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Important notice!

This document includes the history of the helicopter and provides brief descriptions
of the helicopter’s structural elements, systems, equipment and their corresponding
cockpit controls.

NOTE that the information about individual systems is not concentrated in a single
section, but scattered all over the document, i.e. elements of the helicopter are
described in one section of this manual while the controls and features of operation
are described in another section. For example, the description of the armament
system is divided in two parts: in the first part, the designation, composition and
functional features are described. In the second part, information on how to use
each weapon system for its corresponding tasks is given. This approach is used due
to multiple interconnections between the elements of the helicopter. For this reason,
a system is first described as an element of helicopter design and then as an object
of cockpit control.

If you are willing to get a deeper understanding of the design and features of the Mi-
8MTV2, we recommend that you carefully study all the available references.

Notes in small print are more detailed explanations for users who want to gain a deeper
understanding of a mechanism, system or equipment.

In case you want to jump right into the action and start with combat employment
while studying the helicopter gradually “on the go”, you can begin by reading the
NORMAL PROCEDURES or WEAPONS EMPLOYMENT chapters first.

For convenience, this manual contains cross-references and hyperlinks that connect
all references to the same object throughout the text, or when it is necessary to
describe the operation of an object in conjunction with another one. To follow a
hyperlink in this PDF document, click it with the left mouse button. Use the keys

[ <-1)arrow left) or [[Alt + =>]](arrow right) to return.

If you are a new player just getting acquainted with DCS World, it is recommended
to visit the HOW TO PLAY section first.
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1. MI-8 HISTORY

In the late 1950s, Mikhail Mil, then chief design engineer of the OKB-329
experimental design bureau, began to consider the development of a second
generation of light and medium class helicopters to be powered by gas turbine
powerplants to replace the previous Mi-1 and Mi-4 models, which were then in serial
production. Single and twin-engine designs were envisioned to replace the Mi-1 and
Mi-4, respectively.

P e o g o W R S A G Tt o S S R

Fig. 1.1. Mi-4, the precursor to the Mi-8

At the preliminary design phase, the new helicopter was proposed as a further
modification of the Mi-4 to be powered by a gas turbine powerplant. The main and
tail rotors, tail boom and stabilizer, transmission, landing gear, control system and
many other components were kept almost unchanged. The forward and mid fuselage
were redesigned: the powerplant was moved to the top of the cargo cabin and the
cockpit took the place of the Mi-4's engine compartment at the front of the fuselage.
The fuselage was redesigned to increase passenger and cargo capacity. The
helicopter was designed to carry oversized equipment or up to 20 passengers. In
addition to basic civilian and military personnel carrying models, combat transport,
anti-submarine and VIP models were planned.

On the insistence of the Soviet Ministry of Civil Aviation, the Council of Ministers of
the USSR decreed on February 20, 1958, that a helicopter designated as the V-8
shall be developed to provide a cargo lifting capacity of 1.5 - 2 tons, powered by a
single AI-24 gas turbine engine originally designed by A. Ivchenko for fixed-wing
aircraft. About a year later, the V-8 project also gained the support of the Soviet Air
Force command. Development of the V-8 was headed by deputy chief design
engineer V. Kuznetsov. G. Remezov was appointed as the lead engineer (later he
was followed by V. Nikiforov). In 1959, after approval of the concept design and full-
scale mock-up, the team proceeded with detailed design of a single-engine V-8
model.

The AI-24V engine produced 1900 horsepower, which allowed the V-8 to retain the
transmission of the Mi-4. However, performance of the AI-24V, especially specific
fuel consumption requirements, was short of expectations. Furthermore, the
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designers felt a need to move to a safer and more reliable twin-engine design.
Several aircraft engine design bureaus were tasked with creating a 1250 horsepower
turboshaft engine. The engine design challenge was taken with enthusiasm by a
young experimental design bureau, OKB-117, headed by chief designer S. Izotov.
This same team was also assigned the development of a new twin-shaft main
transmission. The resulting increase in overall output of the powerplant provided a
greater lifting capacity for the new helicopter. The contractor approved the proposed
design and on May 30, 1960, a decision was made to build a twin-engine V-8A
demonstrator in parallel with the single-engine V-8.

During the concept and detailed design phases, engineers of the Mil design bureau
improved not only the transmission, but also other components and systems of the
V-8. For example, the quadricycle landing gear was replaced by a tricycle system
with a castering nose gear, hydraulic vertical hinge friction dampers were integrated
in the main rotor assembly, the alcohol-based anti-icing system was replaced by an
electric heating system; the hydraulic actuators of all four control channels were to
be installed as a single hydraulic unit, the control system was enhanced with
trimmers and artificial feel mechanisms, the landing gear and vertical stabilizer were
covered with aerodynamic fairings, etc. The designers planned to retrofit most of
their novelties on the Mi-4 as well to maximize commonality between existing and
new helicopter models. Gradually Mikhail Mil and his team were moving from a deep
upgrade of the Mi-4 to a conceptually new and promising helicopter design.

For the first time the fuselage was designed with die forgings and weld-bonded
joints. The nose section featured a comfortable and unrestrictive cockpit providing an
excellent view and a battery compartment underneath the floor. The helicopter had a
crew of three: commander ("pilot"), navigator ("copilot"), and flight engineer ("crew
chief").

The central fuselage featured a 5.34 x 2.34 x 1.8 m cargo cabin ending with rear
clamshell doors, the engine and gearbox compartments placed on top, and a service
fuel tank to serve as the main fuel source for the powerplant. The cargo cabin of the
V-8 was designed to transport cargo and equipment with an overall weight of up to 2
tons. For rescue missions, the helicopter was equipped with a 150 kg capacity hoist,
mounted outside and above the passenger cabin access door. To transport oversized
cargo, an original hinge-pendulum external stores support system was developed
with a carrying capacity of 2500 kg. The engine and gearbox cowlings allowed
maintenance personnel to inspect all of the components in the upper part of the
helicopter without using ladders. Two main fuel tanks were attached externally on
both sides of the fuselage with steel straps. The tail boom featured a horizontal
stabilizer, the deflection angle for which was preset on the ground.

The single-engine V-8 made its maiden flight on June 24, 1961, piloted by B.
Zemskov. In December of the same year, the first V-8 was presented for joint state
trials. However, the single-engine V-8 was not fated to be the prototype for the
future serial production model and from 1963 onward it was only used as a testbed.
The manufacturer and contractor would place their stakes on the twin-engine design.
Assembled in November 1961, the second prototype of the single-engine V-8 was
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used for ground tests only and became the original conversion airframe into the
twin-engine V-8A model.

The new TV2-117 turboshaft engines and the VR-8 main transmission developed by
S. Izotov's team were manufactured in the summer of 1962. The engines developed
a takeoff power rating of 1500 horsepower each and demonstrated impressive
performance characteristics. The twin-engine powerplant provided a sufficiently high
power-to-weight ratio to allow the helicopter to maintain level flight with one engine
inoperative. The VR-8 was a three-stage planetary reduction gear with a
transmission ratio of 1:62.6.

On August 2, 1961, test pilot N. Levshin lifted the twin-engine version off the ground
for the first time and on September 17 the helicopter performed its first untethered
flight. In March 1963, the V-8A proceeded to the first phase of joint state trails,
which were generally successful, although at times flights were suspended and the
helicopter was grounded to address defects or retrofit equipment. In the summer of
1963, trials were suspended for nearly two months while additional work was done
on the engines and main transmission.

The design of the prototype was continually modified, over time resembling its Mi-4
predecessor less and less. In particular, a new five-blade main rotor was created to
reduce the intensity of vibrations. The blades were of solid metal construction like
those of the Mi-4, but some of the joints were reinforced. A new electric anti-icing
system was installed. The original wooden tail rotor blades were replaced with all-
metal blades. Monotube landing gear struts were replaced with twin-tube oleo struts
that eliminated the likelihood of dynamic instability. The design of the tail strut was
also changed. The landing gear and wheels were covered with fairings. An automatic
flight control system centered on a four-channel AP-34 autopilot system was
introduced into the control system and significantly improved handling.

As development tests and improvements continued, the new powerplant was
equipped with an automatic governor system that adjusted engine power output as
required to maintain main rotor speed (RPM) within normal limits and synchronized
the operation of the two engines. In case of a single engine failure in flight, the
system automatically commanded the remaining engine to increase power.

All of the improvements were quickly implemented on the third prototype in the
process of assembly. This prototype was built as a troop carrying version and was
designated V-8AT. It featured twenty folding seats arranged along the walls inside
the cargo cabin. Meanwhile the mockup was used to test the loading and securing of
various types of combat and engineering equipment, as well as fitting of an
armament system identical to that of the Mi-4AV. The external appearance of the V-
8AT was somewhat altered compared to the V-8A: side cockpit doors were replaced
with sliding blisters and a sliding door was implemented in the cargo cabin.

Assembly of the V-8AT prototype was completed in the summer of 1963 and it
replaced the V-8A in joint state trials, while the latter continued to be used for flight
and ground fatigue tests. During flight testing on April 19, 1964, the test crew
commanded by B. Koloshenko set two world records on the V-8AT: a closed circuit
distance record (2465.7 km) and a 2000 km straight course speed record (201.8
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km/h). Later, in the period of 1967-1969, crews commanded by I. Kopets and I.
Isaeva would set five female world records on the Mi-8.

In May, 1964, assembly of the passenger V-8AP model was completed, featuring a
VIP cabin for official use. It was almost identical to the V-8AT and became the
testbed for tests of an upgraded AP-34B autopilot system and main rotor speed
synchronizer. The same year in September, test flights of the V-8AP initiated the
second phase of joint state trials. One month later, the V-8AT joined this test phase.
The helicopters demonstrated excellent characteristics. In November 1964, the
acceptance committee made a decision to recommend the helicopter for serial
production and its troop carrying version was approved for military service.

In the winter of 1964-1965, the V-8AP was converted into a standard passenger
version with 20 upholstered seats, coat stowage, thermal and sound insulation,
heating, ventilation, air conditioning, and some interior styling. In March 1965, tests
at the GosNIIGA research facility were completed and the passenger version was
recommended for serial production for use by the Aeroflot state airliner. When the
helicopter entered serial production, the troop transport version was designated as
Mi-8T and the passenger version as Mi-8P. By the end of 1965, the Kazan assembly
plant produced the first serial airframes. The serial production Mi-8T differed from
the prototype in having circular windows in the cargo cabin. The rectangular
windows were kept on the Mi-8P and its future modifications.

In 1968, the armed Mi-8TV model completed testing. The Mi-8TV featured an
external weapons assembly with two hardpoints on each side of the fuselage
designed to carry UB-16-57 rocket launchers armed with KARS-57 (S-5) unguided
rockets or 50 to 500 kg free-fall bombs. The designers had planned to add a cockpit
operated machine gun mount in the nose of the helicopter, but had to forego this in
favour of allowing a higher bomb payload.

When armament tests were completed in 1968, the Mi-8T light troop transport
helicopter was officially accepted for service by the Soviet Air Force. By this time, the
helicopter's major parts had accumulated a 1000-hour service life. For its wonderful
performance characteristics, handling, and ease of flight and maintenance
operations, personnel transitioning from the Mi-4 to the Mi-8 dubbed the new
helicopter "Vasilissa the Beautiful".

By 1969, the Mi-8 completely replaced the Mi-4 on the production line. Its production
rates grew year by year reaching several hundred helicopters per year. From 1965 to
1996, the Kazan Helicopter Plant manufactured, in different modifications, a total of
four and a half thousand Mi-8s powered by TV2-117 engines. In 1970, the Ulan-Ude
Helicopter Plant started production of the Mi-8 in parallel with Kazan. To date this
facility has produced more than 3700 Mi-8s powered by TV2-117 engines.

Designs of the helicopter's component systems were continually improved
throughout its lifespan. Engineers of the Mil Moscow Helicopter Plant together with
their colleagues from Kazan and Ulan-Ude significantly improved the design and
extended the service life of the helicopter's systems. The service life of modern Mi-8
models exceeds 20000 hours. In 1980, the Mi-8 obtained its first airworthiness
certificate under American FAR-29 standards to allow operations in Japan. Between
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1970s and 1990s, Mi-8s were equipped with efficient mast-mounted vibration
dampers, weather radar, a sling load system (in place of the earlier hinge-pendulum
system) with a 3 ton lifting capacity, battle damage tolerance was improved,
armouring added, armament enhanced, various equipment was repeatedly upgraded,
etc. Meeting demands by the Polish Ministry of Defense, a version with 37 troop
seats was developed. The improvements to helicopter components were not made
by the Soviet engineers alone, but also by some foreign operators. For example,
Egyptian airframes were equipped with a British particle separator system ("dust
protectors") and Finland installed a navigation radar on their machines. In the
second half of the 1980s, a series of experimental research efforts were conducted
by the Moscow Helicopter Plant for the purpose of improving the helicopter's
aerodynamic performance — external fuel tanks were removed, new cargo doors
installed, swashplate and exhaust nozzle fairings added, etc.

Upgrades to the powerplant played a key role in further improving helicopter
performance. Soon after launching serial production, helicopters were equipped with
improved TV2-117A engines. Starting in 1973, airframes delivered to southern
hemisphere countries were equipped with a special modification of the engine
designed for operations in hot weather conditions. By the late 70s, an enhanced
performance TV2-117F engine model was developed, producing 1700 horsepower in
emergency power mode. This engine was installed on the Mi-8PA model. In the
1980s, the TV2-117A engine was replaced by the higher lifespan TV2-117AG, which
featured carbon seals in the turbo compressor assembly supports. Helicopters
equipped with this engine were again designated as Mi-8AT and are used to this day
as a basis for the development of different new, mainly civilian, modifications. Mi-
8ATs equipped with relatively low-cost TV2-117AG engines are widely used in areas
of flat terrain and moderate air temperatures. In 1987, the Mi-8TG prototype model
was created to test the TV2-117TG engine, for the first time in the world fuelled by
liquid methane. To enhance powerplant reliability, particle separator systems of
various designs were developed. The so-called "mushroom" type separators were
eventually preferred, entering serial production and first being fielded in 1977.

A critical event in the Mi-8 development history was the upgrade of the powerplant
to a more powerful engine. By the late 60s, S. Izotov's team in Leningrad had
developed the TV3-117 engine, which produced 1900 horsepower. A version of this
engine was also planned to be installed on the Mi-24 gunship helicopter as the
designers focused on maximizing commonality in the powerplants, transmission, and
rotors on all three production helicopter types.

In 1971, the TV2-117 engines and transmission of the Mi-8T were replaced by TV3-
117MT engines, a new VR-14 main gearbox and a reinforced transmission. The
upgraded helicopter was also equipped with the AI-9 auxiliary power unit (APU) with
a starter generator, and a redesigned tail rotor. The tail rotor design was changed
from a "pushing" to a "pulling" rotor. This change, where the lower blade now moved
towards instead of away from the main rotor downwash, combined with increased
tail rotor blade chord, significantly improved yaw control.

The Mi-4 began to be withdrawn from service in the early 1970s, but the TV2-117
powered Mi-8 was not yet able to completely replace it for "hot and high" operations.
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The designers had to work fast provide a solution. An upgraded helicopter was built
by the summer of 1975 and performed its maiden flight on August 17 of the same
year. Flight tests demonstrated a significant improvement in performance, in
particular in ceiling and climb rate. The number of weapons stations was increased
from two to three on each side. The helicopter was approved for military service and
designated as Mi-8MT, entering serial production at the Kazan Helicopter Plant in
1977. Starting the following year, it was built with the upgraded TV3-117MT Series
III engines. Initially the production rate of TV3-117-powered helicopters was
considerably lower than that of previous models, but the war in Afghanistan
demanded a revision of the order portfolio and by the mid-80s, the Mi-8MT and its
modifications dominated the assembly lines. From 1977 to 1997, the Kazan
Helicopter Plant produced more than 3500 helicopters with TV3-117MT and TV3-
117VM engines.

In 1981, the Mi-8MT debuted at the Paris air show. For promotional reasons it was
designated Mi-17, which became its export designation on the world market. A
passenger version, in its interior styling similar to the Mi-8P, was designated Mi-17P.
The basic Mi-8MT model, like its predecessor, gave rise to numerous civilian and
military variants.

The next important step in the evolution of the Mi-8 was equipping it with high-
altitude TV3-117VM engines, the first prototypes of which were tested in 1985. It
took the Mikhail Mil Design Bureau two years to create the new Mi-8MTV model (and
its export version, Mi-17-1V). A high-altitude engine allowed the helicopter to take
off and land at altitudes of up to 4000 m and maintain level flight at 6000 m. In
addition to a higher ceiling, other characteristics were also improved: climb rate,
range, etc. The new model included advanced equipment such as weather radar, a
long range radio navigation system, armouring, self-sealing fuel tanks with a
urethane foam filler, nose and tail PKT machine gun mounts, six external weapons
stations and cabin gun mounts for the troops. Having analyzed the experience in
Afghanistan, the designers enhanced the durability of helicopter parts and
components. To improve operational safety, the Mi-8MTV was equipped with an
emergency ditching system. The Mi-8MTV (Mi-8MTV-1) entered serial production in
1988. The basic model is available in transport, troop transport, air assault,
ambulance, and ferry versions, as well as fire support and a minelaying
modifications.

In 1991, the Mi-8MTV also entered serial production at the Ulan-Ude Helicopter Plant
with some minor equipment modifications designated Mi-8AMT (Mi-171). This
helicopter is produced in transport, troop transport, ambulance, and passenger
versions. The Mi-171A obtained a type certificate in Russia in 1997. In 1999, the
passenger and cargo versions of the Mi-171 obtained a type certificate in China
under American FAR-29 standards for operations over land and water.

Following the Mi-8MTV-1 (Mi-17-1V), the Kazan Helicopter Plant received new Mi-
8MTV-2 and Mi-8MTV-3 model specifications in the 1990s. These increased the
number of transportable troops to 30, featured better armouring and upgraded
systems. For the Mi-8MTV-3, only four of six weapons stations were kept, but the
number of supported payload combinations (profiles) was increased from 8 to 24.
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The chord of the tail rotor blades was increased and tail rotor control cables
reinforced. A rope deployment system for assault troops was added, as well as a
higher capacity hoist. In 1991, the Mi-8MTV-3 became the prototype for the Mi-172
export model, which became certified by the Indian aviation register under American
FAR-29 standards in 1994. In Russia, it was certified as the Mi-172A.

In 1992, all of the improvements were integrated in a new demonstrator model, the
Mi-17M. The latter also had an international navigation system and improved radar,
bigger side doors, rear cargo doors similar to those of the Mi-26 (utilizing smaller
doors and a folding ramp). Under a contract with a Canadian company, a Mi-17KF
joint modification was created featuring a western avionics suite and a glass cockpit
design.

In 1997 in Kazan, the Mi-17M demonstrator became the basis for a new basic model:
Mi-8MTV-5 (Mi-17V-5). The new model features an improved layout and airframe
structure, including an additional passenger/troop access door on the right side of
the cargo cabin and a wider left door. The clamshell rear cargo doors are replaced by
a hydraulically actuated ramp, and the number of troop seats is increased to 36.
Troops can now egress from the helicopter in three directions through the two doors
and the ramp in just 15 seconds. The wider left door also made it possible to fit a
new rescue hoist with a 300 kg lifting capacity, allowing it to lift up to three people
simultaneously. A large hatch in the floor allows for use of an external stores support
system with a 4.5 ton carrying capacity. The nose section is completely redesigned,
featuring a nose fairing to cover a weather radar and new radio equipment (resulting
in the distinctive "dolphin-nosed" namesake of this model variety). The Mi-8MTV-5
also features an upgraded navigation system. The cockpit is adopted for night-vision
goggles, so the helicopter can be used in any time of the day in all seasons and in a
broader range of weather conditions. The design of other equipment has also been
improved, in particular the electrical power system, which now features new
brushless generators.

Information for this history chapter taken from publications of the Mikhail Mil Moscow
Helicopter Plant (http://www.Mi-Helicopter.Ru).
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2. BENERAL DESIGN AND PURPOSE

2.1. Helicopter dimensions

Length:

nose to vertical fin trailing edge 18.424 m

with turning (main and tail) rotors 25.352 m
Height:

without tail rotor 4.756 m

with turning tail rotor 5321 m
Ground clearance at lowest point of fuselage 0.445 m
Horizontal stabilizer surface area 2.0m?
Cargo cabin interior dimensions:

length (floor) 534 m

width 2.3 m

height 1.8 m
Clamshell door clearance

height 1.620 m

width (at waterline) 2.288 m
Sliding door clearance:

height 1.405 m

width 0.825m
Main rotor:

diameter 21.294 m

number of blades 5

direction of turn

forward, right, back

Tail rotor:
type universal joint
diameter 3.908 m

direction of turn

down, forward, up

number of blades

3

Tail rotor blade pitch (R =0.7):

minimum (full left pedal) _got 1°10'
—50'
maximum (full right pedal) 430" 30'

—-15'

Landing gear:

type tricycle, non-
retractable
main wheel track 4,510 m
wheel base 4281 m
Wheel dimensions:
nose wheels 595 x 185 mm
main wheels 865 x 280 mm
Static ground angle (forward and up) 4010
Tail strut shock absorbing
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Fig. 2.1. Mi-8 dimensions

2.2. Performance specifications

Normal takeoff weight 11100 kg
Maximum takeoff weight 13000 kg
Cargo capacity:
normal 2000 kg
maximum (with full main fuel tanks) 4000 kg
troops 21-24
medical stretchers 12
Maximum level flight speed at altitudes 0 — 1000 m:
normal takeoff weight 250 km/h
maximum takeoff weight 230 km/h

Cruising speed at altitudes 0 — 1000 m:

normal takeoff weight

220-240 km/h

maximum takeoff weight

205-215 km/h

Hover ceiling with normal takeoff weight OGE (standard atmosphere) 3960 m
Service ceiling:
normal takeoff weight 5500 m
maximum takeoff weight 3900 m
Time required to reach altitude at nominal engine power and ideal climbing
speed (120 km/h), anti-icing system disabled:
normal takeoff weight
1000 m 1.8"%° min
3000 m 6! min
4000 m 9.5*2 min
maximum takeoff weight
1000 m 2.47% min
3000 m 10.9*! min
Service range at an altitude of 500 m and cruising speed with full main
fuel tanks before 5% fuel reserve reached:
cargo load 2117 kg 495 km
cargo load 4000 kg 465 km
one full internal auxiliary fuel tank 725 km
two full internal auxiliary fuel tanks (ferry range) 950 km
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2.3. Purpose and missions

The Mi-8MTV2 is designed to enhance mobility of ground forces and provide fire
support on the battlefield.

The primary missions performed by the helicopter include:

tactical air assault

air mobility of ground forces

transport of internal and external cargo

destruction of ground targets in the forward edge of the battle area
(FEBA) and within tactical depth, such as: infantry, lightly armored
vehicles, anti-tank positions, artillery positions, surveillance and
reconnaissance positions, air defense positions, forward command posts,
helicopters and other aircraft positioned on the ground

e destruction of deployed hostile airborne (naval) assault forces

support (escort) of friendly airborne assault forces to the deployment area
and subsequent combat support

airborne reconnaissance

airborne minelaying

search and rescue operations

medical evacuation

search and destruction of air reconnaissance balloons

The Mi-8MTV2 can be configured as follows to meet mission requirements:

1.

6.

Transport:

no auxiliary fuel tanks (internal cargo capacity up to 4000 kg)
single auxiliary fuel tank (cargo cabin)

two auxiliary fuel tanks (cargo cabin)

transport of external load up to 3000 kg

Air assault:

e transport up to 24 armed troops

. Medevac:

e up to twelve patients on stretchers plus medical assistant
e mixed configuration (up to 20 men — 3 stretchers and 17 seats or 15 seats
and one auxiliary fuel tank)

Airborne minelaying:

e equipped with VSM-1 minelaying system

. Combat support (up to six B8-V20A rocket launchers or bombs, cannon pods,

GUV universal machine gun or automatic grenade launcher pods)
Ferry configuration

To facilitate transportation of special and oversize cargo (such as main rotor blades)
as well as parachute jump training, the rear cargo clamshell doors can be maintained
partially open or removed entirely.



The Mi-8MTV2 is capable of operating in day or night time conditions, visual or
instrument meteorological conditions, from prepared or unprepared airfields.

The helicopter crew consists of three crew members: pilot, copilot, and crew chief.
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d. HELIGOPTER AERDDYNAMIGS

3.1. General principles

If developing vertical flight had been as simple as the idea itself, the helicopter would
have undoubtedly been the first practical aircraft. In its earliest form, the helicopter
was conceived by Leonardo da Vinci in the early 1500's. In his notes, da Vinci used
the Greek word “helix”, meaning a spiral, and combined this word with the Greek
word “pteron”, meaning wing. It is from this combination of Greek words that our
word helicopter is derived.

Development proved too difficult and complicated for the early experimenters,
because they did not have an engine of sufficient power to ensure flight. When
larger, lighter, and more reliable engines were developed hundreds of years later,
the dream of a helicopter became a reality.

The same laws of force and motion that apply to fixed wing aircraft also apply to
helicopters. Helicopter controls are complex; torque, gyroscopic precession, and
dissymmetry of lift must be dealt with. Retreating blade stall also limits a helicopter's
forward airspeed.

This chapter provides a basic explanation of helicopter controls, velocity, torque,
gyroscopic precession, dissymmetry of lift, retreating blade stall, settling with power,
pendular action, hovering, ground effect, translational lift, and autorotation.

Forces acting on a helicopter

Weight (G) and drag (Q) act on a helicopter as they do on any aircraft; however, lift
(Ty) and thrust (Tx) for a helicopter are obtained from the main rotor (Tiotor). In a
very basic sense, the helicopter's main rotor does what wings and a propeller do for
a fixed-wing aircraft. Moreover, by tilting the main rotor, the pilot can make the
helicopter fly to either side, forward, or backwards.
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Fig. 3.2. Forces acting on a helicopter
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CONTROLS

Fig. 3.3. Helicopter controls

1. Longitudinal cyclic control: moving the 3. Collective pitch control: moving the
cyclic control stick forward/backward tilts the collective lever up/down increases/decreases
main rotor disc forward/backward and causes  the pitch angle of all main rotor blades equally

the helicopter to pitch down/up and causes an increase/decrease of main rotor

2. Lateral cyclic control: moving the cyclic thrust (ascend/descend)

control stick left/right tilts the main rotor disc 4. Yaw control: applying the anti-torque

left/right and causes the helicopter to roll pedals left/right makes the nose yaw in the

left/right direction of the applied pedal and the tail yaw
right/left

The sketch in Fig. 3.3 shows the main rotor, cyclic and collective, anti-torque pedals,
and anti-torque (tail) rotor. Basically, the cyclic control is a mechanical linkage used
to change the pitch of the main rotor blades. Pitch change is accomplished at a
specific point in the plane of rotation to tilt the main rotor disc. Most current military
helicopters now have hydraulic assistance in addition to the mechanical linkages. The
collective changes the pitch of all the main rotor blades equally and simultaneously.
The anti-torque pedals are used to adjust the pitch in the anti-torque rotor blades to
compensate for main rotor torque.

Velocity

A helicopter's main rotor blades must move through the air at a relatively high speed
in order to produce enough lift to raise the helicopter and keep it in the air. When



the main rotor reaches required takeoff speed and generates a great deal of torque,
the anti-torque rotor can negate fuselage rotation.

The helicopter can fly forward, backward, and sideways according to pilot control
inputs. It can also remain stationary in the air (hover) with the main rotor blades
developing enough lift to hover the helicopter.

Torque

The torque problem is related to a helicopter's single-main-rotor design. The reason
for this is that the helicopter's main rotor turns in one direction while the fuselage
wants to turn in the opposite direction. This effect is based on Newton's third law
that states "To every action there is an opposite and equal reaction." The torque
problem on single-rotor helicopters is counteracted and controlled by an anti-torque
(tail) rotor.

On coaxial helicopters, the main rotors turn in opposite directions and thereby
eliminate the torque effect.

Anti-torque rotor (tail rotor)

Direction that H
the main rotor turns £

Direction
of torque

Tail rotor thrust
to compensate
for torque

Fig. 3.4. Tail rotor and thrust

Fig. 3.4 shows the direction of travel of the main rotor, the direction of torque of the
fuselage, and the location of the anti-torque (tail) rotor.

An anti-torque rotor located on the end of a tail boom provides torque compensation
for single-main-rotor helicopters. The tail rotor, driven by the engine at a constant
speed, produces thrust in a horizontal plane opposite to the torque reaction
developed by the main rotor.



Gyroscopic precession

Controlling the rotor lift vector through gyroscopic precession is only applicable for
rotor systems utilizing a single blade hinge.

initial force

-

result force

Fig. 3.5. Gyroscopic precession

The result of applying force against a rotating body occurs at 90° in the direction of
rotation from where the force is applied. This effect is called gyroscopic precession
and it is illustrated in Fig. 3.5. For example: if a downward force is applied at the 3
o'clock position in the diagram, then the result appears at the 6 o'clock position as
shown. This will result in the 12 o'clock position tilting up an equal amount in the
opposite direction.

Fig. 3.6. Offset control linkage

1. Direction of control link input and cyclic blade 3. 90 degree position ahead of the current blade
pitch adjustment position
2. Direction of blade turn

Fig. 3.6 illustrates the offset control linkage needed to tilt the main rotor disc in the
direction the pilot inputs with the cyclic. If such a linkage were not used, the pilot
would have to move the cyclic 90° ahead of the desired direction along the direction
of turn. For example, to move the helicopter forward, he would need to move the
stick to the left. The offset control linkage is attached to a lever extending 90° in the
direction of rotation from the main rotor blade.

Dissymmetry of lift

The area within the circle made by the rotating blade tips of a helicopter is known as
the disc area or rotor disc. When hovering in still air, lift generated by the rotor
blades is equal within all parts of the disc. Dissymmetry of lift is the difference in lift
that exists between the advancing half of the disc and the retreating half; this is
created by horizontal flight and/or wind.
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When a helicopter is hovering in still air, the tip speed of the advancing blade is
approximately 600 feet per second (~ 183 m/s) and the tip speed of the retreating
blade is the same. Dissymmetry of lift is created by the movement of the helicopter
in forward flight. The advancing blade has the combination of blade speed velocity
and that of the helicopter's forward airspeed. The retreating blade however loses
speed in proportion to the forward speed of the helicopter.

180

Airflow
230 m/sec

Advancing blade s Retreating tl)lsa(?eso
180+50 _ " =130 m/sec
=230 m/sec Helicopter forward

speed: 50 m/sec

130 m/sec

Fig. 3.7. Dissymmetry of lift: (ROTATIONAL VELOCITY) + (HEL FORWARD SPEED) =
(AIRSPEED OF BLADE)

Fig. 3.7 illustrates dissymmetry of lift and shows the arithmetic involved in calculating
the differences between the velocities of the advancing and retreating blades. In the
figure, the helicopter is moving forward at a speed of 50 m/s, the velocity of the
rotor disc is equal to approximately 180 m/s, and the advancing blade speed is 230
m/s. The speed of the retreating blade is 130 m/s. This speed is obtained by
subtracting the speed of the helicopter (50 m/s) from the tip speed of 180 m/s. As
can be seen from the difference between the advancing and retreating blade
velocities, a large speed and lift variation exists.

Cyclic pitch control, a design feature that permits changes in the angle of attack
during each revolution of the rotor, compensates for the dissymmetry of lift. As the
forward speed of the helicopter is increased, the pilot must apply more and more
cyclic to hold a given rotor disc attitude. The mechanical addition of more pitch to
the retreating blade and less to the advancing blade is continued throughout the
helicopter's range.

Retreating blade stall

Retreating blade stall is the tendency of a helicopter's retreating blades to stall in
forward flight. This is a major factor in limiting a helicopter's maximum forward
airspeed. Just as the stall of a fixed wing aircraft wing limits the low-airspeed flight
envelope, the stall of a rotor blade limits the high-speed potential of a helicopter.
The airspeed of a retreating blade slows down as forward airspeed is increased. The
retreating blade must produce an amount of lift equal to that of the advancing blade.
As the airspeed of the retreating blade is decreased with forward airspeed, the blade
angle of attack must be increased to equalize lift throughout the rotor disc area. As
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this angle of attack is increased, the blade will eventually stall at some high, forward
airspeed as shown in Fig. 3.10.

Fig. 3.8. Hovering lift pattern
1. No lift area 2. Blade root area

Fig. 3.9. Normal cruise lift pattern

4, Lift produced in this area requires greater
blade angle of attack (lift must equal that of zone

3. Lift produced in this area requires low blade 3)
angle of attack

1. Reverse airflow area
2. No lift area

30



Fig. 3.10. Lift pattern at critical airspeed

1. Area of blade tip stall, causes vibration and 2. If blade angle of attack continues to remain
buffeting high, stall area increases. The helicopter pitches
up and rolls right (stalling)

Upon entry into a retreating blade stall, the first noticeable effect is vibration of the
helicopter. This vibration is followed by the helicopter's nose lifting with a rolling
tendency. If the cyclic is held forward and the collective is not reduced, the stall will
become aggravated and the vibration will increase greatly. Soon thereafter, the
helicopter may become uncontrollable.

To recover from a stall:

reduce collective pitch
neutralize cyclic
reduce airspeed
increase rotor RPM

Settling with power (Vortex Ring State)

Settling with power is a condition of powered flight when the helicopter settles into
its own main rotor downwash; this is also known as Vortex Ring State (VRS).

Conditions conducive to settling with power include a vertical, or nearly vertical,
descent of at least 4 m/s with low forward airspeed. The rotor system must also be
using some of the available engine power (from 20 to 100%) with insufficient power
available to retard the sink rate. These conditions occur during approaches with a
tailwind or during formation approaches when some aircraft are flying in the
downwash of other aircraft.

Under the conditions described above, the helicopter may descend at a high rate that
exceeds the normal downward induced flow rate of the inner blade sections. As a
result, the airflow of the inner blade sections is upward relative to the disk. This
produces a secondary vortex ring in addition to the normal tip vortex. The secondary
vortex ring is generated at about the point on the blade where airflow changes from



up to down. The result is an unsteady turbulent flow over a large area of the disk
that causes loss of rotor efficiency, even though power is still applied.
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Fig. 3.11. Induced flow velocity during hovering flight

The downward velocity is highest at the blade tip where blade airspeed is highest. As
blade airspeed decreases towards the center of the disk, downward velocity is less.

Fig. 3.12 shows the induced airflow velocity pattern along the blade span during a
descent conducive to settling with power.

1 1] T
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Fig. 3.12. Induced flow velocity during Vortex Ring State

The descent is so rapid that the induced flow at the inner portion of the blades is
upward rather than downward. The upward flow caused by the descent can
overcome the downward flow produced by blade rotation.
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Fig. 3.13. Vortex rotation flows along the blades during VRS

If the helicopter descends under these conditions, with insufficient power to slow or
stop the descent, it will enter a vortex ring state.

During a vortex ring state, roughness and loss of control is experienced because of
the turbulent rotational flow on the blades and the unsteady shifting of the flow
along the blade span.

Power settling is an unstable condition, and if allowed to continue, the sink rate will
reach sufficient proportions for the flow to be entirely up through the rotors. This can
result in very high descent rates. Recovery may be initiated during the early stages
of power settling by putting on a large amount of excess power. This excess power
may be sufficient to overcome the upward flow near the center of the rotor disc. If
the sink rate reaches a higher rate, power will not be available to break this upward
flow and thus alter the vortex ring state of flow.



DS

Normal tendency is for pilots to recover from a descent by application of collective
pitch and power. If insufficient power is available for recovery, this action may
aggravate power settling and result in more turbulence and a higher rate of descent.
Recovery can be accomplished by lowering collective pitch and increasing forward
speed (pushing the cyclic forward). Both of these methods of recovery require
sufficient altitude to be successful.

Hover

A helicopter hovers when it maintains a constant position over a point on the ground,
usually a few feet above the ground. To hover, a helicopter's main rotor must supply
lift equal to the total weight of the helicopter, including crew, fuel, and if applicable,
passengers, cargo, and armaments. The necessary lift is generated by rotating the
blades at high velocity and increasing the collective pitch angle of the rotor blades.

When hovering, the rotor system requires a large volume of air upon which to work.
This air must be pulled from the surrounding air mass; this is an expensive maneuver
that takes a great deal of engine horsepower. The air delivered through the rotating
blades is pulled from above at a relatively high velocity, forcing the rotor system to
work in a descending column of air.

Fig. 3.14. Airflow when out of ground effect

The main rotor vortex and the recirculation of turbulent air add resistance to the
helicopter while hovering. Such an undesirable air supply requires higher blade
angles of attack and an expenditure of more engine power and fuel. Additionally, the
main rotor is often operating in air filled with abrasive materials that cause heavy
wear on helicopter parts while hovering in the ground effect.

Ground effect

Ground effect is a condition of improved performance found when hovering near the
ground. The effect begins to occur when hovering at an altitude equal to
approximately the radius of the main rotor (5-10 m for most helicopters) and
increases as altitude decreases.
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Fig. 3.15. Airflow when in ground effect

The improved lift and airfoil efficiency while operating in ground effect is due to a
number of effects. First, and most importantly, the main rotor-tip vortex is reduced.
When operating in the ground effect, the downward and outward airflow reduces the
vortex. A vortex is an airflow rotating around an axis or center. This makes the
outward portion of the main rotor blade more efficient. Reducing the vortex also
reduces the turbulence caused by recirculation of the vortex.

The second important factor is a reduction in the downwash airflow velocity by the
ground, which produces a zone of increased air pressure below the helicopter. This
affects the rotor system and increases lift. The maximum lift coefficient produced by
ground effect at zero altitude is 1.2.

Translational Ilift

The efficiency of the hovering rotor system is improved by each knot of incoming
wind gained by forward motion of the helicopter or by a surface headwind. As the
helicopter moves forward, fresh air enters in an amount sufficient to relieve the
hovering air-supply problem and improve performance. At approximately 40 km/h,
the rotor system receives enough free, undisturbed air to eliminate the air supply
problem. At this time, lift noticeably improves and the helicopter begins to climb.
This distinct change is referred to as translational lift. At the instant of translational
lift, and as the hovering air supply pattern is broken, dissymmetry of lift is created.
As airspeed increases, translational lift continues to improve up to the speed that is
used for best climb.



air passing through the rear portion of the rotor disc
has a higher downwash velocity than the air passing
through the forward portion.

This is known as transverse flow effect

Fig. 3.16. Translational lift

In forward flight, air passing through the rear portion of the rotor disc has a higher
downwash velocity than the air passing through the forward portion. This is known
as transverse flow effect and is illustrated in Fig. 3.16. This effect, in combination
with gyroscopic precession, causes the rotor to tilt sideward and results in vibration
that is most noticeable on entry into effective translation.

Autorotation

If engine power fails, or other emergencies occur, autorotation is a means of safely
landing a helicopter. The transmission in a helicopter is designed to allow the main
rotor to turn freely in its original direction when the engine stops. Fig. 3.17 illustrates
how the helicopter is allowed to glide to earth and by using the main rotor rpm,
make a soft landing.

Fig. 3.17. Approach to landing, power off
1. While descending, establish 70-80 km/h IAS, 3. At 20-30 m altitude, raise collective to reduce

lower collective to maintain safe rotor RPM rate of descent. This requires precise control and
(collective full down) timing

2. At 35-50 m altitude, increase pitch to 10 4. At 4-6 m altitude, set landing pitch attitude
degrees above horizon 5. Landing

6. Short landing run to complete stop



DS

In autorotation, the helicopter pilot exchanges potential energy (altitude) for kinetic
energy (speed) required to maintain rotor RPM. This is accomplished by establishing
a gliding descent to provide sufficient continuous airflow for the rotor system.

e

v
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Fig. 3.18. The rotor blade autorotative regions

As shown in Fig. 3.19, the rotor disc dynamics during autorotation can be broken into
three regions: outboard, middle, and inboard.

A: The outboard blade area is known as the propeller or driven region. Analysis of
blade region A indicates the aerodynamic force inclines slightly behind the rotating
axis. This inclination causes a small drag force that tends to slow the tip portion of
the blade.

B: The rotor blade autorotative driving region is the portion of the blade between 25
to 70 percent radius. Because this region operates at a comparatively high angle of
attack, the result is a slight but important forward inclination of aerodynamic forces.
This inclination supplies thrust slightly ahead of the rotating axis and tends to speed
up this portion of the blade during autorotation.

C: The blade area inboard of the 25% circle is known as the stall region, because it
operates above its maximum angle of attack. This region contributes considerable
drag that tends to slow the blade.



In driving or autorotative area In driven or propeller area

Anti-autorotative
force

Autorotative
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Resultant il Rate of descent Resultant
Rate of
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Fig. 3.19. Autorotation blade forces

When performing an autorotation landing, the pilot must maintain an efficient
approach speed and glide slope of 14 — 16°. The approximate distance to the
planned landing point can be estimated by multiplying current altitude by a factor of
4. Prior to touchdown, the descent rate must be arrested by increasing collective to
ensure a safe landing. This “flare” requires precise timing. A useful rule of thumb is
that the altitude of the flare is equal to the vertical velocity multiplied by a factor of 3
— 4. For example, if the vertical velocity equals 10 m/s, the flare is performed at an
altitude of 30 — 40 meters. If the flare is particularly aggressive, the initial flare
altitude must be reduced by half.

All helicopters carry an operator's manual that has an airspeed versus altitude chart
similar to the one shown in Fig. 3.20. The shaded areas on this chart must be
avoided. This area is referred to as the "dead man's curve" and "avoid curve". The
proper maneuvers for a safe landing during engine failure cannot be accomplished in
these areas.
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Fig. 3.20. Height-velocity diagram
Summary

Weight, lift, thrust, and drag are the four forces acting on a helicopter. The cyclic for
directional control, the collective pitch for altitude control, and the anti-torque pedals
to compensate for main rotor torque are the three main controls used in a helicopter.

Torque is an inherent problem with single-main-rotor helicopters. Gyroscopic
precession occurs at approximately 90° in the direction of rotation from the point
where the force is applied. Dissymmetry of lift is the difference in lift that exists
between the advancing and retreating halves of the rotor disc.

Settling with power can occur when the main rotor system is using from 20 to 100%
of the available engine power, and the horizontal velocity is under 20 km/h. At a
hover, the rotor system requires a great volume of air upon which to generate lift.
This air must be pulled from the surrounding air mass. This is a costly maneuver that
takes a great amount of engine power.

Ground effect provides improved performance when hovering near the ground at a
height of no more than approximately one-half the main rotor diameter. Translational
lift is achieved at approximately 20 km/h, and the rotor system receives enough free,
undisturbed air to improve performance. At the instant translational lift is in effect
and the hovering air-supply pattern is broken, dissymmetry of lift is created.
Autorotation is a means of safely landing a helicopter after engine failure or other
emergencies. A helicopter transmission is designed to allow the main rotor to turn
freely in its original direction if the engine fails.

3.2. Mi-8MTV2 aerodynamic particulars

The Mi-8MTV2 is a conventional helicopter with a single clockwise rotating main rotor
and a single anti-torque tail rotor.

The fuselage of the helicopter is a solid-metal semi-monocoque construction with a
variable cross section. It consists of the forward and central parts, tail boom and
vertical stabilizer.

38
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The horizontal stabilizer installed on the tail boom is adjusted on the ground and is
non-controllable in flight. The stabilizer improves longitudinal stability and
controllability, and ensures that required pitch control authority is available
throughout the flight envelope.

For takeoff and landing, the helicopter is equipped with non-retractable landing gear
and a tail strut. These are equipped with hydro-pneumatic shock absorbers. The talil
strut prevents the tail rotor from striking the ground in case of a landing with a large
positive pitch angle.

A five-blade main rotor creates the lifting force and thrust required for the helicopter
to perform forward flight. Additionally, the main rotor is used to control the
helicopter along the pitch and roll axes. The blades have a rectangular planform.

The tail rotor creates the side force to counter the torque from the main rotor and is
used for yaw control. The three-blade tail rotor is a pulling type with variable blade
pitch for yaw control. Rotation of the tail rotor is mechanically driven by the main
rotor via the transmission system. The direction of rotation is forward — up — back.
Tail rotor pitch is controlled from the cockpit by the anti-torque pedals operated by
the pilot(s).

The helicopter is powered by two TV3-117VM turboshaft engines. From the two-
stage power turbines, engine power is transmitted via two main power shafts to the
main gearbox. The engines are positioned on top of the cabin in front of the main
gearbox.

The helicopter has an external stores support system that allows transportation of
cargo on an external sling.

These special features determine the helicopter’s aerodynamic characteristics,
stability and controllability.

Power requirement for level flight

The power requirements for level flight depend heavily on flight speed. Maximum
power demand occurs at zero forward speed (for hovering out of ground effect) and
in horizontal flight at maximum airspeed. In the speed range of 0 to 110-120 km/h,
power requirements for level flight decrease as airspeed increases, but further
increases of airspeed demand increasing power.

Main rotor thrust

With the PZU particle separator system switched off, the free thrust of the main rotor
is 13200 kg with the engines operating in takeoff power mode (3800 hp) in standard
atmosphere at sea level in calm winds. In the same conditions, in nominal engine
power mode (MAX LTD CRUISE) (3400 hp), the thrust is 12040 kg. Activation of the
PZU particle separator system reduces thrust by approximately 200 — 300 kg.

Main rotor thrust varies strongly depending on atmospheric conditions: free air
temperature (FAT), wind speed and direction, and barometric pressure at the altitude
of the airfield. This variability necessitates performing a hover safety check prior to
initiating any takeoff to ensure safe flight operations. For a takeoff In Ground Effect
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(IGE), the hover check is performed at 3 m above ground at airfields located at
altitudes of up to 3000 m and at least 4 m above ground at airfields located at
altitudes higher than 3000 m. The height of the hover safety check for a takeoff Out
of Ground Effect (OGE) must be at least 10 m.

3.3. Mi-8MTV2 performance particulars

Minimum flight speed with normal takeoff weight for altitudes below 4000 m and
with maximum takeoff weight for altitudes below 3000 m is 60 km/h. Maximum flight
speed for altitudes below 1000 m is 250 km/h with normal takeoff weight and 230
km/h with maximum takeoff weight. The speed limit lowers as altitude increases up
to the operational ceiling. Optimum climbing speeds are 120 km/h for altitudes below
2000 m and 100 km/h for altitudes of 4000 m and higher. Optimum cruising speed is
10 km/h above optimum climbing speed.

The vertical rate of climb near the ground is 9 m/s with normal takeoff weight (anti-
icing system switched off) and 7 m/s with maximum takeoff weight without the
external weapons stations fitted. Activation of the anti-icing system reduces rate of
climb by 1 m/s.

The operational ceiling with normal takeoff weight without external station racks is
5000 (anti-icing system off) or 4900 (anti-icing system on) m. With maximum takeoff
weight it is 3900 m (anti-icing system off) and 3600 m (anti-icing system on).

Activation of the PZU particle separator system reduces the rate of climb by 0.6 m/s.

Fitting of exhaust gas suppression (EGS) devices reduces the operational ceiling by
150 — 200 m and the rate of climb by 0.5 — 1 m/s.

Safe altitudes and airspeeds in case of a single engine failure in
flight

In case of a single engine failure in flight, a certain time is required to detect the
failure and take corrective actions. During this time, the helicopter may lose about 10
m of altitude as the automatic control system cannot set the remaining engine into
takeoff power mode immediately. If the helicopter is at a low altitude and high speed
at the moment of failure, required crew actions are to quickly gain altitude, establish
a safe flight attitude and, if necessary, find a suitable location for an emergency
landing. Altitude is gained by a 10 — 15° pitch up maneuver and deceleration of the
helicopter. For example, initial level flight airspeed of 130 — 230 km/h may result in a
deceleration to 80 km/h and an altitude gain of 30 — 100 m.

When performing a landing or hover approach, an altitude safety margin is required
in case of an engine failure in order to provide sufficient time to perform a short
ground run landing and correct any instability as a result of sudden changes in
engine power output or landing gear ground contact.

3.4. Mi-8MTV2 control particulars

The kinematic connection of the cyclic control stick with the swashplate is rigged
such that the neutral position of the stick corresponds to a forward-left tilt of the
swashplate. This is designed to minimize cyclic stick deflection from the neutral
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position in cruise flight. Similarly, the neutral position of the pedals corresponds to a
positive pitch of the tail rotor blades, which allows the pilot to maintain the pedals in
a position near neutral in cruise flight.

The pitch control system includes a hydraulic stop that restricts the aft deflection of
the swashplate to 2°12". Further deflection is possible only with application of greater
aft cyclic stick force (about 15 kg). The hydraulic stop is activated by a weight-on-
wheels microswitch and is designed to protect the tail boom from being struck by
rotor blades in case of an abrupt or large pull of the cyclic control during helicopter
taxi.

The yaw control system includes the SPUU-52 tail rotor pitch limit system, which
maintains required yaw authority in hovering flight in varying weather conditions
(temperature and pressure). In a hover, the required right pedal application reduces
as ambient air pressure increases. The SPUU-52 automatically adjusts the variable
stop to restrict tail rotor pitch in order to prevent overloading of the transmission or
overstressing the tail boom.

3.5. Mi-8MTV2 trimming and balancing
Ground trim

As the helicopter is initiated into motion on the ground, during taxi, ground run, and
at the moments of takeoff and touchdown, conditions may develop in which the
helicopter will tend to roll on its side with respect to an imaginary diagonal between
the nose gear and one of the main gear wheels, a condition known as a dynamic
rollover.

When positioned on the ground, the forces acting on the helicopter with running
engines are gravity, main rotor thrust, tail rotor thrust and the ground reaction forces
acting on the wheels. The tilting forces that may result in a dynamic rollover are tail
rotor thrust, lateral components of ground reaction, lateral forces acting on the
helicopter during taxi turns and, in case of incorrect pilot actions, a component of
main rotor thrust. The corrective forces are the vertical components of ground
reaction and, in case of correct pilot actions, a component of main rotor thrust.

As main rotor thrust increases, the vertical component of ground reaction forces is
reduced and its stabilizing effect weakened. The addition of any roll angle shortens
the arm of this force and further reduces its stabilizing effect. Crosswind, low
stiffness of the landing gear, a high center of gravity (CG) position - all contribute to
a potential dynamic rollover condition.

On a slippery or inclined surface with the main rotor turning, the helicopter may skid
sideways. The likelihood of a rollover or skid increases as main rotor thrust increases.

For takeoff and landing on an incline, it is preferable to align the helicopter along the
slope (nose to tail). If doing so is not possible, then the left side of the helicopter
should be positioned facing the slope (so that the right side is below the left side),
because tail rotor thrust tends to roll the helicopter left.

When taking off from an incline, rapidly increase collective pitch in the final phase up
to the moment of takeoff; when landing, rapidly reduce collective pitch to minimize
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the duration of instability on the ground. In case of a sudden roll angle increase on
the ground, i.e. at the start of a dynamic rollover, either quickly reduce collective to
settle the helicopter on the ground or quickly increase collective to lift the helicopter
off the ground.

Helicopter tendencies at liftoff

In a vertical takeoff, increased power applied to the main rotor increases torque-
induced yaw if rotor RPM is constant, resulting in a left yaw tendency.

If tail rotor thrust is not increased by right pedal application at the moment of
takeoff, the helicopter yaws to the left due to torque-induced yaw.

In addition to exhibiting left yaw, at the moment of takeoff the helicopter tends to
roll and drift to the left under the force of tail rotor thrust directed to the right. These
tendencies are corrected by adjusting cyclic position to the right to direct the
downward vector of main rotor thrust to the left to counteract tail rotor thrust.

Because the rotation axis of the tail rotor is below the plane of the main rotor hub, in
a hover the helicopter is trimmed with 2 - 2.5° of roll.

When accelerating from a hover to 30 - 35 km/h, balancing the helicopter requires
moving the cyclic control significantly forward. Maximum required deflection is
reached at 40 km/h.

When accelerating from 40 - 45 km/h to 90 - 100 km/h, balancing the helicopter
requires pulling the cyclic aft from the forward position reached during initial
acceleration from a hover.

Between 100 - 130 km/h, cyclic trim is almost unchanged. As airspeed increases
beyond 120 km/h, balancing the helicopter requires progressive forward cyclic.
Maximum required deflection is reached at maximum airspeed.

This pattern of cyclic deflection versus airspeed is a result of the variations in pitch
moments of the main rotor and the fuselage at different airspeeds.

The most significant balance shift occurs in a transition from a climb at maximum
(takeoff) engine power to an autorotation glide.

Required collective pitch is reduced as airspeed increases from 0 - 100 km/h, then
begins to progressively increase as airspeed increases.

Roll TRIM

In a hover, the helicopter is trimmed with 2 - 2.5° of roll with a slight right cyclic
position.

Transitioning from a hover to forward flight up to maximum airspeed, the cyclic is
trimmed progressively left to maintain balanced flight. Maximum left deflection is
reached in a high speed autorotation glide.

Yaw TRIM

Maximum stroke travel of the tail rotor shaft (maximum right pedal application) is
required in a hover as maximum engine power output is demanded.
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Tail rotor efficiency increases as airspeed increases, resulting in minimum required
pedal deflection in level flight at airspeeds of 170 - 180 km/h. Right pedal application
increases as airspeed increases beyond 180 km/h.

In autorotation, the friction forces in the gearbox and transmission create a turning
moment that acts in the direction of the main rotor rotation (clockwise). In this case,
yaw trim requires left pedal application to maintain heading.

Trimming in turns, spirals, and coordinated sideslips

Increased roll angles in turns and spirals, as well as the accompanying increases in
vertical G loads, require considerable pulling of the cyclic control aft. In left turns and
spirals, the required pull is greater than in right turns and spirals. Reduced engine
power modes reduce the required cyclic pull.

In spirals, roll and yaw trim do not change significantly.

Coordinated sideslips are executed with pedal application in the corresponding
direction. Induced roll angles produced as a result of pedal application are corrected
with opposite cyclic control deflection.

The Mi-8MTV2 helicopter has good static sideslip stability throughout the range of
operating airspeeds. At large sideslip angles, the required opposite deflection of the
cyclic to either side per unit of roll is reduced. At roll angles of 9 - 14°, the helicopter
becomes statically neutral in the lateral axis.

3.6. Mi-8MTV2 stability particulars

Helicopter stability is the ability to automatically return to a steady flight attitude
after an outside disturbance is neutralized. Helicopter stability can be static and
dynamic.

Static stability is the ability of the helicopter to resist changes to current flight
conditions (airspeed, angles of attack and sideslip).

Dynamic stability characterizes the helicopter’s recovery to the reference flight
condition. Dynamic stability is determined by a combination of static stability,
damping characteristics, and relationship between longitudinal and lateral axes
oscillations for current flight conditions.

Throughout the envelope of operating airspeeds, the Mi-8MTV2 demonstrates high
static sideslip stability, but low angle of attack and airspeed static stability.

The damping characteristics of a single-rotor helicopter are much weaker than those
of a fixed-wing aircraft. Besides, a helicopter has a strong dependence between the
lateral-directional and longitudinal motion.

The helicopter’s behaviour after a disturbance in the air has an oscillating character
in terms of airspeed, bank and pitch angles. The amplitude of these parameters
varies over time. Additionally, the helicopter has a slow aperiodic tendency to drift
away from a trimmed flight condition. That is, like other helicopters, the Mi-8MTV2
demonstrates an acceptable dynamic instability throughout the range of airspeeds,
including in hover, which is demonstrated by the relatively long duration (two and
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more minutes in the air with the autopilot disengaged) that it maintains a trimmed
flight condition with the flight controls released in calm atmosphere conditions before
roll angle changes reach 10°.

When the autopilot is engaged, the stability characteristics of the helicopter improve
and piloting becomes easier.

3.7. Mi-8MTV2 maneuvering particulars

The capability of the helicopter to change its attitude in space, i.e. the airspeed,
altitude and flight direction, characterizes its maneuverability. To perform maneuvers
on this helicopter, you need to be aware of some of its special characteristics.

Acceleration in level flight

To accelerate, the main rotor (propulsive) thrust component directed along the flight
path must be increased. To increase this force, pitch the helicopter nose down by
pushing the cyclic control forward.

As the result of the increase of the tilt of the main rotor thrust together with the tilt
of the helicopter, the vertical component of thrust reduces, and the helicopter tends
to descend which must be compensated by increasing the collective pitch of the
rotor.

To execute horizontal acceleration at maximum rate, engine power must be
increased within 9-10 sec to takeoff power and helicopter pitch set to -15 to -20°.

While accelerating at constant engine power, maintain level flight by simultaneously
reducing the helicopter pitch angle. The acceleration time at maximum rate from 60
to 220 km/h is 26 - 36 sec. The maximum possible acceleration per second is 6-9
km/h.

Deceleration in level flight

To decelerate in level flight, increase the pitch angle of the helicopter and reduce
collective pitch.

To execute a strong level flight deceleration from airspeeds close to maximum,
increase the pitch angle of the helicopter by 10 - 15° within 8-12 sec and
simultaneously reduce collective pitch in order to maintain altitude. Collective pitch
should be reduced by no more than 2.5 - 3° on the collective pitch indicator.

During deceleration, maintain level flight by controlling the pitch angle, and when
minimum speed is approached at the end of deceleration, increase engine power and
reduce helicopter pitch angle. The average time of horizontal deceleration from 220
to 60 km/h at maximum rate is 28 sec.
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4. POWERPLANT AND DRIVE SYSTEM

This chapter contains descriptions about Engines And Related Systems, Auxiliary
Power Unit (APU), Drive System, Air Cooling System.

4.1. Engines and related systems

The Mi-8MTV2 helicopter powerplant consists of two TV3-117VM turboshaft engines.
The engines are installed on the fuselage deck in a common nacelle with the oil
cooler fan of the air cooling system.

Fig. 4.1. Engine diagram and installation on the Mi-8MTV2

The engines are situated parallel to the helicopter’s longitudinal centerline at a
distance of 600 mm from each other and are tilted downward, toward the front, at
an angle of 4°30’ relative to the fuselage horizontal reference line. The rear output
shafts of the engines are connected, via a uniball coupling, to the main transmission,
which transmits power to the main rotor, AC generators, tail rotor, and accessories.

Utilizing a twin engine system increases operational safety as one engine can provide
sufficient power for controlled flight in case of a single engine failure.
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Fig. 4.2. Powertrain system diagram (side view)

1. Engine inlet and particle separator head 4, TV3-117VM engine;
("PzU"); 5. VR-14 main transmission;
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2. Air starter and accessory gearbox;
3. Qil cooler fan;

6. Tail rotor driveshaft.

TV3-117VM performance characteristics See in Table 4.1

Table 4.1

No Performance characteristics Value
1 direction of turbines rotation Left
2 Engine Weight 285(+5.7) kg
3 Dimensions

length 2055 mm

width 650 mm

height 728 mm
4 Air temperature range which provide engine start

at Altitude O m -60...+60°C

at Altitude 4000 m -60...+30°C
5 Time to idle after pressing the start button (no more) 60 s
6 Fuel T-1,TS-1 (in Russian)
7 Oil B-3V (in Russian)

TV3-117VM general performance parameters

Engine Specifications in different Power Setting (for ISA) see Table 4.2

Table 4.2
SHAFT RPM % PTIT - °C
Power Setting HORSEPOWER N1 - All are + 0.5% Nr W/O PSS | W/ PSS
W/OPSS | W/ PSS | W/OPSS | W/ PSS

MAX RATED 2200 2100 97.7 97.7 92 - 94% 920 915
TAKEOFF 2000 1900 96.6 96.6 92 - 94% 890 885
MAX LTD CRUISE 1700 1700 95.0 95.5 93 - 97% 845 855
LTD CRUISE 1500 1500 93.9 94.4 93 -97% 815 825
CRUISE 1200 1200 92.0 92.5 93 -97% 770 780
IDLE 200 200 45 -70% 780 780

NOTE. 1. Values are shown with and without Particle Separators System (PSS) installed

2. PTIT — Power Turbine Inlet Temperature

3. N1 — Turbine RPM
4. Nr — Main Rotor RPM

5. When one engine has failed, the operating engine automatically elevates power to MAX Rated
available. MAX Rated Power operating mode can not be active for both engines simultaneously.

Other translate: MAX Rated Power operating mode one of two engine can be activated only when the
other engine failure (ie any action of the crew with (for) two simultaneously operating engines can not

be set MAX Rated Power).

TV3-117VM - Idle Speed and Maximum Starting Temperature (Fig. 4.3)
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Fig. 4.3. Maximum Idle N1/Starting Temperature
The Systems of engine consists of:

Air Inlet Particle Separator
Engine Anti-Ice System
Engine Fuel System
Engine Oil System
Ignition-starting system
Engine Trim Control

The engines have an integrated regulating system which provides main rotor speed
control and synchronizes the power output of both engines. They have both
automatic and manual throttle control systems. Either engine may be operated
independently to allow for flight or emergency takeoff with one engine inoperative.



4.1.1. Air Inlet Particle Separator System ("PZU")

The "PZU" air inlet Particle Separator System (PSS), or Dust Protection Device (DPD),
protects the engine inlet during taxi, takeoff, and landing at unprepared airstrips and
in sandy/dusty environments. In addition, the system provides electrical and bleed
air anti-ice heating.

The system mounts on the front of the engine, in place of the nose cone assembly.
Each engine has an independent particle separator system. The system begins to
operate when bleed air is supplied to the ejector by opening the flow control valve.

When the system is running, suction pulls contaminated air into the inlet duct
passages (1). Centrifugal forces throw the dust particles toward the aft dome surface
(2) where they are driven by the air flow through the separator baffles (4). The main
portion of the air, with the dust removed, passes through the duct to the engine air
inlet (3). The contaminated air (dust concentrate) is pulled into the dust ejector duct
(5) and discharged overboard (6).

1,

Fig. 4.4. Air inlet particle separator system functional diagram

The PZU anti-icing system utilizes a combination of heated air and electrical heating
to provide deicing to various helicopter components. The heated air elements of the
PZU deicing system are turned on simultaneously with the engine deicing system.
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4.1.2. Engine Anti-Ice System
See 7.4.3
4.1.3.Engine Fuel System

The engine fuel system supplies and controls the fuel flow to the combustion
chamber, controls the inlet and compressor variable guide vanes and air discharge
valves, and shuts down the engine in the event of power turbine overspeed. The fuel
components mounted on the engine include the fuel control, fuel nozzle/manifold
assembly, fuel boost pump, fuel/drain valve, filters, and an emergency fuel shutoff
valve. The aircraft fuel system supplies fuel to the input of the fuel boost pump. The
fuel boost pump increases the fuel pressure to the required level and feeds it to the
main fuel filter. The main fuel filter supplies filtered fuel to the inlet of the fuel
control. The fuel control’s high pressure pump increases the pressure of the fuel. The
fuel control meters the fuel and sends the fuel in two flows through the fuel/drain
valve unit into the start and main fuel rings of the fuel nozzle/manifold assembly.
Fuel seepage from the accessory seals passes through the drainage system lines to
the ejector which discharges it into the exhaust pipe. Fuel drainage from the
combustion chamber and the air intake valve reaches the fuel/drain valve unit which
sends it to the drainage tank on the left side of the fuselage.

Starting Fuel Flow

To start the engine fuel supply, the fuel boost pumps must be operating, the engine
fire valves and service cell shutoff valve open, the twist grip throttle control rotated
full left, and the engine fuel shutoff lever (FSL) set to the OPEN (full forward)
position. During engine start, fuel is supplied to the start fuel nozzles. Air is supplied
to the main fuel nozzles during engine start to improve atomization of the start fuel.
When N1 reaches sufficient speed, fuel begins to flow through the main fuel nozzles.

Steady State Operation

The N1 regulator, droop compensator, engine governor, and temperature limiter
automatically control the fuel flow into the combustion chamber during steady state
operations. Each element affects the fuel flow only during specific conditions. The N1
RPM regulator controls the fuel flow at idle power. The droop compensator adjusts
the fuel flow at operational power conditions from flight idle up to limited takeoff.
This includes flat pitch descents. The engine governor system and the gas
temperature limiter control maximum fuel flow at limited takeoff and takeoff power.

Temperature Limiter System Operation

When power turbine inlet gas temperatures reach 985+5°C (1796-1814°F), the
temperature limiter begins to send signals to the temp limiter actuator (IM-47). The
RT LEFT (or RIGHT) ON caution light on the pilot’s left side console begins to flash.
As the PTIT continues to increase, the signal pulse duration and the flashing speed
of the caution light also increases. This results in increased fuel spillage from the
throttle control chamber through the temp limiter actuator, decreasing the amount of
fuel fed to the combustion chamber. The gas temperature limits at all power settings
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are between 980 and 990°C (1796 and 1814°F). The fuel control includes a slide
valve that blocks the actuator if the temperature limiter fails. If the temperature
limiter sends a constant false signal or a very high temperature signal to the
actuator, the slide valve disengages the actuator when the N1 RPM decreases to
85+1%.

Compressor Control System Operation

The variable inlet guide vanes (VIGV), variable guide vanes (VGV), and two air discharge valves
maintain the basic engine performance parameters and stability margin. The guide vane controller in
the fuel control operates the compressor control system as a function of derived (corrected) N1 RPM.
During engine start, when the N1 RPM is below 81%, the VGIV and VGV are set against the upper
stop (closed) at an angle of 27 to 28.5°. When the N1 RPM reaches 81%, the guide vanes start to
open at a linear rate. When the N1 RPM reaches 100%, the guide vanes are set to an angle of 0Oo.
When N1 exceeds 102%, the guide vanes are fully open against the lower stop at an angle of -
3+0.5°. Reversal of the guide vane setting occurs in a similar manner as the N1 RPM decreases until
the vanes close at an N1 RPM of 81%. The air discharge controller operates the air discharge valves
at the seventh compressor stage. During engine start and low RPM operation, fuel pressure holds the
valves open. When the N1 RPM is between 84 to 87%, (VGV setting of 22°), the air discharge
controller diverts fuel to the drain line and the valves close. The valves open during engine
deceleration in the same manner.

NOTE. On TV3-117VM engines, the variable guide vanes are set to an angle of -6.5° when fully open.

Engine Governor Operation

A. N1 Loor. The engine governor N1 loop prevents compressor overspeed by
reducing the fuel flow to the combustion chamber when the preset maximum RPM is
reached. The system uses inputs from the N1 RPM transducer mounted on the
engine accessory drive, pressure readings from a pressure transducer mounted in
the cargo cabin, and temperature readings from the engine inlet temperature probe
to monitor and correct the maximum N1 limit. The temperature limiter actuator (IM-
3A) controls the amount of fuel reduction.

B. N2 Loor. The N2 loop activates and automatically shuts down the engine in the
event of power turbine overspeed (118+2%). The N2 loop uses the input from a pair
of N2 transducers mounted in the aft support housing to determine actual N2 speed.
The emergency fuel shutoff valve cuts off the fuel flow into the combustion chamber
and the engine shuts down if the maximum N2 speed is reached.

NOTE. TV3-117VM engines use an ERD-3VM engine governor system. On Mi-8MTV2 helicopters with
TV3-117VM engines, a power boost circuit is included in the governor system to allow maximum
power for emergency takeoff with one engine.
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Engine Shutdown

Moving the fuel shutoff lever in the cockpit to the STOP (full aft) position controls

engine shutdown . When this occurs, the stop valve in the fuel
control closes, diverting the fuel to the drain line. Fuel flow into the combustion
chamber terminates

Fuel Supply Switches

Fuel supply system switches and indicators are located on the center overhead
console (see Fig. 7.7). The panel includes switches for the fuel valves and transfer
pumps. Fuel supply system operation is described in Fuel System.

Power Controls

Joint engine operation is controlled using the twist grip throttle control on the pilot or
copilot collective sticks. The engines are controlled individually by the pilot’'s engine
condition levers (ECLs). If one engine fails when the engines are operating at power
settings above flight idle, as long as the collective pitch remains unchanged, the
droop compensator will engage and automatically bring the operating engine to MAX
RATED (or Emergency) Power Setting to maintain the main rotor RPM. If the
automatic control systems fail, the engine power setting can be controlled by manual
adjustment of the twist grip throttle, the collective pitch, and the engine condition
levers to maintain the main rotor RPM.

A. TwiIST GRrRip THROTTLE/CoLLECTIVE ConTROL. With the throttle turned to the full left
position and the collective stick in the full down position, the engines operate at

ground idle : . An idle stop is incorporated in the throttle linkage
to prevent inadvertent throttle closure. Rotating the throttle control to the full open
(clockwise) position allows the engine fuel control systems to maintain constant main



rotor RPM -‘ . With full right throttle and the collective full down,
the engines operate at flight idle. Higher power settings are controlled by increasing
the collective pitch. At main rotor pitch of 120 and higher, the engines operate at
limited takeoff power, with maximum fuel flow controlled by the engine governor and
gas temperature limiter.

B. EnGINE  ConpiTioN LEveErs (ECL). The ECLs ("PPYA" (RRUD) in RU)

vary the N1 control lever (throttle) settings from minimum to
maximum power separately for each engine. They are used to control the engine
power setting during ground testing and in special flight conditions such as failure
ERD-3VM engine governor system, training purposes to practice landing with one
engine shut off (for cool the engine, which will be shut down, not necessary in
game). The normal position of the ECLs is in the center detents. The engines can be
brought to takeoff power by moving the engine condition levers to the maximum
settings

C. EMERGENCY Power OVERRIDE. In helicopters equipped with TV3-117VM engines, a
power limiter override circuit is included in the engine governor system. The circuit
resets the maximum N1 setting of the governor system to allow the engine to gain
maximum power (+0.8-1% N1: limiter increases the upper bound limit by 0.8-1%),
the resulting maximum power of operation engine will be increased by 200 hp
(+200 hp to TAKE OFF Power Setting). The pilot can activate the emergency power
circuit by setting the EMERG POWER LH (RH) switches on the engine governor
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control panel to the ON (up) positions
When activated and one of two engine is failure, the EMERG PWR LH (or RH) ENG
caution light on the pilot’s master caution panel illuminates.

Engine Power Synchronizers

The engine fuel controls are linked by power synchronizers to balance joint engine
operation. The power synchronizers measure and compare the compressor delivery
pressure of both engines. The engine with the lower delivery pressure (the driven
engine) receives an increase in fuel flow which increases the N1 RPM. This action
also causes an increase in the N1 RPM of the engine with the higher compressor
delivery pressure (the driving engine). The droop compensator of the driving engine
then reduces the fuel flow and thus, the RPM of the driving engine. The power
synchronizers and droop compensators of both engines counterbalance each other
until the compressor delivery pressure of both engines is equal. The power
synchronizer only affects the fuel flow of the driven engine, while the droop
compensator affects the driving engine. If the main rotor RPM surges above 107%,
the synchronizer cutoff valve in the engine fuel control disconnects the power
synchronizer of the driven engine. The driven engine drops to flight idle, while the
driving engine continues to operate at maximum power. To adjust and maintain the
correct M/R RPM if the power synchronizer disengages, the pilot must manually
adjust the collective pitch, twist grip throttle control, or ECL.

4.1.4.Engine Oil System

The engine oil system provides lubrication, cooling, and ventilation of the engine
support bearings, drives, gears, and other moving parts of the engine. Each engine
has an independent, self-contained oil system.

Description

The engine oil system is entirely automatic in its operation. The system includes an
oil tank with deaeration provisions and sight gage, breather and vent lines, oil cooler
with an inlet chip detector, pressure sensor, pressure-activated relief and cutoff
valves, filters, and lines. Drain valves are provided for draining the oil tank and
cooler. Pressure for engine lubrication and scavenging of return oil is provided by an
integrated oil delivery and scavenge pump unit with pressure regulating and shutoff
valves, and by a separate pump which scavenges oil from the engine accessory
drive. Engine oil cooling is accomplished by an oil cooler with a thermally-activated
bypass valve. Hot oil is supplied to the oil cooler from the scavenge section of the oil
pump unit. Cooled oil is returned to the oil tank. If the temperature of the oil
scavenged from the engine is below 50°C (122°F), the thermal bypass valve opens
and the oil is diverted directly to the return line. Air circulation for oil cooling is
supplied by a turbine fan that is driven by the main transmission. The fan is powered
at all times when the engine is operating; no additional control is required.
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Engine Oil System operating range see in Table 8.8
4.1.5. Ignition-starting system

Starting the APU and main engines procedure see 9.3.

The TV3-117VM engines are started by the SV-78B starter turbine, supplied with
compressed air by the APU, which begins to turn the engine compressor rotor. The
starter turbine also provides for engine cranking and false start.

The ignition-starting system includes the following components:

SV-78B starter turbine;

SK-22-2 ignition exciter;

SP-26P3 igniters (two);

APD-78A start control box (one for both engines);

protection, multiplexing, control, and signal generating equipment.

The starter turbine, ignition exciter, and igniters are installed on the engines. The
start control box, protection, multiplexing, control and signal generating equipment
are installed separately in the helicopter.
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Fig. 4.5. Engine start control panel

When starting the TV3-117VM engines, turn on the START ENGINES - “"START” and
“IGNIT” (3ANYCK — ABUTATEJTA — "3AXKUIAH." and "3AMYCK") circuit breakers. Set
the MODE ("3AMNYCK -TTPOKPYT.") selector on the engine start control panel to the
START (up) position and set the ENGINE (3AMYCK — "JIEB. — NPAB.") selector to
correspond to the engine being started (LH or RH).

To perform an engine crank or false start, set the MODE ("3AMNYCK —TTPOKPYT.")
selector to the CRANK (down) position. A false start is performed with the fuel fire
(shutoff) valve open, fuel shutoff lever full forward (open), and fuel service cell boost
pump engaged. A crank is performed as a false start, except the fuel shutoff lever is
held in the aft position (closed).



The start control program is engaged by pressing the START ("3AMYCK") pushbutton
and can be aborted manually at any time by pressing the ABORT START
("MPEKPALLL. 3AMYCKA") pushbutton on the engine start control panel.

The AUTO IGNITION ON ("ABTOMAT BKJTKOYEH") light illuminates to advise that the
start cycle is in progress. It is controlled by the engine start control box. The
STARTER ON ("CTAPTEP PABOTAET") light illuminates when sufficient air pressure is
delivered to the engine starter.

If the engine has not attained an N1 (compressor) RPM of 55% within 55 seconds,
the starting cycle is automatically aborted.

4.1.6. Engine Trim Control

The engine control system includes a manual adjustment for N2 RPM. The pilot
introduces trim changes with the INCR-DECR switch on the collective stick

. The switch is a three-position type and is held in the INCR
(up) position to increase the power turbine speed or down to the DECR position to
decrease the power turbine speed. The trim adjustment range is from 91+£2% to
97*2.,%. The engine condition levers and manual trim control are used to control the
engines during engine testing and during special flight conditions (such as failure of
one engine) to adjust the M/R RPM to 95%.

4.2. Auxiliary power unit

The AI-9V auxiliary power unit (APU) supplies compressed air to crank the TV3-
117VM main engine compressor rotors during engine start. It can also be used to
supply 27 VDC power to the onboard electrical systems on the ground and in flight if
the generators fail. The APU has its own fuel control, oil system, regulating system,
starter-generator unit, and ignition unit. It consists of a centrifugal-type compressor,
single stage axial turbine, ring-shaped combustion chamber, exhaust nozzle, drive
housing, and integrated oil tank. The APU is mounted in the aft nacelle
compartment. It is separated from the transmission compartment by a lateral
firewall.



Fig. 4.7. AI-9V cutout

The start sequence is automated and controlled by the APD-9V start control box
(located in the radio compartment), which produces control signals to engage and
disengage components of the system according to the programmed sequence.

The APU start control box controls:

APU ground start;

APU false start;

APU crank cycle;

APU shutdown at any time during the start, false start or crank cycle.

The AI-9V starting circuits are protected by the START APU - "START” and “IGNIT”
(3ANYCK TYPBOAIPEIAT "3AMYCK" n "3AXWIAH.") circuit breakers on the right
circuit breaker console.
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Fig. 4.8. APU start control panel and circuit breakers

The starting system is operated by the START-CRANK-FALSE START ("3AMYCK-
MNPOKPYT-JIOXXHbIN 3AMYCK") switch, the START ("3AMNYCK") and APU OFF
("BbIKJ1. AK-9B") pushbuttons on the APU start control panel.

APU exhaust gas temperature is displayed by the APU EGT ("TEMIEP. TA30B")
gauge. The pressure in the APU main bleed air channel is displayed by the APU air
pressure ("OABJ1. BO3JYXA") gauge.

The lamp indicators on the APU start control panel include the APU OIL PRESSURE
NORMAL ("OABJ1. MAC/TIA HOPMA™) light, APU RPM NORMAL ("OBOPOTbl HOPMA™)
light, and APU OVERSPEED ("OBOPOTbI NPEAE/T") light.

When the starting sequence is engaged, the APU AUTOSTART ("ABTOMAT.
BKJTKOYEH") light illuminates.

4.3. Drive system

The VR-14 main transmission is mounted on top of the center fuselage deck. The
mounting struts attach at four points to the fuselage. The transmission is essentially
a reduction gearbox designed to transmit the sum power of both TV3-117VM engines
to the main rotor, tail rotor, oil cooler fan, and accessories (two hydraulic pumps,
two AC generators, two rotor tachometers, and an air compressor) at a reduced and
adjustable RPM. The drive system includes:

intermediate gearbox;
tail rotor gearbox;
transmission driveshafts;
rotor brake system.

The main transmission includes freewheeling clutches in the input quills to provide a
quick-disconnect of one or both engines in case of a power failure. This allows for
safe flight with one engine inoperative and allows main and tail rotors to rotate in
order to accomplish a safe autorotation landing.



Magnetic chip detectors and warning lamps are provided to control accumulation of
metal shavings in the transmission oil system. An oil temperature probe and an oil
pressure sensor are incorporated.
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Fig. 4.9. Helicopter drive system
1. Oil cooler driveshaft; 5. Rear tail rotor driveshaft section;
2. VR-14 main transmission; 6. Tail rotor gearbox;
3. Tail rotor driveshaft; 7. TV3-117VM engine driveshafts;
4, Intermediate gearbox; 8. Qil cooler fan.

The intermediate gearbox is designed to change the angle of the tail rotor
driveshaft axis by 45° to conform with the angle between the tail boom and vertical
stabilizer.

The tail rotor gearbox is designed to rotate the tail rotor at the required RPM. The
last linked section of the tail rotor driveshaft is coupled to the tail rotor gearbox input
flange. The tail rotor hub mounts on the tail rotor gearbox output flange. Tail rotor
pitch is changed by the control rod, located inside the output shaft.

The transmission driveshafts include the tail rotor driveshaft and oil cooler fan
driveshaft.

The tail rotor driveshaft is designed to pass the torque from the main transmission
via the intermediate gearbox and the tail rotor gearbox to the tail rotor. The main
transmission and intermediate gearbox are connected by the horizontal section of the
tail rotor driveshaft. The intermediate gearbox and tail rotor gearbox are connected
by the angled rear section of the tail rotor driveshaft housed inside the vertical
stabilizer.
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The oil cooler fan driveshaft transmits power from the transmission to the oil cooler
fan. The driveshaft is bolted to the transmission offset quill at the front of the
transmission. It connects to the oil cooler fan via a splined coupling.

The rotor brake reduces the time required to stop the main rotor. It is also used to
block the transmission while the helicopter is parked and during maintenance
operations.

Fig. 4.10. Rotor brake control lever

The rotor brake consists of a drum and shoes assembly mounted on the main
transmission tail rotor output quill. The brake is operated by a cable linkage from the
rotor brake control lever located to the right of the pilot's seat.

4.4. Air cooling system

The air cooling system includes the oil cooler fan assembly, distribution lines, and
cooling shrouds. The oil cooler fan cools the oil in the engine and transmission oil
coolers, the AC generators, the hydraulic pumps, and the air compressor. The oil
cooler fan assembly mounts over the rear section of the engine compartment as part
of a common nacelle. The oil cooler fan collects air via a dedicated oil cooler fan
inlet.
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Fig. 4.11. Oil cooler fan

The fan cools the oil in the engine and transmission by blowing air directly through
the oil coolers. Hot air vents from the transmission compartment via an exhaust
shroud at the rear of the oil coolers. The remainder of the air passes through
protective shrouds to flexible lines to cool the generators, hydraulic pumps, and the
air compressor.
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. GOGKPIT SYSTEMS AND GONTROLS

The cockpit includes control panels with various systems and equipment (Cockpit
layout), flight controls, Powerplant and Helicopter systems controls and indicators,
Flight data and Navigation Systems controls and indicators.

The helicopter's cockpit systems and controls suite provides for:

a) flight control and navigation in day and night time conditions in visual or
instrument meteorological conditions;

b) control of engine, transmission, and flight performance.
c) control of all helicopter systems.

DCS provides pop-up "hints" to identify all of the interactive cockpit contro/s/SW/tches ]
to ease familiarization with helicopter systems. To see the hint for a particular |
control/switch, simply hover the mouse over it in the cockpit. Pop-up hints can be |
enabled/disabled in the OPTIONS menu.

In the simulation, the mouse can be used to perform the following actions:
- left-click to engage a switch/button,
- right-click or left-click to manipulate a multi-position switch;

- rotate the mouse wheel or left-click, hold and drag the mouse to turn a rotary
switch/dial.

When the mouse cursor Is placed over an interactive cockpit control, the yellow cross i
icon changes color to green to indicate the control is clickable and changes shape to |
indicate whether the control is discrete or rotary type. All of the mouse clickable |
controls are provided a keyboard shortcut, which can be found in the INPUT |
OPTIONS menu. Keyboard shortcuts are also provided in this manual in blue color. |

o T S S S S S S S S S  — — — ————— — —————— — ]
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5.1. Cockpit layout

2

-of

(8) (9) 19 4 12 43

Fig. 5.1. Cockpit layout

1. Left side console

2. Left triangular panel

3. Intercommunications set SPU-7 control boxes
for pilot

4. Fuel shutoff levers (fuel cut-off triggers) of the
engines

5. Pilot Sight PKV

6. Left overhead console

7. Left circuit breaker console

8. Center overhead console

9. Right circuit breaker console

10. Right overhead console

11. Intercommunications set SPU-7 control boxes
for copilot

12. Right triangular panel

13. Right side console

14. Right rear console

15. Copilot's weapons control panel

16. Outdoor temperature gauge

b4

17.
18.
19.
20.

Cockpit funs

Left instrument panel

Right instrument panel

SCBP-3I1/A (ESBR-3P/A) Electrical release

control box

21.
22.

Center console
Copilot Sight OMbB-1p (OPB-1R) — bombing

sight, not modeled

23.
24.
25.
26.
27.
28.
29.
30.
31.

Right auxiliary panel

Rotor brake lever

Throttle handles

Collective control handle
Anti-torque pedals

Pitot tube selector

Cyclic control stick

G-load indicator

Magnetic compas KN-13 (KI-13)
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5.1.1. Left Instrument Panel (Pilot)

5) 6)7) 8) (9)

11) 12) ({3 14

Fig. 5.2. Left instrument panel (pilot)

1. Pilot's landing/search and taxi light controls
2. YP-117M (UR-117M) engine pressure radio
(EPR) indicator

3. MN-21 (IP-21) main rotor pitch angle indicator
4, UT3-2T (ITE-2T) two-pointer engine
tachometer indicator

5. UT3-1T (ITE-1T) main rotor tachometer
indicator

6. Radar altimeter switch

7. YC-450K (US-450K) airspeed indicator

8. YB-5M (UV-5M) radar altimeter indicator

9. B-10BK (VD-10VK) pressure altimeter
indicator

10. Orb-1P (OPB-1R) bomb sight course
indicator

11. APK CB-YKB (ADF HF-VHF) switch

12. YI'P-4YK (UGR-4UK) directional gyro

13. AI'b-3K (AGB-3K) attitude indicator

14. Hover and low speed control indicator

15. BP-30MK (VR-30MK) vertical velocity indicator
16. Manual flare dispersion button at UV-26
countermeasures

17. Annunciators (lights)

18. 9YI-53 (EUP-53) turn indicator

19. "CETb NMUT.OT AKK" ("BATTARY IN USE")
light (above) and "OTAKA3 6201” ("6201 FAIL")
(below)

20. Annunciators (lights)

21. 2YT-6K (2UT-6K) exhaust gas temperature
indicator

22. Annunciators (lights)

23. Pitot tube selector
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DIGITAL COMBAT SIMULATOR Mi-BMTV2

(17) Warning light:

CTPYXKA
FN. PEAYK

CTPYXKA
NPOM PEA

CTPYXKA
XB PEAYK

1. Chips in Main Gearbox
2. Chips in Intermediate Gearbox
3. Chips in Tail Rotor Gearbox

MPEB NC.T. MPEB NC.T.
NEB ABWI nPAB ABWr

yP yp
NEB /1B MPAB 4B

\ /
\ /

\
\

{ij

1. Left (right) engine Free

Turbin Overspeeding

2. Left (right) engine Oil
Pressure is Low

MAAD PM MAAD PM 3. Electronic Control left

NEB 4B nPAB A8 (right) engine OFF
4. Emergency Power (4P —
OTKA 3PA OTKA 3P4 Upe3sBblyaiiHblii Pexxum) left

/EB /B NnPAB 4B (right) engine

(22) Warning light:

CTPYXKA

/EB. ABUT.

1. Chips in left (right) engine Qil
2. Fuel Filter Clogging left
(right) engine

T AAC0P T4 3. Left (right) engine Abnormal

NEB ABUT MPAB ABUT vibration
) 4. Left (right) engine Excursion

7! 4 Limit vibration
sﬂﬁg r%e Q;é? nl(])BB 5. Light is not used
6. Fire

b6
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5.1.2. Right Instrument Panel (Copilot)

16, 15) 14, 13, 12, 11) 10) 9)

Fig. 5.3. Right instrument panel (copilot)
1. YC-450K (US-450K) airspeed indicator 9. Copilot's landing/search light switch
2. BO-10BK (VD-10VK) pressure altimeter 10. TB-1 (TV-1) cabin temperature indicator
indicator 11. ANCC-15 (DISS-15) Doppler system
3. AI'b-3K (AGB-3K) attitude indicator coordinate indicator
4, YI'P-4YK (UGR-4UK) directional gyro 12. ANCC-15 (DISS-15) Doppler system ground
5. BP-30MK (VR-30MK) vertical velocity indicator ~ speed and drift indicator
6. “ANCC OTKA3AJT” Doppler system fail 13. B3-09K (BE-09K) fuel quantity indicator
annunciator 14. Low Fuel (270 L) annunciator
7. UT2-1T (ITE-1T) main rotor tachometer 15. N-8YK (P-8UK) fuel meter switch
indicator A4YC-1 (AChS-1) clo

8. UT2-2T (ITE-2T) two-pointer engine
tachometer indicato
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5.1.3. Center Console
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Fig. 5.4. Center console
1. YN3-6 (UIZ-6) main transmission oil temp, 7. P-863 (R-863) VHF radio frequency select
intermediate and tail rotor gearbox oil pressure panel
indicator 8. Engine governor control panel
2. TY2-48 (TUE-48) main transmission oil temp 9. Lamp test and electrical system backup
indicator switches
3. YU3-3 (UIZ-3) left engine oil pressure and 10. AlN-34b6 (AP-34B) autopilot control panel
temp indicator 11. BY-32-1 (BU-32-1) control unit for the CIyy-
4. YN3-3 (UIZ-3) right engine oil pressure and 52 (SPUU-52) pitch limit system
temp indicator 12. H-4 (IN-4) trim indicator of the automatic
5. P-863 (R-863) VHF radio manual/preset flight control system
selector

6. P-863 (R-863) VHF radio control panel
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5.1.4. Left Side Console

3) (4)

1) (2)

21) 20) (19) 18 17) 16) 15} 14) 13} 12) A1)

Fig. 5.5. Left side console

1. Left side group 1/2 red lighting dimmers

2. "PT JIEB PABOTAET" “PT MPAB PABOTAET”
LH/RH engine temp regulator operating
annunciators

3. 2IM-662 (EP-662) signal flares control panel

4. “CAPTIN PABOTAET” flight data recorder (FDR)
operating annunciator

5. MBY-10K (MVU-10K) pneumatic system air
pressure gauge

6. PN-65b (RI-65B) voice warning system remote
control panel

7. MA-60K (MA-60K) air pressure gauge for the
landing gear wheel brake system

8. Control panel 484 of “device 6201” (IFF
responder)

9. Control panel 485 of “device 6201" (IFF
responder)

10. M-503b (P-503B) cockpit voice recorder (CVR)
control panel

11. “BKJ1HO4M 3AMACHOWN” (“Set Reserve™)
annunciator

12. External cargo auto release switch

13. "CTBOPKW OTKPbITbI” ("Doors open”)
annunciator

14. “3AMOK OTKPbIT” (“Shackle open™)
annunciator

15. "CMPEHA BKJTHOYEHA” (“"Horn on")
annunciator

16. Air horn button

17. Code NAV lights button

18. FDR power switch

19. LH/RH engine temp regulator test buttons
20. EGT gauge ground and air test buttons

21. UB-500E (IV-500E) engine vibration indicator
test button
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5.1.5. Left Triangular Panel
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Fig. 5.6. Left triangular panel

1. Windshield wiper switch 7. “BKJIHOYN PU-65" (Turn on VWS) annunciator
2. CMNyy-52 (SPUU-52) tail rotor pitch limit system 8. BK-53 (VK-53) gyro correction cutout power

power switch switch
3. Radar altimeter power switch 9. Left attitude indicator power switch
4. PU-65 (RI-65) voice warning system (VWS) 10. Fan power switch

power switch

11. Dome light switch

5. Pitot tube heating test switch
6. "OBOIPEB UCIMPABEH"” (Heater OK)

annunciator
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5.1.6. Left Overhead Console

3)
B e 6)
7)
10 9) (8
Fig. 5.7. Left overhead console

1. Pilot’s weapons control panel 6. Anti-ice system annunciator panel

2. Anti-ice system control panel 7. A®1-150 (AF1-150) ammeter

3. "OBOIrPEB UCIPABEH" (Anti-ice normal) 8. Section 1...4 annunciator panel

annunciator 9. Ammeter load current selector switch

4. P-863 (R-863) VHF radio FM/AM switch “OBJIEQEH" (Icing) “MNOC BK/IKOYEHA" (Anti-ice

5. P-863 (R-863) VHF radio channel selector ON) annunciators
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Fig. 5.8. Center overhead console

1. Fire protection system panel

2. Fire protection system panel annunciators
3. APU start control panel

4. Fire protection system test panel

5. APU EGT indicator

6. APU air pressure indicator

7. Fuel system control panel

8. Engine start control panel

9. Hydraulic system control panel

10. Main hydraulic system pressure indicator

11. Reserve hydraulic system pressure indicator



5.1.8.Right Overhead Console
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1. APK-15 (ARK-15) ADF control panel
2. APK-Y[1 (ARK-UD) ADF control panel
3. MY-26 (PU-26) control panel of the TMK-1A

Fig. 5.9. Right overhead console

(GMK-1A) gyrocompass system

4. APK-15 (ARK-15) frequency selector

5. KO-50 (KO-50) heater temp regulator switch
6. KO-50 (KO-50) heater control panel with
annunciators
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5.1.9. Circuit Breaker Consoles
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Fig. 5.10. Left circuit breaker console

1. Aiming correction table 3. Weapon systems circuit breakers
2. Weapons arming panel 4. Remaining ammunition indicators

TONAUBHAR UCTEMA APHASl CHCTEMA PAAMNKD

| A
KPAH [NEPEXPRIB KPANBI b1 TONAKBH SAKOB| 9y 1042PEQD | 2 04EPEAL KoMAAC | amee |
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P bl CTPOES |NPOBEPK| CBE T 8xn
NEBAS NPABAR | AWo | orwm | AAMA
9nPABA| CBET |yneAsa| cBET MnrAseAl 7€ asixnl

Fig. 5.11. Right circuit breaker console
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5.1.10. Right Triangular Panel
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Fig. 5.12. Right triangular panel

1. Windshield wiper switch 8. Astrocompass power switch

2. ANCC-15 (DISS-15) Doppler system and 9. 'MK-1 (GMK-1) gyrocompass system power
A0PO-1A (Yadro-1A) radio control panel lighting switch

switch 10. Yadro-1A HF radio power switch

3. Microphone power switch 11. Doppler system power switch

4. VHF-ADF interlock switch 12. "OBOIPEB MCMNPABEH" (Heater OK)

5. Dome light switch annunciator

6. Fan power switch 13. Pitot tube heating test switch

7. Right attitude indicator power switch
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5.1.11. Right Side Console

13) @2) @1) @0) (9) (8) (7) (6) (5)

Fig. 5.13. Right side console

1. Right side group 1/2 red lighting dimmers 8. LH/RH pitot tube, clock, and battery heating
2. “JIEB/MPAB M3Y BK/IFOYEH"(L/R Dust switches

Protection ON) annunciators 9. L/R engine dust protection switches

3. APU generator load indicator 10. Strobe light switch

4. DC power control panel 11. Rotor tip and formation light switches

5. Annunciators brightness switch 12. Navigation and formation lights brightness
6. Warning blinker switch switches

7. Rectifiers, external power, and BIT 13. General and standby cabin lighting switches

annunciators
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5.1.12. Right Rear Console
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Fig. 5.14. Right rear console

1. DC voltmeter 11. AC voltage control rotary 1/2

2. DC battery 1 ammeter 12. Inverter 1 MAN/AUTO switch

3. DC battery 2 ammeter 13. Inverter 2 MAN/AUTO switch

4. AC rectifier 1 voltmeter 14. External power switch

5. AC rectifier 2 voltmeter 15. Generator 1, 2 fail; External power, PO-500
6. AC rectifier 3 voltmeter heater annunciators

7. AC generator voltmeter 16. Generator 2 switch

8. AC generator 1 ammeter 17. Generator 1 switch

9. AC generator 2 ammeter

10. AC power control panel
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5.1.13. Right Auxiliary Panel
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Fig. 5.15. Right auxiliary panel
1. P-828 (R-828) radio control panel 4, YB-26 (UV-26) countermeasures control panel
2. P-828 (R-828) radio power switch 5. Yadro-11 HF radio set control panel

3. P-828 (R-828) ANT-ADF switch
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5.2. Flight controls

The helicopter is equipped with lateral, longitudinal, integrated collective pitch-
throttle, and directional flight control subsystems. Control inputs are transferred from
the cockpit to the rotor blades by mechanical linkages and hydraulic servos. Cables
are utilized in the rotor brake system and partially for tail rotor pitch control. Pilot
control is assisted by an automatic flight control system (AFCS) with an integrated
four channel autopilot, the hydraulic flight control servos, and pitch, roll, and yaw
trim systems. Both the pilot and copilot have collective, cyclic, and directional
controls, which are carried by mechanical linkage to the first and second stage
control units which combine, sum, and couple the cyclic, collective, and yaw inputs.
Resultant output signals are boosted and routed to the main and tail rotors through
mechanical linkages with the hydraulic servos.

Force centering devices are incorporated in the cyclic control system. The devices
furnish a force gradient or “feel” to the cyclic sticks. The farther the stick is deflected,
the more force is applied. A TRIM DISENGAGE button is located on the pilot and
copilot cyclic stick grips. Pressing and holding the TRIM DISENGAGE button will
immediately reduce the forces on stick to zero. Releasing the button reengages the
trim.

5.2.1. Cyclic Control System

Lateral and longitudinal control of the helicopter is by movement of the cyclic sticks
through push rods, bellcranks, and servos to the main rotor swashplate. Movement
in any direction tilts the plane of the main rotor blades in the same direction, thereby
causing the helicopter to move in that direction.

The pilot's (left) and copilot's (right) cyclic control sticks are nearly identical in design
and construction and are installed symmetrically on the cockpit floor relative to the
longitudinal axis of the helicopter.
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Fig. 5.16. Pilot's cyclic control stick

The cyclic control stick is constructed out of a shaped metal tube assembly (1) with a
hard rubber hand grip (3), which includes four buttons: ICS/RADIO keying button
(trigger position) (4), Autopilot OFF button (5), FIRE button (6), TRIM button (7).
The pilot's (left) cyclic also includes a wheel brake control lever (2) and a latch to
maintain it in the locked position (8).

Longitudinal stop: A hydraulic cylinder and mechanical stop are included in the longitudinal control
linkage to limit swashplate aft tilt to a maximum of 2°12' when the helicopter is on the ground or
taxiing. The stop is controlled by weight-on-wheels microswitches mounted on the main landing gear
strut supports. As the pilot pulls back on the cyclic, the longitudinal stop causes a sharp increase in
the force required to move the stick when the swashplate aft tilt reaches 2°12'. As the helicopter lifts
off the ground, the microswitch contacts open and the stop disengages, releasing the limit on aft
swashplate tilt.

5.2.2. Directional Control System

The directional control system is operated by the pilot or copilot pedal assemblies.
From the pedals to the directional servo, the control linkage consists of a system of
push/pull rods and bellcranks. Cables are used to pass control inputs to the tail rotor
gearbox. The pitch change mechanism for the gearbox consists of a chain, sprocket,
and worm gear, which extends or retracts the pitch control rod. Rod movement is
transmitted via the pitch change links to the blade grips, resulting in a change of
blade angle. Pushing the left pedal forward causes the pitch control rod to retract.
The blade pitch angle decreases and the helicopter turns to the left. Pushing the
right pedal forward extends the pitch control rod, increasing the blade pitch angle,
and the helicopter turns to the right. Right pedal movement is limited by a moveable
stop (pitch limiter) system which uses air density and temperature to adjust the



maximum tail rotor pitch angle and prevent overloading the tail rotor and drive
system.

The pedals are mounted on a bracket on the cockpit floor in front of the seat. Pedal
adjusters are provided to adjust the pedal distance for individual comfort. The
adjustment range is £2.9 inches. Microswitches are mounted in each sub-pedal
assembly to allow the pilot to introduce directional control inputs while the autopilot
yaw channel is engaged.

Fig. 5.17. Anti-torque pedals

Force centering devices are incorporated in the directional control system. The
devices furnish a force gradient or “feel” to the pedals. The farther the pedals are
deflected, the more force is applied. A TRIM DISENGAGE button is located on the
pilot and copilot cyclic stick grips. Pressing and holding the TRIM DISENGAGE button
will immediately reduce the forces on the pedals to zero. Releasing the button
reengages the trim.

Tail rotor pitch Iimit system

The SPUU-52-1 tail rotor pitch limit system uses a linear actuator linked to a
mechanical stop to adjust the maximum tail rotor blade pitch angle within a range of
16°20" to 20°30". The adjustment is based on air temperature and density:

e increased density (low altitude or/and low temperature)results in a
decrease in the maximum blade pitch angle,

e decreased density (high altitude or/and high temperature) results in a
increase in the maximum blade pitch angle.

When the system is disengaged, the stop resets and allows full right pedal travel.

The tail rotor pitch limit system is controlled and monitored via the SPUU-52-1
control panel. The panel is located in the right center area of the cockpit center
console. The main power switch for the system is located on the pilot’s left triangular
panel. When the system is disengaged, the red OFF lamp-button on the control panel
will illuminate. To engage the system, set the SPUU-52-1 main power switch to the
ON (up) position.

When the right pedal is fully pressed in, the AFCS heading channel disengages.



UCS0TV-HIOX

h-J
‘} :
e

Fig. 5.18. SPUU-52-1 cockpit controls

If the SPUU-52-1 system fails in flight, the red OFF lamp-button on the control panel
will illuminate. In this case, the SPUU-52-1 main power switch on the left triangular
panel should be set to the OFF (down) position. This will set the limiter needle on the
SPUU-52-1 control panel to the full left position, indicating the removal of limits on
right pedal travel. Hover and landing with the limiter disengaged should be
performed as much as possible into the wind while avoiding large or sudden pedal
inputs.

Directional control system failure in flight

In case of directional control system failure in flight, the helicopter exhibits a strong
tendency to yaw left and, if roll angle is maintained neutral, a tendency to sideslip
right and turn left.

If the helicopter does not respond to pedal input, maintain an airspeed of 60-200
km/h and establish a right roll angle to maintain forward flight. Optimal airspeed is
approximately 150 km/h, which produces minimal sideslip with a roll angle of 5-7°
right in forward flight.

Test the helicopter response to pedal input throughout the pedal travel range in case
limited control is possible within a specific input range. Attempt to find a suitable
landing area allowing for a landing with an airspeed of 70-80 km/h.

Perform transitional maneuvers with gradual adjustments of collective control. When
raising collective, the cyclic requires adjustment to the right and increased right roll
angle. When lowering collective (for example to make a landing attempt), the cyclic
requires adjustment to the left and reduced right roll angle.

Perform turns and heading changes using roll control. Turns are best performed to
the left.

Once a suitable landing area is selected, begin a descent maintaining an airspeed of
150 km/h with 3-4 m/s descent rate.

At an altitude of 25 - 30 m, begin an aggressive deceleration. In the deceleration
avoid left yaw by measured and if necessary progressive reductions in collective
pitch.

At an altitude of 10 - 15 m, while continuing to decelerate, quickly reduce collective
pitch by 1.5 - 2.5° and level out any present roll. As collective is reduced, the
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helicopter tends to yaw right and reduce slip (drift) angle. Control the rate of descent
and slip visually by referencing the ground and using collective pitch.

At an altitude of 3 - 4 m, increase collective pitch to establish a rate of descent of 1 -
2 m/s at touchdown. Keep in mind that yaw and slip/drift response occurs 1 - 2 sec
after collective increase.

After touchdown reduce collective pitch to minimum.
5.2.3. Collective Pitch Control System

The collective pitch control system includes integrated throttle and main rotor
collective pitch control linkages. The collective inputs raise or lower the swashplate
slide. This changes the pitch of the main rotor blades, causing an increase or
decrease in lift on the entire rotor disc. When the collective stick is moved upward,
main rotor collective pitch increases. At the same time, the engines increase to a
higher power setting. When the collective stick is moved downward, main rotor pitch
and engine power decreases. The collective control inputs reach the main engine
throttle controls via a series of bellcranks and push rods. The collective inputs to the
main rotor swashplate slide are routed via bellcranks and push rods to the collective
flight control servo and collective lever/rocker.

The collective sticks are mounted on the cockpit floor to the left of the pilot's and
copilot's seats. A hydraulic clutch holds the stick securely in any position, allowing
the pilot to make smooth pitch adjustments and preventing the stick from creeping.
Ordinarily, the clutch is adjusted manually using the handwheel to allow the stick to
be moved, without releasing the clutch, with a force of 45 to 55 Ib. The CLUTCH
RELEASE button activates the hydraulic clutch release system, allowing the stick to
be moved with a force no greater than 3.3 Ib. When the button is released, the
clutch re-engages. The CLUTCH RELEASE button also disengages the autopilot
altitude channel.



Fig. 5.19. Pilot's (left) collective control group

1. Hand wheel (friction adjust) 5. N2 trim INCR-DEC switch
2. Engine condition levers (ECLSs) 6. Searchlight control button
3. Twist throttle 7. Tactical external stores jettison button
4. Emerg cargo release button 8. CLUTCH RELEASE button

The copilot’s collective stick is located to the left of the copilot seat. It is similar in
design to the pilot’s collective, but does not include a friction clutch, cargo release
buttons, or engine condition levers (ECLS).

Joint (dual) engine operation is controlled using the twist grip throttle control on the
pilot or copilot collective sticks. The throttle is rotated right (clockwise) from the
closed position through an idle detent, to fully open.

The engines are controlled individually by the pilot's ECLs. The ECLs vary the engine
compressor (N1) control lever (throttle) settings from minimum to maximum power
separately for each engine. They are used to control the engine power setting during
ground testing and in special flight conditions, such as failure of one engine. The
normal position of the ECLs is in the center detents. The engines can be brought to
takeoff power by moving the engine condition levers to the maximum settings.

The collective control system is a reserve, manual method of rotor RPM control.
Under normal conditions, rotor RPM is maintained automatically by the engine
governor system.

Transition between automatic and manual rotor RPM control is accomplished using
the twist throttle. When the throttle is fully open, the governor system automatically
maintains rotor RPM. Twisting the throttle left (counterclockwise) disengages
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automatic RPM control. The transition can be verified by reducing rotor RPM as the
throttle is twisted further left.

To assist with setting a nominal rotor RPM of 95% for takeoff, the collective control
handle features the N, trim INCR-DECR switch to allow for gradual adjustment of the
engine power turbine RPM.

5.3. Powerplant and helicopter systems controls and indicators
5.3.1. UT3-2T (ITE-2T) Dual engine tachometer

The dual tachometer is used to monitor compressor (N1) RPM of each engine.
Rotational speed is expressed as a percentage of maximum speed. The "1" needle
indicates left engine RPM and the "2" needle indicates right engine RPM. The scale
range is 0 - 110%, graduated to 1%.

The tachometer is located in the bottom left area of the pilot’s instrument panel. A
second engine dual tachometer is located on the copilot’s instrument panel. The
tachometers receive power from the tach generators mounted on the engine
accessory drives, one on each engine.
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Fig. 5.20. Pilot's and copilot's dual engine tachometers
5.3.2. UT3-1T (ITE-1T) Main rotor tachometer

The tachometer is located in the left center area of the pilot’s instrument panel. The
main rotor tachometer is used to monitor the main rotor RPM. Rotational speed is
expressed as a percentage of maximum speed. A second main rotor tachometer is
located in the right center area of the copilot’s instrument panel. The tachometers
receive power from the tach generators mounted on the main transmission.

The scale range is 0 - 110%, graduated to 1%.



SR
> 1007

S OBOPOTD 3

= 80 REvOLL NS =

= 20.=

~ 60
Zy,, 40 N
7 T

Alecylumm BV\Y\/\

Fig. 5.21. Pilot's and copilot's main rotor tachometers
5.3.3.OMU-3PU (EMI-3RI ) Engine oil pressure/temperature gauge
The engine oil pressure/temperature gauges, one for each engine, are mounted on
the center console.

The gauge has three scales. The upper scale is not used. The lower left scale
displays the oil pressure on a scale of 0 to 8 kg/cm?. The lower right scale displays
the oil temperature in degrees centigrade on a scale of -70°C to +150°C.
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Fig. 5.22. Oil pressure/temperature gauges, center console

5.3.4.OMUN-3PBU (EMI-3RVI) Three pointer drive system oil
pressure/temperature gauge

The drive system oil pressure and temperature gauge is installed on the left of the
upper section of the center console. The gauge has three scales. The upper scale
displays the oil pressure in the main transmission in kg/cm? The lower left scale
displays the oil temperature in the intermediate gearbox while the lower right scale
displays the oil temperature in the tail rotor gearbox.
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Fig. 5.23. Three pointer drive system oil pressure/temperature gauge, center console

The gauges receive temperature indications from oil temperature probes installed the
transmission gearboxes. Pressure indications are provided by a pressure transducer
in the transmission oil system.

All temperature indications are in degrees centigrade. The pressure scale displays the
oil pressure on a scale of 0 to 8 kg/cm?, graduated to 0.5 kg/cm?. The temperature
scale displays the oil temperature in degrees centigrade on a scale of -70°C to
+150°C, graduated to 10°C.

5.3.5. 2¥T-6K (2UT-6K) Power turbine inlet temperature (PTIT) gauge

The power turbine inlet temperature (PTIT) gauge is located in the lower center area
of the pilot’s instrument panel. The indicator receives temperature indications from
the thermocouple probes mounted on the engine power turbine housings. The gauge
has two scales for each engine. The large scales read in hundreds of degrees; the
small scales read in 5 degree increments. The temperature indications are in degrees
centigrade.

Fig. 5.24. PTIT gauge

The HOT ("BO34YyX") and COLD ("3EMJ1A") test buttons, located on the pilot’s left
console, are used to confirm proper operation of the gauge. With the engines shut
down, the needles should move toward 960° when the COLD button is pressed. The
needles should return to zero when the COLD button is released. With the engines
running, the needles should move toward zero when the HOT button is pressed and
return to the actual PTIT readings when it is released.
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5.3.6.UP-117 (IR-117) Engine pressure ratio (EPR) indicator

The engine pressure ratio indicator is located in the lower left area of the pilot's
instrument panel. It is used to monitor the engine power settings. The indicator
displays current engine compressor delivery pressure in reference to takeoff,
nominal, and cruise power settings under current ambient atmosphere conditions.

Fig. 5.25. Engine pressure ratio (EPR) indicator

The indicator is connected to a pair of pressure tubes, an altitude sensor, and an
outside air temperature probe. The power setting is determined by comparing the
compressor delivery pressure pointers on the side indices (one for each engine - LH
and RH) with the power setting pointers displayed in the center scale. The position of
the power pointers in the center scale is proportional to the atmospheric pressure
and ambient temperature. The center pointer marks "O", "H", and "K" correspond to
takeoff, nominal, and cruise power settings, respectively. The indicator is scaled from
5 to 10 atmospheres.

The EPR indicates total power demand response to throttle, ECL, and collective input.
Actual power output is determined by the alignment of the two outer markers with
the center index, marked "O", "H", and "K".

The EPR indicator is used to monitor engine power settings in ambient air
temperatures of up to +24°C. Above this temperature, the dual engine tachometer is
used as the engine power settings indicator.

The reading error is £1.5%, measured pressure range is 4.6 - 8.5 atmospheres,
effective operational altitude range is 0.5 - 2.5 km.
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5.3.7.TY3-48 (TUE-48) Main transmission oil temperature gauge

Fig. 5.26. Main transmission oil temp gauge, center console

The main transmission oil temperature gauge displays the oil temperature in degrees
centigrade. The gauge is scaled from -50°C to +150°C, graduated to 10°C.

5.3.8.TB-19 (TV-19) Cargo cabin temperature gauge

Fig. 5.27. Cargo cabin temp gauge (TODO: New left picture)

The cargo cabin temperature gauge displays the cargo compartment temperature in
degrees centigrade. The gauge is scaled from -60°C to +70°C, graduated to 5°C.

5.3.9.TCT-2 (TST-2) APU exhaust gas temperature (EGT) gauge
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Fig. 5.28. APU EGT gauge, center overhead console
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The APU exhaust gas temperature gauge is located in the upper right corner of the
center overhead console, to the left of the APU air pressure gauge. The gauge reads
in degrees centigrade. Gauge readings must be multiplied by 100 to obtain the
correct temperature. The gauge is scaled from 0 to 900°C, graduated to 20°C.

During APU start, the EGT should not exceed 880°C. Normal EGT readings should be
between 720 and 750°C.

5.3.10. YU1-3 (UI1-3) APU air pressure gauge

Fig. 5.29. APU air pressure gauge, center overhead console

The APU air pressure gauge is located in the upper corner of the center overhead
console, to the right of the APU EGT gauge. The gauge displays the pressure in the
main bleed air channel of the AI-9V APU feeding the SV-78B air starters of the TV3-
117VM engines.

The gguge reads in kg/cm?. The gauge is scaled 0 to 3 kg/cm?, graduated to 0.2
kg/cm~.

5.3.11. YN1-100 (UI1-100) Hydraulic pressure gauges

Fig. 5.30. Hydraulic pressure gauges, center overhead console

The MAIN and BACKUP system hydraulic pressure gauges are located in the lower
left area of the center overhead console. The gauges display the system pressure in
kg/cm?. Scale indications must be multiplied by 10 to obtain the correct pressure
reading. The gauges are scaled 0 to 100 kg/cm? graduated to 10 kg/cm?. Normal
readings should be in the range of 45 to 68 kg/cm?.
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Fig. 5.31. Rotor pitch indicator

The rotor pitch indicator is used to display the collective pitch of the main rotor in
degrees. It is located on the left side of the pilot's instrument panel. The indicator is
scaled 1° to 15°, graduated to 1°.

5.3.13. CK3C-2027B (CKES-2027B) Fuel quantity gauge

Fig. 5.32. Fuel quantity gauge

The fuel quantity gauge and selector are located in the lower left corner of the
copilot’s instrument panel. The gauge continuously indicates the quantity of fuel in
the selected tank in liters. The fuel gauge is connected to the fuel sensors installed in
the individual fuel cells. The gauge has two indicator scales. The outer scale displays
the total quantity of fuel in all tanks. The inner scale shows the fuel quantity in the
selected tank. The selector position controls the active scale. The selector positions,
from left to right, include "BbIK" (OFF), "CYMMA" (TOTAL), "MNn" (LEFT MAIN), "Mnp"
(RIGHT MAIN), "PACX" (SVC CELL), "A" (LEFT AUX - not modeled in DCS: Mi-
8MTV2) positions. The scale indications must be multiplied by 100 liters to obtain the
correct quantity of fuel.

The "OCTANIOCb 270n" (270 L FUEL) warning light is located on the copilot's
instrument panel, above the fuel gauge. The low level transmitter activates when
there are approximately 270 liters of fuel remaining in the SVC cell.

5.3.14. UB-500E (IV-500E) Engine vibration monitor

The engine vibration monitor activates the caution and warning lights on the pilot’s
master caution panel if the vibration increases significantly or reaches a critical level.



DS

If the level of vibration reaches 45 mm/s (1.8 in/s), the system illuminates the yellow
caution light labeled "NEB (MPAB) B BMBP MNMOB" (LEFT (RIGHT) ENG HIGH VIBE).
It also sends a signal to the audio warning system which transmits an audio warning
over the helicopter intercom system. If the level of vibration reaches 60 mm/s (2.4
in/s), it illuminates the red warning light labeled "BbIK/1tO4U JIEB (IMPAB) AB" (SHUT
OFF LEFT (RIGHT) ENG) and sends a signal to be recorded by the flight parameter
recorder.

Fig. 5.33. Engine vibration monitor annunciators

The vibration monitor system includes a built-in test circuit. When the "KOHTPOJ1b
MB-500E" (ENGINE VIBE TEST) button on the pilot’s left side console is pressed, all
four caution/warning lights must illuminate.

If the "BbIKJTKO4YU JIEB (MPAB) AB" (SHUT OFF LEFT (RIGHT) ENG) light illuminates,
attempt to reduce vibration by lowering the engine power settings. If the warning
extinguishes, maintain 130-140 km/h and proceed to the nearest airfield.

If the warning persists, the faulty engine must be shut down. Flashing of both yellow
and red annunciators is permissible in a power-on glide.

IV-500E technical specifications:

e monitored frequency range: 190 - 340 Hz
e monitored vibration speed range: 5 - 100 mm/s
e continuous operating duration: 10 h.

5.3.15. MBY-100K (MVU-100K) Pneumatic system pressure gauge
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Fig. 5.34. Pneumatic system pressure gauge, left side panel
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The pneumatic system pressure gauge is located on the left side console next to the
brake pressure gauge. The gauge displays pressure in the pneumatic system in
kg/cm?. Normal reading is 40-50 kg/cm?. The gauge is scaled 0 to 100 kg/cm?,

graduated to 5 kg/cm?.

5.3.16. MA-6K (MA-6K) Brake pressure gauge

Fig. 5.35. Brake pressure gauge, left side panel

The brake pressure gauge is located on the left side console next to the pneumatic
system pressure gauge. The gauge displays pressure in the main brake line in
kg/cm?. Normal reading is 30-36 kg/cm? when the brakes are applied.

The gauge is scaled 0 to 60 kg/cm?, graduated to 2 kg/cm?.

5.4. Flight data and Navigation Systems controls and indicators

Flight data and navigation equipment includes flight instruments and related gauges,
clock, and the AP-34B autopilot (described in chapter 7.11).

5.4.1. Pitot static system

Fig. 5.1. Left and right pitot tubes

Two MNBA-6M (PVD-6M) pitot tubes are
installed on the left and right side of the
fuselage nose. The pitot tubes supply
both dynamic (impact) pressure of the
incidental airflow and static (ambient)
air pressure. Static pressure is provided
via a series of eight static pressure ports
spaced around the aft circumference of
the pitot tubes. To increase reliability,
the static ports are connected to the

instruments through a 3-position switch. The pitot tubes are equipped with electrical

heaters to protect them from freezing.

Static port switching valve. The static port switching valve allows the pilot to
select a specific port or both ports as the source of static pressure for the
instruments. The static port switching valve is mounted at the lower left corner of
the pilot’s instrument panel. With the lever set to the "O" (BOTH) (middle) position,
static pressure from the left and right ports is combined by the valve and supplied to
all of the connected instruments. When the lever is placed in the "n" (LEFT) or "M"
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(RIGHT) position, static pressure is supplied only from the left or right port,
respectively. The left pitot tube supplies only the left (pilot's) airspeed indicator. The
right pitot tube supplies the right (copilot's) airspeed indicator and the OAC (DAS)
airspeed sensor and K3CIl (KZSP) airspeed correction unit.

The pitot tubes are equipped with heaters to prevent obstruction of the inlets by ice.
The heaters are controlled by the "OBOIPEB MBA JIEB (MPAB)" (LEFT (RIGHT)
PITOT HEAT) switches on the copilot's right side console.

Fig. 5.36. Pitot tube heat switches, right side panel
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Fig. 5.37. Pitot static system diagram

1. Left pitot tube 5. Right pitot tube
2. Pilot's airspeed indicator, pressure altimeter, 6. Pressure data consumers
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and vertical velocity indicator 7. Pressure data consumers
3. Pitot tube heat switches 8. Static port switching valve.
4. Copilot's airspeed indicator, pressure altimeter,

and vertical velocity indicator

The pitot heaters have a built-in test circuit consisting of a "KOHTPOJIb OBOIPEBA
nBa" (PITOT HEATER TEST) button, a "OBOIPEB WCMNPABEH" (HEATER OK)
indicator light, and a relay and microswitch for each pitot tube. The test buttons and
lights are located on the left and right triangular panels in the cockpit.
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Fig. 5.38. Pitot heat test buttons and HEATER OK annunciators

5.4.2.YC-450K (US-450K) airspeed indicator

Fig. 5.39. Airspeed indicators

Two airspeed indicators are installed on the helicopter, one on the pilot's instrument
panel and one on the copilot's instrument panel. The airspeed indicators display the
indicated airspeed in a range of 0 to 450 km/h on a scale graduated to 10 km/h.

5.4.3.B-10K (VD-10K) pressure altimeter

Two pressure altimeters are installed on the helicopter, one on the pilot's instrument
panel and one on the copilot's instrument panel. The pressure altimeters display
barometric altitude. The indicators utilize two arrows: the large arrow displays
altitude in meters, the small arrow in thousands of meters (kilometers). The indicator
reading range is 0 to 10,000 m. The scale is graduated to 10 m for the large arrow
and 100 m for the small arrow.




Fig. 5.41. Pressure altimeter function elements

1. Triangular index thousand meters 5. Arrow thousand meters
2. Triangular index hundred meters 6. Arrow hundred meters
3. The scale of the altimeter 7. Adjustment knob

4. The scale of pressure (mm Hg)

The pressure altimeter adjustment knob is used to set the arrows to 0 altitude and
adjust the reference barometric pressure. Turning the knob also moves the two
triangular indexes around the altitude scale, one around the outside scale and one
around the inside scale. The indexes are used to set the altitude difference for a
landing point located at a higher elevation than the takeoff airfield in case the actual
pressure at the landing field is unknown. Fig. 5.42 shows an example, the setting
helipad altitude 3.400m using ajustment knob (triangular indices (1) and (2) set on
3400 m altitude). The arrows indicates the barometric altitude regarding this helipad
(50 m).
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Fig. 5.42. Setting helipad altitude using ajustment knob

5.4.4. BP-30MK (VR-30MK) vertical speed indicator (VSI)

Fig. 5.43. Vertical speed indicator (VSI)

The vertical speed indicator (VSI) is mounted in the pilot's instrument panel. It
displays the helicopter’s rate of ascent/descent in a range of £30 meters per second
(m/s) on a scale graduated to 1 m/s. The indicator is actuated by the rate of
atmospheric pressure change. It is connected to the static pressure system.

5.4.5. Al'b-3K (AGB-3K) attitude indicator

Attitude indicators are installed on both the pilot's and copilot's instrument panels.
The indicators display the attitude of the helicopter (roll and pitch angles) relative to
the horizon and sideslip.




Fig. 5.44. AGB-3K attitude indicator

1. Horizon elevation adjustment knob; 5. Horizon line;
2. Warning flag; 6. Aircraft symbol;
3. Pitch scale; 7. Roll scale;

4. "APPETUP" (CAGE) button (press before start); 8. Slip indicator

The pilot's AGB-3K attitude indicator supplies pitch and roll data to the flight data
recorder and to the DISS-15D Doppler system. The copilot's attitude indicator
supplies pitch and roll data to the autopilot system.

The attitude indicators utilize a free-mounted gyroscope with a three-phase
gyromotor. Roll angles of 85-87° will cause the gyromotor to gimbal lock (lose one of
three degrees of freedom).

A warning flag appears at the top of the instrument face in the event of power
failure.

The gyromotor is connected to the BK-53PLLU (VK-53RSh) gyro correction cutout
switch to reduce accumulated error during prolonged unilateral acceleration
(increasing speed, braking, and banked turns).

AGB-3K attitude indicator specifications:

time to readiness, no more than: 1.5 min
error:
o up to 30° of deflection, no more than: +1°
o over 30° of deflection, no more than: +2°

To test the AGB-3K attitude indicator:

e ensure AC and DC power is on
e press the "APPETUP" (CAGE) button on the indicator (all three axes of the
gyroscope are set perpendicular to each other);
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e turn on the "ABUATOPU3OHT" (GYRO HORIZON) switch on the left and
right triangular panels;
o verify the indicator functionality (flags should stow away).
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Fig. 5.45. "ABUATOPU3OHT" (GYRO HORIZON) switches on the left and right triangular
panels

A failure of the copilot's (right) attitude indicator will result in the failure of the AMNB-
346 (APB-34B) autopilot system. Use the pilot's (left) attitude indicator to continue
the flight. The autopilot system is not designed to interact with the pilot's attitude
indicator.

5.4.6.9YN-53 (EUP-53) Turn and Slip indicator

Fig. 5.46. Turn and slip indicator

1. Display scale 3. Slip ball
2. Rate of turn needle

The turn and slip indicator is mounted on the pilot's instrument panel. The
instrument scale displays in degrees with a range of £45° in 15° increments.

The indicator displays the helicopter's angular velocity around the vertical axis. Below
the center of the indicator is a slip ball tube.

When performing properly balanced (coordinated) turns, the rate of turn needle
indicates current bank angle.

The indicator utilizes rate gyros. It is powered with 27 VDC via the "YKA3ATEJ/1b
NMOBOPOTA" (TURN IND) circuit breaker on the right circuit breaker panel.
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One must take into account that while performing coordinated turns, readings of the
EUP-53 turn and slip indicator are not corresponding to actual roll angles. Thus,
while turning at a speed of 160-200 km/h with roll angle of 5, 10 or 15°, readings of
the turn and slip indicator will be 15-10, 30-25 or 45-35° correspondingly. Note, that
due to high sensitivity of this indicator, it's needle will be constantly oscillating,
therefore pilot must read average value.

5.4.7.TMK-1A (GMK-1A) gyromagnetic compass set

The GMK-1A gyromagnetic compass set is a direction sensing system which provides
a visual indication of the helicopter heading, required turn angle, and magnetic or
true navigation bearing. The system consists of a number of interconnected magnetic
and gyroscopic devices. Course information is displayed on the YIP-4YK (UGR-4UK)
directional gyros installed in both the pilot and co-pilot instrument panels.

The system is turned on by setting the "MK-1" (COMPASS SYSTEM) switch on the
right triangular panel to the ON (up) position.

Fig. 5.47. "I'MK-1" (COMPASS SYSTEM) switch, right triangular panel

The MY-26 (PU-26) control panel located on the lower right corner of the right
overhead console is used to:

e set the compass system operating mode ("MK" (MK, magnetic compass
mode) or "IMK" (GPK, directional gyro mode));

e input latitude correction using the "LLUAPOTA" (LATITUDE) knob to correct
for apparent drift due to the Earth's rotation;

e correct for mechanical drift due to friction and imperfect balancing within
the gyro;

e set the assigned course on the directional gyro indicator using the "3K"
(3K, assigned course) selector in GPK operating mode;

e perform fast alignment using the 3K selector in MK operating mode;

e monitoring and control of the system.



Fig. 5.48. PU-26 control panel, right overhead console

1. "CEB-HOXH" (NORTH-SOUTH) switch 4, "MK. K. AM" (MK-GPK-AK) mode selector
2. "KOHTPOJb" (TEST) selector 5. "WWMPOTA" (LATITUDE) knob
3. "3ABAJT TA" (BANK CORR) light 6. "3K" (assigned course) select or

The YI'P-4YK (UGR-4UK) directional gyro displays the helicopter heading, required
turn angles, and bearings. Two directional gyros are installed, one on the pilot's and
one on the copilot's instrument panel. The helicopter heading is indicated by a
moving compass card relative to a fixed index at the top of the compass. The
compass card is graduated to 2° and marked numerically for each 30° (divided by
10).

Magnetic heading error does not exceed +1.5°.

Fig. 5.49. UGR-4UK directional gyro
In GPK mode, the cumulative error of the system does not exceed £2,5° per hour.

Time to readiness in MK mode does not exceed 3 min, in GPK mode does not exceed
5 min.

Normal alignment rate in MK mode is no less than 1.5° - 7°/min. Fast alignment rate
in MK mode is no less than 6°/sec. Alignment rate using the 3K switch is no less than
2°/sec.

The system utilizes a flux detector providing automatic magnetic heading corrections
to the gyro, eliminating the need for frequent manual realignment. The system can
operate in one of two modes: MK or GPK.
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GPK is the primary mode, utilizing the flux detector and a magnetic deviation
compensator to correct gyro drift. When operating in GPK mode, the gyro is the
source of heading data.

The gyro gradually accumulates error in azimuth due to the earth's rotation
(apparent drift) as well as mechanical friction and imbalances within the device
(mechanical drift). The latitude corrector is used to correct these errors.

To select GPK mode, set the mode selector to the "IMIK" (GPK) position on the PU-26
control panel.

MK mode is used to align the gyro to the signal provided by the flux detector and
magnetic deviation compensator. To select MK mode, set the mode selector to the
MK position on the PU-26 control panel.

The system is initialized in MK mode to allow the unit to establish baseline heading
data.

The gyro can be aligned at normal speed (via the 3K switch on the control panel) or
fast speed.

Automatic fast alignment occurs whenever the operating mode is switched from GPK
to MK.

Heading indication accuracy is checked periodically using the TEST switch. The
switch is toggled to the 0° and 300° positions, the resulting indication cannot vary by
more than +/- 10°. Testing the system must also illuminate the "3ABAJ1 TA" (BANK
CORR) warning light.

Preparing the compass set for operation:

e set the "CEB-IOXH" (NORTH-SOUTH) selector to correspond to current
hemisphere;

e set current latitude using the "LLUMPOTA" (LATITUDE) knob;

e test the set using the "KOHTPOJIb" (TEST) switch;

e align the gyro to the correct magnetic heading by pressing the 3K switch
(in MK mode) or by turning the compass card using the 3K switch until the
correct heading is set (in GPK mode);

e verify proper alignment and correct magnetic heading prior to takeoff.

5.4.8. KN-13K (KI-13K) magnetic compass

The magnetic compass is mounted on the center windshield left frame. The magnetic
compass is used to indicate the magnetic helicopter heading and acts as an
autonomous reserve heading indicator. The compass scale is graduated in 5°
increments with number markings every 30°. The cardinal points are marked with
Cyrillic characters: "C" - North, "HO" - South, "B" - East, and "3" - West.
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Fig. 5.50. Magnetic compass
Magnetic compass specifications:

e magnetic deviation (with no deviation compensator): £1°;

e pivot friction: no more than 1°;

e magnetic deviation on courses of 0°, 90°, 180°, 270°: no more than
+2.5°;

The compass period (time required to settle oscillations) in temperatures of
-60°C to +50°C is no greater than 17 seconds.

The compass is designed to function properly at roll angles of up to 17°.

Because the magnetic compass displays a compass heading, local magnetic variation as well compass
deviation must be corrected to determine required true heading.

5.4.9. AYC-1 (AChS-1) clock

The mechanical clock Molnija AChS-1 is installed on the copilot's instrument panel.
The clock displays the current time of day in hours, minutes, and seconds. It can also
be used to measure mission/flight time in hours and minutes, and as a chronometer
to accurately measure short time periods (up to an hour) in minutes and seconds.
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Fig. 5.51. Clock

The clock is equipped with electrical heating elements for cold weather operation.
The clock heater is controlled by the "OBOIPEB YACOB" (CLOCK HEAT) switch on
the right side console. The heater allows clock operation at temperatures below
+5°C.

Operating in normal temperatures, the clock is accurate to £20 sec/24 hrs.




Fig. 5.52. "OBOI'PEB YACOB" (CLOCK HEAT) switch, right side console

Fig. 5.53. Clock functional elements

1. Outer dial and time-of-day clock hands 4. Stopwatch clock dial 5. right knob: clock /
2. 12 h mission (flight) time clock dial stopwatch start button
3. Mode indicator window 6. Left knob.

The time of day display operates continuously. Flight (mission) time can be activated
as desired by pressing the left red knob (6) [[RALT + RCTRL + RSHIFT + CJ|. The
stopwatch can be activated as desired by pressing the right knob (5) [RALT +|

RSHIFT + CJ|

To set the time, first stop the clock by rotating the right button crown (5), labeled
MYCK (START), clockwise [[RCTRL + RSHIFT + .J]| when the second hand points to 12.
Then pull the left button crown (6) [RSHIFT + M]| while holding down the right
mouse button, and rotate it counter-clockwise [[LALT + ]| or clockwise to
set the desired time. Rotating the right button crown counter-clockwise
again resumes clock operation with the new time setting.




DS

Flight (mission) time is indicated on the small scale at the top of the clock face. Flight
time mode is indicated by the following three markings inside the mode indicator
window (3):

e Red: Flight time is running.

e Red-white: Flight time is stopped.
e White: Flight time is reset (standby).

Press the left button [RALT + RCTRL + RSHIFT + (]| to start the timer. The mode
indicator window will show red and the timer will start ticking. To stop the timer,
press the left button (6) again [RALT + RCTRL + RSHIFT + C]|. The mode indicator
window will show red-white. To reset the timer, press the left button once again
[RALT + RCTRL + RSHIFT + CJ| or [RSHIFT + M]|. The mode indicator will now show
white.

The stopwatch (4) is the small scale at the bottom of the clock face and is used to
accurately measure short time spans (up to 1 hour). It is controlled with the right
button (5), in a similar fashion as the mission time clock: Press the right button to
start the timer, press it again to stop the timer and press it once again to reset the
timer.

The clock spring is wound manually by rotating the left button crown counter-
clockwise to its mechanical stop. The spring contains enough energy for two days of
operation.

5.4.10. BK-53PLU (VK-53RSh) gyro correction cutout switch

The VK-53RSh gyro correction cutout switch is designed to automatically disable
lateral gyro correction for the attitude indicator and gyro compass set gyroscopes to
reduce accumulated error during prolonged unilateral acceleration (increasing speed,
braking, and banked turns). Correction cutout occurs whenever angular velocity is
greater than 0.3°/sec. Correction cutout does not occur from abrupt and unsustained
changes in flight conditions.

The gyro correction cutout switch is turned on via the "BK-53" (VK-53) switch on the
left triangular panel.

Fig. 5.54. "BK-53" (VK-53) gyro correction cutout switch, left triangular panel
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VK-53RSh specifications:

Power voltage: 36 VAC £5% 3-phase power; 400 Hz;
27 VDC +10%.

Correction cutout angular velocity 0.3°/sec.

Duration of correction cutout 3 - 15 sec.

Time to readiness: no more than 1 min

Mass: 2.7 kg

5.4.11. G-load indicator

The accelerometer (or "G-meter") indicates the current maneuver loading on the
helicopter; it is measured in regards to normal gravity (1G). The red needles
indicate the highest and lowest G attained during a sortie. A button in the lower right

\\\‘l'//,

&

%
~
—

of the scale is used to reset the lowest and highest attained G

The scale starts at 1 G (the earth's normal gravity) and is demarcated from -1 to +3
G.

Reset needles button [[LShift + -]|.
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6. RADIO COMMUNIGATION AND NAVIGATION 5YSTEMS

Radio communication and navigation systems of the Mi-8MTV2 include:

e voice communication systems

e radio navigation systems

e transponder and warning systems
e special purpose radio systems

Radio communication and navigation systems provide:

communication between crew members

communication with ground stations

communication between aircraft

transmission of audio warnings to crew members and ground control
stations

e transmission of identification responses and emergency signals

e radio homing on navigation beacons

Electrical power to the radio systems is provided via:

e 28.5 VDC from three BY-6A (VU-6A) rectifiers, each rated at 6 kW
e 115 VAC 400 Hz single-phase TC/1-2 (TS/1-2) power transformer
e 36 VAC 400 Hz three-phase TC 330C04b (TS 330S04B) power transformer

Emergency power sources:

e two 12CAM-28 (12SAM-28) batteries and the CTI-3 STG-3 AC generator
e [10-500A (PO-500A) 115 VAC and NT-200L} (PTs-200Ts) 36 VAC 400 Hz
inverters

All radio equipment is housed in the tail cone, radio compartment, and cockpit.

6.1. Radio communication systems
Radio communication systems installed on the Mi-8MTV2 include:

e CIY-7 (SPU-7) intercommunications set (ICS)

e P-863 (R-863) VHF/UHF command radio set (AM/FM 2-way air-to-ground
and air-to-air communication)

Aapo-1A (YaDRO-1A) HF radio set

P-828 (R-828) LVHF radio set

M-5036 (P-503B) recording equipment (not implemented)

PU-65 (RI-65) audio warning system

commutation and volume leveling system

6.1.1.CIny-7 (SPU-7) intercommunications set (ICS)

The SPU-7 intercommunications set (ICS) is a signal distribution system designed to
provide internal crew communication, airwave transmission via the R-863, R-828,
YaDRO-1A radio sets, monitoring of ADF code ID signals, as well as transmission of
signals from the audio warning system and radar altimeter.
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SPU-7 components:

e amplifier

e distribution unit

e control boxes for pilot and copilot located to the left and right of the
circuit breaker consoles, respectively

e control box in the troop commander station in the cargo cabin, as well as
the "JTAPUHI BKJ1. - BbIKJ1." (MIC) switch

e three additional ICS tie-in points:

o crew chief station;
o winch operator station;
o tail gunner station;

e "JIAPUHI BKJ1.- BbIKJ1." (MIC) switch on the right triangular panel

e "CNy - PAOMO" (ICS RADIO PTT) buttons on the pilot and copilot cyclic
control stick

e "CIy-7" (SPU-7) circuit breaker on the right circuit breaker panel

o A W N

Fig. 6.1. SPU-7 control panel
1. "OBLLASA" (MASTER) and "MPOCJT" (MONITOR) 3. "CETb 1-2" (NET 1-2) - not utilized;

"PK 1" (ADF) — ARK-9 ADF set
"PK 2" (SAR) — ARK-UD VHF homing set

volume control knobs to set volume of internal 4. "UB" (ALL CALL) button for transmission of
and external comms.; emergency messages (when pressed, interphone
2. rotary selector to select source to monitor: signal is transmitted to all ICS stations at doubled

= "YKP" (UHF) — R-863 UHF/VHF radio set  volume level, audio warning messages are

= "CP" (HF) — YaDRO-1A radio set transmitted with maximum volume level);

= "KP" (VHF) — R-828 UHF radio set 5. "Cny-PAL" (ICS-RADIO) selects

= "OP" (SW) — not utilized communication via ICS or the selected radio

Features of the "CNny-PAf4" (ICS-RADIO) switch

When this switch is set to the CY (ICS) position and the unified ICS RADIO PTT
button on the pilot or copilot cyclic control stick is pressed to the first position (one click)
or second position (second click) intercom is used. When this switch is set to the PAAQ
(RADIO) position and the unified ICS RADIO PTT button on the pilot or copilot cyclic
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control stick is pressed to the first position (one click), then intercom is used. When
pressed to the second position (second click) - radio is used.

When in PAL (RADIO) position, broadcast transmissions are heard at a normal volume
level, while crew is heard with reduced volume. To adjust volume, pilot should use the
OBLASA (MASTER) and MPOCJT (MONITOR) knobs.

When the SPU-RAD switch is set to CIMY (ICS) position, intercom volume is controlled by
the OBLWASA (MASTER) knob and radio volume by the MPOCJ/T (MONITOR) knob.

When the SPU-RAD switch is set to PAL (RADIO) position, intercom volume is controlled by the
MPOCH (MONITOR) knob and radio volume by the OBLLAA (MASTER) knob.

6.1.2.P-863 (R-863) VHF/UHF command radio set

The R-863 radio set provides two-way voice communications in the VHF range of 100
to 149.975 MHz and UHF range of 220 to 399.975 MHz in AM or FM modes. Minimum
frequency separation between adjacent channels is 25 kHz. Frequency stabilization is
achieved by means of a digital synthesizer which provides instant selection of 20
fixed frequencies that are preset on the ground (R-863 channel selector panel) or
manual frequency control (R-863 frequency control unit). An emergency receiver
built into the radio set provides standby reception of one preset emergency
frequency (121.5 MHz or 243 MHz).

Fig. 6.2. Left overhead console: R-863 "KOMAH[. PC AM-YM" (AM-FM) switch (FM up
position, AM down position); R-863 "KAHAJ1" (CHANNEL) selector panel
with 20 available channels



Fig. 6.3. R-863 frequency selector unit

1. "3Y-HY" (PRESETS-MANUAL) switch selects
between preset channels and manual frequency

control;

2. "AN" (EMERG) — lamp is not engaged on the
Mi-8MT, -MTV2..5 because there is no emergency

receiver;

3. "AN" (EMERG RCVR) — switch is not engaged
on the Mi-8MT, -MTV2..5 because there is no

emergency receiver;

R-863 SPECIFICATIONS:

4, "PK" (RK) switch is not used on the Mi-8MT, -
MTV2..5

5. "MW" (SQUELCH) switch to activate the noise
suppression circuit;

6. "PI'" (VOLUME) control knob;

7. Frequency scale (now 355.575 MHz);

8. Wheels for setting frequency.

Frequency range:
VHF 100-149.975 MHz
UHF 220-399.975 MHz
Frequency separation 25 kHz
Number of discrete frequencies:
VHF 2000
UHF 7200
Power output:
VHF 10W
UHF 8w
Receiver sensitivity 3 pv
Emergency receiver frequency:
VHF 121.5 MHz
UHF 243 MHz
Freguency tuning time, no more than 1.5 sec
Time to readiness 5 min
Power voltage 28.5V




R-863 OPERATION:

Turn ON the "KOMAHZ. PC" (CMND RADIO) and "Cny" (ICS) circuit breakers on the
right circuit breaker panel. Set radio selector on the ICS control box to the "YKP"
(VHF1) position and the "Cry-PAANO" (ICS-RADIO) selector to the RADIO (down)
position. On the R-863 control panels:

SQUELCH (AS) switch to the OFF (down) position

AM-FM switch to the appropriate position for the desired channel
CHANNEL selector to the desired channel

volume control to maximum

In case of poor reception, turn off the squelch. To switch off the radio set, set the
"KOMAHZ. PC" (CMND RADIO) circuit breaker on the right circuit breaker panel to
OFF (down).

Notes. 1. The AN (EMERG RCVR) switch, enabling the emergency receiver and corresponding lamp

signalization when emergency signal is received, is not used, because there is ho emergency receiver
on this helicopter.

2. The PK (Radio compass) switch, enabling simultaneous listening of the ARK-9 signals, is not used,
because they are listened via the SPU-7 intercom.

CONFIGURING THE R-863 CHANNEL PRESET FREQUENCIES IN DCS:

Fig. 6.4. The R-863 channel preset frequencies
6.1.3.4P0O-1A (YaDRO-1A) HF radio set

The YaDRO-1A HF radio set is designed to provide simplex, fixed-tuned, air-to-
ground and air-to- air voice communications. The radio set offers tuning in flight to



DS

any communication frequency within a range of 2 to 17.999 MHz in 100 Hz
increments in AM or SSB (single sideband) modes. The radio set operates via a wire
antenna. The radio set is supplied with 27 VDC from the rectifier bus via the "CBA3H
PC" (COMM RADIO) circuit breaker on the right circuit breaker panel, and with 115
VAC from the 115 VAC primary bus via a fuse located in the main fuse box.

YADRO-1A COMPONENTS:

e transceiver and automatic tuning control unit
e wire antenna (steel cable strung along the upper left and right sides of the
tail boom to the outboard leading edges of the horizontal stabilizers)

Fig. 6.5. Wire antenna

e control panel located on the right auxiliary panel
"CBA3H PC" (COMM RADIO) circuit breaker on the right circuit breaker

panel
YADRO-1A SPECIFICATIONS:

Freguency range 2-17.999 MHz
Frequency separation 100 Hz
Effective range no less than 900 km
Time to readiness 2 min
Continuous operation time 6 hrs
Receiver sensitivity:

AM mode 5pv

SSB mode 3V
Transmitter output power:

below 12.000 MHz 100 W

in range 12.000 — 17.999 MHz 50 W
Frequency tuning time 5 sec
Power voltage 28.5V

YaDRO-1A control panel:
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Fig. 6.6. YaDRO-1A control panel
1. "MW" (SQUELCH) knob for incremental control 4. "ABAP" (EMERG) light to indicate the radio set

of the noise reduction circuit; is in emergency status;

2. "HACT" (TUNING) light to indicate that the 5."N’POMK" (VOLUME) control knob;

radio set is tuning; 6. Four knobs for frequency setting;

3. "KOHTPOJ1b" (TEST) button and light to 7. Three position selector: "BbIKJT" (OFF) - radio
activate and indicate progress of the radio set set is switched off, "OM" (SSB), "AM" (AM) -
self-test; selection of operating mode.

YADRO-1A OPERATION:

Turn ON the "CBA3H PC" (COMM RADIO) and "CIy" (ICS) circuit breakers on the
right circuit breaker panel. Set radio selector on the ICS control box to the "CP" (HF)
position and the "CMy-PAANQO" (ICS-RADIO) selector to the RADIO (down) position.
On the YaDRO-1A control panel:

e power up the radio set by setting the "BblKJ/1. — OM — AM" (OFF — SSB —
AM) selector to the position corresponding to the desired mode of
operation

e set the "TMW" (SQUELCH) knob to the OFF position to disable the noise
reduction circuit

e set volume control to maximum

o set the desired frequency using the frequency selection knobs. The
"HACT" (TUNING) light will illuminate. Tuning should be complete within 5
seconds and the light should go off.

A built-in test facility is provided to check the serviceability of the receive, transmit,
and tuning functions. The self-test is initiated by pressing the "KOHTP" (TEST)
button. If the radio set is operational, the "KOHTP" (TEST) light will be on and noise
heard in the headset when the radio is in receiving mode or a signal when it is in
transmission mode.
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To disable the radio set, set the "CBA3H PC" (COMM RADIO) circuit breaker on the
right circuit breaker panel to OFF (down).

6.1.4.P-828 (R-828) LVHF FM transceiver set

The R-828 LVHF FM transceiver set provides VHF homing in conjunction with the
"APK-Y1" (ARK-UD) VHF homing set and standby 2-way voice communications. The
radio provides instant tuning to one of ten frequencies preset on the ground. The
frequency range is 20 - 59.975 MHz in 25 kHz increments.

The radio set operates in one of two modes: VOICE (voice communication) and
HOMING (VHF homing using the ARK-UD system).

R-828 COMPONENTS:

e transceiver

e control panel located on the right auxiliary panel;

e "P-828 BKJ1 - BbIK/1" (R-828 RADIO) power switch and "P-828 KOMIAC-
CBA3b" (R-828 VOICE-HOMING) mode switch located on the right
auxiliary panel

e the NIPV-type antenna mounted at the bottom of the fuselage. The
antenna-feeder system includes a phase sensor, an antenna matching
device, and an automatic tuning control unit

Fig. 6.7. NIPV-type antenna of the R-828 radio set
R-828 SPECIFICATIONS:

Frequency range 20-59.975 MHz
Frequency separation 25 kHz

Time to readiness, no more than 3 min

Number of discrete frequencies 1600

Number of preset channels 10

Receiver sensitivity, at least 2 pv
Transmitter output power 10W

Effective range at altitude of 1000 m 120 km
Frequency tuning time, no more than 5 sec

Power voltage 28,5V
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Fig. 6.8. R-828 radio set control panel

1. "rPOMK" (VOLUME) control knob; 3. "KAHAN" (CHANNEL) selector to set one of 10
2. "ACY" (AGC, automatic gain control) button to  preset frequencies;

enable automatic gain control to adapt the output 4. "HACTP" (TUNING) light;

of the transmitter to the antenna; 5. "MW" (SQUELCH) switch.

Fig. 6.9. R-828 power and mode switches

1. "P-828 BKJ1 — BbIKJT" (R-828 RADIO) power 2. "P-828 CBSA3b — KOMIMAC" (R-828 VOICE-

switch;

HOMING) mode switch.



R-828 OPERATION:

Turn ON the "CIY" (ICS) circuit breaker on the right circuit breaker panel. Set radio
selector on the ICS control box to the "KP" (KR) position and the "CMy-PAANO" (ICS-
RADIO) selector to the RADIO (down) position.

On the right auxiliary panel:

e turn on (set forward) the "P-828 BKJ1 — BbIKJ1" (R-828 RADIO) switch
o set the "P-828 CBA3b-KOMITAC" (R-828 VOICE-HOMING) switch to
"CBA3b" (VOICE) (set back)

On the R-828 radio set control panel:

"MW" (SQUELCH) switch OFF

"TPOMK" (VOLUME) control to maximum

"KAHAJT" (CHANNEL) selector to the desired channel. "HACTP" (TUNING)
light should turn on for 1-5 sec.

To disable the radio set, set the "P-828 BKJ1 — BbIKJT" (R-828 RADIO) switch to the
"BbIKJT" (OFF) position (back).

To use the R-828 radio in conjunction with the ARK-UD homing set to home on to a
ground station, first establish voice contact with the station and request a tone
modulated signal from the ground station operator for the desired frequency. Once
the tone signal is confirmed in the headset, set the P-828 CBA3b-KOMITAC" (R-828
VOICE-HOMING) mode switch to "KOMINAC" (HOMING). Observe the needle on the
UGR-4UK directional gyro for signal bearing.

CONFIGURING THE R-828 CHANNEL PRESET FREQUENCIES IN DCS:;

AH K IO T -
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Fig. 6.10. The R-828 channel preset frequencies
6.1.5.PN-65 (RI-65) audio warning system

The RI-65 audio warning system is designed to alert the crew of in-flight emergency
situations over the intercom system. The audio warning system consists of a control
unit which receives input from the onboard sensors and plays back the appropriate
advisories and a control panel which allows for testing, repeating an advisory, and
shutting off an advisory message. The audio warning unit is installed in the radio
compartment on the left side. The control panel is located in the upper center area
of the left side console.

The audio warning unit automatically broadcasts the recorded advisory message over
the intercom when an activation signal is received from the onboard sensors. The fire
warning messages (channels 1 through 4) are also automatically broadcast over the
VHF (R-863) radio. If multiple alerts occur simultaneously, audio warnings are
broadcast in order of priority.

The following advisories are recorded:

Aircraft (tail #)... fire in left engine compartment
Aircraft (tail #)... fire in right engine compartment
Aircraft (tail #)... fire in transmission compartment
Aircraft (tail #)... fire in heater compartment
Dangerous vibration, left engine

Dangerous vibration, right engine

Main hydraulic system failure

Low fuel emergency

Service cell fuel pump failure, check remaining fuel
Saddle tank fuel pump failure

Ice formation warning

Generator 1 failure

Generator 2 failure

Audio warning system operational

RI-65 components:

e message broadcasting equipment

e switch and warning annunciator "BKJ/1FO4/ PN-65" (TURN ON RI-65) on
the left triangular panel, Fig. 6.11

e control panel, Fig. 6.12



B
K
n
$
8
b
X

Fig. 6.11. Switch and warning annunciator "BKJIFO4UU PU-65" (TURN ON RI-65)
on the left triangular panel

Fig. 6.12. Control panel of audio warning system RI-65

1. Button OTKJ1. (OFF) for turn off listening 3. Button NMPOBEPKA (TEST) is designed to
information and switching R-863 from the test equipment operability

transmit mode to the receive mode 4, Swith YCUJT (GAIN) is not engaged

2. Button NMOBTOP (REPEAT) for replay the

current voice message

The warning annunciator is removed when the system is turned on with the "PU-65"
(AUDIO WARN) switch.

The audio warning system receives 27 VDC from the battery bus. The system is
engaged using the "PU-65" (AUDIO WARN) switch located on the left triangular
panel.

6.2. Radio navigation systems
Radio communication systems installed on the Mi-8MTV2 include:

e APK-9 (ARK-9) automatic direction finding (ADF) set
e APK-Y[] (ARK-UD) VHF homing set
e [NCC-15 (DISS-15) Doppler navigation set
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PB-5 (RV-5) radar altimeter set

6.2.1. APK-9 (ARK-9) automatic direction finding (ADF) set

The ARK-9 ADF set is designed to use non-directional radio beacons (NDB),
broadcasting radio stations or compass locators for in-flight navigation. Frequency
range of the set is 150 to 1300 kHz. The relative bearing is displayed by needle No. 1
(narrow) on the UGR-4UK directional gyro on the pilot and copilot instrument panels.

The LF-ADF is used for the following situations:

Flying to or from a radio station or NDB with visual display of the relative
bearing.

Station identification by monitoring the audio call signs.

Determination and continuous display of the relative bearings to a radio
beacon or broadcasting radio station.

Performing non-precision instrument landing approaches or navigating to
the inner and outer ILS marker beacons.

The ADF can be used as a reserve voice communication receiver. Three operating
modes are provided: "AHT." (ANT, antenna), "KOMI1." (COMP, compass), "PAMK."

(LOOP).

ARK-9 components:

receiver unit;
power supply;
antenna assembly in a common housing along the bottom of the fuselage;

Fig. 6.13. Loop antenna and nondirectional antenna

remote tuner switching unit;

control panel on the right overhead console;

"APK CB — APK YKB" (ADF-MW — ADF USW) switch on the left instrument
panel under the UGR-4UK directional gyro to select between ARK-9 and
ARK-UD to drive the bearing needle;

"KOMMAC CB" (COMPASS MW) circuit breaker on the right circuit breaker
panel.
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Heading/bearing information is displayed on the UGR-4UK directional gyros on the

left and right instrument panels.

1 2
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Fig. 6.14. ARK-9 control panel

1. "TN®-TAr" (VOICE - CW) switch
2. Signal power indicator
3. "APK BbIKJ1., KOMTr1., AHT., PAM." (OFF -
COMP - ANT - LOOP) mode selector:
= "BbIKJ1." (OFF): powers down the ADF
set;
= "KOMI." (COMP, compass): powers up
and prepares the set for operation in
ADF mode, audio monitoring of the
selected frequency and automatic
direction finding are functional. Primary
operating mode;
= "AHT." (ANT, antenna): allows audio
monitoring of the selected frequency for
tuning or for listening to call letters of
signal tones, no direction finding occurs
in this mode;
=  "PAM." (LOOP): allows audio monitoring
of the loop antenna output for direction
finding by ear, based on signal fade in
and out if the COMPASS mode fails

4. "J1 pamka MN" (LOOP) spring-load switch.
Initiates manual rotation of the search coil

5. "T’POMK." (GAIN) volume control knob

6."b - 1" (B - D CHANNEL) switch to select main
"4" (D), right) or reserve ("b" (B), left) channel
frequency

7-9 FREQUENCY SETTING DIALS:

The 100 kHz (7) and 10 kHz (8) discrete
frequency dials (switch and drum) set the main
(right dial) and reserve (left dial) frequency in the
range of 150 kHz - 1290 kHz in 10 kHz steps. The
"HACTP." (TUNE) knobs (9) adjust the set
frequency from -10 kHz to +20 kHz;

"YIMPABJ1." (CONTROL) button. Not utilized
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Set to "TJZI®" (VOICE) to monitor a broadcasting station or demodulate a carrier
signal to identify locator beacon call letters. Set to "T/IM (CW) to home on a
continuous wave signal. SPU-7 source selector must be set to "PK 1" (ADF) for signal
to be heard in headset;

ARK-9 SPECIFICATIONS:

Frequency range 150-1300 kHz
Frequency tuning precision +10 kHz
Frequency separation 10 kHz

Effective homing range to NMAP-10 (PAR-10) type NDB at an no less than 160 km
altitude of 1000 m

Channel switching time 2-4 sec

Signal bearing error no more than 2°
Time to readiness 1-2 min
Receiver sensitivity in ANT mode 5-8 pv

ARK-9 OPERATION:

1. Turn on the ARK-9 LF-ADF set (27V, 115V 400Hz) and the ICS with the "KOMIAC
CB" (COMPASS MW) and "Cny" (SPU) circuit breakers on the right circuit breaker
panel.

2. Set the source selector on the ICS control box to the "PK 1" (ADF1)

FPOMK

position and the "CNy-PAAMO" (ICS-RADIO) selector to the
"PAA" (RADIO, down) position.

3. Set the selector knob for the UGR-4UK needle No.1 to the "APK-CB" (ADF-MW)

position
system.

4. On the ARK-9 control panel (Fig. 6.14):
o mode selector to "AHT" (ANT) (3);

for visual bearing needle control by the ARK-9 LF-ADF
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o "TNo -TNr" (VOICE - CW) switch to "T/II™ (CW). A signal should be
heard in the headset and disappear when the switch is set to "T/10"
(VOICE) (1);

o "I'POMK." (GAIN) volume control to maximum (5);

o "B-["(B-D CHANNEL) switch to "Bb" (B, reserve channel) (6);

o dial the frequency of the desired beacon using the left frequency
setting dial and confirm the beacon call letters (Morse ID) (7-9)

o mode selector to "KOMI." (COMP) (3). The No.1 bearing indicator on
the UGR-4UK directional gyro should display the bearing to the selected
beacon transmitter

o press the "J1-PAMKA-M" (LOOP) switch (4) to turn the No.1 arrow on
the directional gyro 150° - 170° off the beacon bearing. Upon releasing
the switch, confirm the No.1 arrow returns to the correct beacon
bearing.

5. Set the "b - A" (B - D CHANNEL) switch (Fig. 6.14, 6) to "A1" (D, main channel)
and tune the main channel following the same process as the reserve channel.

In case radio interference hampers operation of the ADF, use the "/1-PAMKA-I" (Fig.
6.14, 4) (LOOP) mode to determine bearing to the transmitter based on fading signal

volume (Fig. 6.14, 2).
6.2.2. APK-Y[1 (ARK-UD) VHF homing set

The ARK-UD VHF homing set is designed primarily for search and rescue of downed
aircraft and aircrews. The system will home on radio stations (beacons), such as P-
855YM (R-855UM) portable emergency radio, emitting CW or pulse signals over one
of six VHF or one UHF preset frequencies. The secondary purpose of the system is to
direct aircraft to airfields using VHF ground stations and assist in joining aircraft in
flight.

The ARK-UD provides:

e homing on VHF and UHF beacons for search and rescue helicopters

e Indication of the moment a homing beacon is flown over by a reversal of
the bearing indicator on the directional gyro.

e audio identification of a homing beacon by the pilot

ARK-UD COMPONENTS:
e loop antenna installed on the bottom of the center fuselage
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Fig. 6.15. ARK-UD loop antenna housing

antenna amplifier

control panel located on the right overhead console
direction-finding receiver

ALLC-Y[, (AShS-UD) blade antenna on the tail boom

Fig. 6.16. AShS-UD blade antenna

e "BJIOKMPOBKA APK-Y" (VHF-ADF INTERLOCK) switch on the right
triangular panel used to prevent interference with the R-863 radio

e "PAIMOKOMIAC YKB" (ARK-UD) circuit breaker on the right circuit
breaker console

e "APK CB - APK YKB" (ARK-MW - ARK-USW) switch on the left instrument
panel to select between ARK-9 and ARK-UD bearing source for the
directional gyro indicator.

Operation in VHF and UHF bands is less accurate than MW due to:

1. VHF and UHF wavelengths affected by fuselage elements of equal size causing
directional error in the bearings displayed by the directional gyro. In this case the
ARK-UD provides only a general direction to the beacon.

2. VHF wavelengths being reflected by fuselage elements causing the bearing
indicator to oscillate as the helicopter approaches the homing beacon.

ARK-UD SPECIFICATIONS.

124
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VHF frequency range

114.166-124.1 MHz

VHF preset frequencies

114.166 Mlu; 121.5 MHz
114.333 Ml'y; 123.1 MHz
114.583 Ml'y; 124.1 MHz

UHF frequency range 243-248 MHz
UHF preset frequency 243 MHz
Effective range to R-855UM type beacon at altitudes:

3000 m 55 km

1000 m 35 km

500 m 25 km

300 m 15 km

Bearing error

no more than +3

Beacon location error at altitude of 1000 m

no more than £200 m

YYBCTB

7 6

1l
2
KAHANbI
o
3

5 4

Fig. 6.17. ARK-UD control panel

1. "BbIKN., Y., WM, K, PAK." (OFF - NARROW
BAND - WIDE BAND - PULSE - RPK) MODE
selector:
=  "BbIKJ1." (OFF): ARK-UD system is
switched off
= "Y[1" (NARROW BAND): CW narrow band
reception, illuminates corresponding
lamp
= "LUN" (WIDE BAND): CW wide band
reception, illuminates corresponding
lamp

3. "KAHAJIbI" (CHANNEL) selector: sets preset
VHF frequency

4. "J1 -AHT.- T." (ANTENNA L/R) buttons: pressed
to manualy rotate loop antenna left or right

5. "KOHTP." (TEST) button: self-test mode
operation

6. Volume control knob

7. "YKB-AOUB" (FQ BAND) switch: sets VHF (up)
or UHF (down) operating band. When set to VHF,
use channel selector to tune receiver to the
desired frequency channel. When set to UHF,
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= "W" (PULSE): the homing channel receiver tunes to 243.000 MHz
transduces 40 ps pulse signals sent at
300 Hz while the audio output channel
operates over the wideband component
of the receiver. Operation in PULSE
mode illuminates the corresponding
= "PMK" (RPK): not utilized
2. "4YBCTB. B-M" (SENSITIVITY HIGH - LOW)
switch: sets antenna sensitivity for the homing
channel

The ARK-UD operates on the following preset frequencies:

Band Frequency, MHz Channel #
VHF 114.166 1
VHF 114.333 2
VHF 114.583 3
VHF 121.5 4
VHF 123.1 5
VHF 124.1 6
UHF 243.0 any

In TEST mode, the bearing needle of the UGR-4UK directional gyro points to
180°+£10° and the currently set operating mode lamp illuminates.

Heading/bearing information is displayed on the UGR-4UK directional gyros on the
left (only) instrument panels.

ARK-UD OPERATION:

1. Turn on the ARK-UD ADF set (27V, 115V 400Hz) and the ICS with the
"PAAVNOKOMINAC YKB" (ARK-UD) and "Cry" (SPU) circuit breakers on the right
circuit breaker panel. Set the source selector on the ICS control box to the "PK 2"
(SAR) position (only required for audio signal monitoring; not required for radio
compass operation) and the "CNy-PAAMO" (ICS-RADIO) selector to the RADIO

(down) position
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2. Set the selector knob for the UGR-4UK needle No.1 to the "APK-YKB" (ADF-USW)

position f or bearing needle control by the ARK-UD system.

3. On the ARK-UD control panel (Fig. 6.17):

e MODE selector (1) set to "YMN" (NARROW BAND). When the "LWLIM" (WIDE
BAND) lamp illuminates as the helicopter nears the beacon, switch to LU
(WIDE BAND) mode

e FQ BAND switch (7) and CHANNEL selector (3) set to correspond to
required band and channel for reception of desired signal. If operating in
UHF mode, channel setting is irrelevant.

4. Ready.

In PUSLE mode, a tone signal with a reduced frequency is heard in the headset (not
currently implemented in DCS).

The ARK-UD set can be utilized in conjunction with the R-828 radio set allowing for
homing on frequencies outside the normal ARK-UD presets. Selection of R-828
antenna is made by setting the "P-828 CBA3b — KOMIMAC" (R-828 VOICE-HOMING)
mode switch on the right auxiliary panel to "KOMMAC" (COMASS)

For more information, see the R-828 section of the manual.

[ ———————— ——————— — —————— — T — T ————— — ————— — — —

1
Utilizing the ARK-UD set in DCS requires that a transmitter Is created and added to |
the world by placement on the map or attached to an airborne or ground unit. The |
transmitter must be configured to transmit over the correct frequency and |
modulation setting compatible with the ARK-UD set. See the DCS User Manual for'
more information on unit placement and configuration in DCS World. !
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6.2.3. ANCC-15 (DISS-15) doppler navigation set

The DISS-15 Doppler system, operating in conjunction with the AGB-3K gyro-horizon
and the GMK-1A gyro-compass system, is designed for continuous automatic
measurement and display of the ground speed components in the low speed (hover)
mode; ground speed and drift angle in the navigation mode; computation and
indication of the helicopter positional coordinates; and for delivery of these data to
other onboard systems.

The Doppler system, in conjunction with other onboard instruments (i.e., autopilot,
radar altimeter, etc.) assists the pilot in solving the following navigational and flight
problems:

navigation to waypoint coordinates;

precision approaches;

hovering and landing when current wind information is not available;
hovering and controlling helicopter movement in poor visibility or IMC.

DISS-15 COMPONENTS:

e low frequency unit (inside of tailboom);
e coordinate computer (inside of tailboom);
e high frequency unit (underside of the tail boom)
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e ground speed and drift angle indicator on the copilot (right) instrument

panel ’
o digital display unit located on the copilot instrument panel

e "OUNCC OTKA3AJT" (DISS FAILURE) light on the copilot instrument panel
(iluminates when the system is in MEMORY mode or in case of failure)
o ()= ialis

0E YKAOHEHME KM

000=

nyTh KM

1000+ = =



DISS switch

The Doppler transceiver/antenna unit is located at the bottom of the tail boom. It
generates, transmits, and receives microwave energy. It sends the energy it receives
to the low frequency signal converter unit for conversion into DC signals that are
proportional to the lateral, longitudinal, and vertical components of ground speed.
The unit is equipped with a fan for air cooling.

Ground speed data is supplied to the following indicators:

e |ow speed (hover) indicator;
e ground speed and drift angle indicator;
o digital display unit.

When flying over water with a sea state of greater than 1 - 2, the Doppler system
switches to MEMORY mode. Previously measured readings are displayed on the
indicators. The system also switches to MEMORY mode at roll angles of greater than
30° and pitch angles of greater than 7°.

DISS-15 SPECIFICATIONS:

Emission type continuous
Emission frequency 13325 + 20 - 30 MHz
Emission power output no less than 2 W
Altitude limits 10-3000 m
Altitude limits in hover mode:

over land surface 2-1000 m

over water surface (sea state greater than 1) 2-500 m
Measured ground speed range 0-400 km/h
Measured drift angle range +45°
Measurement error:

ground speed 0.5% £ 1, 5 km/h
drift angle 25 minutes
coordinates 1% + 1 km/h
Longitudinal and lateral components calculation error + 1.5 km/h
Vertical component calculation error + 0.4 m/s

DISS-15 DOPPLER SYSTEM CONTROLS AND INDICATORS:

DorprLER cONTROL PANEL: used to select the operating mode of the system and to
introduce three test functions. Additionally, the following failures are continually
monitored and reported by the system:

e the ground speed and drift angle indicator "M" (P) warning light
illuminates whenever the radio signal ground return is too weak or absent
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e the Doppler control panel "M" (M) warning light illuminates in case of
Doppler system magnetron failure

o the Doppler control panel "B" (V) warning light illuminates in case of
Doppler computer failure

The "ANCC OTKA3AJT" (DISS FAILURE) annunciator on the copilot instrument panel
illuminates whenever either the "M" (M) or "B" (V) light illuminates on the Doppler
control panel.

HA3AA -17 BIMNPABO-17

BBEPX - 3
BMNEPEA - 17 CKOPOCTb-|36 1|

BBEOK-0 CHOC-0 V.,

BBEPX-45 MAMATDb
PABOTA 2)
— b 3_/

3) (4
Fig. 6.18. Doppler control panel
1. MODE selector: positions 1-4 perform test 3. "B" (V) light: illuminates if the Doppler

functions and do not initiate radio emissions. computer fails;

Position 5, "PABOTA" (OPERATE) is the normal 4, "KOHTPOJIb" (TEST) light: indicates the
functional mode and initiates radio emissions and  system is in test mode;

measurement of ground speed and drift angle 5. "M" (M) light: illuminates in the event of
components; magnetron failure.

2. "PABOTA" (OPERATE) light: indicates the

system is operating normally;

STATIONARY FLIGHT INDICATOR: continuously displays the vertical, lateral, and
longitudinal components of helicopter ground speed during hover and low speed
flight.
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Fig. 6.19. Stationary flight indicator
1. Vertical pointer: displays vertical speed within 3. "BbIK." (OFF) light: illuminates whenever:

a range of £10 m/s on a scale graduated to 1 forward speed passes 50 km/h (stationary flight
m/s; indicator disengages, ground speed and drift
2. Lateral and longitudinal indexes: display the angle indicator engages);

lateral speed within a range of 25 km/h, forward  the Doppler system is in MEMORY mode;
speed up to 50 km/h and rearward speed up to
25 km/h. Scales graduated to 5 km/h;

GROUND SPEED AND DRIFT ANGLE INDICATOR: displays the ground speed and drift angles
when the helicopter is traveling at speeds in excess of 50 KPH.

1 2 3

Fig. 6.20. Ground speed and drift indicator



1. Ground speed window: displays ground speed
in kilometers per hour (KPH) within a range of 50
- 400 KPH. At speed below 50 KPH, the window is
blanked out;

2. Drift indicator needle: indicates the drift angle,
to the right or left, in degrees within a range of
+45° on a scale graduated to 2°;

3."M" (P) light: illuminates when the Doppler
system is operating in MEMORY mode;

4, "P-K" (TEST - OPERATE) knob: selects either
test or normal indicator operation mode. In TEST
mode, the indicator shows 306 +3.5 KPH and
15+ 1° of drift;

5. "C-M" (LAND - SEA) knob: used to select the
characteristics of the surface the helicopter is
traveling over;

DrGrTAL DispLAy Unir: displays the distance the helicopter has flown from the starting
point and the lateral distance to the left or right of the course that the pilot enters on
the "YIOJ1 KAPTbI" (COURSE ANGLE) counter. The readout information is provided

by the Doppler computer.

BOKOBOE YKNOHEHUE KM

®IN) () U) (N WIN)

Fig. 6.21. Digital display unit

1. "BOKOBOE YKJIOHEHWVE KM" (LATERAL
DEVIATION) counter: drum-type counter with
four wheels, right window displays direction of
deviation from course ("B/IEBO" (LEFT) or
"BMPABO" (RIGHT)); numerical counter displays
the amount of lateral deviation in kilometers in
200 m steps;

2. "BN" (LEFT), "BMP" (RIGHT) buttons: used to
reset the LATERAL DEVIATION counter;

3. "MYTb KM" (DISTANCE) counter: drum-type
counter with four wheels, dislpays the distance
the helicopter has flown from the starting point.
The left window displays the relative direction,
"BMNEPEL" (FORWARD) or "HA3AL" AFT of the
starting point; numerical counters dislpay the
distance traveled in kilometers in 200 m steps;

DISS-15 OPERATION:

4. "H" (AFT), "B" (FWD) buttons: used to reset
the DISTANCE counter;

5. "YIroJ1 KAPTbI" (COURSE ANGLE) counter:
drum-type counter with four wheels, displays the
desired course in degrees (first three digits) and
minutes (last two digits) in 6 minute steps;

6. "-" and "+" buttons: used to set the counters
to the desired course; counter does not rollover
between 0 and 360 degrees;

7. "BKJTKOYEHO" (ON) light: indicates operation
of the unit;

8. "BKJT" (ON) and "OTK" (OFF) buttons:
engage/disengage digital readout.
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1. Close the DOPPLER (AWCC) circuit breaker

After powering the circuits 27V and 115V 400Hz is necessary functionally check the
ANCC-15 Doppler system proceeding as follows:

2. Set the selector switch on the Doppler monitor panel (behind of the co-pilot) to

MEMORY (MAMATD) .
3. Set the LAND-SEA ("C-M") and OPERATION-MONITORING ("K—P") selector
- 40 40 -

4. Set the DOPP (OAWUCC) switch

the DOPPLER LIGHT (MOACBET AWNCC) switch to ON (BKJ1) N

The TEST (KOHTP), "M" and "B" annunciators on the monitor panel and the "I'I"
annunciator on the ground speed and drift angle indicator, and the DOPP FAIL
(ANCC OTKA3AJ) annunciator on the RH instrument panel should come on.

5. Test the Doppler system for solving the test problems by successively setting the
selector switch on the Doppler monitor panel to 1, 2 and 3. The readings of the
hovering and low speed indicator should not differ by more than +£2.5 km/h and
+0.5 m/s respectively, from the values indicated on the monitor panel, and the
readings of the ground speed and drift angle indicator should be 136 £3.5 km/h and
0 £ 1°, respectively.

6. Test the Doppler system in the SEA (MOPE) mode by setting the "C-M" (land-sea)
selector switch on the ground speed and drift angle indicator to "M"



w1 with the monitor panel selector switch set to SPEED — 136
(CKOPOCTb - 136), DRIFT — 0 (CHOC - 0). The ground speed should rise by 3
km/h. Leave the "C-M" selector switch either in "C" or "M" position depending on the
type of an anticipated flight — overterrain or over sea.

7. Test the coordinate indicator, for which purpose set the TRACK-KM (MYTb KM),
XTK DISTANCE-KM (BOKOBOE YKJ/IOHEHME-KM), GRIVATION (YIrOJ1 KAPTbI) digital
readouts to zero by operating the "H" (backward), "B" (forward), "B1" (to left),
"BIMP" (to right), "-" and "+" keys. With the Doppler monitor panel selector switch
set to SPEED-136 (CKOPOCTb - 136), DRIFT — 0 (CHOC - 0), a ground speed
reading of 136 = 3.5 km/h and a drift angle reading of 0 £ 1°, depress the ON (BKJT)
key on the coordinate indicator. With the Doppler system operating properly, the
FORWARD (BMEPE]) digital readout of the coordinate indicator should display
11.3 km in 5 min and XTK DISTANCE-KM - 0.

8. Check the computer for correct processing of the test problem introduced from the
ground speed and drift angle indicator by setting the "K—P" selector switch to "K"

- T . The ground speed reading should be 306 £3.5 km/h, and the
drlft angle readlng should be to left 15+1°.

Check the doppler system for selection of the MEMORY mode by setting the monitor
panel selector switch to MEMORY (IMAMATDB), and the ground speed reading should
change by not more than £9 km/h and the drift angle reading by not more than £3°.
The "M" annunciator on the ground speed and drift angle indicator should come on
simultaneously.

9. After completion of the above checks set the "K-P" selector switch to "P" and the
nn:um.-& U_.s-o-li ‘
P )

BBEPX~4,5 0‘

» oy ]
@ "0

.
.

monitor panel selector switch to OPERAT (PABOTA)

10. For using Digital display unit it necessary to set YIOJ1 KAPTbl (ROUTE (magnetic)
angle direction) as magnetic heading at map is required. Then the push "BK/1" (ON)
button for engage digital readout in begin route.



6.2.4.PB-5 (RV-5) radar altimeter set

The radar altimeter set continuously indicates absolute altitude. The system is a
"look down" device which accurately measures the distance between the aircraft and
the highest terrain from 0 to 750 meters. The system accuracy is £2 m at altitudes
up to 20 m and £0.1 x N (where N equals altitude) at altitudes above 20 m.

RV-5 components:
The RV-5 radar altimeter set includes the following components:

e transceiver

e altimeter indicator on the pilot's (left) instrument panel

e receiving and transmitting antennas installed on the bottom of the tail
boom

e "PAOMOBbBICOTOMEP" (RV-5) circuit breaker on the right circuit breaker
console

e "PAANOBbBICOTOMEP BKJ1. - OTKJ1." (RADAR ALTIMETER) power switch on
the left instrument panel

1

P

; 2

il

"

0

8

bl 3)

¢ 4

6 5] 4
Fig. 6.22. Radar altimeter indicator

1. Altimeter pointer 4. low altitude pointer shows low altitude setting
2. Altimeter fail flag 5. "TECT" (TEST) button to test the altimeter
3. SET ALTITUDE knob used to adjust ground- 6. "PAOMOBBLICOTOMEP BKJ1. - OTKJ1." (RADAR
proximity warning setting. The SET ALTITUDE ALTIMETER) power switch.

knob incorporates a yellow LOW ALT caution light
which illuminates when the helicopter descends
below preset altitude

The radar altimeter does not require additional adjustment or tuning for in-flight use
(except setting of ground proximity warning altitude).

Reliance on the radar altimeter is not recommended whenever:

e flying in mountainous terrain where absolute altitude variations may
exceed the altimeter's limitations
e roll or pitch angle exceeds 40°



At roll angles greater than 20° the reading accuracy diminishes due to slant range
effects.

If helicopter altitude exceeds the altimeter's limitations or in case of failure, the red
fail flag appears along the scale on the right side of the indicator.

The LOW ALT caution light illuminates and an audio warning tone is heard when the
helicopter descends to the set ground proximity warning altitude.

The radar altimeter may indicate an erroneous reading if large sized cargo is
transported on external sling.

Switching off power to the radar altimeter will raise the power/failure warning flag on
the indicator and may leave the pointer indicating along the altitude scale.

The radar altimeter is powered with 27 VDC and 115 VAC 400 Hz.
RV-5 SPECIFICATIONS:

Frequency range 4200-4400 MHz
Altitude range 0-750 m
Modulation type frequency
Audio warning duration 3-9 sec
Accuracy:
altitude: 0-20 m +2m
altitude:20-750 m £ 0.1 x N (N = altitude)
RV-5 OPERATION:
1. Turn on the "PAAVNOBBICOTOMEP" (RV-5) circuit breaker on the right CB

\
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panel

2. Set the "PAANOBBIC. BKJ1.— BbIK." (RADAR ALTIMETER) switch on the left

instrument panel to the ON (UP) position MRSl

3. When turned on, the radar altimeter performs a self-test indicated by the
pointer turning to the blanked area at the top of the scale and returning to the
double-graduated area at the start of the scale within 1-2 min. When complete, the
test should result in the warning flag disappearing.

4. If the ground proximity warning altitude is set to at least 5 meters, descent
past the warning altitude setting will trigger a 3 - 9 second audio warning tone and
illuminate the LOW ALT caution light.



aca DIGITAL COMBAT SIMULATOR Mi-BMTV2

5. Press the "TECT" (TEST) button to test the indicator. Pressing the "TECT"
(TEST) button should turn the arrow around the scale to the banked out area at the
top.

6. Release the "TECT" (TEST) button to allow the arrow to return to its starting
position.

6.2.5. Special purpose radio systems (UV-26 EW countermeasures system)

The UV-26 EW countermeasures system (Flare Dispenser) are used as decoys
against heat-seeking missiles like the Igla (SA-16), FIM-92 Stinger, AIM-9
Sidewinder, R-60 (AA-8 Aphid), and R-73 (AA-11 Archer), etc.

Components

The UV-26 countermeasures system includes:

Fig. 6.23. The YB-26 elements

e (1) button for release flare on the Left Instrument Panel;

e (2) UV-26 control panel, at Right Auxiliary Panel;

e (3) four mounts (2x2) with Flares (at Left and Right side of fuselage). A
total of 4 mounts — 128 PPI-26 flare cartridges.

138
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YB-26 (UV-26) control panel

The UV-26 countermeasures control panel is located to the right of the overhead
panel and it is used to configure the release of infrared (IR) flare countermeasures.

Ui~ I WIN

Fig. 6.24. UV-26 control panel:

1. Program display. The digital read-out indicates the currently selected flare dispensing
parameters. When the "HAJIMM-MTPOIP" (REMAIN-PROGRAM) switch is in the "HAJINY" (REMAIN)
position, the display shows the remaining quantity of flares (the Mi-8 can carry a maximum of 128).
When in the "MPOIrP" (PROGRAM) position, the first number indicates the "CEPUSA" (SEQUENCES)
setting, the second number indicates "3AJINM" (SALVO) setting, and the third number shows the
setting for "MHTEPBAJT" (INTERVAL).

2. Dispenser side lamp — Indication that flares will be dispensed from the left dispenser.

3. "BOPT" (LFT-RGT, left/right) release select switch. This is a three position switch that can be set
to the center position for release of flares from both sides; to the left for release of flares from the left
side or to the right for release of flares just from the right side. Depending on the selection, the
appropriate lamp(s) will be visible in the display field above. [[RAIt +] ]|

4. "CEPMUSA" (SEQUENCUES) button [RShift + Insert]. Pressing this button cycles through the
number of flare sequences options. The number of sequences is equal to the number of times the
program will be run (except for 5 when the number of sequences is 12 and for 7 when the number of
sequences is 15). When the value is set to 0, flares will be dispensed continuously.

5. "3AJIN" (SALVO) button [[RCtrl + Insert]]. Press this button to cycle between the number of flares
to be released in a single program sequence. Values range 1 through

6. "CTOM" (STOP) button [Delete]]. Stops the currently running program.
7. Dispenser side lamp — Indication that flares will be dispensed from the right dispenser.

8. "HAJINYUE — MPOIP" (REMAIN - PROGRAM) switch [RCTRL+ ] ]| When set to "HAJIMYUE"
(REMAIN), the display indicates the number of flares remaining; when set to "MPOIP" (PROGRAM), it
shows the current flare program numeric code.

9. "MHTEPBAN" (INTERVAL) button [[RAIt + Insert]|. Pressing this button cycles between the time-
delay between flare release settings. The delay is in seconds and is equal to the displayed number
except for the cases of 7, 9 and 0, for which the intervals are 0.25, 0.5 and 0.125 seconds
respectively.
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10. "CBPOC MPOrIP" (RESET) button |[RCtrl + Delete]l This button resets the programmed
parameters to the default, "110".

11. "MYCK" (DISPENSE) button [Insert] Pressing this button executes the configured flare
dispersion program.

Example programs:

110: 1 sequence, dispense 1 flare, delay of 0.125s. Pressing "MYCK" releases a
single flare from the selected side container (depending on the position of the
"BOPT" (SIDE) switch). This is the default program.

622: 6 sequences, 2 flares in a sequence, 2 second interval. Flares will be dispensed
in pairs, one from each side or from one side only, again depending on the "BOPT"
(SIDE) switch position.

529: 12 sequences, 2 flares in a sequence, interval of 0.5 s between releases.
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7. SYSTEMS OF HELIGOPTER

7.1. Electrical Power Supply System

The helicopter power supply systems include primary and secondary power
sources as well as gound power sources, Fig. 7.1.

7.1.1. Primary Power Sources

The primary power source is AC electrical power system. This system includes
two 3-phase 208 VAC 400 Hz CIrC-40ry (SGS- 40PU) generators. The primary
power source is rated at 80 kVA.

The No. 1 generator supplies power to:

e The No.1 BY-6A (VU-6A) rectifier
e A TC310C04b (TS310S04B) (208/36) power transformer
e The main and tail rotor deice system.

The No. 2 generator supplies power to:

e The No. 2 and No. 3 BY-6A (VU-6A) rectifiers

e ATC/1-2 (TS/1-2) (208/115) power transformer

e The windshield deice system and the air inlet Particle Separator
System (PSS).

If one of the generators fails, power can be supplied to all systems, except the
main and tail rotor deice system, by switching the secondary power supply
sources (TC310C04b (TS310S04B) and TC/1-2 (TS/1-2) transformers) to the
channel of the operational generator. Therewith, the No. 3 rectifier serves as a
backup and, in event of the No.1 generator fails, it connects to the No.1
generator channel. So that, if one of the generators fails, two generators
always operate.

If both generators fail, the components and systems required to safely
complete the flight are powered by the emergency power sources.



Power Supply and Distribution Equipment
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Fig. 7.1. Electrical Power Supply System Scheme
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7.1.2.Secondary Power Sources

The helicopter electrical components are supplied AC and DC power by the following
single-channel power sources:

A Single-Phase 115 VAC 400 Hz System
A Single-Phase 36 VAC 400 Hz System
A 3-Phase 36 VAC 400 Hz System

A 27 VDC System

An Emergency Power Sources.

Single-Phase 115 VAC System

The single-phase 115 VAC 400 Hz system is powered by the No. 2 generator channel
through the TC/1-2 (TS/1-2) power transformer. The transformer is rated at 2 kVA.
During normal operation, it supplies power to all installed components that require
115 VAC 400 Hz singlephase power. If the No. 2 generator fails, the TC/1-2 (TS/1-2)
transformer is switched by a relay to receive power from the No. 1 generator
channel.

If both generators or the TC/1-2 (TS/1-2) transformer fails, the 115 VAC components
and systems required for safe completion of the flight are powered by the MNMO-500A
(PO-500A) backup inverter.

Single-Phase 36 VAC System

The single-phase 36 VAC 400 Hz system is powered by the single-phase 115 VAC
400 Hz Inverter Bus via the main and TP 115/36 (TR115/36) standby power
transformers. The TP 115/36 (TR115/36) power transformer supplies power to the
engine and drive system monitoring instruments.

3-Phase 36 VAC System

The 3-phase 36 VAC 400 Hz system is powered by the No. 1 generator channel
through the TC310C04b (TS310S04B) transformer. The transformer is rated at
1 kVA. During normal operation, the transformer provides power to all 3-phase 36
VAC components and systems. If the No. 1 generator fails, the TC310C04b
(TS310S04B) transformer is automatically switched to receive power from the No. 2
generator channel.

If both generators or the TC310C04b (TS310S04B) transformer fails, the 3-phase 36
VAC components and systems required for safe completion of the flight are powered
by the MT-200L, (PT-200Ts) inverter.

27 VDC System

The 27 VDC system is powered by the AC generators through three BY-6A (VU-6A)
rectifiers, each rated at 6 kW. All three rectifiers are connected in parallel to a
common bus. The Rectifier Bus is linked to the Battery Bus through a AMP-200[
(DMR-200D) reverse current relay.
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All 27 VDC components and systems can be powered by two of the rectifiers. The
No. 3 BY-6A (VU-6A) rectifier is connected to the No. 2 rectifier channel and serves
as a backup. If the No. 2 generator fails, the No. 3 rectifier switches automatically to
the No. 1 generator channel and along with the No. 1 BY-6A (VU-6A) rectifier powers
all 27 VDC components.

If both generators fail, or if there is a fault in the rectifier circuits, the flight essential
27 VDC components are powered by the emergency power sources, as two 12CAM-
28 (12S5AM-28) batteries and the AMU-9B (AI-9V) engine CTI-3 (STG-3) starter-
generator.

THE HELICOPTER EMERGENCY POWER SOURCES include:

two 12CAM-28 (12SAM-28) batteries

the MO-500A (PO-500A) inverter

the MT-200L, (PT-200Ts) inverter

the AN-9B (AI-9V) engine CTT-3 (STG-3) starter-generator.

Two batteries and the MO-500A (PO-500A) and IMT-200L (PT-200Ts) inverters serve
for safe completion of the helicopter flight. Emergency completion of the flight is
possible only when the batteries and the AU-9B (AI-9V) engine CTT-3 (STG-3)
starter-generator operate simultaneously. For this purpose, the starter-generator
should operate in a generator mode in 30 min.

Therewith, the AN-9B (AI-9V) engine CTI-3 (STG-3) starter-generator and [10-500A
(PO-500A) and MT-200L, (PT-200Ts) inventers can also be used for checking aircraft
systems on the ground under field conditions. The starter-generator is rated at 3 kW.
If it is used for ground testing, the DC components and systems must be checked
one at a time to prevent overloading.

7.1.3. Electrical Power Supply System Control

Electrical Power Supply System is controlled by the right side console in the cockpit,
Fig. 7.2.

Fig. 7.2. Location of the controls of electrical power supply system

1. DC Power Panel 3. AC system controls and indicators
2. DC system controls and indicators 4. AC Power Panel
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DC Power Control

DC power control (energizing, voltage control, load control) is exercised by DC Power
Panel, Fig. 7.3.
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Fig. 7.3. Location of the controls of DC power

1. AU-9B (AI-9V) generator ammeter (during 6. MPOBEPKA OBOPYAOBAHNSA (EQUIPMENT
operating as starter-generator, current should  TEST) switch, for connecting starter-generator

not exceed 100 A) to battery bus)

2. Rotary switch, for connecting DC power 7. Lamp indicating NMPOBEPKA

sources to control devices OBOPYOBAHUA (EQUIPMENT TEST) switch
3. (I, II) batteries switches BKJ1. (ON) position

4, Starter-generator switch (installed on the 8. External DC 27-29 V Power switch

AU-9B (AI-9V) engine) 9. Lamp indicating LLUPAIM-500K (SHRAP-500K)
5. External resistance to (I, II, III) rectifiers connection to the board

voltage control, not used in the game 10. Lamp indicating disconnecting (I, II, III)

rectifiers from rectifiers battery bus when AC
generators operating
11. (I, II, III) rectifiers switches

The rectifiers and batteries load is controlled by ammeter indications. Each DC power
potential is controlled by DC voltmeter indications. The DC voltmeter and ammeter
are located on the right side console (Fig. 7.2, 2). Each DC power potential is
controlled by connecting the DC voltmeter to this DC power by the rotary switch
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AC Power Control

AC power control (energizing, voltage control, load control) is exercised by AC Power

Panel, Fig. 7.4.
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Fig. 7.4. Location of the controls of AC power

1. Rotary switch, for connecting AC power
sources to control devices

2. External resistance to (I, II) AC generators
voltage control, not used in the game

3. 36 VAC T (PT) Inverter switch. Three
position switch, PYYHOE (MANUAL) (up),
BbIKJ1 (OFF) (center), and ABTOMAT (AUTO)
(down).

4. 115 VAC MO (PO) Inverter switch. Three
position switch, PYYHOE (MANUAL) (up),
BbIKJ1 (OFF) (center), and ABTOMAT (AUTO)
(down).

5. Lamp indicating single-phase 115 VAC
inverter operation

6. External 208 VAC Power switch

7. Lamp indicating LLUPAI-400-3® (SHRAP-
400-3F) connection to the board

8. (I, II) AC generators switches

9. Lamp indicating (I, II) AC generators failure
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The rectifiers load is controlled by ammeter indications. Each AC power potential is
controlled by AC voltmeter indications. The AC voltmeter and ammeter are located
on the right side console (Fig. 7.2, 3), Each AC power potentjg ' ontrolled by

connecting the AC voltmeter to this AC power by the rotary switch
7.1.4. Normal operation

Flight preparation and flight operation electric equipment procedures are set forth in
the section 9.1.

7.1.5. Failures

INDICATIONS:

e the PU-65 (RI-65) voice recorder message: "OTka3an nepsbin reHepaTop”
("The first generator failure”) ("Otkazan BTopou reHepatop") (“The
second generator failure”);

e the MEHEPATOP I OTKA3AJ1 (I GENERATOR FAILURE) (FEHEPATOP II
OTKA3AJT) (II GENERATOR FAILURE) indicator lamp on the AC Power
Panel comes on;

e Failed generator ammeter indicator goes to zero

e After setting voltage control switch to the position of failed generator,
voltmeter indicator goes to zero.

CREW PROCEDURF.

e Set failed generator FTEHEPATOPbI I (II) (GENERATORS I (II)) switch to
the BbIK. (OFF) position;

e Turn the main and tail rotor deice system off. For this purpose, on the
Deice System panel of the left side console:

o In case of flight operation with manually energized Deice System,
make sure that the ABWI. M3Y JIEB. (ENGINE DUST PROTECTION
DEVICE LEFT) switch set to the BKJ1. (ON) position, ABWUI". T3Y MPAB.
(ENGINE DUST PROTECTION DEVICE RIGHT), CTEKOJ
(WINDSHIELD) switches set to the PYHYHOE (MANUAL) position. Then
set the OBLLEE PY4YH.-ABTOM. (GENERAL MANUAL-AUTO) switch to
the ABTOM. (AUTO) position and press the BbIK. (OFF) button.

o In case of flight operation with automatically energized Deice System,
make sure that the OBLUEE PY4YH.-ABTOM. (GENERAL MANUAL-
AUTO) switch set to the ABTOM. (AUTO) position and the ABWUI'. N3Y
JIEB. (ENGINE DUST PROTECTION DEVICE LEFT) switch set to the
BKJ1. (ON) position. Then set ABWI. M3Y MPAB. (ENGINE DUST
PROTECTION DEVICE RIGHT), CTEKOJ1 (WINDSHIELD) switches to
the PYYHOE (MANUAL) positions and press the BblK. (OFF) button.

e Decide about further mission completion.
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NOTE. After one generator failing, another operating generator fully supplies power to all helicopter
electrical components except for the main and tail rotors deice system.

BOTH AC GENERATORS FAILURE
INDICATIONS:

The PU-65 (RI-65) voice recorder message: "OTka3an nepBbiit reHepaTop”
(“The first generator failure”), "OTka3an BTopoi reHepatop" (“The second
generator failure”);

The TEHEPATOP I OTKA3AJT (I GENERATOR FAILURE), MEHEPATOP II
OTKA3AJ/T (II GENERATOR FAILURE) indicator lamps on the AC Power
Panel come on;

Both generator ammeter indicators go to zero

After setting voltage control switch to the MEPBblIA TEHEPATOP (I
GENERATOR), BTOPOW MEHEPATOP (II GENERATOR) positions voltmeter
indicators go to zero.

Failure of both generators results in automatically connecting of power to the battery
bus. The following flight essential equipment and systems will receive power:

The AN-9B (AI-9V) Engine

The MO-500 (PO-500) and MT-200L, (PT-200Ts) Inverters
SMWN-3PU (EMI-3RI) and 2MWN-3PBU (EMI-3RVI) Three-pointer indicators
The rotor pitch indicator

The 2WA-6 (2IA-6) engine gauge and PT12-6-20 (RT12-6-20) engine
temperature limiters

The UB-500E (IV-500E) engine vibration monitors

The UP-117 (IR-117) mode indicator

The main and backup hydraulic systems

The T'A-19 (GA-19) magnet crane in the engine control system
The left pitot tube heater

The fire protection system

Cockpit dome lights and group 2 red lighting

Cargo cabin lighting

The navigation lights

The copilot’s ®IMM-7 (FPP-7) search/landing light

MCJ1-3 (MSL-3) anticollision light

The APK-9 (ARK-9) ADF set and the P-860 (R-860) radio set
The CI1Y-7 (SPU-7) interphone system

The pilot’s attitude indicator AI'b-3K (AGB-3K)

Radar altimeter PB-5 (RV-5)

Magnetic recording system MC-61 (MS-61)

Equipment CAPIMM-120M (SARPP-12DM)

The external cargo hook I-64 (DG-64)

The external store emergency jettison circuits

The pilot’s windshield wiper

The fuel pumps

The fuel valve

The fuel system fire valves



DS

The engine inlet anti-ice system (bleed air)

The PUO-3 (RIO-3) ice formation warning sensor

The 2KCP-46 (EKSR-46) signal flares

JINr-150M (LPG-150M) winch (rescue hoist)

The CIYY-52-1 (SPUU-52) tail rotor pitch limit control panel
PN-65 (RI-65) voice data equipment

The OMT-2M (EMT-2M) mag brakes

The M'A-192 (GA-192) collective clutch release valve solenoid.

CREW PROCEDUREF.

Set TEHEPATOPDBI I, II (GENERATORS I, II) switches to the BbIK. (OFF)
position;

Turn the main and tail rotor deice system off. For this purpose, on the
Deice System panel of the left side console:

o In case of flight operation with manually energized Deice System,
make sure that the ABWI. MN3Y JIEB. (ENGINE DUST PROTECTION
DEVICE LEFT) switch set to the BKJ1. (ON) position, the ABWUI. M3Y
MPAB. (ENGINE DUST PROTECTION DEVICE RIGHT) switch set to the
PYYHOE (MANUAL) position. Then set OBLLEE PY4H.-ABTOM.
(GENERAL MANUAL-AUTO), CTEKOJ1 (WINDSHIELD) switches to the
ABTOM. (AUTO) positions and press the BbIK. (OFF) button.

o In case of flight operation with automatically energized Deice System,
make sure that OBLLUEE PY4YH.-ABTOM. (GENERAL MANUAL-AUTO),
CTEKOJT (WINDSHIELD) switches set to the ABTOM. (AUTO) position
and the ABWUI. NM3Y NIEB. (ENGINE DUST PROTECTION DEVICE LEFT)
switch set to the BKJ1. (ON) position. Then set the ABWI. M3Y MPAB.
(ENGINE DUST PROTECTION DEVICE RIGHT) switch to the PYYHOE
(MANUAL) position and press the BbIK. (OFF) button.

Start the AU-9B (AI-9V) engine, see section ...

After the engine starting, set the PE3EPBH. TEHEPAT. (STARTER-
GENERATOR) switch to the BKJI. (ON) position. Set the rotary switch on
the DC Power control to the PE3EP. I'EH. (STARTER-GENERATOR)
position. Check the generator potential by the voltmeter; the potential
should be within 27-29 V. Check the generator load by the ammeter, the
load should not exceed 100 A. The AN-9B (AI-9V) Engine operating time
in the "lMenepatop" (GENERATOR) mode is up to 30 min

During specified time, Captain should decide about mission termination
and returning to the departure aerodrome or landing on the alternate
aerodrome.

NOTE. If all set above electrical components are supplied power only by batteries, their capacity will
be sufficient for 6-7 min flight.

7.2. Fuel System

Fuel system allocates appropriate quantity of fuel onboard and ensures uninterrupted
fuel feeding of main engines, auxiliary power unit and kerosene-combustion heater in
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all modes of helicopter operation. Service fuel cell Left saddle tank Right saddle tank
Auxiliary tank foam-filled

7.2.1.Fuel Storage Location

Onboard helicopter, fuel is located in three main fuel tanks lined with self-sealing
polyurethane (PU) foam: two saddle tanks are located on either side of fuselage and
one service fuel cell is located in container behind main gear, Fig. 7.5

Fig. 7.5. Location of Fuel Systems Units

1. Service fuel cell 3. Left auxiliary tank (not implemented in the
2. Right saddle tank simulator)
4, Left saddle tank

For increase in flight range and duration, one or two auxiliary fuel tanks may be
installed inside fuselage (not implemented in the simulator).

Fuel tanks capacity in Itr/kg:

service fuel cell with foam-filled 415/322

right saddle tank with foam-filled 1040/832

left saddle tank with foam-filled 1130/904

auxiliary tank with foam-filled 895/694 (not modeled)

7.2.2.Fuel Distribution System

Reliable operation of fuel system is ensured by pumps, valves, pressure sensors,
solenoid and shut-off valves, Fig. 7.6
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Fig. 7.6. Fuel System Diagram

1. Pumps of engines [L|H-70A,

2. Line to engine AN-9B, with cock 610200A
3. Solenoid valve 610200A KO-50

4. Emergency shut-off cock 768600MA
(electrical)

5. Service fuel cell

6. Shut-off cock 768600MA of fuel bypass line

10. Auxiliary tanks (not implemented in the
simulator)

11. Kerosene-combustion heater KO-50
12. Bypass cock 637000

13. Shut-off cocks 768600MA

14. Shut-off cock 633600A

15. Pumps 3LH-91
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7. Breating line 16. Drain valves
8. Pump 463b 17. Saddle tanks
9. Pressure detectors C/1-29A 18. Float valve 766300A-1

A — Fuel feed line
B — Breathing lines

Helicopter fuel distribution system comprises the following: electric driven centrifugal
fuel pump 4636 (8); two centrifugal fuel pumps 3LUH91C (15); electric driven fuel
pump 748b (of heater KO-50, not shown); float valve 766300A-1 (18); five shut-off
cocks 768600MA (6, 13); one shut-off cock 633600A (14); two solenoid valves
610200A (2, 3) for feed lines of engine AU-9 and heater KO-50 accordingly; bypass
cock 637000 (12); fuel filter 11 T®30 CT (not shown); check valves block (not
shown); pipes and hoses.

From saddle tanks, fuel is fed to service fuel cell by two pumps 3UH-91C (15) via
pipelines; pump 46356 (8) distributes fuel from service fuel cell for feeding of engines
TB3-117BM. In the lines running from pump 4636 to engines, emergency shut-off
cocks 768600 MA (4) are fitted.

For feeding of engine AU-9B and kerosene-combustion heater fuel is taken from the
line running to the right engine TB3-117BM, upstream the emergency shut-off cock.

This scheme (Fig. 7.6) does not contain the engines fuel shutoff levers, which are
opened / closed by crew for engines start / shut down.

Function of Fuel System Units

ELECTRIC DRIVEN CENTRIFUGAL FUEL PUMP 4635 (8) creates fuel overpressure at the inlet of main
fuel pumps of engines TB3-117BM and engine AW-9B, and inlet of kerosene-combustion heater KO-50
pump 7486 as well.

Pump 4635 is located outside service fuel cell, in its lower part.

Pump 4636 failure does not lead to interruption of engines operation: fuel would be fed from service
fuel cells to engines by gravity.

Pump power supply circuit is connected to battery bus via circuit breaker TOMJIMBHASA CUCTEMA.
HACOCbI TOMJINBH. BAKOB-PACXO[, (FUEL SYSTEM. FUEL TANKS PUMPS - FLOW) located on the
breakers’ right section of cockpit electric panel.

Pump is activated by switch HACOCbl BAKOB-PACXO/ (TANKS PUMPS - FLOW) installed on the mid
section of electric panel.

ELECTRIC DRIVEN CENTRIFUGAL PumPSs 3LJH-91C (15) located in the mounting units inside saddle
tanks (in the front part of left tank and in the rear part of right tank) pump fuel to service fuel cell.

Pumps motors power supply circuits are connected to battery bus via circuit breakers TOMJIMIBHAS
CUCTEMA. HACOCbI TOMJINBH. BAKOB-JTIEBOIO (FUEL SYSTEM. FUEL TANKS PUMPS - LEFT) and
TOMJIMBHASA CUCTEMA. HACOCbI TOMJIMBH. BAKOB-IMPABOIO (FUEL SYSTEM. FUEL TANKS PUMPS
- RIGHT) on the breakers’ right section of cockpit electric panel. Pumps are turned on by switches
HACOCbI BAKOB-JIEBbIA (TANKS PUMPS - LEFT) and HACOCbI BAKOB-MPABbI (TANKS PUMPS -
RIGHT), on the mid section of cockpit electric panel.

ELECTRIC DRIVEN FUEL Pump 7485 (11) of geared type for fuel feed to kerosene-combustion heater
KO-50 injectors, installed in kerosene-combustion heater bay.

Pump power supply and control circuit is connected to rectifier bus via circuit breaker of heater KO-50,
located on the breakers right section of cockpit electric panel. Pump activates after heater activation.
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FLOAT VALVE 766300A-1 (18) prevents overfill of service fuel cell when fuel is pumped from saddle
tanks; it is installed in service fuel cell and fixed to its plate.

During pumping, when service fuel cell is not yet filled completely, valve goes off its seat under fuel
pressure thus opening passage area for fuel flow. Fuel goes to the tank via valve body openings and
fills the tank. After tank is filled the valve float takes top position and shuts fuel supply to the tank.

EMERGENCY SHUT-OFF Cocks 768600A (4) are operated remotely via electric circuits; they serve
for shutting and opening of fuel lines. The Emergency Shut-off Cocks inslalled in the main gear part
(see Fig. 7.7 1, 2). Designed to shutoff of fuel lines in case of fire.

Emergency shut-off cocks power supply circuits are connected to battery bus via circuit breakers
TOMIMBHASI CUCTEMA. MEPEKPbIB. KPAHbI-JTIEBbIA (FUEL SYSTEM. SHUT-OFF COCKS - LEFT) and
TOM/IMBHASI CUCTEMA. MEPEKPbIB. KPAHbI-MPABbIN (FUEL SYSTEM. SHUT-OFF COCKS - RIGHT) on
the breakers’ right section of cockpit electric panel. The cocks are opened and shut by switches
MEPEKPbLIB. KPAHbI-JTEBbIV (SHUT-OFF COCKS - LEFT) and MEPEKPbIB. KPAHbI-MPABbI (SHUT-OFF
COCKS - RIGHT), which are located on the electric panel mid section and safeguarded. Shut position
of cocks is indicated by lamps JIEBbI 3AKPbIT (LEFT SHUT) and MPABbI/ 3AKPBIT (RIGHT SHUT),
located below those switches.

TwWo FUEL SHUTOFF LEVERS are installed in the fuel lines of engines TV3-117VM, they cut off fuel
(handle) flow upstream engines inlet. It necessary open/close in case start/stop engines by crew
members.

ONE SHUT-OFF COCK (6) serves for fuel bypassing from saddle tanks to service fuel cell in case of
failure of float valve 766300A-1 in shut position. The cock is installed on the service fuel cell plate.

Shut-off cock power supply circuit is connected to battery bus via circuit breaker TOMJIMBHAS
CUCTEMA-KPAH TMEPEMNYCK (FUEL SYSTEM - BYPASS COCK) located on the right section of cockpit
electric panel. The cock is opened and shut by switch TOM/IMBHAA CUCTEMA-MEPEMNYCK FUEL
SYSTEM - BYPASS) located on the mid section of electric panel.

Two SHUT-OFF COCKS are installed in tanks cross-feeding lines that interconnect saddle tanks in
their front and rear parts. They serve for uniform fuel use from saddle tanks in case of failure of either
pump JLH-91C.

Normal position of cocks is open.

The cocks shall be shut when helicopter enters hazardous zone, to save fuel in one saddle tank if
another gets damaged.

Cross-feeding cocks power supply circuits are connected to battery bus. The cocks are opened and
shut by safeguarded switch KOJIbLIEB BAKOB 3AKP-OTKP (TANKS CROSS-FEEDING OPEN-SHUT)
located on the mid section of electric panel. Shut position of cocks is indicated by yellow lamp
KONbLUEB OTKJ1. (CROSS-FEEDING OFF) below the switch.

SHUT-OFF Cock 633630 (not implemented in the simulator) shuts front cross-feeding line. The cock
is controlled manually and should be open. The cock is shut in case of right tank removal and fuel
drain from auxiliary tanks.

SoLenvorp VALVES 610200A ensure control of fuel feed to engine AM-9B and kerosene-combustion
heater KO-50. The solenoid valve in the fuel line of engine AM-9B is installed in the main gear
compartment. It opens automatically after start button of engine AU-9B is pressed. Cock closes when
engine AM-9B shuts down.

The solenoid valve in the fuel feed line of kerosene-combustion heater KO-50 is installed on the cargo
compartment ceiling panel below emergency shut-off cock; it opens automatically when heater is
started and shuts when heater is turned off.

ByrPAss Cock 637000 (not implemented in the simulator) serves for connection of one or two
auxiliary tanks to the front line connecting the saddle tanks, and for fuel drain from auxiliary tanks.



DS

The cock is opened manually. It is installed under cargo compartment deck close to shut-off cock
633600A. The cock ensures fuel use from auxiliary tanks: either separate or simultaneous.

CHEck VALVES BLOCK includes two check valves installed in the lines of fuel transfer from saddle
tanks to service fuel cell. The valves pass fuel in one direction only — to service fuel cell. They are
installed on the service fuel cell plate upstream float valve and shut-off cock.

The system of pipelines and check valves ensures fuel feed of engines from either pump of saddle
tanks, if another fails.

PRESSURE DETECTORS Cf-29A (SD-29A) turn off the lamps, which indicate running of transfer
pumps 3LH-91C or pump 4636 if pressure in relevant line drops below 0.5 kg/cmz2.

7.2.3. Monitoring and Control of Fuel System Operation
Fuel System Units Control

The units of fuel system are controlled from the fuel system control panel located on
the mid section of electric panel, Fig. 7.7. Moreover, there are manual shut-off cocks
that are not implemented in the simulator.

1 2 3 4 5
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Fig. 7.7. Fuel System Control Panel, Center overhead console

1. Indicator lamp of left fuel shut-off cock and 6. Switch and indicator lamp of RIGHT tank
its closed position SLIH-91C pump operating status
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2. Indicator lamp of right fuel shut-off cock
and its closed position

3. Indicator lamp of fuel cross-feeding
disabling (interconnecting line is shut)

4, Switch of saddle tanks cross-feed enabling
solenoid valves (top position: interconnecting
line is open — OTKPbITA)

5. Switch of solenoid valve for manual fuel
bypassing from saddle tanks to service fuel
cell (in case of service fuel cell float valve
failure). Normal position is 3AKPbITO
(CLOSED) - down

7. Switch and indicator lamp of LEFT tank
JLH-91C pump operating status

8. Switch and indicator lamp of FEED tank
463b pump operating status

9. Switch for selecting operating mode of
lamps indicating 100% fill of tanks. The lamps
are located close to fillers, not implemented in
the simulator

Fuel System Operation Monitoring

Operation of fuel system may be monitored by pumps’ indicator lamps and fuel
gauge, which indicates remaining fuel quantity in litres, separately or in total (for

saddle tanks and service fuel cell), Fig. 7.8:

Fig. 7.8. Fuel gauge

1. Inner scale, for reading of fuel quantity in
separate tanks (highlighted red)

2. Outer scale for reading total fuel quantity
(highlighted blue)

For tanks switching over, fuel gauge switch, Fig. 7.9 is used:
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Fig. 7.9. Fuel Gauge Switch

Fuel gauge switch positions 3. PACX — Service fuel cell
1. Mn — Left Saddle tank 4. [1 — Auxiliary Tank (not implemented in the
2. MNnp — Right Saddle tank simulator)

5. CYMMA - total fuel quantity in saddle tanks
and service fuel cells

7.2.4. Normal Operation

Before Start

1. Set the following circuit breakers to on: TOIMJIMBHAA CUCTEMA.
TOMJIMBOMEP (FUEL SYS FUEL GAUGE); HACOCbI TOIJ/IMBH. BAKOB-PACXOZA-
JIEBOrO-NPABOIo (FUEL TANKS PUMPS - FLOW - LEFT - RIGHT); MEPEKPbIB
KPAHbl NEBbIA-MPABbIM (SHUT-OFF COCKS LEFT - RIGHT), KPAH NEPENYC.

{ | [ [ |

TONAUBHAA CUCTEMA

KPAH |ﬂEPEKPbIB KPAHbI| TONSIH|HACOCH! TONAHBH BAKOB

NEBLIA |NPABLIK! BOMEP|PACX04 | NEBOIO INPABOID! At

(BYPASS COCK) on the breakers’ mid section Hsstisdis
that, lamps JIEBbl 3AKPbIT (LEFT CLOSED), MPABbI/ 3AKPbIT (RIGHT CLOSED)

NPASHIA

JAPLIT

on the mid section of electric panel come on (Fig. 7.7, 1, 2);
2. Check fuel quantity using fuel gauge indicator;



3. Check functioning of backing up and transfer pumps by alternate training of
them: make sure that lamps PACXOJ PABOTAET (FLOW ON), JIEBbIX (MPABbIN)

PACX0A /NEBLIA MPABbI

PABOTAET (LEFT (RIGHT) ON) —i B come on;

4. Prior to starting auxiliary power unit and main engine, turn on the fuel
gauge, backing up and transfer pumps to check functioning of them by relevant
indicator lamps coming on; open emergency shut-off cocks: indicator lamps JIEBbIV
3AKPbIT  (LEFT  CLOSED and TMPABblA  3AKPbIT (RIGHT CLOSED)

el e = must go off

Operation in Flight

Fuel pumped from outboard pumps goes to service fuel cells by two fuel lines via
check valves and float valve; from service fuel cell, fuel is fed to engines TB3-117BM
via open emergency shut-off cocks.

In flight, it is required to monitor lamp indicating pumps operation and remaining
fuel in service fuel cell (once in 5 to 10 min).
7.2.5. Failures

Indications of failure and appropriate actions.
Failure of service fuel cell float valve (not implemented)

Failure of service fuel cell float valve has the following indication:

e with saddle tanks’ pumps running, fuel quantity in service fuel cell
decreases.

Crew Procedure
e Take decision about continuing flight.

f

e Set switch NMEPEMYCK (BYPASS) 8 o the panel TOMNJ/IMBHASA
CUCTEMA (FUEL SYSTEM) (Fig. 7.7, 5) to OTKP. (OPEN, up): fuel will be
delivered to service fuel cell through open shut-off cock, with float valve
bypassing. Then, further fuel use should be adjusted manually while
maintaining fuel quantity in service fuel cell at the level of 370...390 litres
and avoiding its overfill.
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Failure of One/Both Transfer Pump

Failure of transfer pumps has the following indications:

e indcator lamp HACOCbl BAKOB (TANKS PUMPS): NEBbIA PABOTAET
(LEFT  RUNNING) or TPABbIM PABOTAET (RIGHT RUNNING)

AEEDIA

PABOTAET

goes off, or both lamps go off;

e voice recorder message "OTka3ann HaAacOCbl OCHOBHbIX TOM/MBHbIX 6akoB"
(Main fuel tanks’ pumps failure);

e fuel quantity reduction in service fuel cell.

Crew Procedure
IF ONE TRANSFER PUMP FAILS.

e Turn off the failed pump.
e In case of either pump failure, another pump ensures service fuel cell fill.
e Make sure that fuel is fed to service tank and continue your mission.

IF BOTH TRANSFER PUMPS FAIL:!
e Turn off HACOCbl BAKOB JIEBbIA, MPABBIV (TANKS PUMPS LEFT, RIGHT)

NEMIA NPAR ¥ |

e Abort the mission.
e Land on the nearest airfield or an appropriate site noticed in flight.

WARNING. Please note that fuel quantity in service fuel cell is sufficient for flight at altitude 500 m
and speed 220 km/h for 21 min to the range of 70 km.

Service fuel cell Backing Pump Failure

Failure of service fuel cell backing pump has the following indications:

e short-term drop of engines RPM by 2-5%, fuel pressure by 3-4 kgf/cm?2
and main rotor RPM by 1-3%;

PACXOA
e green indicator lamp PACXO/[ PABOTAET (FLOW ON) on the
mid section of electric panel goes off;
e voice recorder message "OTkasan Hacoc pacxogHoro 6aka" (Service fuel
cell pump fails).
Crew Procedure

e if backing pump fails, continue the mission. At that, normal operation of
engines are ensured by pumps of engine [JLIH-70A.

o turn pump off Mkema.
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e act smoothly when changing engine operating parameters and helicopter
piloting.

7.3. Hydraulic System
7.3.1.Brief Description

Helicopter has two independent hydraulic systems:

e main system;
e backup system

7) 6, 15)
Fig. 7.10. Location of Hydraulic System Units
1. Hydraulic units’ panel 5. Backup system hydraulic pump HLL-39M
2. Hydraulic boosters 6. Hydraulic lock cylinder
3. Main system hydraulic pump HLU-39M 7. Collective pitch control clutch dumping
4. Charging connections panel cylinder

(1) HyprauLIc UniTs CyLINDER serves for compact location of both hydraulic systems
units (solenoid valves, pressure accumulators, filters, check valves);

(2) HyprAuLic BoosTers convert manual control rods motion autopilot signals into
power rod travel;

(3) HyprAuLIC Pump HLLI-39M of main system serves for creation of pressure in main
system line;

(4) CHARGING CONNECTIONS PANEL is used for charging of hydraulic systems with power
fluid and check of those system from ground unit (not implemented in the
simulator);
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(5) HyprauLIc Pump HLLI-39M of backup system serves for creation of pressure in
backup system line;

(6) HyprAauLIC Lock CyLINDER serves for force creation on cyclic pitch control stick
when swash plate angle reaches 2°12". Force makes 16 kg (not implemented in the
simulator);

(7) CoLLECTIVE PrtcH CoNTROL CLUTCH DUMPING CYLINDER serves for release of collective
pitch control forces, when pressing on collective pitch control button (not
implemented in the simulator)

Main Hydraulic System

Main hydraulic system serves for feeding of combined control units (hydraulic
boosters) KAY-306 (KAU-30B, installed in longitudinal, lateral and collective pitch
control systems) and PA-606 (RA-60B, lateral control system), collective pitch control
clutch dumping cylinder, variable lock cylinder (lateral control).

Hydraulic boosters KAY-306 and PA-60B6 can operate in two modes:

e manual control (by pilot);
e combined control (autopilot on).

Backup Hydraulic System

Backup hydraulic system duplicates main hydraulic system; it performs main system
functions if that fails. Backup system is activated automatically, if main system
pressure drops to 30+5 kgf/cm?2.

In case of main system failure and backup system activation, the following units are
deactivated automatically: autopilot Al-346 (AP-34B), collective pitch control clutch
dumping system and hydraulic lock. At that, hydraulic boosters are operated in
manual mode only; to create optimum forces for collective pitch control movement,
clutch tightening is to be adjusted (not implemented in the simulator).

Control of Hydraulic Systems

Hydraulic systems are controlled from hydraulic system panel, Fig. 7.11



Fig. 7.11. Hydraulic System Control Panel

1. Main system switch 5. Backup system pressure gauge

2. Main system pressure gauge 6. Backup system switch

3. Lamp indicating activation of main system 7. Backup system deactivation button
4. Lamp indicating activation of backup system

Button OTK/.AYB/UP. (DEACTIVATE BACKUP SYS) (Fig. 7.11, 7) for stable
switching from backup system to main one during engine start and hydraulic system
ground check (ground check is not implemented in the simulator).

Technical details of hydraulic systems are given in Table 7.1.

Table 7.1
Power fluid mMacro AMI'-10
Operating pressure in main and backup hydraulic systems (4500 300...6500 %899 kPa
[(45+3...65 ") kgf/cm?]
Ambient air operation range for normal operation of hydraulic oT -50 go +60 °C
systems
Power fluid permissible temperature 8o 70°C




AMI-10 oil quantity in hydraulic system 221 (no 11)

System pressure for pump switching to operating mode (4500+300) kPa [(45%3)

(hydraulic system feeding) kgf/cm?]

System pressure of pump switching to idle mode (fluid pumping (6500 388 ) kPa [(65 +g)

to tank) 5 B
kgf/cm?]

Minimum pressure in main system for hydraulic boosters feed (3000+500) kPa [(30+5)

switching to backup system kgf/cm?]

7.3.2. Normal Operation

Check before starting the engine

Set circuit breakers MMAPOCUCT. OCHOBH/AYBJINP. (HYDRO SYS MAIN/BACKUP)

FHAPOCHCT
b ocnoanlp.!mn

(main and backup hydraulic systems are activated), and backup
system switch TMAPOCUCTEMA AYBJINP. (HYDRO SYS BACKUP) is safeguarded.

During Engine Start

Warning! During engine start with main and backup systems switches set to on,
backup system may activate (not main one). At backup system pressure of
(2500+160) kPa [(25%1.6) kgf/cm?2] indicator lamp AYBJINP BK/IKOYEHA (BACKUP

SYS ON) must come on. (At that, electromagnetic relay deactivates main
hydraulic system). Pressure read by pressure gauges of both systems will be
stabilized within (6500) kPa [(65) kgf/cmZ2]. To switch to operation from main

hydraulic system, press button OTKJ/1 AYBJINP (DEACTIVATE BACKUP SYS) FttlZilis
and hold it for 1...1.5 s. Indicator lamp OCHOBHAA BKJ/IIO4YEHA (MAIN SYS ON)
must come on and indicator lamp AYB/IMP BKJ/TKOYEHA (BACKUP SYS ON) must go
off. Pressure in backup system shall drop to (0-500) kPa [(0-5) kgf/cm?Z].

Prior to hydraulic system serviceability check, it is required to switch to main system;
for that, press button OTKJ/. AYBJZINP. (DEACTIVATE BACKUP SYS) on the mid
section of cockpit electric panel and hold it until green indicator lamp OCHOBH.
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BK/IIOY. (MAIN SYS ON)

comes on and red indicator lamp AYBJINP.

BKJ1HO4Y. (BACKUP SYS ON) goes off.

Make sure that main system pressure increases to 42... 73 kgf/cm?2 &

that, one should pay attention to frequency of main system pressure gauge indicator
movement.

Hydraulic System Check During Power Plant Warm-up

Check operation of hydraulic system controls; for that:

deflect control stick, pedals and collective pitch control lever alternately,
by no more than 1/3 of their full travel, to make sure that controls operate
smoothly (no jerks or sticking);

make sure that operation of controls causes main system pressure
variation within 42...73 kgf/cm2, no pressure in backup system, green
indicator lamp OCHOBH. BKJTIO4EHA (MAIN SYS ON) is on;

Set switch (MAIN HYDRO SYS) to BbIKJ1 (OFF). Pressure in main system
(downstream valve) will drop to zero; at the moment it passes the value
(3000£160) kPa [(30%1.6) kgf/cm2] main system pressure detector will
operate, indicator lamp OCHOBHASA BKJTKOYEHA (MAIN SYS ON) goes off;
when pressure becomes (3000+£500) kPa [(30+5) kgf/cm2] emergency
feeding valve will operate. Pressure in backup system must go up; when
pressure reaches (2500+1.6) kPa [(25+1.6) kgf/cm?2] the backup system
pressure detector will operate and indicator lamp AYBJINP BKJTIOYEHA
(BACKUP SYS ON) must come on. Pressure in backup system grows

rapidly and changes within (4500£300...6500 5% ) kPa [(45+3...65 ™

kgf/cm2], when controls are moved;

set main system switch to on and make sure that green indicator lamp
OCHOBH. BKJTKOYEHA (MAIN SYS ON) comes on, pressure in main system
is maintained within 42...73 kgf/cm2, red indicator lamp [AYBJINP.
BKJTIOYEHA (BACKUP SYS ON) goes off and pressure in backup system
drops to zero. For the helicopters with updated electric circuit of hydraulic
system: to switch to main system, after setting TMJPOCUCTEMA OCHOBH
(HYDRO SYS MAIN) to on, it is required to press button OTKJ1. YBJIAP.
(DEACTIVATE BACKUP SYS) on the mid section of cockpit electric panel
and hold it until green indicator lamp OCHOBH. BKJTIOYEHA (MAIN SYS
ON) comes on and red indicator lamp AOYBJIMP. BKJTKOYEHA. (BACKUP
SYS ON) goes off.

7.3.3.Failures

For indications of failures and appropriate actions refer to 10.7
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7.4. Anti-Ice System
7.4.1. General Description

Helicopter Anti-Ice System serves for icing prevention and ice/water removal from
helicopter units (Fig. 7.12) and indication of icing as well. The protected elements
are as follows:

e two front glasses of cockpit;

e air intakes including air inlet Particle Separator System (PSS) and engines’
inlets;

e main and tail rotor blades.

g 3) @

Fig. 7.12. Anti-Ice System

1. Heated glasses 3. Heated parts of main rotor blades
2. Heated parts of air intakes including Particle 4. Heated parts of tail rotor blades
Separator System and engines’ inlets

For icing early warning, helicopter is furnished with ice detector PMO-3 and visual ice
detector.

7.4.2.Heated Glasses

Glasses are electrically heated.

Anti-ice system of glasses provides for automatic energizing of glasses heating by
CO-121BM ice detector signal and manual switching to glasses heating and wipers
also. Glasses heating temperature (30°C) is maintained by temperature regulators
ToP-1M.



DS

Technical details of heated glasses:

Supply voltage, V 190; 208; 230 or 250
Power demand, W, max. 1930
Current consumption, A, max. 9.65

For adjustment of currents consumed by glasses heating elements, rotary switch
TOKWU MOTPEBUTENIEN (CONSUMERS CURRENTS) (Fig. 7.18) is to be set to
OBOIrPEB CTEKOJ1 (GLASSES HEATING), along with current check by dashboard
amperemeter. Dashboard amperemeter readings should be within 40-120 A. Current
value depends upon simultaneous energizing of glasses heating. To know true value
of current, amperemeter readings should be divided by 6.

Wipers

Heated glasses are equipped with wipers. Wipers serve for removal of water splashes
and snow off cockpit heated glasses. Wiper brushes are actuated directly with
electric actuators 2MNK-2T-60.

Electric actuator 3IMK-2T-60 has four modes of operation: starting mode; the first
speed; the second speed; brush return to initial position.

Wipers supply and control circuit is connected to battery bus via circuit breakers (CB)

CTEK/TOOYUCT. - JIEBbI (WIPER — RIGHT) and CTEKJIOOYUCT. — TMPABbIN
\ \

K%

CTEKNOOYUCT
NEBbI InPABbIM

(WIPER — RIGHT) . For wiper control, CTEKJIOOYUCTUTESb (WIPER)
switches on the left and right section of the electric panel are used, Fig. 7.13

2CKOP 1CKOP
CTEKNO04YHCTHTESND

0 W0

( NOQCBET 50KnP0B
558  NAPHHI APK-9,

20K0P 10K0P ¥ 2CK0P TCKOP
CTEKADOYHCTHTEND CTEKAQOHCTHTEND

L7
' KOHTP  BKSl o\
~J @ @ - DEOTPEBA ¢ & 2 G\J @ @ 'J
il n8g, sw l i I ‘
BUbIA BEATH  ALAA 6 ATIC  CBAGHAR MMn-1 ABWA  BER.H GEMGHN
7 pC

NATOP  FOPH3 BK-53 FOPH3  fIATOP

Fig. 7.13. Position of switch CTEKJIOOYUCTUTEJ1Ib (WIPER)



1. MYCK (START) — starting operation, the 3. 1 CKOP (SPEED 1) — switch position for first
switch should be set to this position, for a speed operation
short time 4. 2 CKOP (SPEED 2) — switch position for

2. CBPOC (RESET) — position to stop operation second speed operation

The switches have four fixed positions: MYCK (START), 1 CKOP. (SPEED 1 — 60..90
oscillations per minute), 2 CKOP. (SPEED 2 — 30..60 oscillations per minute) and
neutral position corresponding to off position of electric actuator. The fifth position,
CBPOC (RESET) is not fixed; it provides automatic return to off position.

To start wiper operation, circuit breakers CTEK/TOOYUCTUTESb — JIEBbIV (WIPER —
RIGHT), CTEKJTOOYUCTUTESb — MPABBIA (WIPER — RIGHT) should be set to on.
Then set switch CTEKJIOOYUCTUTE/ b (WIPER) to MYCK (START) position; then,
depending upon external conditions (rain or snow rate), the switches should be set
to position 1 CKOP (SPEED 1) or 2 CKOP (SPEED 2) (rain and snow on helicopter
glasses is not implemented in simulator yet).

In the game, this switch is controlled by the mouse: player must click on one of the
five areas, corresponding to operation modes of windshield wipers:

MNCK CEPOQ

O

y SR N
2CK0P 1CKOP
CTEK/IDOYUCTHUTEND

After wiper is switched off, brush may stop at any position and obstruct viewing. To
set it to initial limit position, switch CTEKJTOOYUCTUTEJIb (WIPER) should be set to
CBPOC (RESET) and held in that position until brush takes limit position; at that,
electric actuator will stop automatically. After wiper is stopped in limit position,
switch is to be released; when released, the switch takes neutral (off) position.

7.4.3. Anti-Ice System of air inlet Particle Separator System

Air inlet Particle Separator System (PSS) anti-icing system is of combined type (bleed
air plus electrical heating); engines’ inlets are heated by bleed air only.

Heating hot air is bled from combustor cooling loop (5), Fig. 7.14.



A EERO]

BbIK 8
ABWIN3Y  ABMM N3Y
NE 8

B NPA

7,,/ 6,/‘

Fig. 7.14. Diagram of Hot Air Bleed for PSS and Engines’ Inlets anti-ice system
and for PSS Needs

1. Anti-ice system of air intake (intake lip)

2. Electric shutter 1919T, which opens hot air
flow for anti-ice system needs

3. Temperature regulator

4. Electric shutter 1919T, which opens hot air
flow to PSS ejector (for vacuum creation)

5. Fitting for air bleed from TB3-117BM engine
combustor cooling loop

6. Heating of HP-3BM governor pump thermal
compensator air receiver (for correct operation
of governor's systems)

7. Heated parts of inlet guide vane (vertical
and horizontal supports)

8. Air bleed for PSS trap heating

9. PSS ejector

Either engine has shutter 1919T (2), which opens hot air flow from combustor

cooling loop (5).

NOTE. The second shutter (4) serves for air supply to PSS ejector for creation of vacuum, which
promotes suction and ejection of dust from engine inlet duct.
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In PSS, the following surfaces are heated by hot air (Fig. 7.15): intake lip and duct
surface, PSS trap, HP-3BM governor thermal compensator air receiver (Fig. 7.14, 6).
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Fig. 7.15. PSS parts heated by hot air

1. Intake lip 3. PSS trap
2. Duct surface

Electrical heating (Fig. 7.16) is provided for the following units of PSS: fairing front

and back, dust removal pipeline casing, dust exhaust throat and noses of fairing
supports.
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Fig. 7.16. PSS parts heated by heating elements

1. Fairing front 3. Dust removal pipeline casing
2. Nose of fairing support 4, Fairing back
5. Dust exhaust throat

Heating pads are pasted on the entire area of the said surfaces (inside or outside).
Between casing and heating pad, thermal sensors T[-2 are pasted; those sensors
ensure stable temperature of heater under various temperatures of outside air, along
with temperature regulators TOP-1M.

Electric heating system is powered by 200 V AC, 400 Hz.

Heating of left engine, its air intake and PSS are energized and de-energized
manually, heating of right engine and its inlet components are energized both
manually and automatically from ice detector (see below). Heating is de-energized
manually.

Readings of dashboard amperemeter (Fig. 7.18) shall be within 65-120 A. Current
value depends upon simultaneous energizing of PSS front and back heating. To know
true value of current, amperemeter readings should be divided by 3.

Technical details of heating elements:

Supply voltage, V 200-208V

Power demand, W, max. 8000

Current consumption, A, max. 40
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7.4.4.Rotors Anti-Ice System
Blades of main and tail rotors are heated by heating elements powered by AC
voltage.

Main rotor heating element comprises four sections, that of tail rotor is divided in two
sections.

Fig. 7.17. Main and Tail Rotors Blades Anti-Ice System. Diagram of Heating Elements
Location Relative to Blade Profile

1. Diagram of Main Rotor Heating Elements 2. Diagram of Tail Rotor Heating Elements
(4 sections) (2 sections)

Sections are energized in cycles by cyclic timer NMMK-21. In one cycle, the cyclic timer
activates heating of every section of main and tail rotors for 38.5 sec and cooling of
them for 115.5 sec (main rotor section) and 38.5 sec (tail rotor section). Tail rotor
heating elements sections are energized in the following sequence: the first sections
of tail rotor blades’ heating elements are energized along with the sections I and III
of main rotor blades’ heating elements; the second sections are energized along with
the sections II and IV of main rotor blades’ heating elements.

For check of current value in every section of every main rotor blade and in tail rotor
sections, set rotary switch TOKWM MOTPEBUTENEM (CONSUMERS CURRENTS) to
positions JIOMACTWU HECYLL. BUHTA (MAIN ROTOR BLADES) 1-2-3-4-5 and XBOCT
BMHTA (TAIL ROTOR) in series when lamp of appropriate section comes on and
check current in relevant sections of blades by dashboard amperemeter, Fig. 7.18.
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Fig. 7.18. Check of Anti-Ice System Heating Elements Electric Circuits Operation

1. Current consumers rotary switch 2. Lamp indicating energizing of separate
sections of main rotor and tail rotor
3. AC amperemeter

Dashboard amperemeter should be within:

e 60-72 A for main rotor blade;
e 110-150 A for tail rotor blades.

To know true value of current, amperemeter readings are to be divided by 3 for main
rotor blade and by 6 for tail rotor blades.

7.4.5.Ice Detectors

For timely detection of icing, warning about helicopter structures icing and automatic
energizing of anti-icing system, helicopter is equipped with radioisotopic ice detector
PNO-3 (RIO-3). Detecting unit of ice detector PUO-3 is installed in fan air intake
duct. Operation is based on variation in conductivity of electric circuit section, which
is energized by radioisotope beta-ray emission.

Fig. 7.19. Radioisotopic Ice Detector

Moreover, visual ice detector is fitted outside, on left land blister. Visual ice detector
is a rod on the left sliding blister. The rod has red and black vertical stripes, 5 mm
wide each. Pilot may use the rod to evaluate rate of icing (not implemented in the
stimulator).

Fig. 7.20. Visual Ice Detector
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Radioisotopic ice detector serves for sending signal about initiation of icing to the
crew (continuous warning signal when helicopter is in icing zone) and automatic
energizing of anti-icing system (of both rotors, right engine and glasses). After
helicopter leaves icing zone, ice detector PUO-3 stops generation of signal; ant-icing
system is to be de-energized manually.

Signal from ice detector PUO-3 may be generated with certain delay if significant
amount of ice is already accumulated on PSS and engine units. After heating is
energized, accumulated ice may come off and get into engines, thus causing failure
of engines.

To avoid this, heating of PSS and engines is to be energized manually before flight.
7.4.6. Control of Anti-Ice System

1. For anti-ice system functioning in manual and automatic modes, anti-ice system

CB

2. The control of anti-ice system is carried out using the anti-ice system Control
Panel, Fig. 7.21

should be on.
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Fig. 7.21. Anti-Ice System Control Panel

1. Switch OBLLUEE PY4YH-ABTOM (GENERAL
MANUAL-AUTO)

2. Anti-ice system disabling button

3. Switch ABUT NM3Y NEB (ENG PSS LEFT) for
PSS and left engine inlet heating

4, Icing indicator lamp (red) and anti-ice
system activation indicator lamp (green)

5. Indicator lamp of PSS and left (left side)
and right (right side) engines’ inlets heating
activated

6. Rotary switch, for consumers current
monitoring

7. Switch (manual — automatic activation)
ABUI N3Y MNPAB (ENG PSS RIGHT) for PSS
and right engine inlet heating

8. Monitoring of detector PMO-3 heating

9. Switch of detector PO-3 heating

10. Glasses heating switch

11. Detector PMO-3 heating serviceability
indicator lamp

12. AC amperemeter

13. Lamp indicating successive activation of
main and tail rotors’ separate sections



hes on the control

ﬂPOTMBOOEﬂEﬂEHMTEanAQ CUCTEMA

panel should be in lower position:

Operation in automatic mode is based on receiving a signal from ice detector PUUO-3
by anti-ice system control unit. At that, under icing conditions, anti-ice system and
warning system generates the following signals:

NPOTUBOOBNE

OBLLEE B)
YH LA)W

o for OBJIEAEH (ICING) lamp coming on;
e for automatic energizing of anti-icing system of rotors blades, right
engine, its air intake, PSS and glass heating — the same may be verified
by appropriate lamps coming on
: NPOTUBOOBNE AEHUTE IbHAS CUCTEMA

OBLLEE Ot R
U H 0

PYYH BKﬂ P
Ab OM ABT KOHTP

BbIK ﬂBMI’ﬂB‘J LlBVIF ﬂ3V CTEKU!I PWU 3 060re
NEB PU0-3

0BOr PEB

ABWT NPAB

nPAB N3y
NEPEMH

MPAB N3y

o for replay of PU-65 (RI-65) voice recorder message: OBJIEAEHEHUE
(ICING);

e to the CAPMMN-12M (SARPP-12DM) flight data recorder, for producing
signal OBNNIEAEH (ICING).

If anti-ice system was energized automatically, energize anti-ice system of PSS and
LEFT engine inlet manually (set switch ABWUI M3y JIEB (LEFT ENG PSS) to top
position), after you make sure in stable operation of right engine.



4. For anti-icing system operation in manual mode, all switches on the control

panel should be in upper position (exept PNO-3 swith):
NPOTUBOOBNE AEHUTE IbHAA CUCTEMA

OBLUEE 0
gl

HH< E
ABTOM >ebm QB TQ A

8biK 1B N3Y [IBMI’FI3V CTEKON |PUO-3
NEB

0BOrPEB 0BOrPEB
ABUT NE NBAr NPAB

/EB N3y nPA8 N3y
NEPEMH NEPEMH

/IEB N3y nPAB N3y
3AH 3

Moreover, manual energizing of anti-ice system for separate units is possible: main
rotor and tail rotor; left engine (PSS and engine inlet); right engine (PSS and engine
inlet); glasses.

5. To de-energize anti-ice system, set all anti-ice system switches to off (down) on

the control panel and press button BbIK (OFF)

7.4.7.The effect of Anti-Ice System system on the flight characteristics
Maximum takeoff weight

With PZU (PSS) turned on, reduce maximum takeoff weight indicated in charts Fig.
8.1, Fig. 8.2Fig. 8.3 by 200 kg. With engine and rotor anti-ice systems turned on,
reduce maximum takeoff weight indicated in this charts by 1000 kg.

Fuel consumption
With anti-ice system engaged, fuel consumption rates indicated in the tables Table
8.4 increase as follows:

e engine anti-ice system: 3%
e main and tail rotor anti-ice system: 2%

With the PZU (PSS) engaged, fuel consumption rates per hour provided in Table 8.4
increase by 3%.

7.5. Pneumatic System

Helicopter pneumatic system serves for breaking of main landing gear wheels and
charging of wheels tubes from on-board bottles when helicopter is not on an airfield

(Fig. 7.22).
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Compressed air under pressure 50 kgf/cm?2 is stored in bottles enclosed in main
landing gears brace struts.

Bottles are charged from compressor driven from main gear when engine is running,
or from ground bottle via charging connection.

A
B
6) (1) (8) (3) 19 (3)8) 1) E)3) C
Fig. 7.22. Pneumatic System Diagram
1. Pressure gauge MA-60K 8. Check valve 636100M
2. Pressure gauge HTM-60 9. Filter
3. Compressor AK-50T, 9. Filter
4. Bottles 10. Charging valve 3509¢50
5. Wheel break 11. Pressure control unit A1-50
6. Reducing valve YIN-25/2 A — pressure 40..54 kgf/cm?
7. Reducing accelerator YNO3/2M B — pressure 0..14 kgf/cm?2

C — pressure 30..34 kgf/cm?

(1) PRESSURE GAUGE MA-60K serves for breaks pressure monitoring;
(2) PRESSURE GAUGE HTM-60 serves for bottles pressure monitoring (4);
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Fig. 7.23. Pressure gauges of Pneumatic System
1. Pressure gauge HTM-60 (NTM-60) 2. Pressure gauge MA-60K (MA-60K)

(3) AIr CompPressor AK-50T (AK-50T) serves for re-charging of helicopter pneumatic
system with compressed air during flight. Compressor provides for charging of on-
board bottles with air to pressure (5000+400) kPa [(50+4) kgf/cm2] within no more
than 25 min. Air compressor AK-50T is driven from main gear.

(4) Borries. Bottles are formed by internal cavities of main landing gears brace
struts.

(5) WHEEL BrAKE is of drum type; for breaking, air presses pads to the drum.

(6) RepucinG VALVE YI125/2 (UP25/2) controls breaks of main landing gears’ wheels
pneumatically. Control is effected by lever on cyclic pitch control stick, Fig. 7.24.
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Fig. 7.24. Wheel Break Lever on Left Cyclic Pitch Control Stick

1. Breaks control lever 2. Parking break trigger

(7) REDUCING ACCELERATOR YIT103/2M (UPO3/2M) accelerates compressed air feed to
main gears wheels breaks; also, it ensures air bleed to atmosphere during breaks
release. Reducing accelerator operates from pilot pressure fed from reducing valve
YM25/2; the accelerator creates pressure of (3300+300) kPa [(33+3) kgf/cm2] in
break line.

(11) PrResSURE ConTrRoL Unit A4-50 (AD-50) switches over modes of AK-50T
compressor operation (operating mode to idle mode and vice versa), automatically.
Compressor is switched from operating to idle mode under air bottles pressure
(5000+400) kPa [(50+4) kgf/cm2], and from idle to operating mode under pressure
not less than 4000 kPa (40 kgf/cm2). Pressure control unit is installed on the
pneumatic units’ panel.

NOTE. Pneumatic units’ panel facilitates units installation and tightness check; also, it allows to reduce

number of pipes. It accommodates some pneumatic system units. The panel is located in fuselage
cargo compartment, left side.

Primary technical details of pneumatic system:

Parameter Description Minimum Nominal Value Maximum
Value Value
Bottles air pressure, kgf/cm? 40 50 54
Wheel breaks air pressure, kgf/cm? 30 32 34

Normal Operation

Check charging of air system (system pressure read by pressure gauge BO34YX
(AIR) should be 40...50 kg/cm2) and operation of landing gear wheels break system
(when break lever is pressed, wheel breaks pressure read by pressure gauge
TOPMO3 (BREAK) should be 30...34 kgf/cm2; after brake release, no residual
pressure in breaks is allowed).

7.6. Fire Protection System
7.6.1. Brief Description

Fire protection equipment serves for fire detection, indication and extinguishing in
the protected units. The helicopter fire protection equipment comprises fire detection
and alarm system and fire extinguishing system that includes two ballons with fire-
extinguishing liquid (one ballon is the first order operation; another is the second
order operation). After CUTHAJIM3AUMSA (INDICATION), 1 OYEPEAb (THE FIRST
ORDER), 2 OYEPEAb (THE SECOND ORDER) breakers are switched on, electric
circuit is powered by battery bus, Fig. 7.25:
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Fig. 7.25. Fire Protection System circuit breakers
7.6.2. Fire detection and alarm system

CCN-oK (SSP-FK) fire indication system serves for fire indication and crew warning.
The CCIM-®K (SSP-FK) fire indication system serves for:

o fire indication in the helicopter protected units
e crew warning by light alarm
e producing for additional signals on the voice data and flight variables
auto-recording equipment
e automatic energizing of the first order ballon discharging in the unit where
fire signal was detected
e indication of fire-extinguishing equipment operation
e monitoring of system serviceability and alertness.
The CCIM-®K (SSP-FK) equipment operation is based on receiving and processing electrical signal from
the special detecting units. This unit is a thermopile. It assembles of three alternately connected
chromel-alumel thermocouples. Electrodes hot junctions (fast-response) are much lesser size than
non-operating (slow-response) ones. When the unit enviroment heating fast, its fast-response
junctions heat much faster than slow-response ones as fast-response junctions are lesser mass. Due

to the difference of hot and non-operating junctions heating temperatures, thermal electromotive
force appears on the unit output rod.

Fire detection system

There is three sets of the CCIM-®K (SSP-FK) equipment on the helicopter. They
serves for fire detection in four units that are more dangerous in relation of fire
hazard. These units are as follows:

the left engine

the right engine

KO-50 kerosene-combustion heater

the main rotor transmission, the fuel consumed tank and the AN-9B (AI-
9V) engine (these three sections are included into one protected unit).

Fire detection system operates on a multiple-circuit electric device. It is equipped with some
standalone sensor groups, which initiate signals on actuation devices, in each monitored unit.

In the actuating unit, each sensor group is connected to its signal conditioner (combined unit) forming
a fully independent sensitive circuit. Thereby, it is ensured high system reliability, as in case of any
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sensor group failure, normal operation of the other sensor groups stays constant. The system is able
to detect a fire by one circuit of sensitive elements.

The CCM-®K (SSP-FK) system comprises the following:

42 FAS (fire-alarm sensor) signal devices type integrated into 14 groups.
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Fig. 7.26. Location of the CCIM-®K (SSP-FK) system sensors

three CCI-®OK-BUN (SSP-FK-BI) actuating units, which receive electric
signals initiating in sensors circuit in event of fire and control indication
system and automatic equipment. The actuating units are installed in the
cockpit on the right rack.

Fire alarm system

Light alarm. Fire light alarm system comprises five indicating lamps with red filters
installed on the fire protection system switchboard, Fig. 7.27, 1:

Two MOXAP NEB. AB. (LEFT ENGINE FIRE) and MOXAP [PAB. [B.
(RIGHT ENGINE FIRE) lamps indicate about a fire in the helicopter left
and right engine units

MOXAP KO-50 (KO-50 FIRE) lamp indicates about a fire in the KO-50
kerosene-combustion heater unit

MOXAP PEAYK. AU-9 (ROTOR TRANSMISSION FIRE AI-9) lamp indicates
about a fire in the units of the main rotor transmission, the fuel consumed
tank and the AN-9B (AI-9V) engine

MOXAP (FIRE) lamp is an additional lamp on the left dashboard which
duplicates any of four main lamps coming on, Fig. 7.28.
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Fig. 7.27. Fire protection system switchboard on Center overhead console

1. The lamp indicating fire in the protected Letters mark lamps indicating fire, operation of
units (MO>KAP J1IEB 1B, NMOXAP IMPAB 1B fire extinguishing system ballons and push
MOXAP KO-50, MOXAP PEA.AN-9) (LEFT buttons of units fire protection system as
ENGINE FIRE, RIGHT ENGINE FIRE, KO-50 follows:

FIRE, MAIN ROTOR AW-9 FIRE) a. The LEFT engine

2. The lamp indicating operation of the first b. The RIGHT engine

order fire extinguishing system c. The KO-50 kerosene-combustion heater

3. The lamp indicating operation of the second d. The main rotor transmission, the fuel

order fire extinguishing system consumed tank and APU

4. The first order fire extinguishing system
push button

5. The second order fire extinguishing system
push button

6. Alarm silence push button

Fig. 7.28. Lamp NMOXAP (FIRE) on the left dashboard
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To capture the crew attention to fire alert in any unit as soon as possible, it is
provided for operation these five indication lamps in flashing mode. For this purpose,
its supply circuits are connected into the helicopter FLASHER (MUIAJIKA) system
scheme.

Auxiliary alarm signal. Simultaneously with energizing the lamp, fire protection
system serves for sending auxiliary alarm signals by parallel circuit in the unit input in
the PU-65 (RI-65) voice data equipment kit. Depending on the site of the fire, a
signal comes on one of the four channels, which herewith energizing and serves for
replay of the PU-65 (RI-65) voice recorder message to the left pilot's phones:
MOXAP NEBbIA [ABUIATENb, MOXAP MPABbI ABUTATE/b, MOXAP PELYKTOP
BCY, MOXAP KO-50 (LEFT ENGINE FIRE, RIGHT ENGINE FIRE, ROTOR
TRANSMISSION APS FIRE, KO-50 FIRE).

The voice recorder message comes to the left pilot's phones repeatedly and replays
on a periodic basis of two messages per 12 s. Simultaneously, the same message is
sent to the flight ground control station and the unit input in the flight variables
auto-recording equipment (CAPMM-124M (SARPP-12DM)) via the helicopter
command communication VHF radio.

7.6.3.Indication and alarm system check

Indication and alarm system serviceability are monitored by checking of the
indicating lamps and monitoring of the sensors serviceability.

LAamps SERVICEABILITY and its power supply circuits are checked by the helicopter lamps
check system with the NMPOBEPKA JTAMI. MUTAJTIKA (LAMP CHECK. FLASHER) circuit
breaker and the MUTAJIKA (FLASHER) switch set to on.

When setting the NMPOBEPKA MUTIAJIKN-CUITHAJ. NAMI switch on the pilot’s central
console to the MPOBEPKA MUIAJIKW (FLASHER CHECK) position, five fire indication
lamps should come on in flashing mode (Fig. 7.27, 1 v Fig. 7.28). When setting the
MNMPOBEPKA CUMHAJI. JTIAMIN switch on, eight 1 OYEPE/[Db (1 ORDER) and 2 O4EPE/[b
(2 ORDER) lamps should come on (Fig. 7.27, 2, 3).

FAS SIGNAL DEVICES SERVICEABILITY and its power supply circuits are monitored by the
KOHTPOJIb AATYMKOB (MONITORING OF SIGNAL DEVICES) panel (Fig. 7.29) on
the mid section of electric panel after the OrHETYLUEHUE-KOHTPOJIb JATYMKOB
(FIRE EXTINGUISHING - MONITORING OF SIGNAL DEVICES) switch set to the
KOHTPOJIb OATHMKOB (MONITORING OF SIGNAL DEVICES) position. Herewith,
KOHTPOJ1b OATHYMKOB (MONITORING OF SIGNAL DEVICES) red indicator lamp (Fig.
7.29, 3) comes on, indicating monitoring circuit readiness
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Fig. 7.29. KOHTPOJ1b AATYUKOB (MONITORING OF SIGNAL DEVICES)
Center overhead console

1. OTHETYLUEHUME — KOHTPOJ1b JATHMKOB

(FIRE EXTINGUISHING - MONITORING OF

SIGNAL DEVICES) switch

2. Switch I — II checking of pyros on fire-
extinguishing liquid ballons

3. Lamp indicating position of switch (1)

KOHTPOJ1b JATYMKOB (MONITORING OF

SIGNAL DEVICES)

4. BblK — KOHTPOJ1b — KAHAJ1bl (OFF —
MONITORING — CHANNELS)1-2-3-4-5-6
switch
5. Positions for connection of signal devices
channels 1-2—-3—4-5-6 or monitoring shutting
down (BbIK (OFF))

Monitoring system is operated by battery bus via MPOTUBOMNOXAPHAA CUCTEMA.
CUrHANM3AL. (FIRE PROTECTION SYSTEM. INDICATION) circuit breaker and
KOHTPOJ1b AATYMKOB (MONITORING OF SIGNAL DEVICES) rotary switch. Fourteen
groups of FAS signal devices are integrated into six monitoring channels (Fig. 7.29,
4). Each of them connected to its switch contact. For monitoring, each switch is
required to set to checking channels position alternately. In case of serviceability of
signal devices in the groups and its power supply circuits, on the mid section of the
electric panel and the left dashboard, appropriate lamps, indicating fire, should come
on (Fig. 7.27, 1 n Fig. 7.28).

Division of the groups of the different units signal devices for monitoring channels is

given in the table:

Monitored units

Monitoring channels

Lamps come on

I |II |IIT |IV|V | VI
Left engine + |+ | + MNMOXAP NEB. AB. (LEFT ENGINE FIRE)
Right engine + |+ |+ MOXXAP MPAB [B. (RIGHT ENGINE FIRE)
Main rotor transmission, | + | + | + + MOXAP PEAYK. AN-9 (MAIN ROTOR AK-9
Service fuel cell (AI-9) FIRE)
AN-9B (AI-9V) engine + | + | MOXAP PEAYK. AN-9 (MAIN ROTOR AU-9

(AI-9) FIRE)
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KO-50 Kerosene- + | + MOXAP KO-50 (KO-50 FIRE)
combustion heater

7.6.4. Fire extinguishing system

Fixed fire extinguishing system comprises two YbLL-4-4 (UBSH-4-4) type ball shaped
ballons with extinguishing agent served for two orders discharging, Fig. 7.30. The
ballon is charged extinguishing agent comprised of Freon gas 114B, weighing
5,640 kg and, for providing this agent supply, it is charged air mixture or nitrogen
weighing 0,180 kg to the pressure (10500...11500) kPa [(105...115) kgf/cm?] at a
temperature of 15...20 °C. Each ballon is equipped with four initiators (as per the
number of protected units). Each initiator is opened by two pyros. Ballons are located
in the unit of the main rotor transmission on the starboard side.

1)2)3) @) (5) (6) @) (8) (9)(0)

v

Fig. 7.30. YbLLI-4-4 (UBSH-4-4) Fire extinguisher

1. Branch pipe to the unit of main rotor 5. MKy (PGKts) Initiator

transmission, the fuel consumed tank and AU- 6. Siphon tube

9B (AI-9V) engine 7. Collector component

2. Branch pipe outboard 8. Branch pipe to the KO-50 unit

3. Pressure gauge 9. Branch pipe to the left engine unit
4. Ybll-4-4 (UBSH-4-4) Fire extinfuisher 10. Branch pipe to the right engine unit

ballon, collector component

Please note, that during fire extinguishing in the unit of the main rotor transmission,
the fuel consumed tank and the AN-9B (AI-9V) engine, extinguishing agent spreads
through three protected sections (the section of the main rotor transmission, the
section of the fuel consumed tank as well as the section of the AW-9B (AI-9V)
engine), in spite of there was a fire in the section of the fuel consumed tank (for
example).
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7.6.5. Normal Operation
Operating Conditions (stages) and required actions

1. CHECK OF SERVICEABILITY OF ELECTRICAL POWER SYSTEM FIRE PROTECTION EQUIPMENT.
After energizing the electrical power sources, it is required to:

e set the PAZIVO (RADIO) breaker to off ﬂ;
e set the MPOTMBOMOXAPHASI CUCTEMA (FIRE PROTECTION SYSTEM)
kb kL BV e

NPOTUBONOXAPHAS CUCTEMA
CHFHA | 104EPELD | 204EPEAQDL N

breaker to on k™
e set the KOHTPOJ1b I‘II/IPOI‘IATPOHOB (PYROS MONITORING) switch to the

positions I and II alternately "*'T"’:ﬂ” make sure that pyros electric circuits
are serviceable (no yellow fire extinguisher indicator lamps should come

e set the KOHTPOJIb LI,AT‘-IVIKOB -OMHETYLUEHWE (MONITORING OF
SIGNAL DEVICES - FIRE EXTINGUISHING) switch to the KOHTPOJlb

(MONITORING) position . At that, the KOHTPOJIb OATYMKOB

iMONITORING OF SIGNAL DEVICES) indicator lamp should come on

4
set the rota switch to positions of six channels alternately

When setting the switch to positions 1 and 2, the following lamps should come on:
MOXAP JNEB. OB. (LEFT ENGINE FIRE), NMOXAP MPAB.AB. (RIGHT ENGINE FIRE),
MOXAP KO-50 (KO-50 FIRE), NMOXAP PEAYK.AU-9 (ROTOR TRANSMISSION AM-9
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the position 3, the KO-50 fire indicator lamp should go off. When setting the switch
to the positions 4, 5 and 6, the NMOXAP PEAYK.A/-9 (ROTOR TRANSMISSION AM-9
(AI-9) FIRE) indicator lamp should come on, ahother lamps should go off.

2. SYSTEM PREPARATION FOR WORK

e set the rotary switch to the BblK (OFF) position ;
e set the KOHTPOJIb AATYMKOB-OMHETYLUEHUE (MONITORING OF
SIGNAL DEVICES - FIRE EXTINGUISHING) switch to the OrHETYLUEHUE

(FIRE EXTINGUISHING) position . At that, the KOHTPOJIb
AATHNKOB iMONITORING OF SIGNAL DEVICES) indicator lamp should go

off .
e The system is ready to automatic operation or manual actuation.

3. SWITCHING THE SYSTEM OFF

After taxiing in and shutting down the engines, for switching the system off, set the
MPOTUBOIMOXAPHAA CUCTEMA (FIRE PROTECTION SYSTEM) breaker to off.

WARNING. To avoid operating of the first (automatic) order fire extinguishers of
the system, do not set the rotor switch from the BbIKJ1 (OFF) position if the
KOHTPOJIb AATHYUKOB-OMHETYLLEHWME (MONITORING OF SIGNAL DEVICES - FIRE
EXTINGUISHING ) switch is in the position OTHETYLUEHUE (FIRE EXTINGUISHING),
and do not set the KOHTPOJIb OATYUKOB-OrHETYLUEHME (MONITORING OF
SIGNAL DEVICES - FIRE EXTINGUISHING ) switch to the OMHETYLWWEHME (FIRE
EXTINGUISHING) position before the rotor switch is set to the BbIKJT (OFF) position.

The system operation and crew procedure
with fire protection equipment in case of fire

If there is any protected units fire (for example, the left engine fire) and thermal
electromotive force on any signal devices channels, the following lamps come on:

o the MOXAP JIEB B (LEFT ENGINE FIRE) lamp on the fire protection
system switchboard (Fig. 7.27, 1-a);
e the NOXAP (FIRE) lamp on the left dashboard (Fig. 7.28).

Simultaneously, pyro of extinguishing liquid supply line of the first order ballon
detonates. At that, the 1 OYEPEAb (1 ORDER) indicator lamp of the first order
operation on the fire protection system switchboard comes on (Fig. 7.27, 2-a).
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When fire is extinguished, during not more than 10 s, thermal electromotive force on
any signal devices channels disappeares and the MOXAP JIEB B (LEFT ENGINE
FIRE) lamp goes off, but the 1 OYEPE[b (1 ORDER) lamp continues to come on.
When the lamps do not go off in 10 s, press the BblK. CUTHAJIM3ALMWN MOXXAPA
(ALARM SILENCE PUSH BUTTON) button (Fig. 7.27, 6).

When the first order ballon is not operated automatically, the NOXAP JIEB B (LEFT
ENGINE FIRE) lamp on the fire protection system switchboard and the MOXAP
(FIRE) lamp on the left dashboard come on, but the 1 OYEPEZb (1 ORDER) lamp
does not come on), it is required to detonate the pyro of extinguishing liquid supply
line to the left engine unit of the first order ballon manually by pressing the 1
OYEPEZDb (1 ORDER) button for the left engine unit (Fig. 7.27, 4-a).

When the left engine fire is extinguished by the first order ballon, and then there is
another unit fire (for example, the unit of the main rotor transmission, the fuel
consumed tank and APS (auxiliary power supply)), that is required to detonate the
pyro of the second order ballon manually by pressing the 2 OYEPEIb (2 ORDER)
button for the unit of the main rotor transmission, the fuel consumed tank and APS
(Fig. 7.27, 5-d). After that, the 2 OYEPE[b (2 ORDER) lamp, located under the
MNMOXXAP PEL.AN-9 (ROTOR TRANSMISSION AU-9 FIRE) lamp on the fire protection
system switchboard, comes on (Fig. 7.27, 3-d).

NOTE. After fire extinguishing system operating in the unit of the main rotor transmission, the fuel

consumed tank and APS operates, the AW-9B (AI-9V) engine shuts down, if it operates, and its start is
blocked. That is similar to the KO-50 unit.

See also Onboard fire

7.7. Environmental and heating system
7.7.1.Brief description

The environmental and heating system is used for creating and maintaining
comfortable environmental conditions for crew and passengers. It provides:

e supply of heated and atmospheric air to the cockpit and cargo cabin;
e airflow for blowing on front winshields and cockpit blisters.

This system consists of the KO-50 combustion heater and two DV-302T cockpit fans
for right and left pilot.

The heater is operating in the following way: after heater was started, in the
combustion camera the kerosene-air mixture is being burned and exhaust gas is
being removed through the exhaust nozzle. Heat from the combustion, is warming
up the calorifer. The airflow from a fan is moving through calorifer, air is being
warmed up and fed to the helicopter’s cockpit.

The heater can operate either in automatic, manual or ventilation mode. When
heater is operating in automatic mode, the temperature, set by the temperature
knob, is being maintained constant. Manual control is used for maximum or medium
heating output modes. The recirculation mode is used to speed up the heating of the
cabins during winter conditions, by using air from the cargo cabin. In the game, this
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behavior of shut-dumper is not modelled. In the ventilation mode, this system
provides cooling of the heater and cabins ventilation (through air ducts) during
warmer seasons.

In the electrical circuit of the heater, the relay, which disconnects electrical power
supply in case of a fire in the KO-50 bay, is installed.

The KO-50 heater is located in front of the right external fuel tank, Fig. 7.31:

Fig. 7.31. Location of the KO-50 heater on the helicopter

Heat ouptut of the KO-50 heater is equal to 50,000 kcal/h, in case of temperature
difference on the ground of 130°C. Air consumption is 1,760 kg/h, if pressure behind
the heater is 100 mm H,0. Fuel consumption is 8.7 kg/h. Electrical power
consumption of the fan is 2.5 kW.

Fuel for the heater is supplied from the right engine’s fuel pipes, when the 610200A
KO-50 electro-magnetic valve is opened. This valve is opened by the heater starter
system, from the KO-50 control panel, Fig. 7.32.
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Fig. 7.32. KO-

1. KO-50 start button
2. KO-50 status panel:

— MNOAOrPEBATE/b (PREHEATER) —
indicates engagement of the fuel preheater;

— 3AXUTAHUE (IGNITION) — indicates
operation of the igniter;

— KO-50 PABOTAET - KO-50 IS
OPERATING

3. PYYH — (HEATPAJIb) — ABTOM (MANUAL —
NEUTRAL —AUTO ) KO-50 modes switch

50 control panel

4, The 3AJIMBKA — MNMOJIH PEXXUM — CPEAH
PEXXUM (PRIME-HIGH-MEDIUM OUTPUT
MODE):

—MNOJH PEXXM — CPEAH PEXXUM (HIGH
—MEDIUM MODE) positions are used for
setting high and medium heat output modes
correspondingly, when operating in manual
mode;

—3AJINBKA (PRIME) position is used for
system maintenance and not modelled in this
game.

5. Fan switch
6. Temperature knob



7.7.2.Enabling the KO-50 heater in automatic mode

Enable the KO-50 ACB on the right over head circuit breaker panel
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set the mode switch on the heater control panel into the ABTOM.
(AUTOMATIC) position (Fig. 7.32, 3);

set required temperature by the temperature knob (Fig. 7.32, 6);

press the 3AMYCK (START) button (Fig. 7.32, 1), as a result on the heater
control panel the NOAOIPEBATEJIb (PREHEATER) signal panel goes on.
When fuel temperature reaches 70+5°C, the T[OAOIPEBATEJIb
(PREHEATER) panel goes off and the 3AXKUTAHWE (INGITION) and KO-50
PABOTAET (KO-50 IS OPERATING) lights are on. After not more than 40
seconds, the 3AXWIAHME (IGNITION) panel should go off, this will
indicate sustainable combustion of the fuel in the KO-50 heater.

7.7.3.Enabling the KO-50 heater in manual mode

Enable the KO-50 ACB on the right over head circuit breaker panel panel;
set the mode switch on the KO-50 control panel to the PY4YH (MANUAL)
position;

set the heat output mode switch to the NMOJIH.PEXXUM (HIGH OUTPUT) or
CPEAH.PEXXM (MEDIUM OUTPUT) position;

press the 3AMNYCK (START) button.

The following stages of operation are equal to those in automatic mode.

NOTE: Before disabling the heater, to cool it faster, set the BEHTWJ1. (VENTILATION) switch to the
BKJ1. (ENABLE) position for 3..10 minutes (no need to use it in game).

7.7.4.Using the KO-50 heater in ventilation mode

When the heater is supposed to be used during summer time for cabins ventilation,
enable the KO-50 ACB and set the BEHTWJ1. (VENTILATION) switch to the BKIJI.
(ENABLE) position. Air is supplied, using the same air channels as during winter time.

7.7.5.Switching OFF the KO-50 heater

Set the PYYH.- ABTOM. (MANUAL-AUTO) switch into the neutral position;
after landing, disable corresponding ACB.
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7.8. Lighting equipment

The helicopter is equipped with lighting equipment, which supposed to be used
during day and night flights. Ligthing equipmet includes exterior and interior lighting
equipment.

7.8.1. Exterior lighting equipment

Exterior lighting equipment consists of, Fig. 7.33:

two FPP-7M search/landing lights;

FR-100 taxi light;

MSL-3 anti-collision light;

BANO-45 navigation lights and the KhS-39 tail light;
OPS-57 formation lights;

blade tip lights.

Fig. 7.33. Exterior lighting equipment

1. KhS-39 tail light 6. FR-100 taxi light
2. Left BANO-45 navigation light (red) 7. OPS-57 formation lights
3. MSL-3 anti-collision light 8. Right BANO-45 navigation light (green)

4. Right pilot's FPP-7M light 9. Blade tip lights
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5. Left pilot’s FPP-7M light

Electrical circuits of the exterior lighting system are connected via ACBs, located on
the right over head circuit breaker panel, Fig. 7.34:

1) 2) 3) 1)

PTA P Tbl
NEBAA

NPABASR

YnPABA| CBET |YNPABA| CBET

5)6) (7) (8)

CTPOEB|NPOBEPK| CBET
OTHH | NAMN
MHFASIKA

nP®-4

AHO
NEB | NPAB

Fig. 7.34. The ACBs of the exterior lighting system

1. Left search/landing light, light control circuit
2. Left search/landing light, incandescent light
bulb circuit

3. Right search/landing light, light control
circuit and incandescent light bulb circuit of
taxi light

4. Right search/landing light, incandescent
light bulb circuit

5. Navigation lights’ supply circuit

6. Formation lights’ supply circuit

7. MUTAJIKA (FLASH) circuit

8. PRF-4 lights (on the main landing gear
struts, not implemented)

The ACB of the anti-collision light is located on the right side console (see below).

FPP-7M search/landing light

There are two FPP-7 search/ landing lights, mounted under the helicopter nose
section to the right and left of the longitudinal centerline (Fig. 7.33 , 4, 5)

. The lights are designed for search operations during low

visibility conditions, searching and illuminating landing sites and taxi areas at night.
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The lights can be elevetade at angle from 0 (down) to up to 120° and turned at any
angle in azimuthal direction or can be retracted.

The right FPP-7M lights is connected to the battery circuit, and the left one to the
rectifier bus. In the light control and incandescent light bulb circuits are automatic
circuit breakers, located on the right over head circuit breaker panel

DA 2B Tbl
NEBAA NPABASR
YNPABA| CBET |YNPABA| CBET

Turning on the lights and supplying electrical power to the extension/retraction and
rotation switches is done with help of two ®APbl CBET — BbIK — YBPAHA (LIGHT ON

— OFF - RETRACTED) switches, when they are set to the CBET (LIGHT) position
CBET

@23&«

LTIV [LShift + L] / [RShift + L] These switches are located on separated

panels, attached to the left of the pilot’s instrument panel and to the right of the co-
pilot’s one (Fig. 7.35, 2 ,3):

YBPAHA _

Fig. 7.35. Lights controls
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1. Left pilot’s FR-100 taxi light switch 3. Right pilot’s FPP-7M search/landing light
2. Left pilot’'s FPP-7M search/landing light control switch
control switch

Extension, retraction (beam elevation control), rotation to the left and to the right
(azumith control) is performed with help of two five-position hats, located on the
collectives, Fig. 7.36:

Fig. 7.36. Search/taxi light beam controls
1. Light (beam) forward (up) [[LShift + 8] |(left 3. Light (beam) backward (down)

light) / [RShift + 8] |(right light) [LShift + 7]] / [RShift + 7]
2. Light (beam) rotation to the right 4. Light (beam) rotation to the left
[LShift + 0]] / [RShift + 0]| [LShift + 9] / [[RShift + 9]|

When the ®APbl CBET — YBPAHA (LIGHT ON —OFF - RETRACTED) switches are set
CBET

ﬂ BbIK
Q‘.

to the YBPAHA (RETRACTION) position BBEELZEEEM [not assigned]|, lights turn off
and retract automatically. During retraction, the lights are automatically returning to
their initial position in relation to the helicopter centerline. Fully extended and
retracted positions are locked with help of limit switches.

CBET _

@Bux
The BbIK (OFF) position EEEILIEM (neutral) (first press) is used for

preserving position of the light, when light is OFF. In game, this is a default position.

FPP-7M FEATURES are shown in Table 7.2
Table 7.2

Nominal supply voltage, V 27

Current, consumed by the each electrical motor, A, not
more

0,7
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Consumed power, Watt, not more 480

Nominal luminous intensity, cd 300000
Extension elevation angle, degrees from 0 to 120
Rotation angle (azumith) not limited
Weight, kg, not more 3

FR-100 taxi light

The light is used for illuminating surface while taxiing. The taxi light is located on the

lower part of the fuselage ‘
life of the landing lights).

(in real life, used for saving service

It is supplied by the battery bus via the ®APbl MNMPABASA YIMPABJIEHUE (LIGHTS

RIGHT CONTROL) ACB , and turns on by the ®APbl -
PYJTIEXKHAS (LIGHTS -TAXI) SW|tch located near the left FPP-7 switch, (Fig. 7.35, 1)

MSL-3 anti-collision light

The MSL-3 anti-collision light is designed to indicate the direction of travel and the
position of the helicopter at night, during inclement weather, and in poor visibility. It
is used to indicate the place of helicopter in case of emergency landing. The MSL-3

light is located on the top of the tail, . This light is turned on by



[RCtrl + 6],

This light is connected to the battery bus (on some models, for example Mi-8MTVx —
to the rectifier bus).

panel

To avoid overheating, do not operate the anti-collision light for more than 10 minutes
on the ground if the main rotor is not turning (not implemented).

Navigation lights

Navigation lights are used for indication of helicopter position.

On the helicopter the BANO-45 type navigation lights and the KhS-39 tail light are
installed.

or on {he starboard and port sides of the nose part of the fuselage

(if weapon racks and armor are not mounted), KhS-39 is

installed on top of the tail &
Navigation lights are supplied via the "AHO"

NVIATION LIGHTS) ACB, located on

A SR TFb TPOEB|NPOBEPK
NEBAA NPABAS OrHK | NAMN
YNPABA| CBET |YNPABA| CBE MHFASIKA

the right over head circuit breaker panel . Navigation



lights are controlled (enabling and selection of the illumination intensity) by the AHO
TYCK/IO —(neutral)- APKO (NAVIGATION LIGHT DIMINISHED- neutral - BRIGHT)
switch, located on the electrical panel of the right side console.

sEm @ nposnscx

AEXKYPH 0 EE

V‘TPOEB KDHTVP

| [RCtrl_+ 1] (down), SIPKO (BRIGHT) —

| [[RCErl + 2 (up). Neutral position turns of all navigation lights.

The arbitrary light signal codes can be given with help of the "KOA-AHO"
(NAVIGATIONAL LIGHT CODE) button, located on the left side console
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OPS-57 Formation lights

The OPS-57 formation lights are designed to assist pilots in maintaining formation
while flying at night and in poor visibility conditions.There are three formation lights

on the helicopter

The formation lights are supplied by the recitifier bus via the CTPOEB OIrHU
(FORMATION LIGHTS) ACB, which is installed on the right over head circuit breaker

NEBAR NPABAS AHO
YNPABA| CBET |YNPABA| CBET

panel . These lights are controlled (enabling and
selection of illimination intensity) with help of the OrHWM CTPOEB TYCKJ/IO -
(HenTpanb)— SAPKO (NAVIGATION LIGHTS DIMINISHED —(neutral) -BRIGHT),
installed on the electrical panel of the right side console

TYCKJIO (DIMINISHED) — [RCtrl_+ 3] (down), SIPKO (BRIGHT) -

0
RCtrl + 4]| (up) . Neutral position turns of all formation lights.
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Blade tip lights

The blade tip lights are used to indicate the position of the main rotor blades for
movement of the helicopter at night or in poor visibility. A blade tip light is installed
inside a removable fairing on each

main rotor blade tip cap ", This lights are enabled by the Or'HU
KOHTYP (BLADE TIP) switch, which is installed on the electrical panel of the right

APKO
R @ @ @
ICBEWENRE TYCK POB/ECK
AEXYPH OBMEE  AnO orhu MASIK

CTPOEB | KOHTYP

=T @4 DX

side console

[RCtrl + 5],

Blade tip lights are powered by the 115 VAC bus through the TR 115/7.5V
transformer.

7.8.2. Interior lighting equipment
The interior lighting system includes interior illumination of the cockpit, cargo cabin
and various compartments, and in-helicopter light signalization system.

Cockpit illumination

Cockpit illumination consists of:

e player flashlight;
e illumination of pilots” working space;
e red backlight system.

PLAYER'S FLASHLIGHT
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Player’s flashlight is used to ease navigation in the cockpit during night missions with

cold start . It can be turned on/off by
pressing the [[LAIt + L] Jkeys and controlled by the mouse.

ILLUMINATION OF PILOTS’ WORKING SPACE
Cockpit is illuminated by the white (main) and red (backup) light with help of two

dome lights , installed on the cockpit
ceiling on both sides of the helicopter. Each dome light contains two bulbs — one is
white and the other is red. These lights turn on by the M/IA®OH KPACHbIA (DOME
LIGHT RED) (up) — (neutral)-BEJIblA (WHITE) (down) switch. Neutral position turns
off corresponding dome light. This switches are located on the triangular panels,

Fig. 7.37.



Fig. 7.37. Backup dome lights

RED LIGHT BACKLIGHTING SYSTEM

Red light backlighting system is used for backlighting various instruments and
gauges on the instrument panels, central panel and electrical panel (right rear
console).

Red light backlighting system of the central panel and electrical panel is divided on
two groups. Group I is connected to the rectifier bus and group II to the battery bus.
Red light backlighting system has no ACBs. Turning on of both groups and backlight
intensity adjustment is performed with help of rheostats. To limit maximum voltage
applied to red backlight system, rheostats have limiters.

Red light backlighting for the left overhead circuit breaker panel, left-side console,
left triangular panel, left overhead console, pilot’s instrument panel, KI-13 compass,
left pilot's and cargo cabin’s intercoms and left FPP-7M control panel is controlled by
the KPACHbI MOACBET — MPYMMA 1 (RED BACKLIGHT —GROUP1) and KPACHbIIA




KPACHbIA NOACBET

QO A
\
>
2
/ =
$a

rPYNNA1

side console

Red light backlighting for the weapon console, R-863 radio control panels, right over
head circuit breaker panel, right side console, right triangular panel, copilot’s
instrument panel and right FPP-7 control panel is controlled by the KPACHbIN
NMOACBET — IPYMMNA 1 (RED BACKLIGHT —GROUP1) and KPACHbI MOJACBET -
PYMMA 2 (RED BACKLIGHT - GROUP2) rheostats, installed on the right side console

KPACHbIA NOACBET

rPYNNA 1 rPYNNA 2

Red light backlighting of the central autopilot console, center overhead console, AC
power control console, R-828, UV-27, Yadro-1M control panels, and panels installed
in the doorway, is controlled by the KPACHbIA MOACBET — IPYMMA 1 (RED
BACKLIGHT —GROUP1) and KPACHbI/ MOACBET — IPYMMA 2 (RED BACKLIGHT -



GROUP2) rheostats, located on the right side of the cockpit doorway

The 5.5V red backlighting (the "Moacsetr 5,5V" (Backlight 5.5V)) system was
designed to backlight gauges and instruments, installed on the Mi-8MT as part of
modernization of the Mi-8T). I can be enabled by the NMOACBET 5,5B (BACKLIGHT

5.5V) switch, installed on the right triangular panel
Backlight intensity is regulated by the TR-100 transformer, mounted on the rlght

stand (behind the copilot’s back) i —
5.5V backlighting system, are shown on Fig. 7.38:

sed . Gauges, backlighted by the



Fig. 7.38. Instruments backlighted by the "Moaceet 5,5V" (Backlight 5.5V) system

Supply circuits of the red 5.5V backlight are connected to the 115 VAC generator
bus.

Illuminaton of cargo cabin and technical compartments

This function is not implemented.
In-helicopter light signalization system

Monitoring of the helicopter’s systems and units, besides dedicated instruments, is
performed with help of in-helicopter light signalization system.

Signalization is done with help of light panels with light filters of red, yellow and
green color, located on the instrument panels, central panel and electrical panel. For
some light panel groups, some special operating modes are intended (FLASHING,
DAY-NIGHT) and lamps checking.

The “MIGALKA"” (FLASH) system is developed for attracting pilot’'s attention to the
light panel, indicating malfunction or failure of some system, unit and informing him
about emergency situations (fire, icing, excessive engine vibration, operation of
backup systems, 270 liters of fuel remains in fuel tank). The operating principle of
the “"MIGALKA” (FLASH) is based on lamps, operating in impulse mode. Flashing



[Reari+-]

THE "[JEHB-HOYb" (DAY-NIGHT) system is intended to reduce illumination intensity
for some intruments and light panels. This is done by setting the "TABJIO [EHb-
HO4Yb" (PANEL DAY-NIGHT) switch, located on the right side console

, to the "HOUYbL" (NIGHT) (up) position. As a result,
light panels, connected to the JEHb-HOYb" (DAY-NIGHT) system will illuminate with
half-intensity.

WARNING LAMPS CHECKING SYSTEM
To enable warning lamps checking system pilot must enable:

e ACB "MPOBEPKA JIAMI MUTANIKA"(LAMP TEST FLASH)
F® @7 ]

PLTA PR
NEBAA NPABAS AHO
YNPABA| CBET |YNPABA| CBET MHFASIKA

e set the "MPOBEPKA CUMHAN NIAMIT — MUTAJIKU" (WARN LTS - TEST-
FLASH) switch, located on central panel, into "CUrHA JIAMM" (WARN



LTS)

(up) position
[LAIt + LCtrl + B]].

As a result all signal panels will be on, except those, which are connected to the
"MUTANIKA" (FLASH) system, and those, which are on, when corresponding
equipment is connected (for example, ASPOJPOMHOE TMWTAHME (GROUND
POWER)).

When the switch "MNMPOBEPKA CUIHAJT JTIAMIT — (neutral) — MVIF#J'IKVI" (\‘VARN LTS -

TEST- FLASH) is set to "IMPOBEPKA MWIAJIKN" (FLASH)
(down)

[LAIt + LCtrl + V]|, all light panels, connected to the "MUIAJIKA" (FLASH) system will
be operating in impulse mode (flashing).

Light panels, connected to the MIGALKA (FLASHING) system are shown on
Fig. 7.39:




5 4)
P
Fig. 7.39. Light panels, connected to the MIGALKA (FLASH) system
1. OBJIEAEHEHUE (ICING) 3. OCTAJIOCb 270n (270 L
(started/continuing) REMAINS)(emergency fuel)
2. Fire in compartments (from left to right): 4. OYBNNP BKJTKOYEHA (BACKUP IS ON)
= [IOXAP JIEB OB (FIRE LEFT ENGINE) (indicates that backup hydraulic system is
(in left engine's compartment) operating, it automatically means failure in the
= TOXAP MNPAB B (FIRE RIGHT utility hydraulic system)
ENGINE) (in the right engine’s 5. Fire annunciator NMOXAP (FIRE), then —
compartment) BbIK/MHOYM NEB B (STOP LEFT ENGINE),
= TOXAP KO-50 (FIRE KO-50) (fire in BbIK/1HO4YM MPAB B (STOP RIGHT ENGINE)
the heater) (signalization of excessive engine vibration,
= [IOXAP PE AN-9 (FIRE that can damage corresponding engine)

TRANSMISSION AI-9) (in the
transmission compartment of the APU
and in service fuel tank)

Circuits for checking warning lamps functionality, "MUTAJIKA" (FLASH) and "[EHb-
HOYb" (DAY-NIGHT) systems are connected to battery bus via the MPOBEPKA JTAMI
MUIAJTIKA (LAMP TEST FLASH) ACB on the right over head circuit breaker panel.

7.9. Registration of the flight parameters and voice recording
7.9.1. SARPP-12DM flight data recorder

This system is not implemented, but corresponding light panel and switch are
animated.

The SARPP-12DM flight data recorder is designed to record the flight parameters of
the helicopter under normal and emergency conditions.



The system continuously records the helicopter’s barometric altitude, indicated
airspeed, the position (tilt and height) of the main rotor swashplate, the main rotor
RPM, and the helicopter pitch and roll angles. The system also records nine event-
driven parameters. The trigger events include low fuel emergency, failure of any fuel
boost pump, engine emergency power engagement, detection of a fire in any deck
compartment, main hydraulic system failure, backup hydraulic system failure, loss of
oil pressure in the main transmission, engagement of engine and particle separator
anti-ice system (right engine only), and engagement of rotor deice system. All data is
provided to the recorder via sensors, pressure switches, and/or transducers installed
in the monitored systems.

CAPIMN
PABOTAET

PY4H

§

ABTOM
CAPNN-12

Fig. 7.40. SARPP-12D1M FDR power switch and indicator light, left side panel

The recorder may be turned on manually or set for automatic operation using the
"CAPMMN-1241M "PYYH — ABTOM"" (FLIGHT RECORDER) switch on the pilot's left
side panel. When the switch is placed in the AUTO (down) position, the system is
turned on automatically just after takeoff, when the AM-800K microswitch in the left
main landing gear strut is activated. The microswitch activates when the weight is
removed from the main landing gear. If the film transport and light-beam in the K12-
51DM data storage unit are operational, the "CAPINIM PABOTAET" (SARPP WORKING)
indicator light, located near the switch, will blink. In AUTO mode, the system
activates only if there is sufficient pressure in the main or reserve hydraulic system

The flight recorder system consists of:

e K12-51DM data storage unit;
e YcC-4-1M UsS-4-1M matching device;
e Sensors.



The SARPP-12 system is enabled by the "CAPIM-124 PY4YH-ABTOM" (SARPP-12D

MANUAL-AUTO) switch on the left side console

To enable the system before engine start, set the corresponding switch to the
"ABTOM." (AUTO) or PYYH (MANUAL) position [LAlt + LCtrl + LShift + 6]| .

When this switch is set to the ABTOM. (AUTO) position, the flight recorder begins
operating only if there is enough pressure in the utility or backup hydraulic system,
or if limit switches in the main landing gear struts trigger when helicopter is airborne.
If set to the PYYH. (MANUAL), recorder engages immediately, indendently on
pressure in the hydraulic systems.

Data storage unit in armored container and matching device are installed in the tail
boom.

The SARPP-12DM system is supplied by the 27-29V onboard DC bus, and in
emergency mode by the battery bus, through PM-10 SARPP ACB, located on the ACB
panel.

Continuous operating time of the SARPP-12 system is not less than 5.5 hours.
7.9.2.P-503B voice recorder

Not implemented, but corresponding switch is animated.

Voice recorder is designed for recording voice information of the helicopter’s pilot,
transmitted over radios and intercoms, as well as information given to the pilot.
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left side panel

The voice recorder is supplied by the 27 V DC bus under normal circumstances and
by the battery bus in emergency cases.

7.10. Sling load equipment
7.10.1. General description

Sling load equipment is used for transporting large-sized cargo under the helicopter’s
fuselage, for releasing cargo at required point, and for performing construction and
installation works, Fig. 7.41.

Fig. 7.41. Helicopter with a sling-load

The helicopter has cargo cable set with maximum load of 4000 kg with length of
cargo cables of 4 meters. Cargo is released by opening electrical cargo hook
remotely.

Sling load equipment set consists of:

e 4 cables;
e DG-64M cargo hook;
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o fuselage attach points;

e release barrier;

e pulley block and cable (not modelled);

e extension cables for 5, 10, 15, 20, 30, 40, 50 n 65 m (up to 30m in
game);

e cargo cable set (4x4m), also known as "spider" (any length is possible in
the game);

e various additional details (swivel hook, master link of cargo cable set), are
not modelled.

The main load-bearing elements of the outer sling cable are four 16-mm cables. On
top of each cable there is a hinge by which this cable is attached to a special
fuselage attach point, located under helicopter’s ceiling (directly under the main rotor
transmission) on frames N2 7 and 10. In the lower part all four cables are connected
with the scale of the DG-64M and then cable goes through the access hole. Sling
load equipment is shown on Fig. 7.42.

Fig. 7.42. Sling load equipment diagram

1. Four load-bearing cables 4. Access hole
2. Release barrier 5. Extension cables
3. DG-64M cargo hook

7.10.2. Cargo hook controls

The DG-64M cargo hook lock is controlled electrically:

N2
—
N2
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e supply voltage is 27-29V;
e minimum voltage required for hook opening is 20V.
Controling cargo hook lock means choosing the unhook method: either automatic

opening (or unhook) when cargo touches the ground or manually opening the lock in
flight (and cargo release).

To power up electrical circuits, controlling hook lock, pilot must enable the
"YMPABJIEHME OTKPbITUEM 3AMKA" "OCHOBHOE", "OYB/NP" (CARGO HOOK MAIN
AUX) on the right overhead circuit breaker panel:

YNPAB NNEHUE
OTKP 3AMKA
OCHOBH | 0,Y61HP

Automatic opening

Automatic cargo unhook is activated before landing when cargo is already hooked.
To do that, one must enable the BHELUHAA MOABECKA ABTOM CBEPOC (EXTERNAL
LOAD AUTO RELEASE) switch (UP), located on the left side panel:

ABTOM
C5P0C

C]
BH!HM

M0 4,BECKA

[RCtrl + RShift + K]|.

When cargo touches ground and load on lock lever reduces to less than 25 kg, hook
opens and cargo remains on the ground. When lock is opened, the 3AMOK OTKPbIT

TOPMO3

-

BHEWHAR
M0 4,BECKA

SAMOK

(HOOK OPEN) light panel is on e
Manual cargo release

Cargo hook can be opened during flight (cargo release). Two procedures are used
for that: normal (tactical) release and emergency cargo release, if emergency
situation occurs during the flight.
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To open hook lock with help of electromagnetic trigger, pilot has to press tactical
cargo release button or emergency cargo release button. Both buttons are located on
collective, Fig. 7.43.

Fig. 7.43. Cargo release buttons on the collective

1. Safety cover of the ABAP CBEPOC 3. Tactical release button

(EMERGENCY RELEASE) button [RCtrl + Rshift + Ralt +L]|

Rshift + Ralt + R]| or [RCtrl + Rshift + Ralt + Q]| (only if safety
2. Emetgency release button cover is opened)

[RCtrl + Rshift + Ralt + P]| 4. Safety cover of the TAKT CBPOC I'PY3A
or [[RCtrl + Rshift + Ralt + A]| (only if safety (TACTICAL CARGO RELEASE) button

cover is opened) [RCtrl + Rshift + Ralt + T]|

There is no any difference for player in tactical or emergency cargo release during
flight, result is completely the same. The only difference between tactical and
emergency release is that release signal goes via different electrical circuits to open
the DG-64 cargo hook. In both cases, when hook is opened, the 3AMOK OTKPbIT

SAMOK

(HOOK OPEN) light panel is on il

Cargo hook is closed manually (in this game it closes automatically, if cargo is
selected with help of radio menu and player hovers over the cargo for some amount
of time, see here).

Sling load operation (selection of the cargo, attachment and release) is described
here.

7.11. All1-34b (AP-34B) autopilot system
7.11.1. General description

The AP-34B four-channel -electrical-hydraulical autopilot system is designed to
stabilize the helicopter in roll, pitch, heading, altitude, and airspeed. The autopilot is



a system, receiving information about changes in angular positions of the helicopter,
barometric altitude and instrumental airspeed. It has four independent autopilot
channels, controlling corresponding helicopter’s controls:

yaw channel — tail rotor pitch;

roll channel — swashplate in lateral direction;

pitch channel- swashplate in longitudinal direction;
altitude channel — main rotor pitch;

When the altitude channel is engaged, the pitch channel receives correction signals
from the K3CIN (KZSP) airspeed correction unit to stabilize the airspeed.

The four autopilot channels (roll, pitch, yaw, altitude) provide:

e stabilization of helicopter’s position in three axes (longitudinal, lateral,
vertical);

o stabilization of altitude, during sustained level flight and hover;

e stabilization of indicated airspeed.

AP-34B autopilot system specifications:

Supply voltage, DC +28.5V
Supply voltage, AC ~36 V (3Ph), 400 Hz
Time to readiness under 2 min
Controls travel range in percents of full travel range, given to the | 20%
autopilot:
Autopilot stability in calm atmosphere conditions:

yaw channel +1°

roll channel +0,5°

pitch channel +0,5°

altitude +10m

airspeed £10 km/h
Max altitude 10000 m
Weight under 25 kg

7.11.2. Autopilot system’s unit

The AP-34B autopilot system includes the following units:

=) ‘ e

ABTONUAOT

e control panel ;

e control unit, it is needed for transforming, accumulating and amplifying of
the control signals (fully modeled);

e yaw, roll and pitch angular velocity sensors (fully modeled);

o amplifiers unit (fully modeled);
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e WH-4 (IN-4) zero indicator ‘ ;

e three compensation sensor (in each channel, fully modeled);
e KB-11 (KV-11) altitude corrector (fully modeled).

The AlN-346 (AP-34B) autopilot and control system mechanisms are powered by 27V
DC from the onboard battery and rectifier buses bus via the ABTOMUJIOT-OCHOBH.
(AUTOPILOT-MAIN), ABTOMUIOT-®PUKL,. (AUTOPILOT-FRICT) and ABTOMWIOT-

5l lu

ABTONUANOT
OCHOBHIQ’PHKU,IZMEKYPO
MY®ThI

SJIEKTPOMY®Tbl (AUTOPILOT-SOLENOID CLUTCHES) circuit
breakers. All circuit breakers are located on the right circuit breaker console.
Additionally, system is powered by the 36 VAC 400 Hz from 36 V three-phase
generator buses.

7.11.3. Autopilot controls and indicators
Control panel

The autopilot control panel is located on the center console and provide the following
functions:

e zeroing of autopilot control input prior to engaging the autopilot;

e individual engagement/disengagement of autopilot channels;

e entering of small corrections (£10%) using the centering knobs for pitch,
roll, and yaw channels;

e testing of the altitude channel using the "KOHTPOJIb" (TEST) switch.



0 9, 8 /)

Fig. 7.44. Autopilot control panel
1. Lamp-button, enabling yaw channel 6. Rotating scales, indicating mismatch
2. Lamp-button, disabling yaw channel between signals from yaw, roll and pitch
3. Lamp-button, enabling pitch and roll sensors and actual controls position
channels (1 mark corresponds to 1°)
4. Lamp-button, disabling altitude channel 7. KOHTPOJ1b (CONTROL) button for checking
5. Lamp-button, enabling altitude channel the altitude channel

8. Pitch channel centering knob
9. Roll channel centering knob
10. Yaw channel centering knob

UH-4 (IN-4) zero indicator

The WH-4 (IN-4) zero indicator unit shows the relative displacement of the flight
control servo spindle for each autopilot channel. It is located on the center console.

Fig. 7.45. UH-4 (IN-4) zero indicator

1. Maximum deflection marks 4. Pitch channel indicator

2. Yaw channel indicator

5. Altitude channel indicator
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3. Roll channel indicator

In other words, these indicators show center position of the control range, given to
the autopilot, relative to the helicopter controls such as pedals, collective or cyclic.
See below for explanations.

7.11.4. Equipment interacting with the autopilot system

The GMK-1A gyro compass system provides signals to the autopilot
control panel to stabilize a given heading of the helicopter. Besides that,
this system gives signal to the control panel to engage
alignment/matching mode for the yaw channel, when course set mode
and course system check are enabled. This functionality is enabled, when
the HAMPABJIEHUE (YAW) channel is engaged.

AGB-3K ADI of the co-pilot is a roll and pitch sensor for the autopilot
system. It is used when the ROLL-PITCH channel is engaged.

The K3CI (KZSP) airspeed correction unit is designed to provide an
electrical signal, proportional to the deviation of the actual speed from the
required one. The K3CIl (KZSP) affects pitch channel. It is used, when the
altitude channel is engaged.

The BCI (BSG) ready signal unit operates together with the K3CI (KZSP)
and provides ready signal, when K3CIl (KZSP) correction calculation
system is operational.

Combined KAU-30B control units (control actuator) and RA-60B steering
unit (control actuator) are executive units for both helicopter and
autopilot. They affect helicopter’s controls (swashplate of main rotor and
pitch control of tail rotor). Four steering units are installed in lateral and
longitudinal channels, collective channel and pedals channel. These
steering units have built-in feedback sensors, with help of which autopilot
receive feedback, see below.

Electromagnetic valves (GA-192), using signals from the autopilot, engage
steering units in autopilot mode (details described below).

Two BbIKJ1. Al (AUTOPILOT OFF) buttons are installed on cyclics

+ LShift + A]|.

Two buttons disengaging altitude channel, installed on the collectives
(their press is emulated when position of collective has been changed or
collective control buttons have been pressed - [Num - ]| or [[Num +]]).

Four small-sized switches on the pedals. When pilot puts feets on the
pedals, these switches trigger and alignment mode engages for the yaw
channel.

Small-sized switch, located on mechanical rocker of the SPUU-52 tail rotor
pitch limit system, which is used to engage alignment mode for yaw
channel, when mechanical rod in pedal channel is close to the mechanical
stop, position of which is defined by the SPUU-52 system (i.e. yaw
channel disengages when mechanical stop is reached).

Time relay with 0.5s delay, included in yaw channel, to prevent
oscilations, when autopilot switches to alignment mode.
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e Autopilot’s distribution box (not modelled).

Due to fact that the AP-34B autopilot operates together with the KAU-30B and RA-
60A electro-hydraulical executive units (control actuators), controls of the helicopter
can be controlled by the pilot, using normal helicopter controls (cyclic and collective)
and by the autopilot simultaneously (so called combined mode, when pilot can
overrule autopilot at any time while autopilot is engaged). In this mode, autopilot
affect small cylinder of the steering unit, which is, in its way, an adjustable rod,
included into the control system. Due to that, resulting movement of the controls is a
sum of pilot’'s and autopilot’s control inputs. Movements of the executive steering
units, due to signals from the autopilot, are not transferred back to cyclic and
collective.

Besides that, the autopilot can operate in the automatic helicopter stabilization mode
(when all four channels are engaged). Peculiarities in operation of the hydraulic units
in cases of autopilot and manual control are described below.

When the altitude channel is engaged, the pitch channel receives correction signals
from the K3CI (KZSP) airspeed correction unit.

Autopilot roll, pitch, and altitude correction signals are limited to a maximum of 20%
of control travel for flight safety in the event of false signals or system failure. In
addition, the pilot may intervene at any time while the autopilot is engaged to make
manual corrections by operating the flight controls.

7.11.5. Use of autopilot in different flight phases

The autopilot system is engaged for all normal flight operations. The pitch and roll
channel is normally engaged throughout the flight from takeoff to landing. Yaw and
altitude channels are used rarely.

The autopilot is engaged before takeoff, by pressing lamp-buttons, corresponding to

the required channels . The altitude channel can not

be engaged without engaging "ROLL-PITCH” channel.

When performing vertical takeoff, one must enable “"ROLL-PITCH” channel
(pilots, operating Mi-8 in Russian Federation, normally do not engage “YAW”
channel before takeoff).

When performing rolling takeoff, engage only "ROLL-PITCH"” channel. Engaging
must be monitored with help of lamp-buttons, which should be green for engaged
channels.

When in hover, the autopilot stabilizes the helicopter in pitch and roll, as well as
heading when the pedals are released (feet off the pedals). Autopilot functionality in
hover mode can be verified by checking the zero indicator unit for fluctuations in the
"K" (roll channel) "T" (pitch channel) "H" (yaw channel) servo displacement indicator
needles around neutral positions.
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In sustained flight conditions such as level flight, climb or descent with flight
controls released by the pilots, the autopilot will stabilize the helicopter attitude while
slowly decreasing airspeed, because the system is maintaining a pitch angle and not
airspeed (up to 150 km/h).

Piloting the helicopter with help of autopilot without moving controls

To adjust a helicopter heading, within £5° range during sustained level flight, while
autopilot is engaged, one must rotate the centering knob on the autopilot control

panel clockwise or counterclockwise Complete rotation of this knob
results in heading change of 10°. There are ten ticks on the scale, each tick
corresponds to 1° . In a similar way, the roll and pitch can be adjusted.

The altitude channel can be engaged after establishing level flight at an altitude of
not less than 50 m. Altitude channel operation can be verified by fluctuations of the
"B" (altitude channel) servo displacement indicator needle on the zero indicator unit,
changing of the main rotor collective pitch angle on the UP-21-15 gauge, and vertical
displacement of the helicopter as the autopilot system maintains altitude in turbulent
air.

Landing approach, braking, and landing are normally performed with the autopilot
channels “"ROLL” and “PITCH” engaged. After landing, the autopilot system is
disengaged with the "BbIKJI. AM" (Autopilot OFF) button, located on both cyclics

7.11.6. Explanations of the AP-34B peculiarities and key commands

Combined operation of hydraulic boosters and the AP-34B
autopilot in case of manual control

In case of automatic helicopter stabilization, the actuating rods of the KAU-30B combined hydraulic
boosters can move themselves within 20% of their full travel range, wherein control sticks (cyclics) do
not move and are hold in the same fixed positions by the spring load mechanism. Collectives are hold
by the friction mechanism.

Limitation of 20% (by design of steering units/ control actuators) of full travel range of is needed to
provide flight safety in case of autopilot failure, because the most of the failures are accompanied with
appearance of an one-way signal on the autopilot output and, as a result, fast reaction of the actuator
units.
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At the same time, this limited operating range of actuator units using autopilot signals is sufficient for
compensation of real-life distrubances, affecting helicopter and for stabilization of angular positions of
the helicopter.

The pilot may intervene at any time while the autopilot is engaged. For this purpose are centering
knobs for pitch, roll and yaw channels, full rotation of which corresponds to 10° change. There are ten
ticks on the scale, each tick corresponds to 1° .

By rotating correspondinig centering knob clockwise or counterclockwise, pilot force the helicopter to
turn. When pilot intervene roll or pitch, it is necessary to remove impact of signals from angular and
angular velocity sensors on hydraulic boosters of roll and pitch channels. For this purpose the
compensation sensors, kinematically connected with lateral and longitudinal controls, which provide
signals, equal to ones received from attitude indicator, but with opposite sign, are installed. In other
words, when pilot moves cyclic, the reference value of roll and pitch (which autopilot will maintain) is
constantly being updated.

In this way pilot controls helicopter’s roll and pitch, without disengaging autopilot, which is constantly
trying to maintain helicopter’s position, given by the pilot. For the pilot, to control yaw, on the pedals
are triggers and microswitches, which, when pressed, enable alignment mode for yaw channel. When
maneuver is finished and pedals are released, the autopilot for yaw channel engages automatically.

Game peculiarities, when pedals are used and "HAINPABJIEHUE"
(YAW) channel is engaged

To control yaw in the Mi-8MTV2, the RA-60A steering unit is used. Unlike the KAU-
30B, it has a special mechanism, allowing autopilot to move pedals, if limited travel
range of 20% is not sufficient for maintaining given direction.

If, for example, yaw channel is engaged and player during vertical ascend is not
compensating reactive moment of the main rotor with pedals, then after using 20%
of limited travel range, the RA-60A will be moving the right pedal forward without
any actions from player. Player pedals will remain in the same position. To align
position of player pedals with position of virtual pedals in Mi-8 model, perform the
following actions:

e return gaming pedals to a neutral position (if pedals have springs — simply
remove feets from the pedals);

e reset trimmer |[[LCtrl + T]|.

After this procedure the pedals in the model return to a neutral position and they will
be aligned with gaming pedals.

NOTE. Take into account that this procedure returns cyclic into neutral position, as well.
Trimmer features when autopilot is engaged

As in real life, in our model interaction between trimmer and autopilot in the Mi-8 is different from the
one, implemented in the Ka-50. In the Mi-8 depression and holding of the trimmer button do not
engage alignment mode of the autopilot, as it is done in the Ka-50. I.e. trimmer as object is not
interacting with autopilot at all.

Autopilot controls roll (pitch) within 20% of full cyclic travel range for this channel. The edge positions
on the IN-4 zero indicator (Fig. 7.45, 1) tell us that hydraulic boosters of roll or pitch (more precisely
the small cylinders of the steering unit) reached 20% of travel range, given for automatic stabilization
of roll and pitch angles. This appears as incrased sensitivity in helicopter reaction on small cyclic
movements to the side where limit was reached and creates certain discomfort for piloting.

The deviation of the center of the 20% zone, given to autopilot to stabilize helicopter, from current
position of the cyclic, can be estimated with help of IN-4 (Fig. 7.46, 2). If pilot, using trimmer, moved
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cyclic outside this zone (according to indications on the IN-4), then autopilot is not able to
“comfortably” stabilize roll (pitch) anymore, as before. Of course, pilot feels discomfort as well, even
when applied forces were removed from cyclic by the trimmer. In practice, it requires increased
amount of small cyclic corrections, needed for maintaining desired roll or pitch. To ease piloting, it is
necessary align the center of autopilot’'s 20% of range with the current position of the cyclic. In other
words,"point” the autopilot to a new reference position. This can be done in the two following ways:

1. By Centering knobs on the AP-34B control panel. In real life, it is a crew chief, who
normally, by rotating these knobs, removes misalignment, by setting roll and pitch according to
horizontal marks. Pilot, during this process, must slowly move cyclic towards new position to maintain
sustained flight, i.e. moving away from the position where autopilot was engaged and then trimming
the cyclic once again.

2. By disabling autopilot and balance correction followed by the autopilot engagement.

The first approach is useful, because it gives an opportunity to smoothly remove misalignment, the
second allows to do it fast without involving other crew members.

To better understand mentioned above features, see below.

Positions of Cyclic and zero indicators on IN-4 during Hover and
Level fligh (Roll-Pitch channel)

Below, the positions of cyclic, depending on moment when the “ROLL-PITCH”
channel was enabled, are shown for hover and level flight.

HOVER
Fig. 7.46. Hover
1. Hover. 2. Hover.
AP-34B (Roll-Pitch channel) is OFF AP-34B (Roll-Pitch channel) was turned ON while

on the ground, when Cyclic is in neutral position
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LEVEL FLIGHT

Fig. 7.47. Level Flight at 240 km/h

3. Speed 240 km/h. 4. Speed 240 km/h.

The AP-34B has been turned ON during hover The AP-34B has been turned OFF during flight at
240 km/h and then ON again after helicopter was
balanced.

In the game, there is an opportunity to adjust "ROLL-PITCH” with help of Al crew
chief. Auto adjustment can be performed by a command from player (key
kombination) [RAIt + A] lor automatically, if in the Mi-8MTV2 (see 14.8.1) the
“Autopilot Adjustment” checkbox is set, Fig. 7.48.
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Fig. 7.48. The "Autopilot Ajustment"” checkbox in special settings

When Al crew chief receives a command from the player to adjust the autopilot it
will “report” about actions taken.

AP-34B Key Commands

LAIt + LWin + Al Autopilot Altitude Channel OFF Button

LAIlt + A Autopilot Altitude Channel ON Button

LAIt + V| Autopilot Altitude Control Switch - Down

LAIlt + F Autopilot Altitude Control Switch - Up

LShift + LWin + §| Autopilot Heading Adjustment Knob - CCW/Left
LShift + LWin + D) Autopilot Heading Adjustment Knob - CW/Right
LCtrl + LWin + Al Autopilot Heading Channel OFF Button

LCtrl + A Autopilot Heading Channel ON Button

LCtrl + LShift + §| Autopilot Pitch Adjustment Knob - CCW/Left
LCtrl + LShift + D) Autopilot Pitch Adjustment Knob - CW/Right
LWin + RCtrl + § Autopilot Roll Adjustment Knob - CCW/Left
LWin + RCtrl + D| Autopilot Roll Adjustment Knob - CW/Right
LWin + Autopilot Roll/Pitch Channel ON Button

7.12. Exhaust IR suppression devices

Installs exhaust IR suppression devices (Fig. 7.49). It decreases engines’ IR
signature by approximately two times. This reduces lock on range for IR SAMs and
increases probability of successful flight through SAM protected areas.
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Fig. 7.49. Exhaust IR suppression devices

N O T E . Installation of the IR suppression devices requires, according to flight manual, to reduce
calculated takeoff weight by 300 kg. On the charts it is equal to increasing ambient temperature by
+3°C. Besides that, empty helicopter weight is increased by 160 kg.

N2
N2
&l



I; OPERATING LIMITS
AND RESTRICTIONS
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8. OPERATING LIMITS AND RESTRIGTIONS

8.1. Calculating maximum takeoff weight

Maximum takeoff weight for out of ground effect vertical takeoff (landing) (OGE
maximum hover weight) is displayed by Fig. 8.1. Maximum takeoff weight for in
ground effect vertical takeoff (landing) (IGE maximum hover weight) is displayed by
Fig. 8.2.

The maximum hover weight charts display maximum takeoff weight in relation to the
pressure altitude of the landing field and free air temperature (FAT) assuming calm
winds, 93% main rotor RPM, disengaged PZU Air Inlet Particle Separator System
(PSS), disengaged anti-ice systems.
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Fig. 8.1. OGE maximum hover weight chart (hover altitude 20 m).
PZU and anti-icing disabled

N O TE . IfEGS installed, reduce maximum weight indicated in chart by 300 kg.
With PZU (PSS) turned on, reduce maximum takeoff weight indicated in chart by 200

kg. With engine and rotor anti-ice systems turned on, reduce maximum takeoff
weight indicated in chart by 1000 kg.



When Exhaust IR suppression devices (7.12) are fitted reduce maximum takeoff
weight indicated in chart by 300 kg.
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Fig. 8.2. IGE maximum hover weight chart (hover altitude 3 m).
PZU and anti-icing disabled.

Any headwind increases maximum takeoff weight: +200 kg at 5 m/s; +1200 kg at
10 m/s.

Crosswind up to 5 m/s reduces performance by affecting the tail rotor and increasing
engine power requirements. Reduce maximum takeoff weight by 200 kg in the
presence of a crosswind of up to 5 m/s. At greater crosswind speeds, translational lift
effects become more dominant.

Performance reduction in tailwind conditions (blowback of hot exhaust gases into the
exhaust system) is not modeled in the simulation.

When calculating wind corrections for maximum hover weight, consider that wind
speed and direction may vary during takeoff/landing. Assume the lowest maximum
hover weight corresponding with possible wind variance.

If wind conditions cannot be determined, assume poor hover conditions of 4-6 m/s
tailwind.
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EXAMPLE:

Fig. 8.2 includes a solution (orange arrows) to the following example problem: determine the
maximum hover weight for vertical takeoff in ground effect from an airfield located at an altitude of
2,300 m and +30°C FAT.

SOLUTION:

Using the IGE maximum hover weight chart Fig. 8.2, enter the graph from the left at the point of the
desired pressure altitude of 2,300 m. Draw a line horizontally to intersect the desired temperature of
+30°C. From the intersection point, draw a vertical line down to find the maximum hover weight
value, in this case 11,680 kg.

To determine the maximum takeoff weight for a vertical takeoff out of ground effect, perform the
same process using the OGE maximum hover weight chart Fig. 8.1.

MAXIMUM TAKEOFF WEIGHT FOR A RUNNING TAKEOFF:

To determine the maximum takeoff weight for a running takeoff, utilize the IGE
maximum hover weight chart Fig. 8.2, but add an additional 500 kg to the solution.
Prior to performing a running takeoff, execute a test hover to an altitude of no less
than 1 m to verify correct maximum weight calculation.

MAXIMUM TAKEOFF WEIGHT FOR A NOSE WHEEL RUNNING TAKEOFF:

Use nose wheel running takeoff maximum takeoff weight chart Fig. 8.3 to determine
the maximum takeoff weight for a nose wheel running takeoff.

H, m
3000
i +50°\ \+40°\\;30§\ 0..+20°
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Fig. 8.3. Nose wheel running takeoff maximum takeoff weight chart

Execute a test hover to verify correct maximum weight calculation prior to
performing a nose wheel running takeoff. The takeoff can be performed if the
helicopter is able to lift off the ground during the test hover.

In all cases, the maximum takeoff weight should never exceed the helicopter
maximum gross weight of 13,000 kg.

The calculate fuel and cargo weight limitations, individual helicopter component
weights are provided in the Table 8.1:
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Table 8.1

i
Weight, included in
No Mi-8MTV2 May be §|mu!at|on model (as
equipped empty
weight ")
1 Empty helicopter weight 7200
2 Cabin ladder 7.3 7.3
3 Safe 4.5 Not modeled
4 Auxiliary fuel tank 70 Not modeled
5 Troop seats (30) 58.7 58.7
6 Cargo ramps 31.6 Not modeled
7 JINr-150m (LPG-150M) hoist 33.5 33.5
8 Mounts for assault rifle 19.8 19.8
9 Waste equipment 93.6 Not modeled
10 Assault ropes 6 Not modeled
11 Unusable fuel 20 20
12 Main fuel 0.775 kg/L
_ service tank 322 counted in the mission
editor
~ main tanks 1608 counted in the mission
editor
- auxiliary tanks 1388 Not modeled
13 Armor plating 419 419
- cockpit 332
- cargo cabin 33
- hydraulics compartment 54
14 Weapons stations racks 401 401
i5 Nose PKT 7.62-mm machine gun w/ 38.8 Not modeled
ammo
16 Tail PKT 7.62-mm machine gun 6.9 com_mted in the mission
w/ammo (3 box at 250 cartridges) ' editor
Door Machine gun 'KORD" 12.7-mm with
17 mounting device and on-board 138 counted in the mission
ammunition supplies (12 box at 50 editor
cartridges)
18 UV-26 (self-defense EW system) with 26.3 26.3
128 flares
19 B8-V20A launchers w/t ammo 100 gzliigtred in the mission
20 Rockets (20 x 80-mm S-80M) 242 gg‘ijtgtred in the mission
GUV-1 (12.7-mm +7.62-mm machine counted in the mission
21 452 X
gun) editor
22 | GUV-1 (30-mm grenades) 274 counted in the mission
editor
23 UPK-23-250 (23-mm mashin gun) 230 gg‘ijtgtred In the mission
24 Minelaying container (empty) 70 Not modeled
25 Crew O, equipment 19.3 Not modeled
26 Rope ladder 19.7 Not modeled
27 PKV sight 2.5 2.5
28 OPB-1r sight 8.2 Not modeled
29 Junction box of weapon with Bombing 15.9 15.9
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weapon Control Panel

30 Rescue egiupment: 216 Not modeled
- LPG-300 hoist 60
- hoist installation 95.5
- Junction box with fixing system | 15.6
- spot light 20.5
- rescue basket 30
- boat-hook 0.9
- hand spot light (2) 2
- rescue belt (2) 4
- crew cheif belt 1.8
- rubber mat 6.6
- rescue seat 9
- other 5.4
31 External sling system: 160.5 160.5
- keylock DG-64M 21.3
- Safeguard (skirt) of bottom
flap 9.3
- main ropes (4x1.11m) 10
Releasable components: 119.9
- sling cable type 1.7m 3.15
- sling cable type 5m 7.3
- sling cable type 10m (2) 27.3
- sling cable type 20m (2) 52.5
- lower strap (4x4m), or cargo 24
hook
- minor components 5.6
32 Rotor blade mooring equipment 43.3 Not modeled
33 L166V1A (self-defense EW system) 25 Not equipted
Total equipment weight, kg 1164.5
34 Lubrication oil 71.7 71.7
35 Crew of three 270 270

Total helicopter weight (oil, crew) WITHOUT fuel

and armament, kg 8706.2

8.2. Calculating flight range, radius, and time
This section provides the required data for calculating flight navigation planning.

Flight range (radius) and flight time depend on fuel quantity and consumption rate,
which in turn depends on helicopter weight, payload (which affects aerodynamic
performance (in particular drag)), flight altitude and airspeed.

The effects of these factors on flight distance and time are examined below.

ALtrrupe. Helicopters are generally flown at low altitudes. However if long range
operations are required, flight at altitudes of 2000 - 3000 m result in approximately
15% greater range than low altitudes.

AIRSPEED. Greatest flight range is achieved at or near optimum cruise speed (£20
km/h)
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CruUISE sPEep — optimum speed that provides greatest flight range (minimum fuel
consumption rate) is provided in Table 8.2.

Table 8.2

Helicopter weight 11 100 kg Helicopter weight greater than

) or less 11 100 kg
Altitude, m -
Airspeed (km/h)

indicated true indicated true
100 230 233 215 219
500 225 233 210 218
1000 220 233 205 218
2000 210 234 195 218
3000 195 230 160 190
4000 170 213 120 154
5000 120 163
6000 100 145

AERODYNAMIC FACTORS

When Exhaust IR suppression devices (7.12) are fitted, fuel consumption rates per
kilometer and per hour provided in Table 8.4 increase by 6%.

With armament fitted, fuel consumption rates are as indicated in Table 8.4.

ENGINE AIR BLEED FACTORS

With anti-icing and particle separator system engaged, fuel consumption rates
indicated in the tables below increase as follows:

e engine anti-icing: 3%

e main and tail rotor anti-icing: 2%

With the PZU particle separator system engaged, fuel consumption rates per hour
provided in Table 8.4 increase by 3%.

MINIMUM FUEL QUANTITY

To ensure flight safety, a minimum fuel quantity is provided, which equals 260 L for
the Mi-8MTV2.

GROUND RUNUP FUEL coNSUMPTION (Gr3) includes:

o fuel required for engine start, warm-up, and taxi: 30 kg/5 min (6 kg/min)
e fuel required by the APU while powering the electrical systems prior to
engine start: 1.25 kg/min)

GROUND TARGET ATTACK RUNS consume 12 kg of fuel/min on the first run. With 4-minute
repeat attack runs, each is estimated to consume 50 kg, which is equivalent to a
reduction of flight radius by approximately 10 km.
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Fuel consumption rates required from takeoff to altitude are provided below in Table
8.3 (nominal engine power setting).

Fuel consumption, distance, and time required from takeoff to altitude:

Table 8.3
Helicopter weight, kg
11000 12000 13000
Indicated
Altitude, m | airspeed, s £ s £ s £
km/h E= < £ B < £ B < £
/ £ g £ 3 g | E 3 o] £
> = ~ =] = ~ S c <
T (10} (] —_ 0 © (] —_ © (]
0S5, & £ LSl & E |95%| & =
L O X (a) - IL O X a) - I O X [a) =
Takeoff | _ 15 ; 1 15 - 15 ; 1
and climb
100 120 20 - 1.5 20 - 1.5 20 - 1.5
500 120 25 - 2 30 - 2 30 - 2
1000 120 35 4 2.5 40 5 3 40 5 3
2000 120 55 7 4 60 9 4.5 70 10 5.5
3000 110 75 10 6 85 13 |7 100 15 8
4000 110 95 15 7.5 115 19 |9 140 30 11.5
4800 100 - - - - - - 215 40 18
5000 100 115 20 9,5 155 27 | 13
6000 90 170 30 15 * * - - - -

FUEL CONSUMPTION RATES AT VARIOUS WEIGHT, ALTITUDES AND AIRSPEEDS FOR BOTH MAXIMUM

RANGE AND DURATION'S LEVEL FLIGHT, see Table 8.4
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Per kilometer and per hour fuel consumption rates at various altitudes and airspeeds for maximum rage depending on helicopter
weight.

Main rotor RPM 95%

Table 8.4
Fuel consumption rate vs helicopter weight (kg)
9000 10 000 11 000 12 000 13 000
H, m Qmin kgf/hr/ | q, Q - Q Qmin kgf/hr/ Q : a, Q -
qa, Q, . Qmin kgf/hr/ | q, . qa, Qmin kgf/hr/ Qmin kgf/hr/
kgf/km | kgf/hr im]”d ;9'7 K ':9f/ h | at Vind, km/h | kgf/km ‘:9'7 h i;\/"h”d kgf/km Eff/ at Vind, km/h ﬁqgf/ k ':9” M| at Vind, km/h

Transport configuration (w\o Weapons stations racks

100 2.66 620 445/ 120 2.69 |627 |470/120 2.75 641 |495/120 2.84 621 | 520/ 110 293 | 640 | 550/ 120

500 2.55 593 445 / 120 2.6 605 |455/110 2.67 621 |485/110 2.76 601 | 515/ 110 2.84 | 623 |545/110

1000 2.44 569 425 /120 249 | 580 |450/120 2.57 599 1475/120 2.66 587 | 505/ 120 2.77 | 614 |540/120

2000 2.24 525 400/ 100 2.33 | 546 | 425/100 2.42 572 1455/110 2.56 559 | 490 /130 2.72 592 |530/120
3000 2.11 485 380/ 100 2.23 | 510 |410/110 2.36 540 |445/120 2.65 500 | 480/ 120 294 | 554 |535/120
4000 2 426 370/ 100 2.14 455 |400/110 2.36 502 |445/120 3.23 487 | 495/ 120 3.85 | 575 |580/110

5000 2.09 354 360/ 100 2.37 406 |400/110 2.8 488 |470/110

Combat configuration (with Weapons stations racks) without armament

100 2.75 643 445 / 100 281 | 660 |475/100 2.87 676 | 500/ 115 2.95 651 | 530/ 120 3.03 | 673 555 /120

500 2.67 630 435/ 110 2.73 | 646 |460/110 2.79 663 490/ 110 2.85 640 | 515/ 110 294 | 660 |545/115

1000 2.55 613 425 /110 2.6 629 |450/110 2.66 648 480/ 110 2.75 627 | 505/ 110 2.9 651 | 540/110

2000 2.34 570 400/ 100 2.42 | 586 |425/100 2.53 610 |460/100 2.63 599 | 500/ 115 2.81 | 638 |540/ 115
3000 2.21 515 385/ 105 2.29 | 540 |415/115 2.44 581 |445/120 2.7 527 1490/ 120 3 579 550/ 120
4000 2.07 447 370/ 120 2.23 | 477 405/ 110 2.5 523 | 450/ 115 3.46 522 | 525/ 100 4.17 | 596 |630/100
5000 2.12 375 360 /100 245 | 431 415/ 100 3.03 507 | 520/ 100

Combat configuration with armament

100 2.83 692 450/ 110 291 | 697 |480/115 2.99 706 | 505/ 115 3.07 673 | 530/ 110 3.15 | 686 | 560/ 120
500 2.75 679 440 / 110 2.83 | 681 460/ 110 2.91 684 |490/110 2.99 649 | 520/ 110 3.07 | 662 550/ 115
1000 2.66 645 430/ 110 2.75 650 |455/110 2.82 657 | 480/ 100 2.9 624 | 510/ 110 2.99 | 642 545/ 120
2000 2.45 586 405 /100 2.52 593 |433/100 2.6 607 | 465/110 2.7 594 | 505/ 130 2.86 | 625 550 /120
3000 2.26 522 385/100 2.36 | 536 |415/100 2.48 559 1450/ 120 2.75 537 1495/ 120 3.13 | 617 [560/110

4000 2.12 464 375/ 120 2.28 1481 |405/110 2.6 548 |455/110 3.65 553 | 545/ 100 4.5 684 | 695/110

5000 2.15 376 365 / 105 2.61 |445 |425/100 3.6 553 [595/100

g, kgf/km — fuel consumption in kg for 1 km; Q, kgf/hr — fuel consumption in kg per hour; Vind — indicated airspeed
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FUEL CONSUMPTION, DISTANCE, AND TIME REQUIRED IN LANDING APPROACH

Table 8.5
Indicated Fuel
Starting altitude, m airspeed, Descent rate, m/s | consumption, Distance, km
km/h kgf
Deceleration, hover,
and landing B 15 1
100 120—130 2-4 20 —
500 140—150 5-6 25 5
1000 140—150 5-6 30 10
2000 140—150 5—6 45 20
3000 140—150 5-6 60 30
4000 120 3—4 90 40
5000 120 3-4 130 55
FUEL CONSUMPTION PER HOUR IN HOVER ( /(GF/HR ) OUT OF GROUND EFFECT
Table 8.6
Fuel consumption per hour (kgf/hr) vs airfield altitude, m
Helicopter weight
0 500 1000 2000 3000
9000 700 660 640 630 610
10000 730 710 700 690 690
11000 790 770 770 760 —
12000 850 840 840 — —
13000 920 920 — — —

To calculate the required fuel for a given mission range, calculate the fuel required
for non-navigation phases of the mission (start, taxi, target attack run(s)), add the
minimum fuel quantity, then subtract this sum from the total fuel quantity on board.
Multiply the remainder by 0.95 to add 5% navigational error factor and another 0.95
to add 5% for formation keeping.

8.3. Engines and transmission limits
8.3.1.Engines limits

TV3-117VM Maximum Operating Limits (all Altitude, all Ambient temperature) see in
Table 8.7

Table 8.7

Power setting MAX PTIT (°C) MAX N1 (%)

Max Rated 990 101.0

Take Off 990 101.0

MAX LTD Cruise 955 99.0

LTD Cruise 910 97.5

Cruise 870 95.5

IDLE 780 See Fig. 4.3




TV3-117VM operating range see in Table 8.8

Table 8.8
RPM
Oil Temp °C
N1 Nr
POWER o Ol MAX Time
jw)] ° Q =
SETTING £ 5 Pressure g |g, o) Allowed, minutes
© o (kgf/cm?2) S |C3¢ ®
g 2 0 E |=S9 =
=) o = o E JE 0] E E
55 | £5 s ¢ 5885 E¢
IDLE See Fig. 4.3 40-55 | 55-70 | >2 20
CRUISE 95+ 2 3,5+0,5 150 80-140 | 70 30 No limit
in accordance
with the IR-117,
Fig. 8.4, but
does not exceed
LTD CRUISE the values of the | 95%2 3,5£0,5 150 80-140 | 70 30 No limit
Table 8.7
MAX LTD
CRUISE 95+2 3,540,5 150 80-140 | 70 30 60
TAKE OFF 93+1 3,5£0,5 150 80-140 | 70 30 6
MAX RATED* 93+1 | - 3,5 0,5 150 80-140 | 70 30 (see **)
*When one engine has failed, the operating engine automatically elevates power to MAX Rated

available. MAX Rated Power operating mode can not be activated for both engines simultaneously.

Other translate: MAX Rated Power operating mode one of two engine can be activated only when the
other engine failure (ie any action of the crew with (for) two simultaneously operating engines can not
be set MAX Rated Power).

**Exceeding 6 minutes of operating time in the EMER (MAX RATED) /Take Off settings or the time
limits for other power settings, will result in a reduction in engine service life.

N1% Limits Adjusted for Ambient Temperature see in Fig. 8.4
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Fig. 8.4. N1% Limits Adjusted for Ambient Temperature

1. Maximum allowed N1 at standard atmospheric 4. MAX LTD CRUISE Power area
pressure 5. LTD CRUISE Power area

2. MAX RATED Power area 6. CRUISE Power area

3. TAKE OFF Power area

Example. Determine Maximum and Minimum N1 of Take-Off Power Setting mode for Ambient
Temperature at +24°C.

Key (for Minimum N1): enter the graph from the bottom applying the reported ambient temperature
(+24, a). Proceed vertically to the MIN Take Off power setting diagonals (b). Continue from the
intersecting point to the left to obtain the Minimum N1 (97.2%, ¢). Maximum N1 is 99.4%.

NOTE. This chart applies to standard atmospheric pressure. Apply the N1% established in this chart to
Fig. 8.5, N1 Adjusted for Barometric Pressure to find the N1 for the power setting required.
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Fig. 8.5. N1% Adjusted for Barometric Pressure
8.3.2. Transmition limits

Main Transmition Maximum Operating Limits:
a) oil pressure:

e IDLE mode - > 0,5 kg/sm?;
e other Power Setting mode — 3.5+0,5 kg/sm?;

b) oil temperature:
MAX 90°C;
recommended 50 - 80°C;

MIN Initial Oil Temp (for operating more IDLE) —15°C;
MIN Oil Temp Continuous Operation +30°C.

¢) Main Rotor RPM limitations see Table 8.9

Table 8.9

Absolute Limits: RPM, % MAX Time Allowed
MAX Rated & Take-Off Power 103%Maximum 10 Seconds

MAX Rated & Take-Off Power 88% Minimum 30 Seconds

All Settings above LTD Cruise 101%Maximum 20 Seconds

All Settings below LTD Cruise 103%Maximum 20 Seconds
Normal Operating Limits: RPM, % MAX Time Allowed
IDLE 55 to 70 (40 to 55 Single Engine) | 20 Minutes
CRUISE 97% Maximum Not Limited

LTD CRUISE 97% Maximum 60 Minutes

MAX LTD CRUISE 97% Maximum 60 Minutes

TAKE OFF 94% Maximum 6 to 15 Minutes
MAX RATED POWER 94% Maximum 6 to 60 Minutes

MAX oil temperature in Intermediate gearbox and Tail rotor gearbox is 110°C.
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9. NORMAL PROGEDURES

The automatic start-up procedure can be activated by pressing LWIN + HOME|.
Automatic shut down can be activated by pressing LWIN + END).

Below contains steps in two variants: SmMpPLIFIED PROCEDURE (the minimum necessary
action) and a ruLL pProcepURE (full set of actions). In addition, if any item (in table)
can be skipped, it is marked by *

9.1. Preflight cockpit check
9.1.1. Simplified procedure

Ensure the controls are properly set for start:

1. Rotor brake — DOWN (unlock) |RCtrl + RI

2. Cyclic - CENTER| &

For activate indicator [LCrtl + Enteﬂ

=]
=]

3. Collective- DOWN [Num -|
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4, Throttle — FULL LEFT (Idle Power) PgDnl

5. Engine Power Levers — MIDDLE (standart
power setting for normal operation)

IRCTRL + HOME|/ RCTRL + END|

9.1.2. Full procedure

Perform the following cockpit checks prior to flight:

e Make sure that the braking system is leak-free and operates normally
(after depression of the brake handle and attainment of a pressure of 31
to 34 kg/cm? in the brake line there should be no noise created by
outgoing air and, after releasing the brakes, there should be no residual

pressure in the brake system)
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Set the pressure altimeter pointers to zero and check the barometric
pressure display for compliance with the actual aerodrome pressure with
an accuracy of £1.5 mm Hg |[[LShift + B]| / [LCtrl + B]|

energize the helicopter electrical systems

check crew intercommunication over the SPU-7 ICS (in case multicrew
game)

check windshield wiper operation

check and set the clock;

check fuel quantity on the fuel gauge and set the fuel gauge selector to
"PACX" (SVC CELL) [2] (move to the co-pilot's seat), [RCtrl + RShift + V]|
for CW turn [[RCtrl + RShift + B]| for CCW turn.

release the rotor brake [RCtrl + R|| (down)

make sure the collective pitch control lever is at the lower stop [[Num -]|
and the throttle control twist grip is turned fully to the left [PgDni|, the
engines throttle levers are set in the neutral detent [[RCTRL + HOME /|
IRCTRL + END]|, the control stick is in a position close to neutral and the
fuel shutoff levers are in the aft (closed) position [ RCtrl + PageUp.)

9.2. Preparation and equipment check procedures preceding
APU start

The power supply is required to start the APU. APU start can be made with or using
batteries (A), or an external power supply (B).

9.2.1. Simplified procedure

A. Turn on onboard electrical power:

1. Right Side Panel - DC POWER:

AKKYMYI I, II (Battery 1, 2) — ON (UP),
check the voltage of the battery bus by setting
the DC selector knob to "LLUWHbI AKK." (BATT
BUS). The voltage should be no less than 24 V.
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2. Right rear console — AC: ~115 (inverter 115V)
— set to "PYYHOE" (MANUAL) (needed for
manometers and TV3-117VM exhaust gas
temperature gauges operation).

Note. When doing cold start from batteries, to
prevent them from fast discharge, it is
recommended to leave the 36V inverter switch
in neutral position, until generators are
operating.

3. Left and Right Circuit Breaker Panels:
All circuit breakers - ON RCTRL +

|RSHIFT +4... 9| (1..3 for Weapon System)

4, MPOTUBOOBJIEAEHEHUE (Anti-ice Control,
Left Engine, Right Engine) circuit breakers — OFF
(unless required)

| B. Connecting to external electrical power:
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5. m (Radio Menu), [[E]J, [[Q]J, U'F_l]J

(Connect Ground Electric Power).

Main
F1. Flight

2. Wingman 2
3 C

3. Main. Ground
Electric Power

F2. off
F11. Previous Menu
F12. Exit

1. Ground Crew

Is Menu

Crew. Ground

6. Once the "ASP. MUT. BK/IKOYEHO" (EXT PWR
ON) light illuminates (after successful connection
to an external power source), and check the DC
ground power source voltage by setting the DC
selector knob to "ASPOPOM. MUTAH." (EXT
PWR). The voltage should be within the limits of
27 -29 V.

7. Follow the procedures, described in the
chapter A

9.2.2. Full procedure

While performing complete preparation procedure, one must connect power sources
and continue extensive control and preparation of equipment for start.

Connection of power supplies

A. Turning on the batteries:

e "AKKYMYJI. I" n "II" (BATT I, II) to "BKJ1." (ON (up))|[LCtrl + LShift]

*1.2];

e check the voltage of the battery bus by setting the DC selector knob to
"LUNHbI AKK." (BATT BUS). The voltage should be no less than 24 V.
e check the condition of the batteries as follows:
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a) "ASPOAP. MNTAH." (EXT PWR (external power)) selector to "BbIK/1."
(OFF)([LCtrl + LShift + 7]|;

b) DC selector knob to "AKKYMYJ1. I" (BATT I) [[LCtrl + LShift + 9..0]|
c) "AKKYMYJ. II" (BATT II) to "BbIK/1" (OFF (down)) [[LCtrl + LShift +2]|
d) any fuel boost pump to ON and check Volts (no less than 24 V)

e) DC selector knob to "AKKYMYJ1. II" (BATT II) [[LCtrl + LShift + 9..0]|
f) AKKYMYJ. II" (BATT II) to "BKJ/1" (ON (up)) [LCtrl + LShift +2] |and

"AKKYMVYJ1. I" (BATT I) to "BbIK/1" (OFF (down)) [[LCtrl + LShift +1]|
Check voltage (no less than 24 V).

g) fuel boost pump to OFF [[RShift + 1];
h) "AKKYMYJI. I" n "II" (BATT I, II) to "BKJ/1." (ON (up))| [LCtr]l + LShift

[ 1.2];

i) DC selector knob to "LUMHbI AKK." (BATT BUS)|[LCtrl + LShift + 9..0]|

B. Connecting to external electrical power:

To connect to an external power source on the ground:

DC EXTERNAL POWER: once the "ADP. NMNT. BKJTKOYEHO" (EXT PWR ON)
light illuminates, then [[LCtrl + LShift + 7]|, check the DC ground power
source voltage by setting the DC selector knob to "ASPOZPOM. MNTAH."
(EXT PWR). The voltage should be within the limits of 27 - 29 V.

AC ExTERNAL POwWER (in DCS this occurs simultaneously with the DC power
supply): once the "A3P. MAT. BKJIKOYEHO" (EXT PWR ON) light
illuminates (after successful connection to an external power source), then
[LAIt + LShift + ‘]|, check the ground power source voltage by setting the
AC selector knob to "ASPOAPOM. MUTAH." (EXT PWR). The voltage
should be within the limits of 200 — 205 V. Set the "ASPOPOM. MUTAH."
(EXT PWR) switch to "BKJ1." (ON). Set the "MNMO-500A ~ 115" (Inverter 1)
and "MT-200 ~ 36" (Inverter 2) switches to the "ABTOMAT" (AUTO)
(down) postion. Set the "BbINPAMUTENN I, 11, IIT" (RECTIFIERS 1, 2, 3)
to the "BKJ1." (ON) (up) position. Check the rectifier bus voltage by setting
the DC selector knob to "LLUMHbI BbIMP." (RECT BUSES). The voltage
should be within the limits of 27 - 29 V.

o set the AC selector knob to the "~115" position. The voltage should be
115 V.

o Set the "ASPOAP. MUTAH." (EXT PWR) switch to "BKJ1." (ON) and the
Inverter 115 switch to "PYYHOE" (MAN).

o Check the inverter output voltage by setting the AC selector knob to
"~115". The voltage should be 115 V.
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Equipment preparation and check procedures, continued

switch ON all the circuit-breakers and switches required for starting the
APU and main engines (the starting system, ignition systems for the APU
and main engines, fire protection system, hydraulic systems, trim
actuators, fuel tank pumps, fuel quantity gauge, engine anti-icing system,
friction clutch, electric clutch, gyro correction cutout switch, attitude
indicator, directional gyro, autopilot, voice warning system, tail rotor pitch
limit system, cockpit voice recorder, anti-collision light [[RCTRL + RSHIFT]

Elmake sure the AC generator switches are set to "BbIKJTTOYEHO" (OFF)

(down) [LAIt + LShift + 1..2]|

make sure that PU-65 (RI-65) switch is in the BbIKJ1. (OFF) position and
the corresponding light panel BK/1KO4/ PN-65 (ENABLE RI-65) is on;
make sure that the Cryy-52 (SPUU-52) switch is in the BbIKJ1. (OFF)
position and the corresponding red light-button on the center console is
on;

check that helicopter has enough fuel, using fuel meter, after check
procedure, set the switch to the "PACX." (FEED TANK) position (player
must take the co-pilot seat)| [RCtrl + RShift + V]| rotation clockwise,
[RCtrl + Rshift + B]| rotation counterclockwise;

check that squibs of the fire extinguishers and fire signalization system are
operational according to the procedure described in the chapter 7.6.3

For night time operations:

flashlight [[LAIt + L]| (mouse control)

turn on red lighting of the instrument and control panels according 7.8.2
turn on the navigation lights [[RCtrl + 1..2]|(dimmed), the MSL-3 flasher

and rotor tip lights [[RCtrl + 5]| (they must be turned on for

safety of the ground crew, in game it is not necessary).

9.3. Starting the APU and main engines

After preflight cockpit check and energizing electrical power sources, is required
preparing for APU and main engines start:



Final procedures before APU start

1. Set the selector knob of TEST fire signal
chanel swich to "BbIK" (OFF), then "KOHTPOJ1b
OATUYMKOB — OFHETYLUEHWE" (FIRE EXT/TEST)

switch to "OTHETYLUEHWE" (EXT) (up, light out)

o

2. Switch on the fuel boost pumps [[RShift + 1||
of the service tank and the fuel transfer pumps
of the main tanks

Note. When performing cold start from
batteries, to safe batteries, it is recommended to
not enable transfer pumps, until APU generator
or rectifiers are operational.

NEBbIN
PABOTAET

NOTE. If during APU start will used battery only,
then it necessary fuel transfer pumps of the
main tanks set OFF

NPABbIV
PABOTAET
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3. Open the fuel fire (shutoff) valves (UP) |LAl§|
I+ 5..6]] then [RAIt + 5..6]|

e *switch on the command radio and request clearance for engine start

Starting the AI-9v APU

Start the APU prior to starting the main engines:

1. "3ANYCK— NMPOKPYT.— IOXHbII 3ANYCK" .
(START-CRANK-FALSE START selector on the 3ANICK TYPBOATPEFATA .
APU start control panel to "3AMYCK" (START) 3ANYCK AH-9B

(UP) [[RCtr] + E] / [RAIt + E]| O
neo
KPYT

NOXHBIA
3ANYCK
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2. Press the "3AMYCK" (START) button for 2 to 3
seconds [RShift + Home]|. The "ABTOMAT.
BKJ/TFOYEH" (AUTO IGNITION) light should
illuminate. The APU automatically accelerates to
idle speed, indicated by illumination of the "[AB.
MACJ1. HOPMA" (OIL PRESS NORM) and
"OBOPOTbl HOPMA" (NORMAL SPEED) lights.
The time to reach idle speed should not exceed
20 seconds.

3ANYCK TYPBOAIPErATA

3AHBCK

ﬂPU
KPBT

NOXHbIA
SANYCK

BbIK/]
AK-98B

ABTOM/TT
BK/IONEH

aA8 M/XI/M 0BOPOTDLI

HOPMA

HOPMA

Once the APU reaches idle speed, check its operational parameters and make sure:

e continuous idle EGT does not exceed
720°C;

e "IAB. MAC/A HOPMA" (OIL PRESS
NORM) and "OBOPOTbl HOPMA"
(NORMAL SPEED) lights illuminate;

e air pressure reading in the APU main air
bleed line (APU pressure gauge) is within
normal parameters (1.3-2.0 kg/sm?);

TEMNEP rA30B

ATPETAT

OABN 80311‘JY A
AW-9B
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"PE3EPBH. EHEPAT." (STBY GEN) switch
is set to "BbIKJ1." (OFF) (down)
LShift + 3

LR

PP ¥ & X

LE2ZP 0110 A \

The APU must run for a minimum of 1 minute before attempting to start the main
engines.

In case of an inadvertent shutdown of the APU, press the "BbIK/TKOYEHWE AN-9B"
(APU OFF) button for 2 to 3 seconds in order to cut off fuel supply to the APU[[End]]

The APU start can be aborted at any time by pressing the "BbIKJTTOYEHUE AU-9B"
(APU OFF) button for 2 to 3 seconds.

In case of an unsuccessful APU start, crank the APU as follows:

e set the "3AMNYCK — MPOKPYT. — JTOXHbIA 3AMYCK" (START-CRANK-
FALSE START) selector switch to (CRANK)|[RCtrl + E]|/ |[RAIt + EJ|;

e press the "3AMYCK" (START) button [[RShift + Home]| and check that the
"ABTOMAT. BKJIKOYEH" (AUTO IGNITION) and "OAB. MACJ1A HOPMA"
(OIL PRESS NORM) lights illuminate.

Restart attempts must be 3 minutes apart. Three attempts can be made. If the unit
does not start after three attempts, a 15 minute shut-down/cooling period must
follow before another start is attempted.

Continuous APU operation is limited to 30 minutes. In "PE3EPBH. NEHEPAT"
(STANDBY/GEN) mode, the APU cannot be operated beyond 30 minutes, after which
a 15 minute shut down/cooling period is required. Cool down the APU 15 minutes
between shutdown and restart. Run the APU a minimum of 1 minute before
shutdown.

Three consecutive attempts to start the main engines via APU bleed air are allowed.
The duration of each air bleed cycle should not exceed 45 seconds with intervals
between the air bleed cycles no less than 1 minute, during which the APU is run at
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idle speed. The continuous running time of the APU in this condition should not
exceed 13 minutes, followed by a 15 minute shut down/cooling period.

Do NOT start the main engines with the APU in DC generator mode (STBY GEN

switch on the right side console ON (up)).

Starting the TV3-117VM Main Engines

The engines starting order depends on the wind direction. The engine on the

downwind side is started first.

1. Set the start mode selector switch to
"3AMYCK" (START) [[LShift + E] Jand the "/IEB. —
MPAB." (LEFT - RIGHT) engine selector switch to
the desired engine for start (downwind first,
upwind second) [[RAIt + RShift + E]] / [[RCtr] +]

2. Press the "3AMYCK" (START) button for 2 to 3
seconds to initiate the start sequence

3ANYCK 0BWUrATESEMN

9,

3ANYCK
JIEB*=MNPAB

P>

BHUMAHRHE
HE NPOH3BOAH 3ANYCKA
APYroro ABHFATENR 20
OTKNHOYERHA ABTOMATA

NPEKPALL SANYCKA

NPOBEPKA 3AXXHIAH
JIEB+=1IPAB

NPOKPYT

3ANYCK
JIEB+=1PAB

)

NPOKPYT
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3. Open (set forward) the fuel shutoff lever of
the engine being started when N1 (compressor)

RPM begins to rise [ RCtrl + PgUp]| (left) /
[RCtrl + PgDn|| (right)

4. The engine should reach idle speed within 60
seconds. The "ABTOMAT. BKJIIOYEH" (AUTO
IGNITION ON) and "CTAPTEP PABOTAET"
(STARTER ON) lights should illuminate during
the start.

SANYCK 4BUrATENS

ABTOMAT
BK/MOMEH

BHUMAHHE
HE NPOH3BOAH SANYCKA
APYroro ABHIrATENA A0
OTKNHYEHHA ABTOMATA
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5. If engine startup is performed with use of
onboard batteries only, then after the first
engine has been started, connect onboard
power consumers to the APU generator by
setting the "PE3EPBH. TEHEPAT." (STANDBY
GENERATOR) [LCtr] + LShift + 3] n "MPOBEPKA
OBOPY/1.") (EQUIPMENT TEST)|[LCtr] + LShift +|
into the "BKJ1." (ON) positions.

IGNITION ON light in 30 seconds; STARTER ON light upon N1 RPM reaching 60-
65%).

Unusual thumps or impact noises during main engine start and rotor spin up indicate
the main rotor blades centrifugal droop limiters are hitting their stops. Carefully
adjust the cyclic control stick position until the noise is eliminated.

Set the "JIEB. - MPAB." (LEFT - RIGHT) engine selector switch to the second starting
engine (upwind side) [RAIt + RShift + E]| / [RCtrl + RShift + E] |and repeat the
starting procedure for the second engine.

With both engines started and running at idle speed, the Nr (main rotor) RPM should
stabilize within 55-70%.
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Immediately after starting the engine ..

6. Switch on the PZU particle separators for both e
engines by setting the "M3Y ABUIAT. — —
JIEB./MPAB." (PZU LH/RH) switches to the

"BK/1" (ON (up)) position [[LCtrl + D] / [[RCtrl +]
|Q—]| . Check the "MEB. M3Y BKJIOYEH." (LH PZU
ON) and "MPAB. MN3Y BKNKOYEH" (RH PZU ON)
lights to illuminate (for up to 30 seconds).

7. After successfully starting the main engines, 3ANYCK TYPEOATPErATA
allow the APU to cool down at idle speed for 0.5 BbIKN

- 1 min and shut the APU down by pressing the AH-98
"BbIKJT AU-9B" (APU OFF) button :

NOXHBIA
3ANYCK

0AB MACAA 0BOPOTDI
HOPMA HOPMA
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8. If engine startup is performed from batteries
only, then do not turn of the AI-9V until engines
have been warmed up and main rotor has
reached RPM of 88%. To supply onboard
consumers during the idle mode and when the
first engine has been started and second has
not, enable the STG-3 (see phase 5.) generator
by switching the "PE3EPBH. TEHEPAT."
(STANDBY GENERATOR) [LCtrl + LShift + 3]| »
"MPOBEPKA OBOPYA.") (EQUIPMENT
TEST)|[LCtr] + LShift + 8]] to the "BKJ/1." (ON)
positions. Note. If before APU start the transfer
pumps were off, to safe batteries power, now it
is time to enable them.

A
4

9.4. Engines warm up, Flight controls and Hydraulic systems

checks

Engine warm up is performed at idle power with collective lowered to minimum
[Num - 7|, throttle turned fully left [PgDn]|, engine condition levers set in the idle

detent (middle) position [[RCtrl + Home / RCtrl + End]].

Monitor the powerplant instrumentation during engine warm up. Warm up should not

exceed 1 minute.

Test the flight controls and hydraulic systems at idle power as follows:

e *alternatively move the cyclic and pedals to make sure the controls move

smoothly without jamming;

e *as the controls are moved, the main hydraulic system pressure should
vary within a range of 45+3 to 652, kg/cm®. Pressure in the reserve
hydraulic system should be approximately 5 kg/cm?.

The throttle can be set from full left to full right to accelerate the engines out of idle
power once the engine outlet oil temperature reaches +30°C and the main gearbox

oil temperature reaches at least -15°C.

Additional checks at idle (for in-depth study of the helicopter):

1. Check the utility and standby hydraulic systems;

2. Check the engine anti-icing system at idle;

3. Check the electronic engine governor, using channels ST1 and ST2:
e switch on the "3P[ JIEB. MNMPAB" (ELECTRONIC ENGINE GOVERNOR LEFT RIGHT);
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set the "KOHTPOJ1b CT-1 — PABOTA — KOHTPOJIb CT-2" (CHECK ST1 — OPERATION —
CHECK ST2) into the "CT-1" (ST1) positiion;

gradually increase the main rotor RPM by twisting the throttle grip to the right (main
rotor pitch should be in the lower stop position), if nesessary, use the ECL handles, until
the yellow warning panels "MPEB. Nct JIEB. [1B" (EXCEEDING RPM LEFT ENGINE),
"MPEB. Nct NMPAB (EXCEEDING RPM RIGHT ENGINE) go on. It should happen when

Nr (main rotor) = 91.5+2%,;

gradually reduce Nr at 5+7%, but not less than 88%, warning panels, mentioned above,
should remain on;

set the switch to the "CT-2" (ST-2) position and repeat the check.

WARNING: When switching from position "CT-1" (ST-1) to "CT-2" (ST-2) one must hold
them in intermediate state for some time. Fast toggling from "CT-1" (ST-1) to "CT-2"
(ST-2) can cause engines shut off (not implemented in the game).

9.5. Engine run up, switching ON generators and rectifiers.
Avionics checks

A. Switching ON generators and rectifiers

1. Rotate the throttle full right |PgUE||

2. Set the AC generators 1 and 2 [[LAIt + LShifd
+ 1..2]| and rectifiers switches (1..3) to ON

[LCtrl + LShift + 4..6]|.
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3. Request external power to be switched off.

When the "A3P. MAT. BKJTKOYEHO" (EXT PWR)
light turns off, set the "ASPOAP. MUTAH." (EXT
PWR) selector switches of OFF |[[LCtrl + LShift +]

4, If APU generator was enabled, now it is time
to turn it off, by setting the "PE3EPBH.
FEHEPAT." (STANDBY GENERATOR)

n "MPOBEPKA OBOPY/.")
(EQUIPMENT TEST)|[LCtrl + LShift + 8] ] into the
"BbIKJ1." (OFF) positions and the disable the
APU.

3ANYCK TYPEOATPErATA e
SAanyck AK-98B

neo
KPYT|

NOXHbLIH
3ANYCK

0AB MACAA 0BOPOTDI
HOPMA HOPMA

5*. Check
= the AC generators output voltage to be
within 200 to 205 V, [LAlt + LShift + 7]|
/ [[LAIt + LShift + 8]|

P I VYN

VW Rk N B
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= the rectifiers output voltage to be within
27 to 29 V, [[LCtrl + LShift + 9]] / [LCtr]]

= the transformer output voltage to be
115 V.




6. Set (or check) the MO-500 ~115 V (Inverter
1) [[LAIt + LShift + 3] and MT-500 ~36 V
(Inverter 2) [[LAIt + LShift + 5]| inverters to the
ABTOMAT (AUTO (down)) position.

Additional checks
at with fully opened (all the way to the right) throttle (for in-depth study of the helicopter):

1. Check the anti-icing system of the engines at right throttle. After 25-40 seconds from the moment
when the system was enabled, can increase: the gas temperature in front of compressor’s rotor (not
more than 60°C) and N (Turbine compressor RPM) (not more than 2%).

2. Check engines response:

e rotate the throttle twister all the way to the right (clockwise) and operate in this mode
for 1 min;

e remember RPM of the turbine compressor;

e rotate twister all the way to the left (counterclockwise);

e rotate throttle twister all the way to the right within 1-2 seconds and measure time from
the beginning of rotation to the moment when the RPM of turbine compressor reaches
RPM, which is 1-1.5% less than one, observed on the fully opened throttle;

e engines response should be within 3-6 seconds range.

3. Transition to the generator mode: 1% generator -"Bkn" (on), using the rotating switch, measure the
interphase voltage, 2" generator -"Bkn" (on), measure the interphase voltage, set the rotating switch
to the "115 8" (115 V) position.

4. Enable and check rectifiers (BY) — "Bkn" (ON), enabling them one by one and checking current
using ampermeter;

5. Check the system adjusting main rotor RPM:

e set the collective to 3° according to the main rotor pitch angle indicator, when throttle is
twisted all the way to the right, oil temperature in the main driveshaft must be not less
than 30° C;

e deflect the N2 trim INCR-DEC switch downward and after main rotor RPM has settled,
check the value of main rotor RPM, it should be within 91+2%;
deflect the switch upward and make sure that the main rotor RPM is within 96..99%;
if the upper limit of the main rotor RPM has not been reached, warm up oil in the main
driveshaft to 40-60°C and repeat the check;

o after checking the main rotor RPM range, by deflecting the N2 trim INCR-DEC switch, set
a main rotor RPM of 94..95% and lower the collective all the way down.

5. Check anti-icing system of main rotor, tail rotor, windshileds and dust protection devices (if
necessary) according to 7.4.6

7. "O6orpes MNBA" (Pitot tube heating) — check (if necessary);

8. SPUU-52- check:
e enable the circuit breaker on the right circuit breaker console, enable the "Cryy-52"
(SPUU-52) on the left triangular panel;
e return pedals to the neutral position;
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press the "otkn" button (lamp goes on), set the indicator to the middle position;

by keeping the the "oTkn" button pressed, set the spring loaded switch to the “t”
position, pointer on the indicator deflects to the right mark, then to the “P” position —
pointer deflects to the left mark;

release the button and the switch — lamp button goes off, and pointer on the indicator
returns to the middle position;

press the "otkn" button and while keeping it pressed, by rotating the "KoHTponb"
(CHECK) knob, deflect the pointer all the way to the right;

disable the the "Crnyy-52" (SPUU-52) and release the lamp-button, pointer on the
indicator should deflect all the way to the left, while lamp-button continues being on;
enable the the "Cryy-52" (SPUU-52), press the lamp-button and while keeping it
pressed, by the "KonTtponb" (CHECK) knob set the pointer to the middle position;
during flight the zero pointer on the indicator can deflect itself to the left, when ambient
temperature increases or air pressure reduces.

B. Avionics check

Switch on all the flight, navigation, radio communication and electronic equipment
required for the flight, and test for proper functioning.

7. Prior to powering up the AI'b-3K (AGB-3K)
attitude indicator, cage the device by pressing
the "APPETUP" (CAGE) button: pressing the
"APPETUP" (CAGE) button [[LCtrl + LShift + N]|

(I[RCtrl + Rshift + N]| for right) and switch on

[LAIt + LShift + G]] ([RAIt + RCtrl + P]| for right)

and test the attitude indicator
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8. Switch on:

the BK-53PLU (VK-53RSh) gyro
correction cutout switch

[LALt + LShift + F]|;

the CMyYy-52 (PITH LIM SYS)

[LAIt + LShift + T]|;

the PU-65 (INF REP) [not assigned]

@

; cnYyy-52

9*. Switch on the ADF and tune to the desired
channel/frequency (detailed instructions here);

10. Switch on:

the "INCC-15" (DISS-15) Doppler
navigation system [RAIt + RShift + T]|;
the right AGB-3K: pressing the
"APPETWUP" (CAGE) [[RCtrl + RShift + N]|
and switch on [RAIt + RCtrl + PJ|;

the gyromagnetic compass 'MK-1A
(GMK-1A) [RAIt + RShift + U]].




11*, When directional gyro heading arrow
settles on the starting ground course, set the
MK-1A (GMK-1A) gyromagnetic compass to
MK (directional gyro) mode

[RCtrl + RShift + 0]]

12*, Test the autopilot by pressing:
= yaw channel — the "HAMPABJIEHUE"

(YAW) [LCur1 + A]|

= roll-pitch chanel — "KPEH-TAHIAX"

(ROLL- PITCH) - [LWin + A]],

= 3ltitude chanel — "BbICOTA"

(ALTITUDE)

button-lamps on the autopilot control panel.

13*, With feet off the pedals, press the "3K"
momentary switch on the PU-26 control panel
for a short time to the left or right [not
assigned]. The YAW channel scale on the
autopilot control panel should rotate in response
to the manual heading change input.

Another translate var

13*. Deflect the spring-loaded "3K" switch to
the left for or to the right momentary. Due to
that the "HANPABJTEHUE" (DIRECTION) scale
should begin rotating to the corresponding
direction.

HANPABAEHWUE

AT

= @)

ABTONMUMAOT

KPEH TAHIFAX
HANATS

RO VHIOX




14. Enable the MIGALKA (FLASH) system

[Reurl + ]|

For night flights:
e enable (if no before) the navigation lights [[RCtrl + 1] (dimmed) or
(bright), MSL-3 flasher [RCtrl + 6|| and rotor tip lights. If necessary,
turn on the formation lights [[RCtrl + 3..4]];

e enable the taxi light |[ RCtrl + L|| and landing lights |[ LShift + L]| (left),
[RShift - L]| (right); lights can by controlled by the [LShift + 9-;-0] (left),

[RShift + 9-;-0] (right), more in details in the chapter 7.8.1.

9.6. Engine shutdown

In preparation for idle power setting:

1. Switch off the PZU particle separators |LCtrl|
l+ D] / [RCtrl + D]|
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2. Switch off all electrical power consumers
apart from powerplant monitoring and control
systems (left and right side):

3. Switch OFF the rectifiers [[LCtrl + LShift +|
[..6]], set the "MO-500A" (Inverter 1) switch to
"PYYHOE" (MANUAL (up)) |[LAIt + LShift + 4]|,
switch OFF the AC generators

[LAIt + LShift + 6]|
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engines idle power and stop:

4. Turn the throttle full left |PgDn|| and perform
the following steps:

5. After allowing the engines a 2 minute cool
down period in idle power, close (pull aft) the
"OCTAHOB. AABUI. JIEB. MPAB." (ENGINE STOP
LFT/RGT) fuel shutoff levers

(left) / (right)




DS

6. After Nr <15% — engage the rotor brake

7. With engines fully stopped, switch off the fuel
fire (shutoff) valves (for cover up)
then [[RAIlt +5..6

266
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8. Switch off the fuel boost [[RShift + 1] |and
transfer pumps [[RShift + 2..3

9. Switch off all of the circuit breakers and set
all other control switches to OFF positions, apart
from the reserve hydraulic system

10. Switch OFF the batteries [ LCtrl + LShift + 1]|
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11%*, Set the "CAPMN-12/11M "PYYH — ABTOM"
(FLIGHT RECORDER) switch to the "ABTOM"
(AUTO) position (down)

[LAIt + LCtrl + LShift + 6]|

9.7. Preparing for taxi and taxiing
A. Prior to taxi, perform a taxi check:

e external power cables are disconnected: [\]| (Radio Menu), [[F8]], [F2]]
[F2];

e fuel pumps are on (check switch positions and indicator lights);

e APU is shut down;

e all circuit breakers are switched ON.

B. Check the taxiway is clear of obstructions and proceed to:

set throttle full right;

switch ON PZU particle separators;

check main rotor RPM to be within 95+2%;
request clearance to taxi;

release the wheel brakes[[W].

Increase collective to set 1-2° of collective pitch and slightly push forward on the
cyclic to begin forward movement.

C. Maintain weight on wheels during taxi.

If the ground surface prevents safe taxiing, perform hover taxi using low speed/low
altitude flight.

D. Taxi speed should not exceed 15 - 20 km/h. Perform taxi turns using smooth
pedal input and small moving the Cyclic to side of turn. Avoid completely unloading
weight off the nose wheel shock strut.

E. Wind speed during taxi must not exceed 15 m/s. In crosswind conditions, the
helicopter tends to turn into the wind. Correct any uncommanded turning tendency
with slight opposite pedal and any uncommanded roll with slight opposite cyclic.
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F. Upon reaching the takeoff position, check the flight and navigation indicators,
ensure the attitude indicator is powered up (no warning flag present), the heading
indicator shows correct bearing to the selected ADF beacon, and the compass set is
slaved and indicating correct takeoff heading.

Start the flight timer on the AChS-1 cockpit clock by pressing the left red knob
[RALT + RCTRL + RSHIFT + CJ|.

9.8. HOVER

A. The following maximum hover altitude limitations apply depending on helicopter
gross weight (GW):

e GW <11,100 kg: 10 m
e GW > 11,100 kg: 5 m

Hover altitudes greater than above limitations are allowed when carrying external
sling loads or if dictated by tactical requirements.

B. Yaw rate in hover must not exceed 12°/sec.
C. To perform a hover:

position the helicopter into the wind if possible

check throttle set full right

smoothly increase collective to set collective pitch to 3°

check main rotor RPM to be 95%. If necessary adjust main rotor RPM

using the N, TRIM INCR-DECR switch on the collective control handle

e turn off the autopilot (all channel) [LWin + LShift + A]| and then turn on
the autopilot "KPEH-TAHIAX" (ROLL-PITCH) [LWin + A|| channel by
pressing the corresponding button-lamps and checking for green light
illumination

e continue to smoothly increase collective to lift the helicopter off the

ground and climb until reaching desired hover altitude

D. Increase of collective control during liftoff must be smooth and gradual, allowing
no less than 5 seconds for the engines to attain Takeoff power, ensuring main rotor
RPM is maintained within normal limits of 92 - 94%.

E. During liftoff, the helicopter tends to drift forward and left.
F. The cyclic control stick deflection in hover is approximately:

e 1/4 stick travel aft when helicopter CG is at normal to aft limit position;
1/2 stick travel aft when helicopter CG at the forward limit position
e 1/4 stick travel right regardless of CG position

9.9. Shifts and hops at low aititude

A. Shifts and hops at low aititude may be performed for training purposes, special
purpose operations, and in cases where the ground surface conditions do not allow
for safe ground taxi.
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B. Lateral and reverse hover flight speed may not exceed 10 km/h. Use the ground
for visual reference and ensure that the flight path is clear of obstacles.

C. Forward hover flight altitude may not exceed 10 m and speed not exceed 20
km/h. Use the ground for visual reference and the stationary flight indicator of the
Doppler system for precise flight control.

With wind speeds of up to 10 m/s, shifts and hops at low aititude can be performed
into the wind or at 90° to the wind. With wind speeds greater than 10 m/s, hover
taxi should only be performed into the wind.

D. Perform low level flight over uneven terrain (gullies, ditches, drop-offs, etc.) at
altitudes of no less than 20 m and speeds no less than 60 km/h.

9.10. Takeoff
Takeoff is performed using one of the following procedures:

vertical takeoff with acceleration in ground effect
vertical takeoff with acceleration out of ground effect
running takeoff

running nose wheel takeoff

The minimum dimensions of the airfield required for a takeoff or landing at altitudes
of up to 1500 m are as follows:

e 50 x 50 m for a vertical takeoff/landing free of obstacles

e 50 x 120 m for a vertical takeoff/landing with an obstacle height of 15 m
at the airfield outer edge

e 50 x 160 m for a running takeoff/landing free of obstacles

e 50 x 200 m for a running takeoff/landing with an obstacle height of 15 m
at the airfield outer edge

Vertical takeoff with acceleration in ground effect

A vertical takeoff with acceleration in ground effect may be performed when the
helicopter hovers at an altitude of no less than 3 m with the engines set to Takeoff
power.

Fig. 9.1. Vertical takeoff with acceleration in ground effect

Position the helicopter into the wind (4) and perform a hover safety check to ensure
the helicopter is ready for takeoff (1). Confirm normal indicator readings and a
sufficient hover altitude for a vertical takeoff. Reduce altitude to 0.5-1 m (2) and
begin the takeoff by smoothly pushing the cyclic forward while simultaneously
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advancing power as required up to Takeoff setting to avoid main rotor RPM drooping
below 92%. Accelerate in ground effect in a shallow climb to reach 60-70 kph at an
altitude of 20-30 m (3). Transition to a climbout attitude while accelerating to 120
kph.

Vertical takeoff with acceleration out of ground effect

A vertical takeoff with acceleration out of ground effect must be performed when the
takeoff area is confined and surrounded with obstacles, and the helicopter’s takeoff
weight allows for a hover out of ground effect.

1)

/r

Fig. 9.2. Vertical takeoff with acceleration out of ground effect

Position the helicopter into the wind (4). Perform a vertical takeoff while minimizing
drift (1) to an altitude of at least 10 m above obstacle height. In the vertical climb,
monitor the main rotor RPM to ensure it does not droop below 92%. Having attained
a hover altitude sufficient for a safe transition to forward flight above obstacle
height, smoothly push the cyclic forward to accelerate up to 20-50 kph (2).
Transition to a climbout attitude while accelerating up to 120 kph (3).

Running takeoff

A running takeoff may be performed if the helicopter hovers at an altitude of no less
than 1 m with the engines set to Takeoff power. For a running takeoff, only the
ROLL-PITCH channel of the autopilot should be engaged.

Fig. 9.3. Running takeoff



Perform a hover check then land the helicopter (1). Reduce collective until the
helicopter rests on the ground with weight on wheels.

Push the cyclic forward and simultaneously increase collective to establish forward
acceleration up to 20-50 kph (2). Increase collective further to attain Takeoff power
and lift the helicopter off the ground (3).

In the takeoff run, the helicopter tends to lift off the main wheels first, followed by
the nose wheel. Compensate for this tendency with slight pull aft of the cyclic at the
moment of liftoff.

After liftoff, continue to accelerate up to 120 kph in a shallow climb, followed by a
transition to a climbout attitude (4).

The takeoff run requires 250 - 300 m. If the takeoff area is limited or blocked by
obstacles, the transition to climbout can be made at 50 - 60 kph.

Running nose wheel takeoff

A running nose wheel takeoff may be performed to increase takeoff performance
with a high takeoff weight or to reduce the distance of the takeoff run on airfields
that provide for a safe ground run.

Fig. 9.4. Running nose gear takeoff
Perform a hover safety check then land the helicopter (1).

Disable the autopilot by pressing the AUTOPILOT OFF button on the cyclic control
stick. Reduce collective pitch to minimum by lowering the collective control handle to
the lower stop (full down). Apply the wheel brakes. Push the cyclic control stick to
the forward limit and proceed to turn ON the autopilot ROLL-PITCH channel by
pressing the corresponding button-lamp on the autopilot control panel and checking
for green light illumination. Pull the cyclic control stick to the aft limit and release the
stick force by pressing the TRIM button on cyclic control stick. The forward and aft
deflection limits of the cyclic are determined by the absence of thumping noise as the
main rotor blades strike against the flapping hinges of the rotor assembly.

Release the wheel brakes. Smoothly increase collective until the main landing gear
begins to lift off the ground. Maintain the nose gear on the ground. Smoothly (3 - 5
sec) push the cyclic forward 1/2 to 2/3 stick travel to begin the ground run and
establish a nose-down pitch attitude of -8 to -9° below standing pitch (2). Control
the pitch angle during the ground run by maintaining the blade tips of the rotor disc
on the horizon line. Smoothly increase engine power to Takeoff setting in the ground
run.
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At approximately 40 kph the helicopter exhibits a tendency to pitch up and sink onto
the main gear, followed by a reversal and an energetic pitch down. These tendencies
must be countered with corresponding forward and aft cyclic control adjustments.

Lift off 1 - 2 seconds after the pitch down with a smooth cyclic pull aft as ground
speed reaches 60 - 65 kph (3). Continue to accelerate to 70 - 80 kph up to an
altitude of 10 m. Proceed with climbout at a speed of 120 kph (4).

With a maximum takeoff weight of 1300 kg, a ground run of 150 m is required for a
paved runway or 340 m for a field airstrip. If the helicopter’s CG is close to the aft
limit, the ground run distance increases by a factor of 1.5.

After leveling off at the desired altitude in stabilized in level flight, switch OFF the
autopilot by pressing the AUTOPILOT OFF button on the cyclic control stick, stabilize
the controls and switch ON the autopilot ROLL-PITCH and YAW channels by pressing
the corresponding button-lamps on the autopilot control panel and checking for
green light illumination.

9.11. Climb to altitude

A. The optimal climb speed is 120 kph in altitudes up to 2000 m; 110 kph in altitudes
of 2000 - 4000 m; and 100 kph above 4000 m. Climbs are normally performed in
maximum continuous engine power. If required, the climb may be performed in
Takeoff power (limited to 6 minutes) as well as power settings below maximum
continuous.

After completing the takeoff, establish the desired climb rate and switch OFF the PZU
particle separators.

Fig. 9.5. Engine pressure ratio (EPR) indicator

B. Current engine power setting is monitored on the engine pressure ratio (EPR)
indicator up to an altitude of 2500 m and is determined by the position of the side
indices with respect to the "H" and "K" markers:

e Takeoff power: side indices above "H"
e Maximum continuous power: side indices above "K" up to "H"
e Cruise power: side indices aligned with or below "K"
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C. At altitudes greater than 2500 m, engine power setting is determined based on
corresponding performance charts.

D. In a climb at maximum continuous power with a constant collective pitch angle,
the main rotor RPM is automatically maintained at 95+2% up to a limited altitude.
Further climb will result in the main rotor RPM drooping as engine power output is
reduced due to compressor RPM limits imposed by the engine governor system.
Maintain main rotor RPM above 92% by gradually reducing collective pitch as main
rotor RPM begins to droop. The maximum continuous power limitations begin to
affect main rotor RPM at 1000 - 1500 m.

In a climb at cruise power with a constant collective pitch angle, the main rotor RPM
is automatically maintained constant up to an altitude of 2000 - 2500 m.

In a climb at takeoff power with constant collective pitch angle, the main rotor RPM
is not maintained automatically. Maintain main rotor RPM in the 92-94% range by
gradually reducing collective pitch as altitude increases.

9.12. Level flight
The recommended airspeed for flying an airfield pattern is 160 kph.

Roll angles are limited to 30° at normal takeoff weight and 20° at maximum takeoff
weight.

9.13. Transitional maneuvers

A. To transition from a vertical climb to a hover after reaching the desired altitude,
stop the climb by smoothly reducing collective and maintain altitude with slight
collective adjustments.

B. To transition from a hover to a vertical descent, reduce collective and ensure the
descent rate does not exceed 0.2 m/s near the ground prior to touchdown.

C. To transition from a hover to level flight, push the cyclic forward to establish an
accelerating attitude. Simultaneously adjust (slightly increase) collective to maintain
altitude and counter any lateral drift and yaw with opposite cyclic and pedal input.
When approaching the desired airspeed, pull the cyclic aft to stabilize in a level flight
attitude and maintain airspeed.

D. To transition from level flight to a hover while maintaining altitude, smoothly
reduce collective and pull the cyclic aft to reduce airspeed. Upon reaching airspeed of
50 - 60 kph, the helicopter exhibits a tendency to descend. Counter this tendency by
increasing collective. At airspeeds below 50 kph, the helicopter develops
vibrations, which disappear as airspeed is reduced further. At airspeeds below 40 -
20 kph, the helicopter exhibits a tendency to yaw left. Timely application of cyclic
and right pedal input is required to avoid uncommanded roll and left yaw in the
transition to hover.

E. To transition from level flight to a power-on glide, reduce collective and apply
cyclic to establish a desired glide speed attitude.
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F. To transition from a power-on glide to level flight, apply collective to set engine
power as required for level flight and apply cyclic to establish a desired airspeed.

G. In transitional maneuvering, the main rotor RPM is automatically maintained at
95+ 2% only within a limited rate of collective application:

e when increasing collective, no less than 5 seconds from 1 - 3° collective
pitch up to the pitch angle establishing takeoff power.

e when reducing collective, no more than 1°/sec from any starting collective
pitch angle

Collective input rates above these limits can lead to main rotor RPM drooping below
the minimum allowable limit (88%) when increasing collective or overspeed the main
rotor above the maximum allowable limit (103%) when reducing collective.

If main rotor RPM runs outside 95+2%, adjust collective to return RPM to the normal
range.

Large deflections of the cyclic can lead to main rotor RPM drooping in accelerations
and increasing RPM in decelerations. The range of main rotor RPM divergence is
proportional to the rate of cyclic deflection.

When performing transitional maneuvers, unload the forces on the controls with
short presses of the TRIM button on the cyclic control handle as the flight controls
are adjusted.

9.14. Descent

Depending on altitude, power-on descent may be performed either vertically or on a
glideslope. Autorotation may only be performed on a glideslope descent.

Power-on vertical descent

A power-on vertical descent from am altitude of 10 m down to the ground is
permissible in all conditions. From an altitude of 110 m down to 10 m, a vertical
descent is only permissible when a glideslope approach cannot be performed due to
obstacles or out of tactical considerations. Descent from the helicopter’s service
ceiling down to 110 m must be performed on a glideslope and within airspeed
limitations.

In a vertical descent from an altitude of 110 m down to 10 m, the descent rate may
not exceed 3 m/s. If the descent rate increases beyond 3 m/s, smoothly increase
collective to arrest the descent rate. If engine power is insufficient to arrest the
descent and maintain main rotor RPM within limits, transition out of the vertical
descent to a glideslope descend or forward flight to gain airspeed.

From an altitude of 10 m down to the ground, continually reduce the rate of descent
so it does not exceed 0.2 m/s at touchdown.

Power-on gliding descent

In a power-on glideslope descent, maintain main rotor RPM within 95+2% with
collective input as required. Gradual reduction of collective pitch down to the
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minimum setting is permissible to maintain a desired descent rate as altitude
decreases as long as main rotor RPM is maintained within limits.

The recommended glide speed at altitudes below 2000 m is 120 - 180 kph. The rate
of descent at this speed should be 3 - 5 m/s.

9.15. Autorotation descent

A. An autorotation descent is used in case of dual engine failure in flight. To perform
an autorotation landing:

e establish a desired descent airspeed prior to initiating the descent

e reduce collective down to the lower stop (full down) and check the main
rotor RPM to be within normal limits (95+2%)

e counter the any tendency to yaw right and pitch down with opposite pedal
and cyclic

o set throttle to full left

e upon transitioning to an autorotation descent, adjust collective as required
to maintain main rotor RPM within limits

B. Maintain the following airspeeds in a power-on autorotation descent:

e altitude 2000 m and greater: 100 - 120 kph
e altitude below 2000 m: 120 - 190 kph

The optimum gliding speed for altitudes below 2000 m is 180-190 kph.

C. Maintain a descent rate of 10 - 12 m/s. The minimum rate of descent of 10 m/s
corresponds with a gliding speed of 120 kph.

D. Avoid roll angles of greater than 20° during autorotation descents.
E. To recover from a power-on autorotation descent:

e smoothly set throttle to full right while monitoring the engine and main
rotor RPM

e at altitudes above 1500 m, counter main rotor overspeeding beyond
maximum limits by increasing collective to set a collective pitch angle of 3
- 40

e at altitudes below 1500 m, increase collective pitch only after setting the
throttle to full right. Avoid drooping the main rotor RPM below 92% by
raising collective gradually

F. Maintain 100 - 120 kph in a power-off autorotation descent

9.16. Landing
Landing is performed using one of the following procedures:

vertical landing from a hover in ground effect

vertical landing from a hover out of ground effect

power-on running landing

single engine landing

power-off autorotation landing (only in emergency situations)
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When performing any landing with forward airspeed, including autorotation landing,
disengage the autopilot YAW and ALTITUDE channels.

Vertical landing from a hover in ground effect

Perform a glideslope approach at 120 kph. At an altitude of 100 m, smoothly pull
the cyclic aft to begin reducing forward airspeed to attain 60 — 50 kph at an
altitude of 60 — 50 m.

At an altitude of 5 - 8 m, smoothly pull the cyclic further aft and increase
collective as required to establish a hover at a altitude of 2 — 3 m.

The minimum glideslope approach length:

e with GW < 11,100 kg is 1000 -1200 m at altitude of 100 m and
airspeed 100-120 kph

e with GW > 11,100 kg is 1400 -1500 m at altitude of 100 m and
airspeed 100-120 kph

While performing the deceleration and transitioning to a hover, release the forces
on the controls with frequent presses of the TRIM button on the cyclic control
stick.

Upon stabilizing in a hover, smoothly decrease collective to perform a vertical
descent while gradually reducing vertical speed such that it does not exceed 0.2
m/s at touchdown.

Avoid lateral drifting while in the vertical descent. Reduce collective to minimum
only when certain that the helicopter is firmly on the ground with weight on
wheels.

In a crosswind landing, apply cyclic opposite of the wind direction to maintain
position over the landing point until the helicopter is firmly on the ground with
weight on wheels.

Vertical landing from a hover out of ground effect

Perform a vertical landing from a hover out of ground effect only when obstacles
make it impossible to perform a landing from a hover in ground effect.

The procedure for a vertical landing from a hover out of ground effect is identical
to a vertical landing from a hover in ground effect.

Begin the deceleration at an altitude of 50 m above obstacle height such that a
hover position over the landing point is attained at an altitude of no less than 5
m above obstacle height.

Power-on running landing

A power-on running landing may be performed in cases where engine power is
insufficient to ensure a hover and vertical landing (such as high gross weight, high
altitude, high temperatures).
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The landing can be performed on a prepared runway or a an unprepared area known
to be safe for such an approach (must be sufficiently level and large) provided a
clear approach path is available.

Execute the final approach on a glideslope with an airspeed of 120 kph.

Maintain the glideslope such that airspeed is maintained 20 kph faster than current
altitude, i.e. 100 kph at 80 m down to an altitude of 40 m.

Perform the remainder of the descent with a continual reduction of airspeed and rate
of descent such that at 0.5 - 1 m above the ground, the airspeed is reduced to 50 -
40 kph and the rate of descent is reduced to 0.1 - 0.2 m/s.

Perform a smooth touchdown on the main gear and reduce collective to minimum.
Allow the nose gear to touch down. Set throttle to full left and apply the wheel
brakes to brake the helicopter. Anticipate a landing run of 20 - 30 m. The total field
distance for safe operations should be no less than 100 m.

If the airfield dimensions do not allow for a landing run of 20 - 30 m, but it is
necessary to perform a running landing, execute a running landing with a short
landing run.

Begin a smooth reduction of forward airspeed and rate of descent at an altitude of
40 - 50 m above the field by increasing collective and pitching the helicopter up with
aft cyclic while maintaining the main rotor RPM within allowed limits. Perform a
landing deceleration maneuver so as to attain near takeoff engine power at an
altitude of 5 - 10 m with a ground speed of 20 - 40 kph. At an altitude of 5 - 10 m,
push the cyclic forward to bring the helicopter to a landing attitude while
avoiding a tail boom strike against the ground, but ensuring continued reduction of
ground speed down to 10 - 15 kph for touchdown. At an altitude of 5 - 10 m, raise
collective at a rate of 2 - 4°/sec to reduce the rate of descent such that it is no
greater than 0.2°/sec at touchdown. Upon touchdown, push the cyclic forward 1/3 -
1/4 stick travel, reduce collective down to minimum, set throttle to full left, and apply
the wheel brakes to brake the helicopter.

Single engine landing

Perform a single engine landing onto a flat landing area that provides for a clear
approach or onto a prepared runway. The gross weight of the helicopter for a single
engine landing may not exceed 10,000 kg.

Perform a single engine landing into the wind if possible or with a crosswind not
exceeding 5 m/s.

At an altitude of 300 m, before starting the APU, switch OFF the engine anti-icing
system and PZU particle separators if these were previously switched on. Start the
APU. Confirm successful APU start and illumination of the OIL PRESS NORMAL
(OABJ1. MACNA HOPMA), NORMAL SPEED (OBOPOTbl HOPMA) lights.

Execute a single engine landing so that the helicopter touches down at 10 - 20 kph
or 50 kph (as decided by the pilot in command) as follows:

e control collective pitch to maintain main rotor RPM within 95+2%
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ensure the operating engine attains emergency power setting

maintain an airspeed of 20 kph higher than current altitude (in meters)
during the approach

establish a landing attitude at an altitude of 5- 7 m

from an altitude of 3 - 5 m, reduce the rate of descent by increasing
collective. Simultaneously apply smooth right pedal to counter torque-
induced yaw from increased collective pitch and use cyclic control to
maintain the landing attitude. When increasing collective, ensure that
main rotor RPM does not fall under 88%

upon touchdown immediately decrease collective smoothly and push the
cyclic forward 1/3 - 1/4 stick travel to prevent a tail boom strike

apply wheel brakes after nose gear touchdown to brake the helicopter

Using this procedure the helicopter touches down at a speed of 10 - 20 kph and the
landing run is 5 - 20 m. To touch down at a speed of 50 kph, perform the approach
such that the airspeed is maintained 20 kph higher than current altitude down to an
altitude of 40 m, then maintain 60 km/h down to 5 - 7 m. Perform the touchdown as
described above, which results in a landing run of 80 - 100 m due to the higher
landing speed.

9.17.

Search and Rescue (SAR) operations

A. Prior to departure for a SAR mission:

turn on the VHF ADF (PAAMOKOMINAC YKB) circuit breaker on the right
circuit breaker panel of the overhead console.

on the VHF ADF (APK — ¥Y[1) control panel, set the mode selector switch to
NS (LLUI), the frequency selector switch to VHF (YKB), and the CHANNELS
(KAHAJbI) selector switch to 4.

on the intercom control box, set the selector switch to PK2 and the INT -
RADIO (Cny-PAANO) selector switch to RADIO (PAANO)

fly the helicopter to enter the search area bearing in mind that the VHF
ADF (APK — Y1) detection and homing ranges increase with altitude (at an
altitude of 500 m the coverage is no less than 25 km)

with the ADF operating in standby reception mode, positive reception of a
beacon signal will be indicated by the corresponding indication light.

B. After detection and identification of the beacon signal, determine its location as

follows:

set the mode selector switch to a position corresponding to the indication
light: narrow band NB (¥YI) or broadband BB (LUM) if the NB light is on,
set the mode selector switch to NB

test the pointer arrow by pressing the ANT L (AHT. JT) or R (AHT. )
buttons to manually turn the arrow and make sure that it returns to the
signal bearing when the buttons are released

turn the helicopter so that the pointer arrow points to "0" and continue to
fly the helicopter to maintain the pointer arrow in this position. At long
ranges to the beacon, begin homing in narrow band NB (¥I1) mode. As
signal strength increases (indicated by increasing volume in the headset),
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select the broadband BB (LUIM) mode. The VHF ADF operation is more
reliable in broadband mode.

9.18. Flight (hover) over featureless terrain using the Doppler
Navigation System

A. The stationary flight indicator provides visual indication of the ground speed in the
following speed ranges: 0 - 50 kph in forward flight, 0 -25 kph in reverse flight, 0 -
25 kph in lateral flight.

B. The forward and lateral speeds are indicated by corresponding moving indexes
against a numerical scale (up and down for forward and reverse flight, left and right
for lateral flight). Vertical velocity is indicated by a moving triangular index along the
left side of the indicator.

Before takeoff, turn on the Doppler system by setting the DOPPLER (ANCC) circuit
breaker on the overhead console and the DOPPLER (AWCC) switch on the right
switch panel of the overhead console to ON (BK/).

C. When hovering, observe the indicators of the Doppler system. Apply cyclic control
opposite of the movement of the line indicators to maintain a hover position by
keeping the indicators inside the center ring position. Maintain the vertical velocity
indicator at “0” to maintain altitude.

In limited visibility conditions when the natural horizon cannot be seen, control the
helicopter’s attitude using the Attitude Indicator and other flight instruments. Control
hover altitude using the radar altimeter. The radar altimeter provides accurate
altitude indication up to 1000 m above ground level (AGL). If airspeed reaches 50
kph, the stationary flight indicator will turn off and the OFF (BblIKJ1.) light will
illuminate.

9.19. Night operations in visual meteorological conditions
(VMC)

A. The start, ground test, and shutdown procedures for nighttime operations are
identical to daytime operations except the following: additionally turn on the LAND
LIGHTS (®APbI), NAV LTS (AHO), FORM LIGHTS (CTPOEB. OI'HMN) and CHK BLINKER
(NMPOBEPK. JTAMIM-MUTAJIKA) circuit breakers on the overhead console and set the
DOME LT RED - WHITE (MTA®OH KPACHbIN — BEJIbIN) selector switches to WHITE
(BENbIN) on the left and right switch panels of the overhead console. Turn down the
red lighting rheostats on the left and right side panels of the overhead console and
the flight compartment doorway. Turn on ®P-100 taxi light.

B. After starting the engines and disconnecting the external electrical power source,
switch off the white dome lights, set the DAY - NIGHT (AEHb — HO4Yb) selector
switch to NIGHT (HO4Yb), and turn on the BLINKER  (MUIAJIKA), = ANTI-COLL
LIGHT (MPOBNECK) and BLADE TIP (KOHTYP. OrHW) switches. Set the navigation
and formation lights switches to BRIGHT (APKO) or DIM (TYCKJ10) as desired.
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Taxi with the ®P-100 taxi light on. Use the ®IMM-7 landing/search lights only when
required for improved forward visibility or taxi turns. Limit operation of the ®IM-7
landing/search lights to 5 minutes followed by a 5 minute cooling period.

C. Take off with both the ®P-100 taxi and ®IIM-7 landing/search lights turned on.
Adjust the direction of the light beams in a hover at an altitude of 3 - 5 m by
operating the corresponding switches on the collective control handle.

D. Accelerate and climb out to an altitude of 50 m more gradually than in daytime
operations. At an altitude of 30 - 50 m, transition to instrument flight and turn off the
taxi and landing/search lights.

E. For night time flying, refer primarily to the flight instruments with occasional
checking of the outside airspace.

F. Perform approach and landing maneuvers as during daytime operations. At an
altitude of 50 — 70 m, turn on the ®I1IM-7 landing/search lights. If the landing/search
lights make visual perception of the ground more difficult, turn the lights off and use
other light sources for ground reference, such as ground-based light projectors if
available. Use the radar altimeter to control altitude with visual ground checks using
available light source references.

After landing, taxi with the ®P-100 taxi light turned on.

9.20. Day or night operations in instrument meteorological
conditions (IMC)

A. Prior to embarking on any flight in IMC, carefully examine the weather conditions
in the area of operations, paying special attention to possible icing conditions, wind
speeds and directions. Flight inside clouds is permissible up to an altitude of 3500 m.

B. Before taxiing out, check that all circuit breakers and switches required for flight
are turned on and set correctly. Ensure normal operation of the autopilot control
channels, attitude indicators, turn indicators, ADFs, compass system, radar

altimeter, windshield wipers, and the Doppler system speed and drift
indication. Check that the clock is running and set for the correct time. The pressure
on the barometric altimeter should correspond to the actual airfield pressure when
the altimeter is set to 0 altitude. Check that the compass system is turned on and
operating normally, the setting of the latitude correction, selection of magnetic
compass (MK) mode, and the Doppler system is operating normally as indicated by
the FUNC (PABOTA) light on the control panel.

C. For ambient temperatures of +5°C or below, turn on the pitot tube heaters before
taxiing out of the parking area and turn them off after taxiing to the parking area.

Before taxiing out of the parking area in ambient temperatures of +5°C or below,
turn on the engine anti-ice systems to prevent icing in the air intakes and ingestion
of ice into the engines by setting the ANTI-ICING SYSTEM. ENG DUST PR-LEFT and
ANTI-ICING SYSTEM. ENG DUST PR-RIGHT (OBOIPEB. ABWUI. N3Y J1IEB. (MPAB))
switches to ON (BKJ1.).
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D. Set the chart angle for the selected route on the coordinate indicator of the
Doppler system, set the range and angle error to 0, and turn off the control panel
using the OFF (BbIKJ1.) button.

E. After taxiing to the takeoff position, slave the compass system, set heading
pointer of the heading indicator to the takeoff magnetic heading.

F. Request permission for takeoff from the controller. Upon receiving clearance,
proceed with takeoff. Maintain visual contact with the ground in hover.

G. After takeoff and before entering the cloud cover, establish a climbing profile at
an airspeed of 150 kph and a climb rate of 3 - 4 m/s. Transition to complete
instrument flight 25 - 30 m below cloud cover.

When flying in clouds, the following flight profiles are recommended:

e climb speed of 150 kph at climb rate of 3 - 4 m/s
e descent speed of 120 - 200 kph at rate of descent of 3 - 4 m/s
e horizontal flight speed of 160 - 180 kph for a standard approach

Prolonged route flying at altitudes of up to 1000 m at the following airspeed:

e 220 kph at normal takeoff weight
e 200 kph at maximum takeoff weight

9.21. Wide rectangle pattern

The wide rectangle pattern is a convenient landing pattern when the approach to the
locator middle marker (LMM) is made within 60° of the magnetic landing course.

Perform an IMC approach and landing by referencing the LMM, which is positioned at
a distance of 1300 m from the landing point. The recommended pattern altitude is
300 m, airspeed is 160 kph, roll angle in turns is 10°.

If flying the pattern after takeoff, establish a climbing profile for an airspeed of 150
kph and a climb rate of 3 - 4 m/s.

Perform the first turn to the crosswind leg at an altitude of no less than 150 m at
distance of 3500 m from the reference startling line (runway takeoff position) or
when the calculated flight time for the initial leg has expired (1 min 32 sec in calm
weather). Upon reaching an altitude of 300 m, establish level flight at 160 kph. In a
missed approach or practice approach without landing, perform the first turn to the
crosswind leg 2 minutes after passing over the LMM.

Perform the second turn to the downwind leg when the LMM relative bearing (RB
(bearing from current heading to marker) equals 240° + drift angle (DA) (120° £ DA
for a right-hand pattern) or upon reaching the required magnetic radio bearing
(MRB, bearing to marker from due North and indicated on the heading indicator
compass card by the bearing pointer) 3 min 27 sec after takeoff time.

Perform the third turn to the base leg when RB = 240° £+ DA (120° + DA for a right-
hand pattern) or upon reaching the required MRB.

On the base leg, descent at a rate of 2 - 3 m/s and establish an airspeed of 155 kph.
Descend to an altitude of 200 m.
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Perform the final turn in horizontal flight at an altitude of no less than 200 m at 150
kph. Initiate the final turn at RB = 285 + SA (75° + SA for right-hand pattern) or
upon reaching the required MRB.

Control the turn start and pattern leg flight times based on pattern calculations.
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On the base leg nearing the fourth turn to final approach, the bearing needle of the
directional gyro will be moving toward the desired course needle (set to magnetic
runway heading). At the start of the turn, the angle between the desired course and
bearing needles should be 15°. When the turn is executed correctly, the two needles
will align approximately 30° prior to reaching final approach course.

Continue the final turn with the desired course and bearing needles aligned.

If during the first half of turn the angle between the bearing needle and the desired
course needle is constant or increasing, the angle of roll should be decreased. If
after the needles align the bearing needle starts falling behind the desired course
needle, the angle of roll should be increased, but by no more than 15°.

After recovering from the final turn, begin to descent at a rate of 2 - 3 m/s and
reduce airspeed to pass over the LMM at 100 - 140 kph at an altitude of 100 m. If an
altitude of 100 m is reached prior to passing over the locator middle marker,
transition to level flight.

If the final turn is recovered on a heading different from the landing course, perform
a course correction while on the descent by checking the course deviation angle
when the bearing needle is centered directly ahead to the LMM. If the difference
exceeds 5°, correct the heading error by turning toward the bearing needle (away
from the desired heading needle) such that the bearing needle is set midway
between the heading index on the compass card and the desired heading needle. If
the course indicator reads a magnetic heading exceeding the landing course, perform
the course correction to the right, otherwise perform the course correction to the
left.

After starting the course correction, maintain the corrective heading until the bearing
needle aligns with the desired heading needle, then turn the helicopter so as to align
the bearing needle and the desired heading needle on the landing course over the
compass card (or with an angle-off the landing course to account for drift).

In a right drift scenario, maintain the bearing and the desired heading needles
aligned along the landing course, but offset to the right along the compass card to
correspond to the drift angle.

Maintain the current landing course after passing over the LMM.

When flying the wide rectangle pattern for landing, maintain the landing course after
passing over the LMM and execute the first turn to the crosswind leg when the
calculated flight time has expired (2 min in calm weather).

9.22. Tight rectangle pattern

When the LMM is approached at an angle of greater than 60°, but less than 120° off
from the landing course, use the tight rectangle landing pattern.
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Fig. 9.7. Tight rectangle pattern diagram

After crossing the LMM, turn to a heading perpendicular to the landing (runway)
heading (estimating the drift angle). After the estimated time has been reached (1
min 15 sec for calm weather conditions), turn to a heading opposite the landing
heading and estimate the drift angle. Afterwards, the pattern is to be completed like
the big pattern approach.

9.23. Straight in approach with teardrop procedure turn

If the LMM is approached on a magnetic heading opposite to the landing course
(MHLO) or if the difference does exceed 60°, perform a straight in approach with a
teardrop procedure turn.

The magnetic heading, flight time (HFT), and estimated turn angle (ETA) calculations
for performing the teardrop procedure turn are prepared in advance taking into
consideration approach altitude and anticipated drift angles based on wind
conditions. The resulting values are entered into a reference chart:

[H (altitude), m |

[Procedure
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Fig. 9.8. Straight in approach with a teardrop procedure turn diagram

When performing a straight-in teardrop approach, navigate to the LMM at a selected
altitude. After passing the LMM, execute a right-hand or left-hand procedure turn
corresponding to the calculated turn angle (including drift calculation) and continue
flying on this heading until reaching the estimated turn to final approach position.
When the calculated horizontal leg flight time expires (HFT), proceed to descend at
an airspeed of 150 kph and a vertical speed of 2 - 3 m/s, turn to the landing course
with a roll angle of 10° and a descent of 200 m. In the final approach, compensate
for the drift angle, maintain the desired condition of flight and avoid sideslipping and
skidding. Having reached an altitude of 100 m, transition to horizontal flight, passing
the LMM at 100 m and an airspeed of 100 - 140 kph.

After breaking through the cloud cover, adjust the helicopter’s position on the
descent as required and proceed to land.
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9.24. Special considerations for takeoff and landing operations
at high altitudes

The minimum field dimensions for a vertical takeoff or landing in ground effect with
no obstacles are 50 x 50 m. With a 15 m obstacle height, minimum dimensions for
the field depend on altitude as follows:

up to 1500 m: 50 x 120
2000 m: 50 x 165
3000 m: 50 x 255
3500 m: 50 x 300
4000 m: 50 x 345

The minimum field dimensions for a running takeoff or landing are:

up to 1500 m: 50 x 200
2000 m: 50 x 225
3000 m: 50 x 350
3500 m: 50 x 410
4000 m: 50 x 475

The minimum dimensions of a field for a single engine running landing at altitudes
up to 1500 m are 50 x 190 m if landing speed is 10 - 20 kph and 50 x 360 m if
landing speed is 50 kph.

Perform a vertical takeoff with acceleration out of ground effect in cases where the
field is of limited dimensions and surrounded with obstacles, and available engine
power is insufficient to allow a hover out of ground effect.

Perform a vertical landing with a hover out of ground effect when landing on a field
of limited dimensions at helicopter gross weights allowing a hover out of ground
effect.

Perform a vertical takeoff with acceleration in ground effect in cases where the
available engine power is sufficient to allow a hover at an altitude of no less than 3
m and the field dimensions allow for acceleration in ground effect.

Perform a vertical landing with a hover in ground effect in cases where the field
dimensions and approach paths, as well as the available engine power allow for a
deceleration and hover in ground effect.

Perform a running takeoff in cases where the available engine power is sufficient for
a hover at an altitude of no less than 1 m, and the field surface properties allow a
safe takeoff run over a distance of 80 to 100 m and subsequent acceleration in
ground effect.

Perform a running landing in cases where the field surface conditions and dimensions
allow for a safe execution of this procedure.

In a landing approach for a vertical landing in ground effect, plan the deceleration
such that the outer edge of the landing point is reached at an altitude of 2 -3 m at 5
- 10 kph. Attempt to reach a hover position in the center of the landing point with
subsequent assessment of the ground surface and ideal touchdown point. If
necessary, approach the desired touchdown point at an airspeed of 5 - 10 kph.
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In case of obstacles on the landing approach, plan the approach to allow a minimum
altitude of 10 m above obstacle height.

When performing an approach to deliver external sling cargo, plan and begin the
deceleration in advance. A high altitude approach with external sling load requires
1.5 - 2 times more distance than a low altitude approach. Aggressive deceleration
leads to more difficult flight control and load instability.

9.25. Takeoff and landing on an incline
Landing fields in mountainous terrain typically consist of inclines of various grades.

Incline grade limits for vertical takeoff and landing operations without engine
shutdown are:

nose up incline: 7°

nose down incline: 5°

left side up incline: 7°
right side up incline: 2°30'

Incline grade limits for vertical takeoff and landing operations with engine shutdown
are:

e nose up incline/nose down incline/left side up incline: 3°
e right side up incline: 2°30'

Vertical takeoff and landing on an incline in wind speeds up to 5 m/s are permissible
from any wind heading. In wind conditions above 5 m/s, vertical takeoff and landing
on an incline is permissible only into the wind and within above grade limitation
guidelines. Always attempt to perform takeoff and landing from an incline in either a
nose or right side up incline position. A nose up incline position is best.

When landing in a down incline position, hover at an altitude of no less than 3 m
above ground to avoid striking the tail boom on the ground. Descend to touchdown
strictly vertically and avoid any drift, in particular backward.

As the helicopter is hovered 3 m above ground, the height of the tail boom tip from
the ground is 0.6 - 0.8 m. At touchdown and liftoff, the height of the tail boom tip is
0.3 m. Aggressive deceleration just prior to achieving a hover position during landing
or excessive reduction of collective pitch may lead to the tail boom striking the
ground.

When descending to touchdown or taking off from an incline, keep the wheel brakes
depressed.

When landing on an incline in a position perpendicular to the slope, adjust cyclic in
the up slope direction to avoid drifting down slope. A hover over an incline is
maintained with some roll angle.

When lifting off from an incline in a position perpendicular to the slope, climb strictly
vertically and avoid any drift or yaw. As the helicopter lifts off, it will exhibit a
tendency to roll in the up slope direction, requiring opposite cyclic to compensate
and maintain position.
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10.1.

EMERGENGY PROGEDURES

Single engine failure

Symptoms:

Uncommanded right yaw, the severity of which depends on the engine
power setting and airspeed at the moment of failure (the higher the
engine power setting and the lower the airspeed, the stronger the effect);
Drop of compressor RPM and EGT of the failed engine;

Increase of compressor RPM of the operating engine;

Drooping of main rotor RPM;

Illumination of the YP. JIEB. (MPAB.) AB. (EMER PWR LFT (RGT) ENG)
light depending on the helicopter’s weight and altitude at the moment of
failure.

10.1.1. Crew actions in case of a single engine failure at an altitude above
100 m:

WARNING

Reduce the collective pitch to maintain main rotor RPM no less than 92%;
Use cyclic and pedal control to correct uncommanded roll and yaw;
Accelerate or decelerate as required to an airspeed of 120 kph;
Determine which engine has failed by observing the instrumentation;
Order the crew chief to close the fuel shutoff lever and the fire valve of
the failed engine;

When closing the fuel shutoff levers and fire valves, use extreme caution not to shut
down the operating engine!

NOTE

Having reached an airspeed of 120 kph, operate the collective to set the
operating engine to a power setting sufficient to maintain level flight;
Make sure engine performance is adequate and sufficient to maintain level
flight. Navigate to the nearest airfield or find a suitable landing location;
Prior to landing, check the helicopter weight.

1. In case of a single engine failure, the power setting of the remaining engine is
automatically increased by the electronic engine governor (EEG) system all the way
up to emergency power, depending on helicopter weight.

2. In case of EEG failure in flight, the remaining engine is not automatically set to
emergency power.

Crew actions if helicopter weight is under 12000 kg

Performing a gliding descent, maintain airspeed 20 kph higher than
current altitude until reaching an altitude of 40 m.
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e At an altitude of 40 m, begin to reduce airspeed by pulling the cyclic aft to
attain an airspeed of 40 kph at an altitude of 5 m with a vertical descent
rate of 2 - 3 m/s;

e At an altitude of 5 - 7 m, establish a landing attitude;

e From an altitude of 3 - 5 m, reduce vertical speed by increasing collective
pitch at a rate of 2 - 4°/sec. When increasing collective pitch, softly press
the right pedal to counter induced left yaw. Use the cyclic to maintain the
landing pitch angle. While increasing collective pitch, do not allow rotor
RPM to droop below 70%;

e Land at a speed of 30 kph;

e After landing, immediately proceed to smoothly lower collective to
minimum and simultaneously push the cyclic 1/3 - 1/4 travel forward to
prevent the main rotor blades from striking the tail boom.

e After nose wheel touchdown, apply the wheel brakes.

Crew actions if helicopter weight is greater than 12000 kg
The following particulars must be taken into account:

e The airspeed on the glideslope must be controlled such that 60 - 70 kph is
maintained as the helicopter reaches an altitude of 5 - 10 m;

e Land at a speed of 50 kph;

e Before landing, make sure the rotor RPM is no less than 88%.

NOTE

If at the moment of engine failure the airspeed is less than 120 kph and during
acceleration to an altitude of 10 - 20 m the helicopter does not reach sufficient
airspeed to allow level flight with a single engine operating in emergency power
setting, transition to a rapid vertical and forward deceleration to perform a landing as
described above.

10.1.2. Crew actions in case of a single engine failure at an altitude below
100 m

e Reduce collective pitch to maintain rotor RPM no less than 92% and
ensure the remaining engine attains increased (emergency) power
setting;

e Use cyclic and pedal control to correct uncommanded roll and yaw;

e If airspeed is above 120kph, begin to decelerate and climb by increasing
helicopter pitch to 10 - 15°;

e Determine which engine has failed by observing the instrumentation;

e Order the crew chief to close the fuel shutoff lever and fire valves of the
failed engine;

e Having reached an airspeed of 120 kph, operate the collective to set the
operating engine to a power setting sufficient to maintain level flight;

e Make sure engine performance is adequate and sufficient to maintain level
flight;

e When the airspeed is stabilized, navigate to the nearest airfield or find a
suitable landing location;
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If at the moment of engine failure the airspeed is less than 80 kph, actions are as
follows:

e Reduce collective pitch to maintain main rotor RPM no less than 92% and
ensure the remaining engine attains increased (emergency) power
setting;

e Use cyclic and pedal controls to correct uncommanded roll and yaw;

e Accelerate or decelerate as required to an airspeed of 40 - 60 kph,
depending on helicopter weight;

e Begin to descend with a vertical speed not exceeding 3 - 4 m/s;

e Descend to the chosen airfield;

e Land.

10.2. Dual engine failure (Autorotation landing)
Symptoms:

e Uncommanded right yaw, the severity of which depends on the airspeed
at the moment of failure (the higher the engine power setting and the
lower the airspeed, the stronger the effect);

e Change in the cockpit sound of the powerplant;

e Rapid drop of the main rotor RPM;

e Drop of RPM and EGT of both engines.

10.2.1. Crew actions in case of dual engine failure at an altitude above
100 m:

e Immediately reduce collective pitch to minimum;

e Use cyclic and pedal control to correct uncommanded roll and yaw;

e Close the engine fuel shutoff levers. Order the crew chief to close the fire
valves, turn off the boost and transfer pumps;

e Accelerate or decelerate to reach the indicated glide speed of 100 - 120
kph;

e Maintain main rotor RPM at maximum, i.e. 90 - 100% by observing the
indicator and adjusting collective control to avoid peaks over 110% and
droops under 88%;

e Jettison all external payload in order to reduce weight;

e Trim the helicopter to set a shallow dive, use cyclic control to counter the
rolling moment;

e Find a suitable airfield and perform an upwind approach if possible;

o If altitude allows, the approach can be adjusted using collective control
while maintaining rotor RPM within permissible limits;

e At an altitude of 70 - 100 m, slightly and smoothly adjust cyclic control to
set and maintain a constant airspeed of 100 kph for a running landing or
70 kph for a vertical landing;

e Starting from an altitude of 50 - 70 m, use the ground to visually gauge
and control altitude above the landing point. Use cyclic control to maintain
helicopter pitch;
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e Starting from an altitude of 10 - 15 m for a running landing or 15 - 20 m
for a vertical landing, increase collective pitch to 7 - 8° (perform a flare
within approximately 1 sec) and maintain it for 0.5 - 1 sec. If this is not
sufficient to reduce the vertical speed, increase collective pitch to 12°
(within 1 - 1.5 sec) to reduce vertical speed further;

e During the flare and with a collective pitch increase rate of 10°/sec,
increase the pitch angle to 5 - 6° in order to reduce forward airspeed for a
running landing or to 8 - 10° for a vertical landing. Maintain the pitch
angle by slightly pushing the cyclic forward;

e After landing, set collective pitch to 7 - 8° and maintain it until the landing
run is complete and the helicopter is stopped;

e Pull back the cyclic to maintain the required pitch angle during landing
until nose gear touchdown, then smoothly push the cyclic forward 1/3 -
1/4 travel and apply the wheel brakes.

NOTE

1. If the selected landing field is off course from the flight path or the approach heading must be
changed due to wind conditions, perform the required maneuver (provided sufficient altitude is
available).

2. For an autorotation landing with a 180° turn (with a roll angle of 15°) altitude must be at least
650 m.

10.2.2. Crew actions in case of dual engine failure at an altitude of 100 m
and below

If the airspeed is close to 70 kph at the moment of dual engine failure, immediately
reduce collective pitch to maintain rotor RPM of 90 - 100%. Set a gliding speed of 70
kph for a running landing or as described above for a flare maneuver for a vertical
landing in case of a dual engine failure at an altitude above 100 m. After touchdown,
during the landing roll, order the crew chief to close the fuel shutoff levers and fire
valves, switch off the boost and transfer pumps, and turn off all electrical power;

If the airspeed is more than 120 kph at the moment of dual engine failure,
immediately reduce collective pitch to maintain main rotor RPM of 88% and
simultaneously decelerate by setting helicopter pitch up to 20° depending on
airspeed and altitude (the greater the airspeed and the lower the altitude, the higher
the pitch angle) above which the engines had failed. Increase collective pitch to keep
main rotor RPM under 110%.

Close the fuel shutoff levers of both engines. Use cyclic and pedal control to correct
any uncommanded roll and yaw.

If altitude allows for a quick deceleration to 70 kph, balance the helicopter at this
speed, then follow the above recommendations. If altitude is insufficient, maintain
helicopter pitch until ready to flare (fast pitch-up) at an altitude of 15 - 20 m.

If both engines fail in a hover, crew actions are the same as in the case of a single
engine failure, but keep in mind that in a hover, yaw instability, drop of main rotor
RPM, and transition to an uncontrolled descent are more abrupt due to the high
engine power settings required for hover.
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CAUTION

In case of dual engine failure, a safe landing can be performed only on a firm and
level surface. Landing in any other conditions may cause damage to the helicopter.

10.3. Onboard fire
Symptoms:

e Illumination and flashing of red fire lights MOXXAP (FIRE) on Left
Instrument Panel;

e Illumination and flashing of red fire lights MOXXAP JNIEB. AB. (FIRE LFT
ENG) or MOXXAP MPAB. [IB. (FIRE RGT ENGINE), MOXXAP K0-50 (FIRE
KO-50) or MOXXAP PE[l. BCY (FIRE XMSN/APU), depending on where
the fire has been detected;

e Presence of smoke, fire (not implemented in simulation);

e Illumination of the amber light I OYEPEAb (1°"/MAIN DISCH)
corresponding to the compartment where a fire has been detected, upon
automatic initiation of discharge of the first extinguisher.

10.3.1. Crew actions in case of onboard fire:

a) In case of fire in the left (right) engine:

e Close the fuel shutoff lever of the affected engine;

e Order the crew chief to close the fire valve of the left (right) engine and
confirm that the first fire extinguisher has been automatically discharged;

e Abort the mission and find an airfield to land.

WARNING

After the fire has been extinguished, attempting to restart the affected engine is
prohibited.

b) In case of a gearbox or APU fire:

e If the APU is operating, shut it down;
e Confirm that the first fire extinguisher has been automatically discharged.

c) If the automatic system fails (the I OYEPEAb (1ST DISCH) light is not
illuminated), engage it manually by pressing the PYYHOE BKJIFOMEHME 1
OYEPEQb (MANUAL 1ST DISCH) button for the corresponding compartment.

If the fire has been eliminated, then within 10 seconds from the moment of the first
discharge the MOXXAP JIEB.AB (FIRE LFT ENG) (or MOXXAP NMPAB.AB. (FIRE RGT
ENG), MOXXAP KO-50 (FIRE KO-50), MOXXAP PE[. BCY (FIRE XMSN/APU) —
depending on where the fire has occurred) lights will go off while the I OMEPEQb
(1°"/MAIN DISCH) light will remain on confirming that the first extinguisher has been
discharged.

If the fire has not been eliminated by the first discharge (the MOXXAP JIEB AB.
(FIRE LFT ENG) or MOXXAP MPAB. AB. (FIRE RGT ENG), etc. light remains on),
manually initiate the second discharge by pressing the PYMHOE BKJ/TFOMEHMUE II
OYEPE[b (MANUAL 2ND DISCH) button for the corresponding compartment.
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If the first discharge eliminated the fire, but left signs of fire in another
compartment, press the PYMHOE BKJ/IFOMEHUE II OYEPEAb (MANUAL 2ND
DISCH) for the corresponding compartment.

NOTE
To turn off all electrical power:

Set the FEHEPATOPbI 1, 2 (GENERATOR 1, 2) switches to neutral (center
position);

Turn the switches AKKYMYJIATOPbDI 1.2 (BATTERY 1, 2) to OTKJ1. (OFF);

If the CTI-3 starter generator is ON, set the PESEPB FEHEP (STBY GEN) switch to
OTKIJ1. (OFF).

CAUTION

After eliminating of fire, abort the mission. If the fire persists, start immediate
landing with a parachute (depending on the situation) — not implemented in
simulation.

10.4. Engine Malfunction
10.4.1. Automatic Control System Malfunction

There are two types of Engine Automatic Control System Malfunctions.

Type 1: N1 split of 2% or more, 3% at maximum power with temp regulator
operating, and/or engine power fails to change during collective movement with Nr
stable at 95 + 2%.

1. Land as Soon As Practical
Type 2: N1 split greater than 2% with spontaneous increase of Nr above 95 £2%.
If on takeoff or final approach:

1. Smoothly rotate throttle to left and increase collective to maintain 95 + 2%
Nr.

For other phases of flight.

1. Increase collective to maintain 95 + 2% Nr.
2. Determine malfunction by moving collective down then up (maintain Nr <
98%). Resulting engine indications determine what procedures to follow:

e (Case 1: N1 varies in both engines, Nr maintains 95 + 2%.

o 1. Maintain 55-80 KIAS (100-150 kph)
o 2. Land as Soon as practical

e Case 2: N1 varies in one engine, other engine at takeoff power, Nr
maintains 95 = 2%.

o 1. Reduce ECL of engine at takeoff power
o 2. Maintain 55 - 80 KIAS (100-150 kph)
o 3. Land as Soon as practical
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e Case 3: N1 varies in one engine, other engine at take off power, Nr does
not maintain 95 £ 2%. (increases as collective is lowered and droops as
collective is raised)

o 1. Adjust throttle to maintain 95 + 2% Nr
o 2. Maintain 55 - 80 KIAS (100 - 150 kph)
o 3. Land as Soon as practical

10.4.2. Abnormal Engine Vibration
Engine vibration is a signigicant indicator of potential catastrophic engine failure.
Verify which of the following indications are applicable and respond accordingly

A. Indications:

1. Amber HI VIBE light is illuminated
2. Red SHUT DOWN ENGINE light is illuminated.

B. Procedure:
1. HIGH VIBE LFT/RGT ENG Light On

o a. Monitor engine
o b. continue with mission

2. SHUT OFF LFT/RGT ENG Light On
o a. Reduce power
e If light goes out:

o b. Establish 70 - 75 KIAS (130-140 kph)
o . Land as soon as practical

o If light stays on:

o d. Shut down engine (If you do not, possible engine fire after 30s )
o e. Refer to Single Engine Failure Procedure (10.1)

10.4.3. Low Engine Oil Pressure

If oil pressure is between 2-3 kgf/cm?:

o 1. ECL - Reduce (Affected engine)
o 2. Engine oil pressure — Monitor
o 3. Land As Soon As Practical

If oil pressure drops below 2 kgf/cm? or oil temp exceeds 150°C:
o 1. Shut down engine
o 2. Refer to Single Engine Failure Procedure

10.4.4. Failure of electronic engine governor (EEG) power turbine
channels

Symptoms:
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e Illumination of the yellow MPEB.ncT JIEB AB. (HIGH N2 LFT ENG) or
MPEB. nct MPAB AB (HIGH N2 RGT ENG) light on the left instrument
panel;

e the engine does not shut down.

Crew actions:

e Temporarily switch off the EEG of the affected engine;

e Check the MPEB.ncT JIEB. (NMPAB.) AB. (HIGH N2 LFT (RGT) ENG) light
to extinguish;

e Switch on the EEG;

e If the EEG light does not illuminate after resetting the EEG, check engine
operation indicators for normal readings and if no further faults are found,
continue the mission paying particular attention to the engine
performance parameters;

o If the EEG light illuminates once again and remains on, abort the mission
and land at the nearest airfield, paying particular attention to the engine
performance parameters.

10.4.5. Failure of electronic engine governor (EEG)

Symptoms:

e Illumination of the OTKJ/1.PA JIEB AAB. (GOV OFF LEFT ENG) or
OTKJ1.9P[ NPAB.AB. (GOV OFF RGT ENG).

Crew actions:

e Switch OFF the failed EEG;

e Continue the mission paying particular attention to engine performance
parameters.

e With a failed (switched off) EEG, the compressor RPM must not exceed
102.5%.

10.5. Main/Intermediate/Tail Rotor Gear Box Malfunction

Main Transmission Malfunction or Failure Main transmission malfunctions normally
procede catastropic failure. Early failure indications may very, depending on the
nature of the problem and the severity of failure. If a malfunction is encountered,
begin immediate decent at 70 - 75 KIAS and execute either a vertical or roll-on
landing as soon a possible. Indications and actions to be taken in the event of a main
transmission malfunction are as follows:

INDICATIONS:

Unusual Noise or Shaking of Aircraft

Transmission Oil Temperature above normal range (see Table 8.8)
Transmission CHIP light illuminated

Transmission Qil Pressure below normal operating range
Transmission Oil Pressure warning light illuminated.

Malfunctions in the drive line can be experienced in either the electornic
synchronisation system or as a mechanical problem in any of the dynamic
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components. Nr irregularities, vibrations, oil over temperature or excessive main
gearbox pressure are the basic indications of drive line problems.

10.6. Yaw contol failure
Symptoms:

e If the tail rotor or its transmission are damaged in flight, the helicopter
exhibits an abrupt left yaw, right roll, and negative pitch.

Crew actions:

e Immediately reduce collective pitch and, if altitude is sufficient, order the
crew to eject from the helicopter.
o If altitude is not sufficient for the crew to eject, crew actions are:

o Begin an autorotation descent; maintain heading by setting a roll angle
to the side opposite of the turning tendency;

o Balance the helicopter with sideslip as required; compensate the yaw

moment with lateral cyclic control;

Find an airfield to land;

Shut down the engines by closing the fuel shutoff levers;

Close the fire valves, close the boost and transfer pumps (if possible);

Perform an autorotation landing. Before landing, set a zero roll attitude

for touchdown.

O O O O

If the actuator of the tail rotor is operative, but the cockpit controls are damaged
(the helicopter does not respond to pedal inputs), establish an airspeed of 120 - 130
kph, adjust collective as required to establish level flight or a shallow descent and
proceed to an airfield that can be used for a safe landing. Balance the helicopter with
sideslip as required. Execute a running landing. It is PROHIBITED to increase
collective pitch before touchdown to avoid unbalancing the helicopter.

If yaw control fails in hover or while moving at low altitude, crew actions are:

e Immediately smoothly reduce collective pitch and descend to touchdown;

e During the descent, press the right pedal and deflect the cyclic to the right
to counter left turn and left drift; pull the cyclic aft to counter the negative
pitch;

e At the moment of touchdown by the main wheels, immediately and rapidly
minimize collective pitch and shut down the engines.

10.7. Hydraulic system failure
10.7.1. Failure of main hydraulic system

Symptoms:

e The red AYBJINP.BKJTFOMEHA (B/U SYS ON) light on the center
overhead console illuminates and starts flashing while the OCHOBH.
BKJTHOYEHA (MAIN SYS ON) extinguishes;
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e The pressure in the main hydraulic system drops down below 42 kgf/cm?,
while the pressure in the backup hydraulic system grows up to 42 - 73
kgf/cm?.

Crew actions:

e Set the OCHOBH MMAPOCUCTEMA (MAIN HYD) switch to to BbIK
(OFF).

NOTE

Switching to the backup system disengages the AP-34B autopilot and the collective
clutch release system. In this case, collective handle friction force can be adjusted
manually using the friction hand wheel (not implemented in simulation).

e Disengage the autopilot by pressing the autopilot disconnect button on
the cyclic control stick;

e Abort the mission. With a particular attention to the hydraulic system,
perform landing in the nearest airport or onto a chosen airfield.

10.7.2. In case of failure of both main and backup hydraulic systems

e Eject from the helicopter (not implemented in model).

10.8. Uncommanded left yaw during takeoff or landing
10.8.1. During a hover check before takeoff

Symptoms:

e The helicopter does not respond to right pedal input up to full deflection
and continues to yaw left;

e Main rotor RPM droops below the lower limit due to a sharp increase of
collective pitch angle.

Crew actions:

e Immediately decrease collective pitch by 1 - 2° to counter uncommanded
roll and pitch;

e Disengage the SPUU-52 tail rotor pitch limit system;

e Descend to touchdown;

e At the moment of touchdown rapidly lower collective to minimum and
order the crew chief to shut down the engines, close the fire valves, and
turn off all electrical power.

10.8.2. During a hover before landing

Symptoms:

e The helicopter does not respond to right pedal input up to full deflection
during final deceleration to hover prior to landing and continues to yaw
left;
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e Main rotor RPM droops below the lower limit due to a sharp increase of
the collective pitch angle during final deceleration to hover prior to
landing;

e While turning, the helicopter loses altitude with uncontrollable evolutions
in roll and pitch.

Crew actions:
In a hover at an altitude below 10 m

e Immediately decrease collective pitch by 1 - 2° to counter uncommanded
roll and pitch;

e Disengage the SPUU-52 tail rotor pitch limit system;

e Descend to touchdown;

e At the moment of touchdown rapidly lower collective to minimum and
order the crew chief to shut down the engines, close the fire valves, and
turn off all electrical power.

In hover at an altitude above 10 m

e While applying full right pedal, quickly decrease collective pitch by 1 - 2°
and simultaneously push the cyclic forward and left to correct
uncommanded roll and pitch angles; transition to forward flight;

e Disengage the SPUU-52 tail rotor pitch limit system;

e Execute a go-around;

e Repeat the landing approach and perform a running landing.

10.9. Vortex ring state (VRS)

The helicopter is susceptible to VRS in a vertical descent of greater than 3 m/s or in
a powered glide with a forward airspeed of less than 40 kph and a vertical speed of
more than 4 m/s.

Symptoms:

Uncommanded rapid increase of vertical speed;

Abrupt attitude changes and severe vibrations;

Loss of flight control effectiveness;

Unstable readings of airspeed and vertical speed indicators.

Crew actions:

e Push the cyclic forward to establish a nose-down pitch of -10 to -20°,
increase collective to set engine power up to takeoff setting and begin to
transition into forward flight while avoiding drooping main rotor RPM
below 92%;

e Having reached an airspeed of 60 - 80 kph, transition to level flight.

NOTE

1. A transition out of a vortex ring state to level flight may require 50-200 m of
altitude loss, depending on:

e initial forward speed at the moment of entry into VRS;
e the vertical descent rate at the moment of exiting VRS;



o forward acceleration rate (pitch angle for dive) and increase of engine
power;

e helicopter weight;

e free air temperature and pressure.

2. If the helicopter does not exit VRS quickly, vertical speed may reach 20 m/s.
3. The pitch angle used in the acceleration out of VRS depends on the altitude of
VRS exit.
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11.  ARMAMENT S5YSTEMS

The armament systems of the Mi-8MTV2 helicopter include unguided rockets, cannon
and machine guns, free-faling bombs, and airborne minelaying systems (not
implemented in simulation) in various payload configurations.

The weapons control system is designed to provide weapon firing/release stations,
control of weapon fire modes, and weapons employment. The weapons control
system includes the following components (Fig. 11.1 n Fig. 11.2):

e External weapon stations (6 BDZ-57KrV (B3-57KpB equipped with "MyC"
(PUS) fire control devices (FCU))

e Circuit breakers and switches operating weapons indication and control

systems

Pilot’'s upper and lower armament control panels

Copilot’s bombs control panel

ESBR-3P/A (2CBP-3I1/A) electrical release control box

Mine release control panel (not implemented in simulation)

Fire control panel for the PKT (IMKT) nose-mounted machine gun (not

implemented in simulation)

PKV (TKB) collimating sight (pilot)

e OPB-1r (Or1B6-1p) optical bombing sight (copilot) (not implemented in
simulation)

e Weapons fire switches on each cyclic control handle, bomb release
triggers on the OPB-1r (Olb-1p) optical bombing sight and two KSB-49
(KCB-49) remote bomb release triggers

e S-13 gun camera

e The following weapon sub-systems:

a) unguided rocket system: B8V20-A (B8B20-A) rocket launchers (pods)
firing 80 mm unguided rockets with various warhead types;

b) cannon pod system: UPK-23-250 (YINK-23-250) gun pods equipped with
GSh-23L (M'w-2311) twin-barrel 23 mm cannon;

¢) machine gun pod systems: GUV-8700 (I'YB-8700) gun pod (index 9-A-
669) equipped with either YakB-12.7 (Slkb-12.7) (index 9-A-624) and
GShG-7.62 (I'WUr-7.62) (index 9-A-622) machine guns or with the AGS-17
(Arc-17) (index 9-A-800) grenade launcher;

d) free-falling bomb systems: 100, 250 un 500 kg bombs and incendiary
containers (not currently implemented);

e) minelaying system: K-29 mine containers with 29 mine canisters of various
types (currently not implemented).



1.Master arm switch (above left
blister)

2. Upper armament control panel
3. Lower armament control panel
4. PKV gunsight

5. Left KSB-49 remote bomb
release trigger

6. Left cyclic weapons fire switch
7. Electrical release control box
8. Right cyclic weapons fire switch
9. OPB-1r optical bomb sight (not
currently implemented)

10. Right KSB-49 remote bomb
release trigger

11. Bombs control panel

12. Circuit breaker panel of the
weapons control system

Fig. 11.1. Elements of the weapons control system in the cockkpit.



DS

11.1. External weapon stations

The Mi-8MTV2 is equipped with an external hardpoint rack consisting of 6 BA3-
57KpB (BDZ-57KrV) weapon stations and integrated MYC (PUS) fire control devices
(FCU). The stations are designed to carry and provide electrical commands to loaded
weapon systems. The hardpoints are numbered 1 — 6 left to right (facing forward in
the cockpit). Stations 1, 3, 4, 6 are equipped with PUS-36-71 (MYC-36-71) type
FCUs, which are used to control the firing of S-8 unguided rockets at an interval of
0.05 sec for each rocket launcher. MYC 1 FCU controls rocket fire from stations 1 and
2 (Fig. 11.2); NYC 6 FCU from stations 5 and 6, MYC 3 FCU from station 3, and MyC
4 FCU from station 4. Readiness of the corresponding FCU to support rocket fire is
indicated in the cockpit by the MYC FCU lights on the pilot’s upper weapons control
panel.

Fig. 11.2. External weapon stations

11.2. Circuit breakers and switches operating Weapons
Indication and Control systems
The weapons system circuit-breakers, located at the top left of the Circuit-Breaker

Panel, are designed to protect the weapon system circuits from a short-circuit. (Fig.
11.3)
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Fig. 11.3. Weapons Systems circuit-breakers.

MASTER ARM. The master arm switch (in EN-cockpit of the Game — SAFETY
SWITCH WEAPONS) connects weapon systems circuits to the weapons fire (release)
switches on the pilot controls (not to be confused with the main power switches of
weapon sub-systems, which connect specific weapon system components to the
electrical power system). With the Master Arm switch off, it will not be possible to
fire (release) weapons. This is a safety precaution required for safe ground
operations with the ground crew and weapons preparation.

Fig. 11.4. The Master Arm switch and its associated red caution lamp.

306
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11.3. Pilot's Upper and Lower armament Control Panels
11.3.1. Upper armament Control Panel

The pilot's upper armament control panel (Fig. 1.5) provides indication of weapon
readiness status, control of the RKT-GUN MASTER switch and MINELAYING SYSTEM
MASTER switches (not currently implemented), payload jettison, arming of the fire
control units (FCU), PKV (IKB) collimating sight brightness, and amount remaining of
12.7 mm, 7.62 mm, 23 mm rounds or 30 mm grenades.

16

15
14|

13)
12|
11)

10

Fig. 11.5. Pilot’s upper weapons control panel

1. Stations loaded indication lights 9. MINELAYING SYSTEM MASTER switch (in

2. PUS (MYC) Fire Control Unit (FCU) armed EN-cockpit of the Game — MASTER POWER)
indication lights 10. Aircraft Commander’s Weapons Control

3. Aircraft Commander’s Emergency Jettison Panel Lamp Test

switch (releases all stores) 11. B3BEAEHWE MYC (FIRE CONT UNIT ARM)
4, Jettison ARMED/UNARMED switch button

5. Right-side UPK (YTK) rounds remain counter if  12. RKT-GUN MASTER switch (in EN-cockpit of
UPK is loaded ( or grenades if mixed load) the Game — MAIN SWITCH)

6. Left-side UPK (YTK) rounds remain counter if 13. Unguided Rockets electrical circuit ON light
UPK is loaded (or 12.7 mm GUV (I'YB) rounds if 14. Gun camera ON light (not implemented)

mixed load) 15. GUV (I'YB) gun pod electrical circuit ON
7.7.62 mm GUV (I'YB) rounds remain counter light.
8. Gun sight brightness control 16. Jettison Armed light

1. Stations loaded indication lights. Indicate presence of weapons on
corresponding stations.
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2. FCU armed indication lights. FCU are installed on stations 1, 3, 4, 6. The
lights indicate readiness to launch rocket from tube #1 of launcher. (FCU 1 for
stations 1, 2; FCU 3 for station 3, FCU 4 for station 4, FCU 6 for stations 5, 6).

3. Pilot's Emergency Jettison switch. Used to quickly lighten the helicopter's
gross weight in special circumstances, such as emergency landing or in case the
standard bomb release mechanisms fail.

N O T E . The pilot's emergency jettison switch released stores loaded on ALL the weapon stations,
unlike the copilot's emergency jettison switch, which releases stores according to the selected payload
profile set on the copilot's weapons configuration panel. For example, if profile I is set on the weapons
configuration panel, an emergency jettison attempt by the copilot will not release any stores, because
profile I corresponds to a rocket pod configuration on all weapon stations. To release any stores by
the copilot's emergy jettison switch, the payload profile selector must be set to profile II.

4. Jettison ARM/UNARM switch. Set to "BKJ1” (ARM) to jettison bombs armed. If
a mixed payload is loaded (such as bombs and rockets), both bombs and rocket
pods will jettison, but the bombs will detonate upon impact.

5. Right Rounds Remain Counter. Displays number of 23 mm UPK rounds
remaining in the right UPK container or total number of grenades depending on
loaded weapon system.

6. Center Rounds Remain Counter. Displays the number of 23 mm UPK rounds
remaining in the left UPK container or total number of 12.7 mm GUV rounds
depending on loaded weapon system.

7. Left Rounds Remain Counter. Displays number of 7.62 mm rounds remaining.
NOTE. The rounds remaining counters display the actual number of remaining rounds as follows:

= UPK: actual nhumber divided by 2 (for example counter display of 100 means 200 rounds
remain)

9-A-624: actual number divided by 5 (for example counter display of 10 means 50 remain)
9-A-622: actual number divided by 4

= grenade launcher: displays to actual number of grenades remaining

8. Gunsight Brightness Control. Controls PKV reticle brightness. Set to 50% by
default.

9. MINELAYING SYSTEM MASTER switch (Minelaying System is not
implemented).

10. Lamp Test Button. Tests the lights installed on the pilot's upper weapons
control panel.

11. FCU Arm Button. Prepares the rocket launchers (pods) for opening fire: after
the button is pressed the first moveable contact PUS-36-71 (FCU) gets set to
initial position — first rocket will be launched from the #1 tube. FCUs are
energized if the RKT-GUN MASTER switch is set to ON (up), the corresponding
circuit breakers are turned on, the UPK-PKT-RKT switch is set to RKT, and the
rocket station selector switch is set to AUTO or stations currently loaded with
rockets. The button should be pressed until "MYC..B3BEOEH" (FCU armed)
indication light appear.
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12. RKT-GUN MASTER switch. Primarily intended to prevent unintended
weapons fire. Set to ON (up) during the target attack run. The switch powers
rockets, UPK-23-250 and GUV-1 fire circuits, FCU energized indication (lights),
and stations loaded indication (lights).

13. RKT CIRCUIT light. Illuminates if the RKT-GUN MASTER switch (12) and
MASTER ARM switches are ON (Fig. 11.4).

14. GUN CAM light. Illuminates if the gun camera system is turned on.

15. GUV CIRCUIT light. Illuminates if GUV payload profile is set on the copilot's
weapons configuration panel and the MASTER ARM switch is ON (Fig. 11.4).

16. JETT ARM light. Illuminates if the JETTISON ARM/UNARM switch is set to
ARM.

11.3.2. Lower armament Control Panel

The pilot's lower armament control panel (Fig. 11.6) is used to control fire settings
for rockets and GUV containers, set the active weapon system (rockets, 23 mm UPK
containers, 12.7 mm PKT nose mounted machine gun, and to power up the gun
camera system.

N O TE . To set GUV containers as the active weapon, the GUV payload profile must be set on the
copilot's bombs control panel.
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Fig. 11.6. Pilot's lower weapons control panel.

1. Rockets Quantity switch to control selection 6. Charging switch for reloading the left-side

of 4, 8, or 16 rockets to be fired per pod YakB-12.7 guns (three cartridges for guns I,
2. Weapon Selector switch: UPK (YMK) — PKT  1II, III)

(NKT) — RKT (PC). 7. GUV (I'YB) payload selector switch

3.GUV (T'YB) fire selector switch 8. GUV (T'YB) fire burst cutoff switch

4. Gun camera switch (not implemented) 9. GUV (I'YB) burst length switch

5. Charging switch for reloading the right-side  10. Rocket Station Selector switch
YakB-12.7 guns (three cartridges for guns I,
11, III)
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1.

Rockets Quantity switch: MO8 — NMN016 — NO04 (8 — 16 — 4). Controls the
number of rockets fired from each rocket launcher while the Weapons Fire switch
is held down. For example if two pods are loaded, set the switch to "104" to fire
up to 8 rockets (4 per launcher).

Weapon Selector switch: YIK — NKT — PC (UPK — PKT — RKT). Used to
select the weapon for fire when the Weapons Fire switch is pressed (except for
GUV, which has a separate selector on the copilot's weapons configuration panel).
YMNK (UPK) — firing of UPK-23-250 gun pods. MNKT (PKT) — firing of the nose-
mounted PKT machine gun when in stow mode (not implemented). PC (RKT) —
firing of unguided rockets from the B8V20-A launchers (pods).

GUV (I'YB) Fire Selector switch: BHYTP 800 BHELLU — 800 BHYTP WUJ/IN
624 — 622. The BHYTP 800 BHELL position is used to select grenades for fire
from stations 1 and 6. The 800 BHYTP WJ/IN 624 position is used to select
grenades or the YakB-12.7 machines gun for fire on stations 2 and 5. The 622
position is used to select the GShG-7.62 machines guns for fire on stations 2 and
5.

This switch is used in conjunction with the GUV Payload Selector switch. All possible
switch combinations are reviewed below.

4.

Gun Camera switch. Enables the gun camera, which records whenever the
Weapons Fire switch is pressed on the Aircraft Commander’s Cyclic control
handle.

. YakB-12.7 Charging switch (right). Used to reload the YakB-12.7 gun pod

machine guns in case of a jam. Must be placed to the "I" position prior to firing.

YakB-12.7 Charging switch (left). Used to reload the YakB-12.7 gun pod
machine guns in case of a jam. Must be placed to the "I" position prior to firing.

. GUV Payload Selector switch: 800 — 624/622+800. Set to 800 when only

grenade launchers are loaded (stations 1, 2, 3, 4, 5, 6). Set to 624/622+800
when mixed payload is carried for correct fire selection: stations 1, 6 grenade
launchers, 2, 5 machine gun pods.

This switch is operated in conjunction with the GUV Fire Selector switch. All possible
switch combinations are reviewed below.

8.

GUV Cuttoff switch. When set to OFF (down), the GUV containers will fire as
long as the trigger switch is held down. When set to ON (up), the GUV containers
will fire in burst lengths as set by the BURST knob.

. GUV BURST knob. Sets the burst length for GUV containers in seconds:

e short and medium burst length is set by setting the knob to 0.25 and 0.6
seconds, respectively.

e when employing the grenade launcher, setting the knob between 0.25 and
1.00 approximately equals the number of round expanded multiplied by a
factor of 10.
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e when employing the YakB 12.7 mm gun, setting the knob to 0.25
corresponds to approximately 15 — 18 rounds per burst; 0.6 to 40 — 42
rounds per burst

e when employing the 7.62 mm gun, setting the knob to 0.25 corresponds
to approximately 20 — 25 rounds per burst; 0.6 to 50 — 60 rounds.

10. Rocket Station Select switch: 1-2-5-6 — AUTO — 3-4. Used to select rocket
stations for fire.

When set to "1-2-5-6" rockets are fired in a sequence of:
a. Rocket 1 from launchers 1 and 6
b. 0.025 interval
c. Rocket 1 from launcher 2 and 5
Rockets are fired from each launcher with an interval of 0.05 seconds.

When set to AUTO, rockets are first fired from launchers on stations 1, 2, 5, 6. Once
these stations are expended, the system automatically switches to launchers on
stations 3, 4.

11.4. Bombs control panel

The bombs control panel is designed to indicate weapon stations loaded status,
control tactical and emergency release of weapons, and arm the GUV firing circuits.
The panel is installed on the canopy frame on the right side of the cockpit for use by

the copilot (Fig. 11.7).
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Fig. 11.7. Copilot's payload configuration panel

1.Jettison ARMED switch 6. BOMBS MASTER switch (in EN-cockpit of
2.Jettison ARMED light the Game — MAIN BOMBS)

3.Jettison switch 7. Lamp test button

4.Bombs cuircuit ON light 8.Payload profile selector

5. Stations loaded lights (6) 9.Paload profile guide

10.ESBR heating switch (not implemented)
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1. Jettison ARMED switch. When set to ARMED (up), jettisoned bombs are armed
for detonation upon impact.

2. Jettison ARMED light. Indicates bombs are armed to detonate upon impact if
jettisoned. Illuminates if jettison ARMED switch is set to ARMED (up).

3. Jettison switch. Used to jettison bombs.

4. BOMBS CIRCUIT ON light. Indicates bomb release circuits are switched on.
Illuminates if BOMBS MASTER switch is set to ON (up).

5. Stations loaded lights. Illuminate to indicate stations loaded with bombs when
the BOMBS MASTER switch is to ON (up).

6. BOMBS MASTER switch. Energizes the bombs release circuits when set to ON
(up).
7. Lamp test button. Tests the lights installed on the payload configuration panel.

8. Payload profile selector. Five-position selector is set to correspond to current
payload and used to control the release/jettison of stores only from stations
loaded with bombs (primarily intended to prevent accidental release/jettison of
stores other than bombs).

o 1. A/l rockets: all bomb release circuits are energized, however no bombs
(or any other stores) will actually release when any of the three bomb
release triggers are pressed (two KSB-49 remote triggers or the OPB-1R
optical bombing sight trigger).

N O TE . The release system does not actually “know” what types are stores are loaded on the
stations, it is only supplied the position of the payload profile selector switch (8).

o II. A/l bombs: pressing any bomb release trigger will sequentially release
all stores from all stations starting with station 6 with the first press of the
release trigger.

o II1. 4 bombs + 2 rocket launchers. pressing any bomb release trigger will
sequentially release any stores from stations 6-1-5-2 starting with the first
press of the release trigger.

e 1IV. 2 heavy bombs + 2 rocket launchers: pressing any bomb release
trigger sequentially release any stores from stations 5-2 starting with the
first press of the release trigger.

e V. 2 heavy bombs + 2 standard bombs: pressing any bomb release trigger
will sequentially release any stores from stations 5-2-4-3 starting with the
first press of the release trigger.

NOTE. The"" (dash) mark on positions IV and V indicates that no release signal will be supplied
to the corresponding station.

The “heavy bomb” symbol indicates a heavy or incindeary bomb, however
this does not affect the jettison as any store type (including rocket
launcher, UPK or GUV pod) will be successfully released from stations 5
and 2 in these payload profile selector positions.
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rYB (GUV). Energizes the GUV firing circuits. In this position all other fire/release
circuits are blocked and no other weapon system can be fired or released with the
exception of an emergency release by the pilot's emergency jettison switch.

9. Payload profile guide. Payload profile index guide for profile setting.

10. ESBR heating switch. Set the electrical release control system heating
on/off for operations in cold (negative) temperatures (not implemented).

11.5. 3CbP-3I1/A (ESBR-3P/A) Electrical release control box

The ESBR electrical release control box is located below the copilot’s instrument
panel. The ESBR controls sequential single or paired release of bombs and provides
for station selection for release of any store.

CbPOC
BOMB

Fig. 11.8. ESBR control box

1. Signal setting knob 21. ESBR power swtich
2. Signal setting index plate

1. Signal setting knob. Used to set single or pairs release mode or select the
release number in the release sequence.

2. Signal setting index plate. The index plate consists of a series of numerical
indexes that indicate either single (“I”) or pairs (“II”) release mode setting as well
as Arabic numerals that indicate the current release number in the release
sequence.

3. ESBR power switch. Connects the electrical release control system to the bomb
release circuits.

When releasing bombs, all of the required circuit breakers must be switched ON, the
BOMBS MASTER switch set ON (up), the desired payload profile set, the ESBR signal
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setting knob (1) set to the desired position for release and the ESBR power switch
(3) set to "BKJ1” (ON) (right).

When the signal setting knob is set to "\” or “0”, no stores will be released. These
positions are used to system ground tests.

POSITION I: In position “I”, the ESBR commands the weapons control system for
single bomb release in sequence from stations 6-1-5-2-4-3 (if payload profile “II" is
set on the bombs control panel). However if desired, the ESBR can be used to
manually select the desired station for release. For example, to select station 3 for
release:

e turn off the ESBR by setting the ESBR power switch to “BbIKJ1” (OFF)
(left).

e set profile “II"” on the bombs control panel (profile “V" will work as well,
however this will alter the subsequent procedure)

e set the signal setting knob on the ESBR control box to "5”

When the ESBR is turned on with the signal setting knob set to “5”, the next press of
the bomb release trigger will release the store from the sixth station in the release
sequence, i.e. station 3 given that it is preceded by stations 6, 1, 5, 2, 4 in the
release sequence.

When the ESBR is turned on and profile “II"” is set on the bombs control panel,
rotating the signal setting knob past the “I” position will result in automatic release
(without pressing the bomb release trigger) from the consecutive station(s) in the
release sequence with each progressive setting of the knob.

POSITION II: In position “II”, the ESBR commands the weapons control system for
paired bombs release in sequence from stations 6+1, 5+2, 4+3 (if payload profile
“II" is set on the bombs control panel). As with single release, the ESBR allows for
manual station selection for paired release.

If profiles “IV" and “V” are set on the bombs control panel (and all relevant
components required for stores release are enabled), a first press of the bombs
release trigger will release stores from station 5 (or 5+2 if the ESBR is set to position
“II"). I.e. in these payload profiles, release commands are not supplied to stations 6
and 1.

11.6. PKV collimating Sight

The PKV collimating sight (Fig. 11.9) is used to aid with visual target ranging and
weapons aiming using target size methodology when employing the nose mounted
PKT machine gun, external gun and cannon systems, rockets, and bombs.



Fig. 11.9. PKV collimating sight (front and side view)

1. Sight elevation knob 3. Reflector glass
2. Mechanical ring sight (stowable) 4. Sun filter glass (stowable)

The sight reticle Fig. 11.10 is turned on by the “CUITHAJIM3AUNA" (INDICATION)
circuit breaker.

In general, the target range can be defined by the formula
by
Dt =
Ztg(o-swt—deg)

where:

D, = target range

b, = apparent target size (in meters)

tg = tangent of angle math.function

U_qeg= target current angular size (in degree)

Target range is determined using the PKV reticle according to the following formula:

by

Dt -
L|*'t—mils

x 1000

where:
V_mis= target current angular size (in mils as viewed in the reticle)

For example, an object 100 meters in width will be 100 mils across in the reticle at a
range of 1000 meters.
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Fig. 11.10. PKV reticle pattern with element sizes in mils
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The sight is installed on a bracket assembly on the left side of the cockpit ahead of
the pilot's head position. To use the sight, the pilot must raise the seat by 15 — 20

cm.
PKV technical specifications: Table 11.1

Table 11.1

Reticle ring size: Size (mils)

inner 20

middle 60

outer 100
Reticle graduation 10
Elevation knob numerical marking each 20
Elevation knob graduation 2
Elevation knob large hash graduation 4

Elevation angle range

0-200 (0 - 11.5°)

PKV line of sight relative to helicopter water line (sight

elevation set to 0) 57.5 (up)
Elevation knob red index corresponding to (mils) 52.4
Overall weight 1.8 kg

The elevation angle of the sight is set by manipulating the reflector glass using the
elevation knob. Aim is accomplished by placing the sight reticle over the target.



DS

The hash marks of the reticle allow for simple range estimation for targets of known
(approximated) apparent size.

The sight is equipped with a stowable reserve mechanical ring sight in case the
optical system is inoperable.

The “MOACBET MPULUENA" (SIGHT DIMMER) rheostat on the pilot's upper weapons
control panel control reticle brightness. A stowable brightness filter glass is available
for use in case of bright background (such as near direct sunlight).

The sight elevation angle is determined by projectile gravity fall, helicopter pitch
angle, and particular weapon system’s installed elevation angle relative to the
helicopter water line (WL). As such, the sight elevation angle is the angle between
the projectile throw elevation and the line of sight to the target (Fig. 11.11).

Sight elevation angles are recalculated for a variety of standard target ranges,
helicopter airspeeds, flight profiles (level flight or dive) for each available weapon
system. Sight elevation charts are provided in the Combat Employment chapter.
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Sjghtoﬁmb PKV=0 mil velocit
:3° UP _in respect of FW vector :
<thge waterline (FW
Axis weapon V¥ fus
for Rockets pods B8= +1° Il = ———

TUP in respect of FW

— il
——fimb PKV=76m!
*S\ghto“ggWN in respect Of FW) Pitch angle
to Target (1,06 -2°..-4° at a speed
200..250 km/h
Real Angle
of elevation

fuselage waterline (FW)

1,0°= 17,45mil fuselage waterline (FW) _Axis weapon for GUN-MGun pods 12.7mm = 0°
in respect of FW

fuselage waterline (FW) _Axis weapon for UPK-23-250 pods = 0°
in respect of FW

*76mil - angle of elevation at limb PKV sight
for air speed 200km/h and target distance 2000m

Fig. 11.11. Elevation angles relevant to weapons employment using the PKV collimating sight.
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11.7. Weapons fire and bomb release switches
The WEAPONS FIRE switches installed on both cyclic control sticks

are used to employ all weapon systems, except release of bombs.

Bomb (or any other external store) release switches are available on the OPB-1r
optical bombing sight (not implemented) and two KSB-49 remote bomb release
triggers (one for the pilot and copilot located to the left and right of the respective
instrument panels), Fig. 11.1, 5, 10. Mouse can not be used for these buttons, only
key commands are available [[B]].

11.8. AKS-2 gun camera
The gun camera is installed on the left special hardpoint and can not be jettisoned.

It is used to photo-control how well pilot aims at a

target.
The gun camera consists of device itself and the ®KIM (GUN CAMERA) circuit breaker

on the pilot’s lower armament control panel

Main data of the AKS-2, Table 11.2.
Table 11.2

Parameter Value
shooting rate 24 or 48 fps
open sector of the obturator (device, preventing 120°
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glares from the sun)
frame size 16 x 22 MM
used film 35 mm (perforated)
shutter speed:
at a frame rate of 24 fps 1/50 sec
at a frame rate of 48 fps 1/100 sec
film length in the cartridge 60 m
duration of continuous shooting:
at a frame rate of 24 fps 2 min.12 sec.
at a frame rate of 48 fps 1 min. 6 sec.
focus distance 135 mm
max consumed current 12A
power supply 27V
size 474x139x210 mm
Weight 9,1 kg

In the game a frame rate of 24 fps is implemented.

NOTE: Optical axis of this device is parallel to the fuselage’s centerline, therefore center position of
the frame, relative to the target, taken by the gun camera, will be different from one, relative to the
PKV center on a screenshot, if aiming angle on the PKV's sight elevation knob is different from 57.5
mils.

Photos, taken by the gun camera can be seen during the game or track replay. To do
that, player must select one of the available GUN CAMERA MODE options in the

GUN CAMERA MODE OFF -

OFF
ONLY FOR TRACKS
ON

game settings:

e OFF — disabled;

e ONLY FOR TRACKS — photos will be shown during tracks only;

e ON — photos will be shown immediately, while shooting (can cause small
fps drop).

All moments, whenever player pressed any of the combat triggers on cyclics, will be
shown as “"photos”, made by the AKS-2 gun camera:



Fig. 11.12. Position and example of the photo, taken by the AKS-2 gun camera

11.9. Weapon systems

The Mi-8MTV2 weapons control system includes a number of sub-systems which
make it possible to employ a variety of weapon systems in mixed payload

configurations.

Mi-8MTV2 Payload configurations (profiles)

Available stores for each external weapon station are listed in Table 11.3.

Table 11.3
In service
Available loads for weapons stations #1 — 6 for combat employment with RF
military
1 2 3 4 5 6
- B8 B8 B8 B8 - yes
B8 B8 B8 B8 B8 B8 no'
- UPK B8 B8 UPK - yes
B8 UPK B8 B8 UPK B8 no
- AB-250,100 B8 B8 AB-250,100 - yes
AB-250,100 | AB-250,100 B8 B8 AB-250,100 | AB-250,100 no
AB-250,100 | AB-250,100 | AB-250,100 | AB-250,100 | AB-250,100 | AB-250,100 yes
- AB-500 AB-250,100 | AB-250,100 A-500 - yes
GUV (GD) GUV (MG) 68 b8 GUV (MG) GUV (GD) no
GUV (GD) GUV (MG) - - GUV (MG) GUV (GD) yes
GUV (GD) GUV (GD) - - GUV (GD) GUV (GD) yes
- VSM VSM VSM VSM - yes
- UPK VSM VSM UPK - yes
GUV (GD) GUV (GD) VSM VSM GUV (GD) GUV (GD) yes

! Not in service for administrative reasons, but technically supported by the Mi-8MTV2 weapons control

system.

322
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|l Guv@Gb) | gGuwiMGg) | vsM | VvsM | GUV(MG) | GUV (GD) | no
Chart legend:

B8: B8V20-A rocket launcher with 20 80 mm S-8 unguided rockets;

UPK: UPK-23-250 cannon pod system;

AB-250, 100: 250 kg, 100 kg free-fall bomb;

GUV (MG): GUV-8700 pod with 1 x 12.7 mm, 2 x 7.62 mm machine guns;

GUV (GD): GUV-8700 pod with AG-17A automatic grenade launcher;

VSM: mine container, part of the VSM-1 minelayin system (not implemented in simulation).

In any variants, the 12.7-mm KORD machine gun, installed in the cargo cabin

doorway and the 7.62-mm PKT machine gun, installed in the hatch of the right cargo
bay door, can be used.

11.9.1. Unguided rocket system
Purpose

The unguided rocket system is designed to be employed against column or area
(group) targets consisting of unarmored or lightly armored ground units. The Mi-
8MTV2 is armed with B8V20-A rocket launchers equipped with 20 S-8 80 mm
rockets. Previous generation UB-32A-24 launchers equipped with S-5 57 mm rockets
are no longer in service.

Components

Used with the B8V20-A launchers, the unguided rocket system includes:

e four 20-tube B8V20-A rocket launchers (Fig.11.13) (the weapons control
system support up to 6 launchers)

e 80 S-8 unguided rockets of various modifications (5-8M, S-8AS, S-8B, S-
8KO, S-80F) (the weapons control system supports up to 120 S-8 type
rockets)

o four MYC-36-71 (PUS-36-71) fire control devices (FCU) integrated into the
external weapon stations #1, 3, 4, 6

e control interfaces
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Fig.11.13. Loading of a B8V20-A rocket launcher on an Mi-8MTV5 helicopter.

Description

The B8V20-A rocket launcher serves as a container/casing with 20 integrated launch
tubes used to house and launch S-8 unguided rockets (Fig.11.14).

<3 KW ™ i i
TR ‘%‘h-. ™ - ! )
5 - y i g

Fig.11.14.B8V20-A launcher tubes as seen from the rear.

324
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The rocket launchers are attached to the weapon stations via suspension locks. The
weight of an unloaded launcher is 100 kg. The weight of a loaded launcher is 332 —
405 kg depending on rocket modification.

The technical specifications of S-8 rocket modifications available in DCS: Mi-8MTV2
Magnificent Eight are provided below in Table 11.4.

Table 11.4
S S-8KOM S-8TsM S-80FP2
Rocket modification | g 49 15 >-80M Fig. 11.16 Fig. 11.17
Destruction of Destruction of troops
lightly/medium — Target (explosive and
Purpose armored units Hlumination designation | fragmentation effects) and
and troops lightly armored units
Diameter, mm 80 80 80 80
Length, mm 1570 1632 1632 1570
Launch mass, kg 11.3 12.1 11.1 16.7
Warhead/combat 3.6 4.1 4.1 9.5
section mass, kg
HE mass , kg 0.9 ok ook 2.9
Illumination
Dual-burpose flares, Explosive fragmentation,
purp ignition 17 penetrating (delayed HE
(shaped .
Warhead type charge/ sec after smoke detonation),
. men%ation) launch, 1000 — 2000 fragments of 3
9 duration 40 -6g
sec
Peak velocity, m/s Up to 650 Up to 545 670 Up to 450
Muzzle velocity, m/s 37-52 37 =52 37 -52 37 -52
Targeting elevation
angle (mils) at 2000 76 . 76 98

m, level flight,
V=200 kph

Fig. 11.15. S-8KOM rocket



Fig. 11.16. S-8TsM rocket

Fig. 11.17. S-80FP2 rocket

Ripple and salvo firing of rockets from multiple stations in various payload profiles is
accomplished by use of MYC-36-71 (PUS-36-71) fire control devices (FCU), which are
integrated into the weapons stations. FCUs process and supply electric signals to the
launch tubes of the B8V20-A launchers to command rocket launch. FCU-1 controls
the launchers on stations #1-2; FCU-3 controls the launcher on station #3; FCU-4
controls the launcher on station #4; FCU-6 controls the launchers on stations #5-6.

Attached to the weapons stations, the launchers are elevated 1° up from the
helicopter water line.

Rocket employment procedures are described in the To deploy rockets from the
B8V20 launcher chapter.

11.9.2. UPK CANNON SYSTEM
Purpose

The UPK podded cannon system is designed to be employed against individual and
group unarmored or lightly armored ground targets within visual contact in day and
night time conditions.

Components

The YKI1-23-250 (UPK-23-250) cannon pods are equipped with GSh-23L 23 mm twin
barrel cannon.

The podded cannon system includes the following components:
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e two UPK-23-250 cannon pods equipped with the GSh-23L cannon (Fig.

11.18)

e two weapons stations (#2, 5) supporting UPK-23-250 cannon pod loading

e control interfaces

Description

Fig. 11.18. UPK-23-250

Each UPK pod is loaded with 250 rounds of 23 mm ammunition. The weight of a
loaded UPK pod is 230 kg. The system includes an automatic burst cutoff of 0.16
seconds, during which 8-10 rounds are fired. The burst length cannot be adjusted.

The technical specifications of the GSh-23L cannon employed in the UPK-23-250
cannon system are provided below in Table 11.5.

Table 11.5
Specification Value
Caliber, m 23
Dimensions, mm:
length 1537
width 165
height 168
Mass, kg 50+1.5
Rate of fire, rounds/min 3000-3400
Muzzle velocity, m/sec 715+15
Recoil impulse, kgf <2900
Ammunition capacity 250
Max burst length, rounds 10
Thermal capacity, rounds 250

Used cartridges:

HEFI-23-AM-GSH API-T-23-AM-GSH




cartridge weight, g 338 340

shell weight, g 184 186

Shell properties high explosive _
fragmentation armor piercing

incindiary incindiary - tracer

Aim is accomplished using the PKV collimating sight.

Attached to the weapons stations, the UPK pods are parallel to the helicopter water
line.

Cannon employment procedures are described in the To deploy UPK-23-250 23-mm
gun container chapter.

11.9.3. GUV universal gun or grenade launcher container systems
Purpose

GUV machine gun and grenade launcher podded systems are designed to be
employed against individual and group unarmored or lightly armored ground targets
within visual contact in day and night time conditions.

Components

The GUV gun pod systems include the following components:

e GUV-1 (GUV-8700) pod equipped with AG-17A (AP-30) 30 mm “Plamya-A"
automatic grenade launcher (service index 9-A-800) (Fig. 11.19) or single
YakB-12.7 (service index 9-A-624) 12.7 mm machine gun and twin GShG-
7.62 (service index 9-A-622) 7.62 mm machine guns (Fig. 11.20)

e four weapons stations (#1, 2, 5, 6) supporting GUV pod loading

e control interfaces
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Fig. 11.19. GUV-1 equipped with automatic greande launcher

Fig. 11.20. GUV-1 equipped with machine guns

Description

The grenade launcher variant of the GUV pod system is equipped with the AG-17A
30 mm automatic grenade launcher (“"Plamya-A”, AP-30, 9-A-800) (Fig. 11.21).



The grenade launcher pod is loaded with 300 grenades.

Fig. 11.21. AG-17A ("Plamya-A")
grenade launcher and VOG-17 grenade

munition

The technical specifications for the AG-17A (AP-30) automatic grenade launcher and

its munition are provided below in Table 11.6

Table 11.6
Specifications Value
Caliber, m 30
Munition VOG-17 (VOG-17M)
Mass of grenade launcher, kg 21 -22
Muzzle velocity, m/s 185
Muzzle energy, ] 4791
Firing mode Continuous (automatic)
Rate of fire 600/min
Practical range 1700
Direct fire range for 2 m target, m 200 — 250
Mass of munition, g 350/ 280 (36 g HE)
Self-destruct time, sec 25-27
Kill radius , m 6-7

The machine gun variant of the GUV pod system is equipped with a single YakB-12.7
(9-A-624) 12.7 mm machine gun (Fig. 11.22) and two GShG-7.62 (9-A-622) 7.62 mm

machine guns (Fig. 11.23).

Fig. 11.22. YakB-12.7 12.7 mm 4-barrel Gatling gun



Fig. 11.23. GShG-7.62 7.62 mm 4-barrel Gatling gun

The gun variant of the GUV pod is loaded with 750 rounds of 12.7 mm ammunition
and 3400 rounds of 7.62 mm ammunition.

The technical specifications for the machine guns equipped on the GUV-1 pod system
are provided below in Table 11.7.

Table 11.7

Specifications Value
Caliber, mm 12.7 7.62
Dimensions, mm:

length 1345 800

width 145

height 190
Mass, kg 45 19
Rate of fire, rounds/min 4000-4500 6000
Muzzle velocity, m/s 810 850
Recoil impulse, kgf 1400
Ammunition capacity, rounds 750 1800
Max burst length, rounds 400 1000
Operational life, rounds 8000
Used cartridges (rounds) 12.7 API-T 12.7 API B-32 7.62 API B-32

BZT-44




Cartirdge weight, g 128 (BZT-44) 21,6 (AP-T)

133,5 (B-32) 22,9 (B-32)
Bullet weight, g 44 (BZT-44) 9,2 (AP)
48,2 (B-32) 10,4 (B-32)

Bullet properties

BZT-44 (API-T) — armor
piercing incindiary tracer
B-32 (API) armor piercing

AP-T - armor piercing tracer
B-32 (API) armor piercing
incindiary

incindiary

The weight of a loaded machine gun variant of the pod does not exceed 452 kg. The
weight of a loaded grenade launcher variant does not exceed 274 kg.

In the grenade launcher pod is loaded on weapons stations #1, 2, 5, 6 (1, 6 if only
two pods loaded). The machine gun pod is loaded only on stations #2, 5.

The machine gun pods are attached to the weapons station parallel to the helicopter
water line. The grenade launcher elevation is +6° from the water line.

The weapons control system supports simultaneous loading of grenade launcher and
machine gun pod systems. In this case, grenade launcher pods are loaded on
stations #1, 6 while machine gun pods are loaded on stations #2, 5. Employment of
the different pod systems in the same payload configuration must be separate (i.e.
cannot fire grenade launcher and machine gun pods simultaneously).

Limitations

The YakB-12.7-mm gun requires cooling time after expanding 400 rounds of
ammunition as follows:

e 25 min if OAT is greater than +10°C
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e 15 min if OAT is -10°C to +10°C
e 5 min if OAT is below -10°C

The GShG-7.62 gun requires a 25 minute cooling cycle after expanding 1000 rounds
of ammunition if OAT is under 20°C. If OAT exceeds 20°C, fire past 1000 rounds is
prohibited.

GUV launcher employment procedures are described in the To deploy the 12.7-mm
(7.62-mm) machine guns and 30-mm grenade launchers from GUV-1 chapter.

11.9.4. Weapon, installed in the cargo cabin

Purpose

Weapon, installed in the cargo cabin is fired by the airborne troops at aerial and
ground targets during the flight and on the ground, at any time of the day when a
target is visually observed.

Note. The weapon option, which is described here and used in the game is not the only one, used in
real life.

The following weapon, installed in the helicopter, can be fired simultaneously or
separately:
e the 12.7-mm KORD machine gun, installed in the left doorway;
e the 7.62-mm PKT machine gun, installed in the hatch of the right cargo
bay door.

Components

The firearms, available for the DCS: Mi-8MTV2 include:

e one 12.7-mm KORD machine gun, in the left doorway of the cargo cabin,
mounted on the floor (rack with hinges allows to rotate machine gun in
horizontal and vertical surfaces within a certain range)

e one tail 7.62-mm PKT tank machine gun with a bag affixed to the gun to
capture ejected casings, installed in the hatch of the right cargo bay door
with help of special hindges.



General description

Main characteristics of both guns are presented in the Table 11.8

Table 11.8

NQ Technical characteristic KORD-12.7 (door) PKT-7.62 (tail)
1 Caliber, mm 12,7 7.62
2 Shooting rate, rounds per minute | around 600 700
3 Used cartridges: 12.7 BZT-44 12,7B-32 | 7,62 BT 7,62 B-32
4 Cartridge weight, g 128 (BZT-44) 21,6 (BT)

133,5 (B-32) 22,9 (B-32)
5 Bullet weight, g 44 (BZT-44) 9,2 (BT)

48,2 (B-32) 10,4 (B-32)
6 CsoiictBa nynu BZT-44 (API-T) — armor BT (AP-T) — armor

334
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piercing incendiary -tracer
B-32 (API) — armor piercing

piercing - tracer
Bb-32 (API) —armor

incendiary piercing incendiary
7 Initial bullet velocity, m/s 860..820 855..800
8 Max aiming distance, b up to 2000 up to 1000
9 Barrel weight, kg 9,25 3,23
10 Ammo belt weight, kg 7,7 (50 rounds) 9,4 (250 rounds)
11 Machine gun deflection angles,
relative to attachment point:
horizontally (from the -30° (to the left)..+45° (to | ftom +10° (the most
surface, which is perpendicular to | the right) left position)..+75° (the
the fuselage centerline and goes most right position)
through the attachment point)
vertically (from the
surface which is parallel to the
helicopter’s floor and goes +10° (up)...- 45°
through the attachment point) +10° (up)...- 45° (down) (down)
12 Accuracy (R50) at a distance of not more than 300
100 m, mm
13 Service life, rounds 10000
14 Armor piercing capability, mm up to 20 at 100 m up tp 5 at 500 m
15 Ammunition load on the 12 ammo belts (boxes) with | 3 belts (boxes) with 250

helicopter

50 rounds each

rounds each

Machine guns’ deflection angles in the horizontal and vertical surfaces, Fig. 11.24:
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Fig. 11.24. Deflection angles of the KORD and PKT machine guns
in the horizontal and vertical surfaces

1. 12.7-mm KORD machine gun 2. 7.62-mm PKT machine gun
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The machine guns are controlled by the AI-gunners, the player can set the ROE
behavior for them. Besides that, the 12.7-mm KORD machine gun can be controlled
by the player, see here.

Implementation of the 12.7-mm KORD machine gun in the game

In the game, this machine gun is installed on the floor in the helicopter’s cargo cabin,
Fig. 11.25:

rlr"-l
fu ]



Fig. 11.25. Implemetation of the 12.7-mm KORD machine gun in the game,
main elements

1. Ammo box 12.7-mm (50 rounds) 4. Mounting rack
2. Ammo belt with cartridges 5. Front sight post
3. Tangent rear sight with calibrated markings for

ranges

Reload of a new ammo belt takes around 5-7 seconds.
Machine guns deployment, see here.

11.9.5. Bomb delivery system

Purpose

The bomb delivery system is designed to be employed against ground targets using
aimed bombing with 100, 250, or 500 kg free-fall bombs released from level flight
within visual target contact in day and night time conditions.

Components

The bomb delivery system includes the following components:

e six weapons stations equipped with B[13-55TH (BDZ-55TN) suspension
locks

e OIlB-1P (OPB-1R) optical bombing sight with “*JIEBO — NMPABO” (LEFT-
RIGHT) cueing signal lighting

e DCBP-3I1/A (ESBR-3P/A) electrical release control system

e system controls
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Description

At altitudes between 100 — 4000 m, bomb sighting is performed by the copilot using
the OPB-1R optical bombing sight. At altitudes below 100 m, bomb sighting is
performed by the pilot using the PKV collimating sight.

The right KSB-49 remote bomb release trigger and the BOMB RELEASE switch of the
OPB-1R optical bombing sight are used by the copilot for tactical (combat) release of
bombs. The release switches are connected to the release circuits via the BOMBS
MASTER switch.

The left KSB-49 remote bomb release trigger is used by the pilot for tactical (combat)
release of bombs. The switch is connected to the release circuits via the BOMBS
MASTER switch.

The bomb delivery system provides both the pilot and copilot the ability to release
bombs tactically or jettison in case of emergency. Tactical release is always
performed for bomb detonation and in a particular release sequence based on the
position of the PAYLOAD PROFILE selector on the bombs control panel and the signal
setting switch of the ESBR electrical release control box.

Bombs jettison can be performed either for detonation or not depending on the
position of the ARM switches on the corresponding weapon control panels.

When jettisoned by the pilot, all bombs, rocket launchers and containers are released
from the weapons stations. When jettisoned by the copilot, all bombs are released
only when the PAYLAOD PROFILE selector is set to position II or V.

When the PAYLOAD PROFILE selector is set to position III or IV, rocket launchers
cannot be released from the weapons stations by the copilot via the bombs control
panel. Rocket launchers can be released by the pilot using the EMER JETTISON
switch on the pilot's upper weapons control panel. If release by the copilot is
required, the PAYLOAD PROFILE selector must be set to position II or V (to “fool” the
weapons control system that all weapons stations are loaded with bombs).

Free-falling bombs

The DCS Mi-8MTV2 is armed with 100 kg bombs (FAB-100, SAB-100), 250 kg bombs
(FAB-250) (Fig. 11.26), and 500 kg bombs (FAB-500M62). Incendiary bombs are not
implemented.

Fig. 11.26. FAB-250 250 kg free-fall bomb

FAB — high explosive warhead. Designed to be employed against personnel, vehicles
and other types of ground targets.



SAB - illumination bombs. Designed to illuminate the battle area in low light
conditions. Can and have previously (Tajikistan) been used as a preventative?
countermeasure against MANPAD and other infrared-guided SHORAD systems.

In DCS, bombs are modeled with impact fuses, making their delivery at low altitudes
dangerous. Delayed fuse modeling is planned.

Bomb employment procedures are described in the To deploy bomb armament
chapter.

' When operating in canyons/valleys, a covering flight releases 4 — 6 SAB illumination bombs before the primary
flight entered below, forcing any potential air defense assets on the ground to aim in the direction of the
illumination flares as they attempted to target the primary flight helicopters.



WEAPONS
EMPLOYMENT
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12.  WEAPONS EMPLOYMENT
12.1. Preparing the module for combat deployment

12.1.1. Selecting helicopter’s payload in the mission editor

If player creates a mission with combat deployment on his own, then, after
placing the helicopter on the map in the mission editor, it is necessary to select
required payload. This is done using the "PAYLOAD"” tab in the mission editor

Weapon that can be installed on the hardpoints 1-6, PKT and KORD machine
guns, which can be installed in the cargo cabin, are schematically shown on the
Fig. 12.1

) s (
Q) @ 1

1
oo\

PKT KORD

Fig. 12.1. Payload available for the MI-8MTV2 in the mission editor

1. Possible weapon that can be installed on 2. Installs the 12.7-mm KORD machine gun in
the hardpoints from 1 to 6. the cargo cabin doorway
3. Installs the 7.62-mm PKT in the hatch of
the right cargo bay door

341
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The following weapon is schematically shown (Table 12.1):

Table 12.1
NO Icon in the | Description
ME

1 B8V20 rocket laucnher

2 the UPK-23 gun container with a double-barrel 23-mm gun

3 GUV-1 universal machine gun and grenade launcher container with one
12.7-mm and two 7.62-mm machine guns

4 GUV-1 universal machine gun and grenade launcher container with one
30-mm grenade launcher

5 500-kg bomb

6 250-kg bomb

7 100-kg bomb

More information about mission development can be found in the
DCSW\Doc\DCS User Manual EN.pdf

12.1.2. Snapviews creation for simplifying interaction with cockpit
objects while playing mission

Described in the chapter 14.4.2.

12.2. The peculiarity of piloting with external payloads

After installation of weapon on external hardpoits, helicopter’'s mass center
moves a bit forward. It changes cyclic deflections and pitch angle at all flight
modes. During level flight, balancing position of the cyclic is about 1/5..1/6 of
the full travel range less than in flights without payload on external hardpoints.
During rockets launching (bursts with 8-16 rockets per launcher), ejects form
rocket’s engines impact on the launcher, which accompanied by a small change
in pitch moment (dive moment).

12.3. Weapon’s subsystem enabling procedures

In the 12.3 chapter, procedures for each weapon type, starting from enabling
circuit breakers and to pressing combat trifgger, are described. Enabling the
equipment during combat deployment is considered in the 12.4.
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12.3.1. To deploy rockets from the B8V20 launcher

Once helicopter has been started and there is a voltage in the rectifier buses, is
necessary:

Rockets aiming angles table

1. Enable circuit breakers on the
left circuit breaker console (only those
needed for shooting are shown)

BKA

3C6P I B3PbIB

BbIK! S0EBOH

2. Enable MASTER ARM

SWITCHES [[Lalt +S]|;

3. On the pilot’s upper armament
control panel:

ABAPWIHBIA PEXUM TNABHbIHA
BbIKAIOY

| (=
&l | kL \
/
B3BELEHHE PCFUB

TAABHbIH nye
BbIKAI0Y
MB

B
K
0l
$
B
bl
K

C5POC
5E0MB }
BATYBs

NPOBEPKA
NAMN




= a) by pressing the "MPOBEPKA £hl -
JIAMM" (CHECK LAMPS) button e ¥ o mes jmec (e compe

(1) check that all lamps on the ABAPWIiHbIA PEXNUM TAABHbIH
panel are on (2) BbIKAMI0Y

TAABHbIA
B3PbIB CEROC)| [ MEVSRRINH
BOMB =
SﬂrUB‘

NPOBEPKA
NAMN

= b) enable the "rTABHbI N B ” : ®| b
BbIKJTIOYATE/Ib PC, NYB" (a)
(RKT-GUN MASTER switch) and

check that the "B/ B Bae ot BbIK 110
(HARDPOINTS) 3, 4 (1, 2, 5, 6) ;
3ATPY)XKEH (LOADED)" (b), v i
"CETb PC BKJ1." (ROCKETS 2| ° Y

LAUNCHING CIRCUIT) (c), §§ 5| 5 :

"MYC (LAUNCHERS) 3, 4 (1, 6) | &{earel i >
B3BEAEH (ARMED)" (d) lights | &4%1% L

are on, gy > =

depending on payload profile 218850

= () if the "NYC .. B3BEAEH" (FCU FAABHb I

LAUNCHER ARMED) light is off, ‘ Boik

by pressing "B3BEJEHME MyC" : B

(ARM FCU LAUNCHERS) button, &) ) @?

set the launchers to their initial ‘ / B;BEE&';E pcmz

position; i nyc
4. On the pilot’s lower armament YMPABAEHUE CTPEALEOH PC
control panel, no8 B
on the YMPABJIEHWE CTPEJIbBOW PC g (a bk
(ROCKETS LAUNCHING CONTROL) panel:
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a) by using the "3 KAXJ0Io
B/IOKA-no 8 — no 16 —no 4"
(FROM EACH POD burst of 8 -16
-4 rockets) rockets quantity
selector switch, set the required
number of rockets to be fired
from each launcher ("no 8" -
each long press of the combat
trigger will fire 8 rockets from
each launcher, "no 16" and "no
4" — 16 and 4 rockets
correspondingly). By default, this
switch is set to the "no 4"
(down) position

YNPAB NEHVE CTPENLEOW PC
fios

1-2-5-6
K.fl 6
AO| §/|mo

@
no4

b) by the "1-2-5-6 — ABT (AUTO)
— 3-4" switch connect the
required launchers: in the ABT
(AUTO) position — rockets will be
fired from launchers on
hardpoints 1, 2, 5 and 6 (if they
are mounted there), and when
they are empty, system will
automatically switch to firing
from launchers on hardpoints 3
and 4. In any other position, only
launchers on corresponding
hardpoints will be fired. By
default, this switch is set to ABT
(AUTO) (middle position)

YNPAB NEHVE CTPENLEOW PC
1-2-5-6

c) by the "YMK-NKT-PC" (UPK-
PKT-ROCKETS) switch, connect
rockets launching circuits to the
combat button by setting it to the
"PC" (ROCKETS) (down) position;
by default this switch is set to the
"PC" (ROCKETS) position

YNPABNEHUE CTPENLEOH PC
fios




5*. Enable the gun camera (optionally).
To watch photos, taken by the gun
camera, player must enable gun camera
functionality in the special tab of the

module settings

YNPABNEHUE CTPENLEOH PC

YCTAHOBKA
ANKHLI OYEPEAH

BAPHANTLI g

6*. On the co-pilot's bomb armament
panel set the "BAPUAHTbI MOABECKN"
(PAYLOAD PROFILE) selector to the
position, corresponding to current
payload: shooting is possible from only

those hardpoints, which have the =
symbol in the payload profile (for B8V20 it
is I (all laucnhers), III (launchers on 3™
and 4™ hardpoints), IV (launchers on 3™
and 4™ hardpoints))

ABAPHiIHbIA PEXHM

C5POC
B3PHIB e

£/
«

NIPOBEPKA
HrH

CHIH IAMN

7. Press the PC (ROCKETS) button
on the cyclics under the safety cover
— rockets will be fired [Space]|.

12.3.2. To deploy UPK-23-250 23-mm gun container

Once helicopter has been started and there is a voltage in the rectifier buses, is

necessary:




1. Enable circuit breakers on the left
circuit breaker console (only those needed
for shooting are shown)

BKA

BbIK

HHXEHEPICTPENBBA| CHIHA

AWBALL||PKN 3C5P

3CBP |83Pbl§_
BGOEBOM|| SIEHHE

2. Enable MASTER ARM SWITCHES

[Lalt + ST;

3. On the pilot’s upper armament
control panel:

TNABHbIH
BbIKAIOY

ABAPWIAHBIA PEXUM
B

TNABHBIA
BbIK/MOY
MB

B

K

ni

$

B

B3BE 0,EHHE b
nyc

PCTUB

NPOBEPKA
NAMN

Al b R b bt et et ot
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= a)* by pressing the "MPOBEPKA

JIAMM" (CHECK LAMPS) button
(1) check that all lamps on the
panel are on (2)

= b) enable the "TABHbIN
BbIK/IIOYATE/Tb PC, MYB" (@)
(ROCKETS GUV MASTER

SWITCH) and check that the "B

(HARDPOINTS) 2, 5 3AIrPY>XEH
(LOADED)" (b),

"CETb PC BKJ1." (ROCKETS
LAUNCHING CIRCUIT) (c),
lights are on

il o

330°

o L
60% 1207, [30°150°:210%

TR BT
ABAPUMHbIA PEXUM 2
—

NABHbIHA
BbIKAI0Y

Z— B

K

A

\ $

~ 8

B3BEQ pcrusy
c

TNABHbIA
BbIK/MOY

B3PblB
E0MB

EﬂF‘JB‘ 1 Q

NPOBEPKA
NAMN

CEPOC ‘

4. On the pilot’s lower armament
control panel, on the YIPABJIEHVE
CTPENbBOW PC (ROCKETS LAUNCHING

CONTROL) panel, by the "YMK-TKT-PC"

(UPK-PKT-ROCKETS) switch, connect
UPK-23-250 firing circuits to the combat
button by setting it to the "YMNK" (UPK)
(up) position

YNPABMIEHUE CTPESbEON PC

1-2-5-6
@ABT
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5*. Enable the gun camera YNPABIEHHE CTPELEOR PC
(optionally). To watch photos, taken by
the gun camera, player must enable the
gun camera functionality in the special tab
of the module settings.

YCTAHOBKA
ANKHL OYEPEAH

BAPHAHTB! 5
8008KE T =1

i PESANAKAISZQ

Z
I I
NUPONATPOHbI
NEB MPAB

‘DKI’I'B(

b

! @s
: ¥ .

6. Press the PC (ROCKETS) button
on the cydlics, under the
safety cover (can be opened using
mouse) — bursts of 8-10 rounds from
each gun will be fired.

12.3.3. To deploy the 12.7-mm (7.62-mm) machine guns and 30-mm
grenade launchers from GUV-1

Once helicopter has been started and there is a voltage in the rectifier buses, is
necessary:




1. Enable circuit breakers on the left
circuit breaker console (only those needed
for shooting are shown with solid line,
those needed for emergency jettison are
shown with dashed line, see 12.5.2)

BKA

BbIK

| |BKA

:

BbIK!

LA

50MB0BOE
3CBP |83Pbl§_ YNPAB [HHXEHEPICTPENBEA| CHIHA
GOEBOH || SIEHHE JOBOPYL,

Y8 BHEWH

an 800
NEB

SIEKTPOCNYCK
8003 9-A-624
NEB | NPAB

l 800
NPAB

nKT

rye NEB BHYTP | rys NPAB BHYTP
9-A-622/9-A-622| 9-A-622[9-A-622
NEB NPAB NEB NPAB

AoarnnHbl CEPOC [PAKETDI
60MB IL‘HHOBOHI B3PbIB |CHPEHA
6Arys

2. Enable MASTER ARM SWITCHES

[Lalt + ST;




3. On the co-pilot’'s bomb
armament panel set the
"BAPUAHTbI MOABECKW" (PAYLOAD
PROFILE) to the "T'YB" GUV position,
using [.] or [

In this position firing and signalization
circuits of the GUV containers are
connected (see 4 b), while rockets’, UPK’s
and bombs’ circuits are disconnected.

ABAPHiHbIA PEXHM

B3PHIB

TNABHBIA
BbIKAIY BB
NIPOBEPKA
CHTH IAMN

4, On the pilot’s upper armament
control panel:

= a)* by pressing the "MPOBEPKA
JIAMM" (CHECK LAMPS) button
(1) check that all lamps on the
panel are on (2)

/e

» O

B3BE O,EHHE
c

ABAPWIAHBIA PEXUM

@

BbIK/MOY

Bs
B3PblB MB

|
‘ TNABHBIA
50MB ’

Ct A A

TNABHbIH
BbIKAIOY

8
K
1
$
8
PCTUB

NPOBEPKA

NAMN

Sttt

St Baor  edoe | solBn

ABAPWIHbIW PEXUM

1,

B3PblB

o

TAABHbIH s
- BbIKAMOY
CEPOC <

50MB MB
BATYB

B3BE 0

TNABHbI#
BbIKI0Y

B
K
0l
¢
B
b

PCruBy

1O

NPOBEPKA
NAMN




= b) enable the "MNTABHbIN 2 : , , H
BbIK/TKOYATESb PC, TYB" (a)
(ROCKETS GUV MASTER
SWITCH) and check that the "B/ AR BbIK 110
(HARDPQOINTS) 1, 2, 5, 6 :
3ArPY>XEH (LOADED)" (b) wl v i
(depending on payload),
"CETb 'YB BKJ1." (GUV FIRING
CIRCUIT) (c)
lights are on

il

330°
(=]
-
o|on

o o S
60 120% | 30°5150°;210°
©F

4. On the pilot’s lower armament
control panel, on the
YMPABJIEHVE CTPE/NIbEOW NYB
(GUV FIRING CONTROL) panel:

*= a) set the "YCTAHOBKA AJTMHbI YMPABAIEHUE CTP
OYEPEAMN C OrPAHWY - BE3 [ e

OrP" (BURST LENGTH

LIMITATION — NO LIMITATIONS) a

to the "BE3 Or'P" (NO

LIMITATIONS) (down) [Lalt+ R]], | /b

in this case burst length will ann:g Sﬂé’?éﬁu
depend only on how long the
combat button is being kept
pressed

« 020 095+
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= b)setthe "BAPUAHTDI
(VARIANTS):
800 — 624/622+800"
switch to the “"800” (up)
position [[Ralt + RCtrl + P]|, if
there are GUV grenade launchers
(AP-30) on hardpoints 1,2,5,6;
open the safety cover

= ) set the "BAPMAHTbI
(VARIANTS):
800 — 624/622+800"
switch to the "624/622+800"

(down) position
[0]], if there are GUV grenade
launchers (AP-30) on hardpoints
1,6 (or nothing) and machine
gun GUVs with 12.7-mm and
7.63-mm machine guns on
hardpoints 2,5 ; "624/622+800"
is a default position

= d) set the 4-position switch BAPHAHTB! gnn
BAPWUAHTbI BHYTP 800 o - A
BHELL — 800 BHYTP W | it g
624 — 622" (GUV fire :
selector switch)

Ralt + RCtrl + [|
or Ralt + RCtrl + ]|

into:

— "BHYTP 800 BHELL" (INTERNAL 800 | [couuie  [RCopen
EXTERNAL) to fire AP-30 on hardpoints le | ‘
1,6,2,5 simultaneously or 1,6 (if there are
no AP-30 on hardpoints 2 and 5)

— "800 BHYTP WUJIN 624" (800 INTERNAL | [l
or 624)- to fire 12.7-mm machine guns ‘
on hardpoints 2 and 5;

—"622" - to fire 7.62-mm machine guns T 00
on hardpoints 2 and 5; : ‘
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6*. Enable the gun camera (optionally).
To watch photos, taken by the gun
camera, player must enable the gun
camera functionality in the special tab of
the module settings

7*. Reload 12.7-mm guns in case of
misfires (misfires are not modelled in the
game)

YNPABNEHUE CTPENLEOH PC

YCTAHOBKA
ANKHLI OYEPEAH

BAPHANTLI g
- A

J
. l ﬂEPESAPﬂﬂ.KA 624
'800 I

YA
L\/_L \_/_L

ﬂHPOﬂATPOHbI
SNEB __ MPAB

8. Press the PC (ROCKETS) button
on the cyclics, under the
safety cover, to fire the GUVs.

12.3.4. To deploy machine guns in cargo cabin

No need to enable anything from the cockpit.

12.3.5. To deploy bomb armament

Once helicopter has been started and there is a voltage in the rectifier buses, is

necessary.




1. Enable circuit breakers on the
left circuit breaker console (only those
needed for bombing and for emergency
jettison, see 12.5.2)

| (BKA

Ve

BKAl 50MBOBOE BOOPY
} | acse |83PbIB

rys BHEWH
§| 3n | eo0 I 800
BbIK NEB NPAB

8K 3 nexTPocnycK

' 80035 8~-A-824 nKkT
Bblkl 1EB | nPAB

B | YNPAB HHXXEHEP |CTPENDS, '
GOEBOM | SIEHHE JOBOPY L,

|
|
|
|
|
|

EHUE | BOOPYJKEHHE|PC ryB
0G0rPEB

NIMBALY [9KN 3CEP

ryB NEB BHYTP | rys NPAB BHYTP
9-A-622|9-A-622| 9-A-622[9-A-622
NEB NPAB NEB NPAB

AoarnnHblA CEPOC [PAKETbI
60MB lcnnosonl B3PbIB [CHPEHA
6Arys

2. Enable MASTER ARM

SWITCHES [[Lalt + S];
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3. On the pilot's upper armament
control panel:

= a)* by pressing the "MPOBEPKA
JIAMM" (CHECK LAMPS) button
(1) check that all lamps on the
panel are on (2)

= b) enable the "TJIABHbIN
BbIKJTIOYATEJTb PC, TYB" (a)
(ROCKETS GUV MASTER
SWITCH) and check that the "Bl
(HARDPOINTS) 1- 6 3AIrPY>XXEH
(LOADED)" (b) (depending on
payload) lights are on

330°

15

jiluad L

60°; 120°; | 30°150°210% | o

o

n

ABAPWIAHBIA PEXUM
LG &l | q
bl | § 7

K |8

B

TAABHbBIA
BbIKMOY

B
B3PbIB MB

C5POC
E0MB

H H BIBEMEH L2 ]
ABAPWIHbIN PEXUM
B | g |
| ~
o | @
/

TAABHbBIA
BbIKMOY
MB

B3PblB CbPOC
BOMB |
BATYB ‘

TABHbIH
BbIKI0Y

B
K
51
$
B

B3BEOEHHE PC I":IB‘,’(
c

NPOBEPKA

TABHbI#
BbIKI0Y

B
K
0
¢
B
bl

B3BE 0 PCFUB'K

nyc

)

NPOBEPKA
NAMN
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4. On the co-pilot’s weapon
control panel:

ABAPWIHBIA PEXMM

—_—

CBPOC
83PbIB A

a) set the "BAPUAHTDI
MOABECKU" (PAYLOAD PROFILE)
to the position, corresponding to
the current payload profile with

bombs (those, where the E

symbols are present)
using U or m ,
which, depending on profile,
connects to tactical and
emergency release circuits only
those hardpoints, on which
bombs are present

A

ABAPHIAHBIA PEXHM

83PbIB o

W)

b) enable the IMABHbIV
BbIK/1HOY. BB (MASTER ARM
BOMBS) after that
corresponding light panels (from
two to six b1 3AIrPYXX — 616
3AIPYX. (HARDPOINT 1
LOADED — HARDPOINT 6
LOADED) yellow panels ) go on,
indicating that bombs are present
on hardpoints.

ABAPHIiHbIA PEXHM

CBPOC
B3PHIB FOMB

£/
“

: @
K roABHbIA
BLIKAIOY £8 P
&7
)
=7
NPOBEPKA
CHIH AIAMN

n
7%

MAHTG

TAABHbIA
BbIKAI0Y B

L
N

~
-,
=

NPOBEPKA

CHIH AIAMN

NXTwer )W

rAABHbIH
BbIKAIOY BB

A _TOABHbIR
BLIKAI0Y BB

WUB;KA
CHIH AIAMN

SRT @ e DxD




5. On the ESBR-3P/A electrical
release box panel:

= a) set the impulse generating
knob to one of the two positions:
position I — for single bomb
release, II — for pair release from
2 hardpoints simultaneously
[Ralt + Rshift + B]| . This rotating
switch is can be rotated only
clockwise. More details about
electrical release box operation
can be found in 11.5

= b) enable the ESBR |[Ralt + B|| (to
the right)

= ) release bombs, by pressing the
KSB-49 bomb release button (3D-
model is not present in the

game) and check that
corresponding light panels on the
co-pilot’s armament control panel
or pilot's upper armament control
panel go off.
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12.4. Enabling the equipment during combat deployment
12.4.1. Before taxi (takeoff)

Before weapons can be employed, all of the relevant systems myst be switched
on (see 12.3). Some systems (components) are switched on prior to takeoff
while others are switched on only in the combat area (to avoid unintended
weapons fire). Normally, all of the relevant systems are switched on prior to
takeoff, apart from the weapon systems main power switches. The Mi-8MTV2
weapon systems has three master switches for different types of weapon:

e T[JIABHbI BbIK/TIOY PC IYB (RKT-GUN MASTER switch) — connects
firing circuits for launching rockets, firing UPK-23-250 and GUV-1;

e T[JIABHbI BbIK/THOY MB (MINELAYING SYSTEM MASTER switch) —
connects circuits for lauching mines from cartridges (not used in the
game);

e T[JIABHbI BbIK/TIOY. BB (BOMBS MASTER switch) — connects bomb
release circuit.

Besides that, after checking bomb armament, the bomb’s master arm switch
together with ESBR are normally switch off.

1. Before takeoff, enable armament according to the chapter 12.3. To avoid
unauthorized firing or bomb release, disable the TJTABHbI/A BbIK/1tOY PC I'YB
(RKT-GUN MASTER switch) switch on the pilot’s upper armament control panel
and the MMABHbIM BbIKJT BB (BOMBS MASTER switch) switch on the co-pilot’s
weapon control panel (in addition, disable the ESBR on the electrical release
box).

2. Set the required elevation angle on the PKV collimating sight for the given
attack profile (weapon type, flight profile, target range). Use the mouse or
keyboard [LCtrl + O]| - [Lalt + 0]| shortcuts to turn the PKV elevation angle
knob to set the required elevation angle. If desired, utilize the PKV snapview as
described above (see 14.4.2.). The required PKV elevation angles for various
weapons and attack profiles are provided below:

o for employment of B8V20A rocket launchers from level flight in
Table 12.2, Table 12.3

o for employment of B8V20A rocket launchers from a dive in Table
12.4

e for wind correction during employment of B8V20A rocket in Table

12.5

for employment of UPK-23-250 in level flight in Table 12.6

for employment GUV-8700 YakB 12.7-mm guns in Table 12.7

for employment GUV-8700 GShG-7.62 mm guns in Table 12.8

for employment GUV-8700 AP-30 automatic grenade launcher in

Table 12.9

e for bombing from low altitudes using the PKV collimating sight in
Table 12.10

3. Prior to flight (takeoff), it is recommended to prepare, in particular for the
attack phase, by mentally picturing the sequence of events: target search,
aiming, aim adjustment based on conditions, exiting the attack, checking for
threats or return fire.
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4. As experience with employment of rocket and cannon/gun systems
increases, the interval between subsequent salvos of fire tends to close to 3 - 5
seconds. At an airspeed of 180 — 200 kph the helicopter closes approximately
250 — 285 meters or range to the target, requiring a nose down aim adjustment
of approximately 3 — 6 mils (1/2 reticle subtension). Additionally, any speed
increase also requires an aim adjustment. For example an increase of 20 kph
requires a reduction of elevation by 4 — 5 mils (1/2 reticle subtension).

As such when initiating a rocket or cannon/gun attack run at maximum range,
raise the reticle cross above the target in accordance with the calculated
adjustment. As the target range closes toward minimum range, lower the reticle
cross by approximately 1 subtension (10 mils) for each 5 seconds of flight time
at 200 kph (see Fig. 12.2). If airspeed increases in the attack run to 250 kph,
the reticle adjustment during the attack may be as high as 2 — 3 subtensi



DIGITAL COMBAT SIMULATOR Mi-BMTV2

200 km/h 200 km/h 200 km/h
AOE=54mil AOE=70mil AOE*=87mil
Limb=69mil Limb=69mil Limb=69mil

*AOE - Angle Of Elevation
(necessary)

¥ Distance
Target 1000m 1650m 2350m to target, m

Fig. 12.2. Estimated required target elevation angle in three points of the attack run without adjusting the PKV elevation knob

Jb1
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12.4.2. The required PKV elevation angles for various weapons and
attack profiles

SIGHT ELEVATION FOR EMPLOYMENT OF BEV20A ROCKET LAUNCHERS FROM LEVEL FLIGHT:
Table 12.2

Sight elevation setting for S-8KOM (and other types with mass of 11 - 12
Target range at | kg) from B8V20A launchers from level flight, in mils, for various airspeeds,

launch, m in kph
100 100
1000 82 1000 82 1000
1500 90 1500 90 1500
2000 100 2000 100 2000
2500 114 2500 114 2500
3000 128 3000 128 3000
3500 146 3500 146 3500

Table 12.3

Sight elevation setting for S-80FP2 (mass 16.7 kg) from B8V20A

Target range at launchers from level flight, in mils, for various airspeeds, in kph

launch, m
100 100
1000 100 1000 100 1000
1500 112 1500 112 1500
2000 125 2000 125 2000
2500 139 2500 139 2500
3000 152 3000 152 3000
3500 169 3500 169 3500

return to unquided rocket system description
return to PKV collimating sight description

SIGHT ELEVATION FOR EMPLOYMENT OF BEV20A ROCKET LAUNCHERS FROM A DIVE:

Table 12.4
Sight elevation setting for
employment of B8V20A
Dive angle, deg .Dive entry Airspeed at | Target range launchers of variou_s
! airspeed, kph launch, kph | atlaunch, m | rocket types from a dive,
mils
S-8KOM
1500 68
2000 74
10 150 180 2500 82
3000 92
3500 104
1500 64
20 150 200 2000 70
2500 78




3000 88
3500 98
4000 110
4500 128
WiIND corRECTION (BSV20A):
Table 12.5
Wind direction on attack course, deg |Wind speed, m/s Wind cg_rir;ngllsln, mils
5 5
30°; 150°; 210° n 330° 10 10
15 15
5 8
60°;120°; 240° 1 300° 10 17
15 25
5 10
90° n 270° 10 19
15 29

SIGHT ELEVATION FOR EMPLOYMENT OF UPK-23-250 IN LEVEL FLIGHT:

Table 12.6
Sight elevation settings for employment of GSh-23L cannon (UPK-23-250
Indicated pod) against ground targets from level flight at various target ranges, in mils
airspeed, kph
500 m 1000 m 1500 m 2000 m 2500 m 3000 m
0 48 56 72 90 — —
100-250 44 54 66 84 102 123
SIGHT ELEVATION FOR EMPLOYMENT GUV-8700 YAKB 12.7-MM GUNS':
Table 12.7
Dive Sight elevation settings for employment of
angle, Targe:nrange, YakB-12.7 (GUV), in mils, for various airspeeds, in kph
deg 0 100 150 200 250
500 65 65 65 60 60
0 1000 70 70 70 65 65
1500 80 80 80 75 70
2000 95 95 90 90 85
500 - - 60 60 55
10 1000 - - 65 65 60
1500 - - 75 70 65
2000 - - 85 85 80
500 - - 55 50 45
20 1000 - - 60 55 50
1500 - - 70 65 60
2000 - - 80 75 70
500 - - 45 40 -
30 1000 - - 50 45 -
1500 - - 60 55 -




| 200 | - | - | 720 | 65 -

SIGHT ELEVATION FOR EMPLOYMENT GUV-8700 GSHG-7.62 MM GUNS:

Table 12.8
. Sight elevation settings for employment of
Dlvedzrgljgle, Targetnrange, GShG-7.62 (GUV), in mils, for various airspeeds, in kph
0 100 150 200 250
500 65 60 60 60 55
0 1000 70 70 70 65 65
1500 90 90 85 85 80
2000 120 120 115 110 105
500 - - 60 55 55
10 1000 - - 65 65 60
1500 - - 85 80 65
2000 - - 110 110 80
500 - - 50 50 45
20 1000 - - 60 55 50
1500 - - 75 75 60
2000 - - 100 100 70

SIGHT ELEVATION FOR EMPLOYMENT GUV-8700 AP-30 AUTOMATIC GRENADE LAUNCHER.:

Table 12.9
. Sight elevation settings for employment of
Dive daeggle, Targe’lcnrange, AP-30 (GUV), in mils, for various airspeeds, in kph
100 140 160 180 200 220 250
800 80 70 65 60 50 45 30
0 1000 115 105 100 90 85 75 60
1500 225 200 190 175 165 155 135
2000 - - - - - 245 225
800 - 70 65 60 50 40 30
10 1000 — 105 100 90 80 70 55
1500 - 195 185 175 160 150 130
2000 - - - - - 237 217
800 - 65 60 50 40 30 -
20 1000 - 90 85 75 70 60 -
1500 - 175 165 155 145 130 -
2000 - - - 240 220 215 -

N O T E . Generally multiple bursts are assumed in an attack run, but adjusting the sight
elevation setting between bursts is not practical as there is not sufficient time in the attack.
Given the attack plan (starting target range, ending target range, weapons planned for
employment, etc), a maximum and minimum range is calculated. The sight elevation setting is
set to the average range between the calculated maximum and minimum ranges. When
planning the attack, the difference between the resultant sight elevation setting and the closest
matching setting in the chart is taken as a basis for calculating high or low correction on the
reticle sight during the attack phase. For example see (Fig. 12.2). In the simulation, the default
sight elevation setting is 69 mils, which can be taken as a basis for calculating the required
reticle correction in the attack phase.
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SIGHT ELEVATION FOR BOMBING FROM LOW ALTITUDES USING THE PKV COLLIMATING SIGHT.

Table 12.10
Sight elevation setting, in mils, for various ground speeds, in kph
Altitude, m Release delay, sec
150 160 170 180 190 200 | 210 | 220 | 230 | 240 | 250
50 200 200 200 200 183 174 | 165 | 157 | 149 | 140 | 123
1.0 0.5 0.5 — — — — — — — —
100 200 200 200 200 200 200 | 200 | 200 | 200 | 200 | 200
3.0 2.5 2.0 2.0 1.5 1.0 | 0.5 | 0.5 | 0.5 — —
Release delay, sec
150 6.0 5.5 5.0 4.5 4.0 35 | 30 | 25| 20 | 15 1.0
200 8.5 7.5 7.0 6.5 6.0 55 | 50 | 45 | 40 | 3.5 | 3.0
250 11.5 | 10.5 | 10.0 9.5 8.5 80 | 7.0| 60 | 55 | 50 | 45
300 15.0 | 14.0 | 13.0 | 11.5 10.0 95 | 9.0 | 85 | 75 | 65 | 6.0
NOTE

1. The required sight elevation setting must be set by rotating the elevation knob on the PKV
collimating sight. For example, for a release from an altitude of 50 m at 200 kph, the elevation
setting must be set to 174 mils, as demonstrated in (Fig. 12.3).

2. Release delay - the time delay between the target passing throught the bottom point of
the outer reticle ring (along the center vertical line or displaced to either side in case of
crosswind or sideslip) and bomb release.

3. When employing bombs from low altitude, a fuze delay setting is used to avoid damaging the
helicopter and crew (not currently implemented)

174mil

Fig. 12.3. Setting 174 mil elevation on the PKV sight




12.4.3. Attack run

1. The approach to the target area must be planned and flown so as to minimize the
chances of detection by hostile forces and engagement by hostile air defense assets.
Low altitude to nap-of-the-earth (NOE) flight is generally most effective at minimizing
exposure to threats.

When employing rockets or cannon/gun systems, generally the most effective flight
profile in the attack is level flight with an airspeed of 180 — 200 kph in the initial
phase followed by a shallow dive (5 — 10°) in the aiming and firing phase. Once
stabilizing at this airspeed, re-trim the autopilot by neutralizing the deviations on the
autopilot zero indicator, trim the flight controls, take note of the collective pitch angle

(this will be helpful in re-establishing level flight after the
attack).

2. Turn on the RKT-GUN MASTER switch and/or BOMBS MASTER switch and
ESBR as required depending on employed weapon system.

1. The 'B PC I'YB (RKT-GUN MASTER switch) | 2. The 'B BB (BOMBS MASTER switch) and
if rockets, UPK-23-250 or GUV-1 to be ESBR if bombs to be deployed

deployed

rAABHBIN
FNABHbIA

BbIKI0Y
BbIKAIOY BB

DT wer 0}

ABAPHHAHBIA PEXHM
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(One must remember, that all other, needed circuit breakers and switches must be
enabled before taxiing and takeoff, see 12.3).

3. At a range of 3000 — 2500 m, perform a pop-up maneuver to gain visual contact
with the target. This can be done either using the cyclic to increase pitch by +10 —
15° or using the collective to increase collective lift. Once attack altitude is reached,
return to level flight by either reducing pitch or collective depending on the method
used to perform the pop-up maneuver.

N O TE . Although the second (collective) option for performing the pop-up maneuver is less
“pretty”, it is nevertheless preferable as it maintains line of sight to the target, avoids increasing own

helicopter’s area of exposure to air defense fire, and prevents a loss of airspeed in the pop-up
maneuver.

4. At the attack altitude, set the collective pitch as required for level flight (angle
noted prior to the pop-up maneuver), search for and identify the target, perform any
required heading corrections to line up with the target, and eliminate any
climb/descent to maintain level flight.

N O T E . Remember that weapons fire in conditions of vertical speed or side sleep becomes highly
inaccurate. Rocket and cannon and machine gun rounds will fall short if fired in a negative vertical
velocity condition and fall long if fired in positive vertical velocity condition. If fired with side slip, the

rounds will tend to fall toward the side of the slip ball. Rockets are particularly sensitive to poor firing
conditions due to their (relatively) low initial velocity of 30 — 50 m/s.

If the attack heading is taken out of a turn, the leveling of the turn should being
when the remaining turn angle approximately equals the turn roll angle, i.e. if the roll
angle in the turn is 40°, begin to level out of the turn onto the attack heading
approximately 40° short of the attack heading. Remember that turns with large roll
angles (exceeding 15°) result in a climbing tendency when the helicopter is leveled
out of the turn, requiring a reduction in collective pitch by 1/8 — 1/6 travel.

Next steps:
Employing rockets or cannon/gun systems:

a) After leveling out of the turn establish level flight at 180 — 200 kph,
eliminate climb/descent rate, center the slip ball (to minimize dispersion)

b) When employing rockets: at 2500 m perform final course corrections to
place the target directly on course, place the sight reticle over the target
with smooth cyclic control, adjust reticle position based on range and wind
correction and initiate weapons fire at 2000 m by pressing the WEAPONS
FIRE switch on the cyclic control handle. When firing the UPK-23-250 or
GUV-1: begin firing at a distance of 1500 -1200 m

¢) If multiple salvos are planned, continue to close the range to the target
while making aim corrections for the reduced range and, if required,
increased airspeed (see Fig. 12.2)

d) Turn off the target prior to reaching minimum range (1000 m)

Rocket and cannon/gun fire produces a slight recoil which tends to pitch the
helicopter down due to the payload being positioned below the CG. When firing long
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salvos, plan for recoil effects by correcting the reticle position 3 — 5 mils higher to
allow for recoil drop during the fire sequence.

Bomb delivery by the pilot using the PKV collimating sight:

a) Plan the attack run such that it take 10 — 15 sec between initial point and
release points. As experience grows, this time can be reduced.

b) If no crosswind is present, maintain the attack heading such that the
helicopter flight path crossed directly over the target. In this case, the PKV
reticle cross should cross over the target as well.

¢) In a crosswind condition, the PKV sight picture has to be adjusted so that
the vertical bar passes to the left (right) of the target at an angle equal to
the slip angle in the opposite direction

d) In a head or tailwind condition (as well as no wind), bombs are released
when the target passes through the bottom of the outside ring of the

reticle (Fig. 12.4);

Fig. 12.4. Bomb release point in calm weather or only head/tailwind; altitude 50 m

e) In a crosswind condition, bombs are released when the target passes
through an imaginary horizontal line that is tangent to the bottom point of
the outside ring of the reticle (Fig. 12.5);



Fig. 12.5. Bomb release point in a LEFT crosswind condition; altitude 100 m

f) If the target line of sight passes under the PKV reticle visible view angles,
the bomb release point is estimated using a countdown. In this case the
PKV elevation is set to the lowest angle of 200 mils.

g) After the target passes through the intersection of the reticle vertical bar
and outside ring, the pilot begins the countdown and releases the bombs
upon completing the countdown..

Bombs released from low altitudes and set for delayed detonation may bounce and
detonate further afield.

12.4.4. Exiting the attack

1. After completing weapons fire, perform an energetic maneuver away from the
target while descending to low altitudes and increasing airspeed to maximum of 230
— 250 kph. To minimize exposure to hostile air defenses, perform evasive
maneuvering: alternating left and right turns of 30 — 40° bank and 40 — 50° heading
(4 — 5 sec) until reaching 1000 — 1500 m of range off the target.

If required, repeat the attack pass(es).

2. When the attack is complete, switch OFF the RKT-GUN MASTER and/or BOMBS
MASTER switches.

3. Navigate to the landing point.



12.4.5. Firing the 12.7-mm KORD and 7.62 PKT machine guns

There are two machine gun stations in the Mi-8. The 12.7-mm machine gun is
installed in the doorway of the cargo bay (further “door gunner”) and 7.62-mm PKT
machine gun in the right cargo bay door (further “tail gunner” or "aft gunner").
These machine guns can be fired by gunners at any time. Gunners are implemented
as Al, but player can control their behavior (ROE) during the game. In addition to
that, player can play as a gunner of the 12.7-mm KORD machinegun.

Control of AI-gunners

Player can control AI-gunners by selecting one of three ROE options:
e HOLD - gunners will not fire;
e RETURN FIRE (RET. FIRE) — gunners will fire back if the helicopter is
under fire;
e FREE FIRE — gunners are free to engage any detected target up to
distance of 800 m. If there are multiple targets, AI-gunner tries to engage
all of them, but most dangerous targets have higher priority.

By default, the HOLD option is selected. Current status is indicated in kneeboard,
ROE column, or in the on-screen hint panel (text on transparent background) while
playing from the gunner place.

To change the behavior of the AI-gunners player must:

1. Activate kneeboard |[Rshift + K] Jor [K]| (to briefly show kneeboard) to see the
current status of the armament and gunners:

CREW STATUS:
HEALTH ROE AMMO  BURST
PILOT PLAYER : -
LH _GUNNER [RET.FIRE |[[61 SHORT| [LC+LW+4

1
P BK GUNNER |FREE FIRE||18@] |[SHORT||LC+5
2§ s

Y (4} ()Y (@
S QW &) )
Fig. 12.6. AI-gunners status in the kneeboard
1. Door gunner 4. Remaining ammo in percents
2. Tail gunner 5. Burst length (can not be changed here)
3. Current rules of engagement (ROE) status 6. Hotkeys for changing ROE (LC — LCtrl, LW
— Lwin)

2. By the [LCtrl + Lwin + 4] | key command (pressing sequentially) for the door
gunner and by the [[LCtr]l + 5|| for the tail gunner, select the desired ROEs and check
them in the kneeboard.

Al-gunners fire short bursts: from 12.7-mm machinegun — 5..7 rounds, from 7.62-
mm machinegun — 7..10 rounds.
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First person playing with the 12.7-mm KORD machinegun

To take a gunner’s place (first person view), player must press the key, as a
result, the player takes a seat of the gunner and the gunners’ status transparent
panel appears in the bottom-right corner:

E;ﬁ a : <—=ﬁiii=r

PLAYER

Fig. 12.7. First person view from the door gunner’s seat

Activate/remove the gunner status panel — [Lwin + H].

This status panel contiains the same information as the kneeboard, except that
remaining ammo is shown not in the percentage from the total ammo, but in rounds
and which ammunition belt is used, starting from the belt N212 and to the belt N21

REW STATUS

AH/ BALTH
PLAYER

. In the example here, 16/8 means that there are 16
rounds in the ammunition belt N28 (from 12 available) for the 12.7-mm KORD
machine gun. Similarly for the 7.62-mm PKT machine gun.

First person view and machine gun are controlled by the mouse:
e mouse movement left-right moves machine gun to the left-right
correspondingly;
e mouse wheel rotation zooms in/out the iron sight.

For aiming, by using the mouse wheel, zoom-in the iron sight of the machine gun:



and aling the front sight post or “bead” with the aperture or “crook” and target, Fig.
12.8:

1.000 m 500 m

Fig. 12.8. Aiming the machine gun

Iron sights of the machine guns are set to 1,000 m, and if shooting at a target at
approximately this distance, one must aim under the lower edge of the target. If
shooting is performed at smaller distances, one must lower the “bead-crook” line
below target.

Firing guns is performed with help of the left mouse button.

Use of head tracking devices (of TrackIR type) while playing as
a gunner

In case, if in addition to existing input devices (keyboard, mouse, joysticks) there is a
head tracking device (TrackIR), views and gun can be controlled in three different
ways:
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e TrackIR controls view, mouse — gun (default behavior, when taking
gunner seat);

e TrackIR controls both view and gun;

e TrackIR is disabled by the hot-key from TrackIR program [[F9]], and then
mouse controls view and gun.

Modes can be change sequentially by the command [[Lalt + T]|.

N O T E . Simultaneous use if input devices was tested and tuned only for officially supported TrackIR
devices, correct functioning with other similar devices was not tested.

Key commands for playing as a gunner

Key combination Function

[4] Take the door gunner’s place

E]J Take the pilot’s place

[Rshift + K]] Aktivate kneeboard
K Aktivate kneeboard (shown only while the key is kept pressed)

[Lwin + H] Activate/ deactivate gunner’s status panels while playing as a door gunner
LCtrl + Lwin + 4]| Sets ROE of the door gunner

ﬁLCtrl +5]| Sets ROE of the tail gunner

[Lalt + T]| Switches simultaneous use of TrackIR and mouse modes

[FI] Disables/enables TrackIR from its own software

12.5. Emergency jettison of bombs and stores
12.5.1. General descriptions

Emergency jettison is used, when it is necessary to emergency jettison stores in the
flight to reduce helicopter’s weight in EMERGENCY CASES when MAIN RELEASE SYSTEM is not
operational.

Cases, when all stores must be jettisoned

Emergency jettison of the stores is always performed in the following emergency
situations:
e failure of both engines (if there is an opportunity);
e when one engine has failed and sustained level flight without descending
is not possible;
e when directional control has failed and decision to land is taken;
e when crew leaves helicopter and it can not be done safely with the stores
present (not implemented);
e when bombs hang or if there was an explosion or fire in weapon
containers or blocks (not implemented).

Helicopter is equipped with two panels, controlling jettison:

On the pilot's weapons control panel On the co-pilot’s weapons control panel
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1. The B3PbIB (ARMED) switch — in the BKJ1 (ON, 1. Signal panel, indicating that bombs were

up) position arms bombs; emergency armed.
2.The CBPOC BOME BJ1 I'YB (JETTISON BOMB 2. The CBPOC BOMB (BOMB JETTISON) —
ROCKET GUV) spring loaded jettison switch — springloaded jettison switch — when toggled to

when toggled to the upper position, opens all locks the upper position, opens locks on external

on external hardpoints; O

3. Signal panel, indicating that bombs were hardpoints with the following symbols or
emergency armed.

3. The B3PbIB (ARMED) switch — in the BKJ1
(ON, up) position arms bombs

That is why emergency jettison can be performed from pilot’s or co-pilot’s place.

Jettison can be performed with armed or non-armed bombs, depending on positions
of the “B3PbIB” (ARMED) switches on weapons control panels. In the “B3PbIB”
(ARMED) position, bombs will be armed and explode when they touch the ground.

In case of emergency jettison from pilot's place, all stores will be jettisoned
independently on store types, but if emergency jettison is performed from co-pilot’s
place, only bombs will be jettisoned, if they are present in the table on the bomb
armament panel, see Table 12.11.



Table 12.11

Payload profiles What will be jettisoned by the co-pilot
(on co-pilot's bomb armament panel)

I — "all rocket launcher" — nothing will be jettisoned
IT — "all bombs" — jettison impulse is send to
external hardpoints N21-6 simultaneously

III — "bombs- rocket launchers" — jettison impulse
is send to external hardpoints N21, 6, 2, 5
simultaneously

IV — "bombs- rocket launchers" — jettison impulse is
send to external hardpoints N22, 5 simultaneously
V — "all bombs" — jettison impulse is send to
external hardpoints N2, 5, 3, 4 simultaneously

When the rotating switch BAPUAHTbI MOABECKW (PAYLOAD PROFILE) on the
bomb armament panel is in the I, III and IV positions, the rocket launchers will not
be jettisoned by the co-pilot with help of emergency jettison circuits.

Rocket launchers in those cases can be jettisoned by the pilot with help of the
CBPOC BOMB BJ1 I'YB (JETTISON BOMB ROCKET GUV) switch on the pilot's weapon
control panel. If it is necessary to jettison everything by the co-pilot, switch the
payload profile selector into positions II or V (in this case system will assume that
bombs are present on all hardpoints).

12.5.2. Emergency jettison procedure for the pilot

To emergency jettison stores, pilot must check and perform the following actions:

1. ACBs on the left circuit breaker
panel must be enabled (only those,
needed for jettison, are shown)

M - -
‘ ' . .

K11 3 aexrrocnyck ABAPWWHbIA_ CEPOC [PAKETSI
8005 9-A-624 | NKT || 60MB ’cnnosonl B3PbIB |CHPEHA
‘BblK NEB | NPAB ENTY8
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2. MASTER ARM SWITCHES must be
enabled.

3. On Upper armament Control
Panel:

ABAPWWHBIA PEXUM TNABHbIHA
BbIK1I0Y
B [ | =

B / 7 B

K

A

$

B

B3BELEHHE PCTUB K
C

TNABHbIA
BbIK/MOY
MB

NPOBEPKA
NAMN

AR LR R P v v

pp s p

= ) if it is necessary to jettison
non-armed bombs, open the |
safety cover of the jettison switch \ 1Y Lt
(1) and perfrorm - a—1%<""
jettison ([ (2) £=f : g |
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= b)if it necessary to perform
jettison of armed bombs, then
it is necessary to open safety
cover of the B3PblB (ARMED)
switch (1), and set this
switch to the BKJT (ON, upper
position) [H]| (2), as a result
signal panel ABAP B3PblB
(JETTISON ARMED) goes on,
after that perform jettison
D1, see a).

4. Make sure that bombs, rocket launcher
and containers were jettisoned and
corresponding signal lights went off;

5. Set the CEPOC BEOMB bJ1 I'YB
(JETTISON BOMB ROCKET GUV) switch to
the BbIKJ1 (OFF) position.

12.5.3. Emergency jettison procedure for the co-pilot

1. ACBs on the left circuit breaker
panel must be enabled (only those, needed
for jettison, are shown)

KA 3 aexTPocnyck ABAPHMAHDBIA CEPOC [PAKETbI
8005 9-A-624 | NKT || 60MB 'cnnoaonlsspbla CHPEHA

lgbn( NEB | NPAB 5 Y8

2. MASTER ARM SWITCHES must be
enabled.

3. On the Bombs control panel:
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= a) check selected weapon profile, see
Table 12.11

o —

ABAPHIiHbIA PEXHM

C5POC
B3PbIB EOME

° |
«

= b)if it is necessary to jettison non-
armed bombs, open the safety
cover of the jettison switch
(1) and perfrorm jettison (2)

B3PbIB

"

ABAPHIHbIN PEXMM

B3PbIB ‘é?":ﬂg
£/

FAABHbIA
€ | 8bIKAI0Y BB

NPOBEPKA
CHPH AIAMN

&
i

A

QPPHAHT!
\, \

= ) if it necessary to perform jettison ABAPWIHbIA PEXMM
of armed bombs, then it is
necessary to open safety cover of the
B3PbIB (ARMED) switch @), |
and set this switch to the BKJT (ON, )
upper position) m (2), as a result
signal panel ABAP B3PbIB (JETTISON
ARMED) goes on, after that open the
safety cover of the jettison switch

(3) and perfrorm
jettison [[U]] (4)

4. Make sure that bombs were jettisoned and
corresponding signal lights went off;

5. Set the CBPOC BOMB (JETTISON BOMB)
switch to the BbIKJ1 (OFF) position and close it




with the xsafety cover.
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13.  SPECIAL TASKS

13.1. Sling load operations
Sling load operations are implemented in the game, see Fig. 13.1
Description of Sling load equipment see 7.10

Fig. 13.1. Mi-8MTV2 is flying with a sling load

The most demanding stages of the external load operations are:

e hovering over the load and hookup;

e taking off with the load;

e transportation of cargo to the required area;

e approaching and hovering over the unhook point, load unhook.

In real life flights with a sling load are the most difficult ones. During such a flight
crew is working very intensively. To partly compensate lack of the crew assitstance,
in this game several features, for sling load operations, were implemented. They can
be activated by the player, or automatically, see below.

In addition, to play with a sling load, corresponding mission with cargos (loads),
which belongs to player’s coalition, must be created in mission editor.

13.1.1. Game features, related to sling load operations

These features are intended to help player to hover precisely (position and altitude)
above the cargo for hooking it up, as well as to assist during flight to designated
area, approaching and hovering over the unhook area. These features are:
e smoke marking of the cargo from certain distance (2000 m), this feature
is active, when cargo has been selected from the radio menu.
e external cargo indicator, which indicates position of the cargo relative to
the cargo hook, as well as position of the helicopter, during hovering
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above the cargo. This feature is engaged by the player and is working
during hook up stage.

automatic voice assistant (AI crew chief), which guides pilot where to and
at which distance pilot must move helicopter to achieve presise hover over
the load. This feature is automatic and is active during the following
stages: hooking up the cargo, taking off with the cargo, flight to
designated area, unhooking the cargo (if mission was properly prepared).
Feature activation, see below;

view from the helicopter’s blister on the cargo (down, under the
helicopter), which makes hovering over the cargo easier. This feature is
activated manualy by the player, works unconditionally.

Cargo smoke marker, (see Fig. 13.2 ). It appears automatically, after the cargo
was selected via radio menu (see, below). Cargo smoke marker is seen only by
player, who selected corresponding cargo (in multiplayer missions).

Fig. 13.2. Cargo smoke marker

External cargo indicator, Fig. 13.3.
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Fig. 13.3. External cargo indicator

1. Projection of the cargo hook on the 3. Allowed hoveraltitude range
surface 4. Indication of helicopter’s altitude relative
2. Cargo position to the allowed altitude range (any position

on the red line is OK)

Activation/deactivation of this indicator can be done after the desired cargo is
selected using radio menu by pressing the [[RCtrl + Rshift + P]] combination.

Automatic voice assistant (AI crew chief RU or EN) by giving voice command,
helps:
e while hovering over the cargo for hooking it up — is giving commands,
which help to position the helicopter precisely above the cargo, informs
when cargo is hooked up;

383
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e while taking off with a sling load — is informing about cargo condition and

it’s altitude off the ground;

e while flying to the designated area — is informing about cargo oscillations,

and if cargo is lower than 60 meters above the ground;

e while hovering over the unhook point/ drop zone (if this point is created in
mission editor, see below), is giving commands to position the helicopter

over the unhook point, informs, when cargo touches the ground.

While hovering above the cargo, the AI crew chief engages, when distance to the
cargo is less then 10 m. on X,Y,Z (i.e if at least one of the distances is less than 10
m.). While approaching unhook point, the AI crew chief engages if distance from
cargo to center of the unhook point is less than 50 meters. Commands, given by the

Al at different stages of flight, are listed in Table 13.1.

Table 13.1

Flight stage, description of the situation,
guiding where to move the helicopter, various
information

Phrases of the Al crew chief (numbers are
meters)

Hovering over cargo

increase your altitude at ..

up — meter (2, 3, 5, 10, 15, 20, 30, 50, 60, 100,
150)

decrease your altitude at ..

down — meter (2, 3, 5, 10, 15, 20, 30, 50, 60,
100, 150)

move forward at ..

forward — meter (2, 3, 5, 10, 15)

move backward at ..

back — meter (2, 3, 5, 10, 15)

move left at ..

left — meter (2, 3, 5, 10, 15)

move right at ..

right — meter (2, 3, 5, 10, 15)

Hooking up a cargo

helicopter is hovering precisely over the load

in position

load is hooked and hook lock is locked
automatically (or manually by pressing
corresponding key combination)

load is hooked

smoothly tighten the slings

slings are coming tight

slings are tight

slings are tight

helicopter is hovering at required altitude over
the load (altitude is equal to sling length +
load height)

at altitude

keep required altitude (altitude is equal to sling
length + load height)

hold this altitude

Takeoff with a sling load

Load is still on the ground

load is on the ground

Load is lifted at one meter off the ground

load is one meter off the ground

Load is lifted at three meters off the ground

three off the ground

Load is lifted at five meters off the ground

five off the ground

Sling load’s behavior in the air is normal, as
expected, pilot can start accelerating

Load is cleared for flight

Load is at ten meters off the ground

ten off the ground

Load is at fifteen meters off the ground

fifteen off the ground

Load is at twenty meters off the ground

twenty off the ground
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Flight to the designated area (drop
zone)

The load is swinging fore and aft

the load is swinging fore and aft (3, 5, 10, 15, 30)

The load is swinging side to side

the load is swinging side to side (3, 5, 10, 15, 30)

Swinging of the load disappeared (eliminated)

load is hanging steady

Load is at (60, 50, 30, 20, 15, 10, 5, 3, meter)
off the ground

(60, 50, 30, 20, 15, 10, 5, 3, meter) of the
ground

Approaching and hovering over drop
zone, load unhook (if trigger is used to
mark the drop zone)

Load is at (60, 50, 30, 20, 15, 10, 5, 3, meter)
off the ground

load is (60, 50, 30, 20, 15, 10, 5, 3, meter) off
the ground

increase your altitude at ..

up — meter (2, 3, 5)

decrease your altitude at ..

down — meter (2, 3, 5)

move forward at ..

forward — meter (2, 3, 5, 10, 15, 20, 30, 50)

move backward at ..

back — meter (2, 3, 5, 10, 15, 20, 30, 50)

move left at ..

left — meter (2, 3, 5, 10, 15, 20, 30, 50)

move right at ..

right — meter (2, 3, 5, 10, 15, 20, 30, 50)

helicopter hovers precisely over the drop zone
(£2,5m)

in position/ over drop zone

load is on the ground, unhook the load

on the ground, release

In case if load is to be released at drop zone/unhook zone without trigger, the voice
assistant will help to control altitude of load above the ground with the following
phrases: “60 off the ground”, 50 off the ground”, “30 off the ground”, “20 off the
ground”, “15 off the ground”, “10 off the ground”, “5 off the ground”, “3 off the
ground”, “meter off the ground”, “on the ground, release”.

After the “on the ground, release” phrase, the automatic voice assistant (Al crew
chief RU or EN) stops functioning, until the next load is selected.

Keep in mind that during vigourous maneuvers in hookup or drop zone (altitude and
position), information, given by the Al crew chief, quickly became outdated.

View from blister on the cargo (Fig. 13.4) is used to control hovering position,
when normal view on the cargo is blocked by the fuselage, is activated/deactivated
by the [[Lshift + Lalt + C] [eys,
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Fig. 13.4. View from the blister on the cargo

View from the blister is implemented from both pilot’s and co-pilot’s places.

It is highly recommended to assign this view on one of the joystick’s buttons and use
for a short periods of time while hovering over the cargo.

13.1.2. How to prepare a flight mission with a sling load
Placing cargo on map and adjustment of the sling length

To create a sling load mission, player must follow the flow chart below
(see Fig. 13.5):
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MISSION EDITOR

B)
B
e

b
=

BAdd or modify static object

Fig. 13.5 Flow chart explaining creation of the mission with a sling load

NnoD
vV

 _——
b
=

MAdd or modify static object

(o)
V)

1. Press the “Add or modify static object” ;
2. Select the CATEGORY — "Cargos" from the drop-down list, TYPE — "Cargo-
1 (or xx)™
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STATIC OBJECT X

JAME

USA

Cargos

Cargos

Ground vehicles
HEADING Helicopters
Heliports
Planes
Ships
Structures

Warehouses

3. Place the cargo on the map (left button click);

4. Set the "CAN BE CARGO” flag (this allows this cargo to be selected and
hooked up):

5. Set the required cargo weight (if available weight change), for beginners,
around 500kg (1100Ibs) is recommended;

6. Rename this object (cargo) (recommended), for example "LOAD-500" or
"CARGO-1300". It makes selection of the desired cargo, using radio menu,
easier.

7. Adjust the length of the rope (maximum 30m), for beginners 10-15m is
recommended:

ROPE LENGTH

8. Save the mission, this concludes mission creation.
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Created, in this way mission, allows player to hook up the cargo, transport and
unhook the cargo at any place (unhook zone is not designated and thus smoke
marking of the unhook zone and AI crew chief will not be functional).

To create a more advanced mission, where player must unhook cargo precisely at
designated area, using advanced features like marking of the unhook zone with a
smoke and Al crew chief assistant, a trigger area of the unhook zone type must be
added.

Creation of the unhook zone

To have a possibility of marking the unhook zone with a smoke and use the
automatic voice assistant (Al crew chief, see below), is necessary:

1. Place a trigger zone, give it a name and set the desired radius (in this case
length of the radius does not matter):

>‘UnHook§d Zone-1

2. In the “TRIGGERS” tab Fig. 13.6 (1) create a new trigger (2); select from the
drop-down list the CARGO UNHOOKED IN ZONE (3) condition; select cargo,
which must be unhooked at this zone (4) and link the selected cargo with the
unhook zone (5):

UNHOOKED IN ZONE
ALITION IN ZONE
ALL OF COALITION OUT OF ZONE
‘| ALL OF GROUP IN ZONE
ALL OF GROUP OUT OF ZONE
BOMB IN ZONE

COALITION HAS AIRDROME
COALITION HAS HELIPAD
FLAG EQUALS
FLAG EQUALS FLAG
CARGO UNHOOKED IN ZONE
1000kg
1000kg

1500kg
2000kg
3000

UnHooked Zone-1

UnHooked Zone-2

Fig. 13.6. Creation of the unhook zone
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3. In the action tab, player must select some actions to be performed when
cargo is unhooked, for example, give a message “Gargo is unhooked at
designated area”. In the opposite case the trigger will not be saved.

Now, while approaching drop zone with a “1000kg” cargo, at a distance of less than
2 km from center of the “UnHooked Zone-1", unhook area will be marked with the
smoke and from 50m the AI crew chief, will be giving guiding commands to achieve
precise hover over the unhook place. Many different cargos can be linked to one
trigger zone.

13.1.3. Playing with sling loads

Let us give you an example, showing selection of a load and various flight stages.

In certain area are several loads with different weight. Player must select one of
them, hover over the selected load to hook it up, take off with the sling load, fly to
designated area, approach drop zone and hover to unhook the load.

PLAYERS ACTIONS
Cargo selection

To give player an opportunity to select cargo (using radio menu), “cargo visibility
zone” is implemented. This zone is moving together with helicopter, flown by player
or bot (zone is shown as circles around helicopters N21 and 2). Therefore, cargos
can be selected by player only if helicopter is close enough to them, so that distance
to a cargo is less than the “cargo visibility zone” (see, Fig. 13.7, helicopter N22)



pa
<]
]  Cargo 1500 Cargo_2500
Cargo_1000 [i=]

Cargo_2000

Auto
Main
F5, ATC,.,

F6, ALL Caragps. ..
F12, Exit

Main

Fo. AT, ..
F12, Exit

Fig. 13.7. Explanation of how cargos appear in the radio menu

Based on experimental results, radius of the cargo detection zone is set to 2000 m
(6,562 ft). If helicopter is more than 2000 m. from the cargo, it cannot be selected
(helicopter N21). As soon as cargo is in the “visibility zone”, which is moving together
with the helicopter, then in radio menu additional entry for cargo selection page,

activated by will appear (helicopter N22).
When cargos are in detection zone, player can select the desired cargo from the list
(see, Fig. 12.9).



Auto

2. Main.

1500 kal- [Cargo_1500

F2. 1000 kg - Cargo_ 1000
F2, 2000 kg - Cargo_2000
F4, 2500 kg - Cargo_2500
F11, Previous Menu

F12. Exit

Fig. 13.8. Cargo selection list

1. Key, selecting corresponding cargo 3. Cargo name
2. Cargo weight

To select desired cargo player must press one of the [F1..F10]| keys. As a result,
cargo location will be immediately marked with a smoke.

If necessary, player can change selected cargo, to do that, one must activate radio
menu, select the cargo selection page and choose CANCEL for previously
selected cargo. Then the cargo selection procedure, explained above, must be
repeated for a new cargo.

Hovering and hooking up the load

A cargo can be hooked up by the Al (i.e. automatically) or by the player in “manual
hook up” mode.

AUTOMATIC CARGO HOOKUP is activated once cargo is selected using radio menu. It can
be done only by hovering above the cargo. Automatic hookup can only be successful
if the following conditions, such as, sling length, precision of hover and time that is
required by a virtual ground operator for hooking up the cargo, are fulfilled.
Therefore, to hook up the cargo, pilot must hover within limited area and remain
there within given period of time. Hover zone limitations:

e relative to longitudinal and lateral axes — radius 2.5m;

e relative to vertical axis — from “load height + 0.5m” to “sling length + load
height — 0.5 m”. For example, if sling length is 30 m, and load height is
7m, than allowed altitude range (above ground level) for hooking up the
cargo is: from 7+0.5m (7.5 m) to 30+7-0.5 (36.5 m).

Helicopter must hover in this zone for not less than 5 s.
Sling length can be from 5 m to 30 m.

When cargo is selected, the external cargo indicator can be activated [Rshift + RCtrl|

[+ PJ|
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At a distance of 10 m to selected cargo (any axis) automatic voice assistant is
engaged.

While helicopter is hovering precisely over the cargo (all conditions are fulfilled), the
IN POSITION/ HOVER ABOVE CARGO message is being shown and after 5s the
LOAD IS HOOKED/ CARGO HOOKED appears. If player leaves required zone, the
corresponding message will be given.

"ManuAL cARGO Hookup”. Used if player has landed nearby the load, selected from the
menu. “Manual hookup” works only if helicopter is close enough to the selected load
and if sling length is longer than the distance from landing place to load attachment
point, to hook up press the [[RCtrl + Rshift + L]|. Successful hookup is confirmed by
the text message and by voice assistant.

Take off with a sling load

When the cargo was hooked up, one must, gradually, without rush, increase altitude
to tighten up the sling. When the sling is tighten, raise the collective and vertically lift
the cargo off the ground. Further, continue climbing and do not go back to hover (do
not lower the collective), instead, gradually begin accelerating the helicopter,
continuing climbing. Push the stick forward very carefully, exceeding of pitch of
more than 1-2° is not recommended. During take off the voice assistant is
continuing operating.

While accelerating, do not allow reduction of vertical speed to less than zero. Take
into account additional altitude slack, while flying over obstacles.

Flight to designated area (drop zone)

While flying, monitor if cargo is swinging, and if cargo is swinging heavily, try to
compensate swinging by slightly lowering the collective when cargo begins moving
from one of the end positions to the center. Avoid sharp and abrupt movements of
the stick and collective for changing flying mode. When cargo is swinging or cargo is
less than 60 m above the ground, player will be informed by the voice assistant.

Approach and hover over the drop zone, cargo unhook

Approach the designated drop zone. Reduce speed in advance (1,600- 1,400m),
deceleration rate should be significantly lower than under normal conditions, without
sling load.

If the drop zone was created with a trigger, then when helicopter approaches drop
zone with a sling load, from distance of 2 km drop zone will be marked with a
smoke. From 50 m to this zone, voice assistant begins guiding you to help achieving
perfect hover and will inform you when the load touches the ground.

Before unhooking the cargo, the “auto unhook” feature (see Automatic cargo
unhook) can be activated, by pressing the [RCtrl + Rshift + K]|. It will immediately
unhook the load, as soon as it touches the ground. Player can unhook load manually
as well. When cargo is at desired place on the ground, press the external cargo
tactical unhook button or external cargo emergency unhook button, located on the




collective (Fig. 7.43) by pressing the [[RCtrl + Rshift + Ralt + L] |or |[RCtr]l + Rshift 4]
Ralt + P,

When cargo hook is opened, the corresponding message is given.

13.1.4. Informational help to player, related to sling load operations

During playing the game, player can get some hints, which remind player about
useful key combinations, rope length, and which cargo is chosen and hooked up.
Player must open kneeboard to see these hints,

CARGO:
CARGO HOOK COMBO RC+RS+L
CARGO AUTOUNHOOK COMBO RC+RS+K
TACTICAL UNHOOK RC+RS+RA+L
EMERGENCY UNHOOK COMBO RC+RS+RA+P
CARGO INDICATOR COMBO RC+RS+P
CARGO VIEW COMBO LS+LA+C

ROPE LENGTH 25 M
CARGO IS CHOSEN 1500 KG

>

[Rshift + K||

More about kneeboard features you can find in chapter 14.7.

13.1.5. Keyboard commands, related to sling operations

HasHaueHne
Key combination Ha pPyCCKOM Function Comments
NHankaTop External Cargo Enables/disables external cargo
IRCtrl + Rshift + P rpysa Indicator indicator (cheat)
When pressed, hooks up the load, if
the helicopter is on the ground and
Moauen External Cargo sling length is long enough to reach
IRCtrl + Rshift + 1] rpysa Hook load’s attachment point.
Taktnyeckunii | External Cargo

|RCtrl + Rshift + Ralt + L|

oTuen rpysa

Tactical Unhook

Safety cover opens immediately

|RCtrl + Rshift + Ralt + P|

ABapuiiHbIN
oTuen rpysa

External Cargo
Emergency
Unhook

Safety cover opens immediately

Activate/deactivate autounhook

AsTomaTuyec | External Cargo feature, load is unhooked if cargo
KU otuen Autounhook touches the ground and force,

IRCtrl + Rshift + K] rpysa Switch — ON/OFF | applied to cargo hook is removed
OtkpbiTe/3a | External Cargo

|RCtrl + Rshift + Ralt + T|

KpbITHE

Tactical Unhook




Kosrayka Button Cover

ANS KHOMKM OPEN/CLOSE

"TakTnyeckm

" cbpoc

rpysa"

OTKpbITHE/3a

KpbITHE External Cargo

Konnayka Emergency

ANS KHOMKKU Unhook Button

"ABapuiiHblin | Cover
[RCtrl + Rshift + Ralt + R | c6poc rpyza" | - OPEN/CLOSE

External Cargo

TakTuueckuin | Tactical Unhook Triggers only if safety cover is

RCtrl + Rshift + Ralt + Q| | oruen rpysa | Button opened

IRCtrl + Rshift + Ralt + A

ABapuiiHbIi
oTuen rpysa

External Cargo
Emergency
Unhook Button

Triggers only if safety cover is
opened

ILshift + Lalt + (|

B3rnaa Ha
Lenb

View to Aim

Slowly changes normal view to view
to the open blister, works differently
for pilot’s and co-pilot’s places.
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14. HOW 10 PLAY

To Important notice

14.1. General information

This game is a first-person aircraft simulation, where the player controls an
helicopter and interacts with cockpit objects with the help of various game controllers
(joysticks, pedals, touchpads, etc.), keyboard and mouse.

It is possible to set an external camera (relative to the helicopter’s cockpit) in any place of the game
world to observe the player’s helicopter and other objects in the world.

The simulation gives the player the unique opportunity to control an helicopter in
real-time in the same way a real pilot does. The player has to interact with cockpit
objects, distribute his/her attention between the cockpit and the outside world at
every stage of the flight — from engine startup to taxiing to the parking spot after
landing. In addition, there are scenarios where the player has to interact with and
give orders to wingmen (player’s squadron pilots).

The game can be played in single-player mode (the player is alone in the simulated
world, everything else is controlled by the AI) or in multiplayer mode (there are
several human players connected via the internet, other objects are controlled by the
AI).

When a module is purchased, it has to be installed and activated as a module to DCS
World. The main documents, describing the activation procedure, the main window
functions, game settings, mission editor, and the setup of game controllers are
located in the “Doc” folder inside the game installation directory. Each document
describes a certain game functionality:

a) how to install and activate the game —
DCS World Activation Guide EN.pdf;

b) the main game window and mission editor functionality —
DCS User Manual EN.pdf;

c) setup of game controllers —
DCS World Input Controller Walk Through EN.pdf;

d) Airfields radio equipment and beacons —
DCS World List of all available Beacons EN.pdf.

For a player to find himself in the cockpit it is necessary to start relevant mission
(scenario) under control of the DCS World shell. Missions can be built-in in the game
(supplied with the module installation package), downloaded from the internet or
developed independently. A set of related missions is called a campaign. The user
can create a mission (campaign) by himself, using the MISSION EDITOR (ME) tools.
Usage of the mission editor is described in the document DCS User Manual EN.pdf.

Interaction between player and virtual cockpit

Inside the cockpit, the player can control the aircraft, cockpit objects and
virtual pilot head position (views). All these functions can be implemented by
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means of keyboard only, mouse, joystick or by their various combinations. It is
recommended to use a joystick for controlling the aircraft for the best possible game
experience.

The mouse can be used in the following two modes:

e control various objects in the clickable cockpit;
e control virtual pilot head position (view control, “*mouse view").

The player can switch between these two modes at any time by pressing the
keyboard combination [[Lalt+C]lor by a double-click of the mouse wheel.

14.2. Built-in missions

The game comes with a set of built-in missions: training missions, ordinary missions
and a campaign. Non-training missions (e.g. campaign) usually assume that the
player is already familiar with the helicopter and willing to try a scenario on his own.

Procedure for built-in mission start:

1. Start DCS World. When in the main menu, one can either start a training mission
by selecting TRAINING or ordinary missions by selecting INSTANT ACTION or
MISSION:

CAMPAIGN

MULTIPLAYER

LOGBOOK
ENCYCLOPEDIA

TRAINING

2. To choose a mission, it is necessary to select the desired module on the left and
then pick a mission from the corresponding folder (the example below contains the
folders "Taining", “QuickStart” and "Single”):



MISSION
—— .

2K Flaming Cliffs

Joi Fw190D-9
F3 kaso
N

& mic-15bis
&&= 51D
B suasT

& unan

3. When the mission is selected, a briefing window with a START button, which is
used to start the mission, appears on the screen:

Details

BULLSEYE!

CANCEL

14.3. Controlling the helicopter and interacting with cockpit
objects in the game

The most essential helicopter’s controls include the aircraft control stick (for
helicopters it is a cyclic stick, for aircraft it is aircraft control stick), power control
lever (for helicopter it is a collective, which controls main rotor pitch and engines,
for airplane it is a throttle) and pedals. Cyclic (control stick) is used to control roll
(roll to the left or right) during turns, and pitch (nose up, nose down) during ascend
or descend, or in case of helicopter, to accelerate or decelerate helicopter. Collective
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(throttle) is used when it is necessary to increase or decrease horizontal or vertical
speed. Pedals control yaw axis (turn of the plane nose to the right or left) and to
compensate slides with help of the rudder. Besides that, on the planes they can be
used, during taxiing, for braking main wheels separately to turn in the desired
direction (simultaneously with rudder deflection).

14.3.1. Controlling aircraft (airplane or helicopter) with help of a joystick

2 s W
L4 IA

Some joysticks are equipped with some lever or/and rotating knob (it can be any axis
of the joystick), which controls throttle (collective for helicopter) and a twister for
controlling pedals.

¥ ad| L
Roll Pitch

While piloting, it is possible to enable the controls indicator, using the [RCtrl+Enter]|

to see current positions of helicopter’s controls
14.3.2. Controlling helicopter with keyboard

If the player controls the helicopter using only the keyboard, the main control
buttons are: arrow keys to control cyclic (roll and pitch), [Numpad+]| or [Numpad-|
[1ffor collective control and [Z]] or [X]] keys for pedals:

400
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Cyclic

FWD
Cyclic Cyclic Cyclic
Left back Right

Left Collective
pedal \ jl \ m up
Right | [z ]I XI 3 I I I Collective
pedal - U ' down

14.3.3. Interacting with cabin objects with the mouse

All objects of the clickable cockpit can be controlled by the mouse. This is the main
mouse mode in the game. The left and right buttons and the mouse wheel can be
used.

Normally, all switches are enabled by the left mouse button. The rotary switches
(rotating knobs with fixed positions) rotate with the left mouse button in one
direction and with the right one in the other.
Cockpit objects, which can be enabled or disabled with the mouse (when the mouse
pointer is over them), are marked with the following symbol:

¢

Rotating knobs can be rotated with the mouse wheel. The cockpit objects, which can
be rotated when the mouse pointer is over them, are marked with the following
symbol:

O

A

To speed up the rotation of the knobs using the mouse wheel, it is necessary to
press while rotating the mouse wheel. This way the knob will rotate 10
times faster. By default, the mouse is in the “cockpit object control mode” described
above.

14.4. Controlling virtual pilot head position and views in the
6DOF cockpit

14.4.1. Controlling virtual pilot head position in the 6DOF cockpit

This implies that the head can be moved along the three axes (OX, OY, OZ), and
rotated around these axes (Fig. 14.1).



Fig. 14.1 Axes in the 6DOF cockpit

Head position may be controlled by all input devices: keyboard, mouse, joystick and
head tracking devices such as TrackIR. NOTE that virtual head rotation around the
OX axis (red color curved arrow) usually is not used, that is why it is unavailable for
controlling by means of keyboard and mouse.

In addition to head movement and rotation, there is also zoom feature (cockpit view
angle reduction).

The rate of view moving can be change:

Lshift + | Mouse Rate Fast
| [Lalt + [| Mouse Rate Normal
LCtrl + | Mouse Rate Slow

I.e. the working area of the screen displays only objects, which is inside the field of view. Because the
field of view becomes narrow during zooming, objects within the same area become larger. This can
be compared with the use of a telescope: all objects, located along the line of sight, are visible at any
magnification.

Head movement, rotation and image zooming with keyboard and
mouse

Symbols on schematics showing the mouse usage:

Click and hold the wheel pressed

Wheel double click
%x2




Click, hold the wheel pressed and rotate it

Rotate mouse wheel

S —

Head movement along the corresponding axis

VR

Head rotation around the corresponding axis

By default, the mouse is in cockpIT oBJECT coNTROL MODE. To switch it in VIRTUAL PILOT
HEAD POSITION coNTROL MODE (and back), it is necessary to use the key combination
Lalt+C]| or perform a double click of the mouse wheel.

Action

Implementation by keyboard and mouse

With keyboard:
[RCtrl+Rshift+*]| or [RCtrl+Rshift+/]|
With mouse:

%2 X1+

v 7

i

With keyboard:
[RCtrl+Rshift+Num2]| or [RCtrl+Rshift+Num8]|
With mouse:

X2

s 7

p— ‘.m.;

With keyboard:
[RCtrl+Rshift+Num4]| or

[RCtrl+Rshift+Num6]
With mouse:
X2 x1

g 7d -

, and




With keyboard:
[Num4]| or [[Numé]|
With mouse:

%2

7 ‘nu ' l\ll+

A

With keyboard:
[Num2]| or [[Num8]|

With mouse:
2
X2 '
v
&
Z00M ’

With keyboard:
[Num*]| or [Num/]|
With mouse:

%2

v 7

A

14.4.2. Controlling views in the 6DOF cockpit

Many cockpit objects are located inconveniently (in niches, covered by other
objects). To be able to quickly look at the correct object in flight and return to the
instrument panel, the built-in SnapView function can be used using key
combinations. This function "remembers" custom views created by the player and
allocates corresponding key combinations on the numeric keyboard. After recording,

they can be used with the key combination (modifier) + (one of 9

needed views)]].

Before creating individual custom views, the player is encouraged to review the pre-
defined default views by pressing [Num0+Num1..9] |in succession. In many cases,
the default views are sufficient for the player’s needs.
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To create a custom SnapView, it is necessary to:

a) activate saving of one of the views by pressing [Num0+Num1..9] (only one

number), start of the saving is activated;
NOTE. View adjustments can be done with standard keyboard commands for controlling the camera:

o [Num *]] - zoom in slow, [Num /]| - zoom out slow,
[Rshift+RCtrl+Num2]| — cockpit camera move DOWN,
[Rshift+RCtrl+Num8]| — cockpit camera move up,
[Rshift+RCtrl+Num4]| — cockpit camera move left,
[Rshift+RCtrl+ Num6]| — cockpit camera move right,
|Num1..9|| — rotation of the current point of view,

° [Num5i| — center view,

o [[Rshift+RCtrl+ Num*]| - cockpit camera move forward,
¢ |[Rshift+RCtrl+ Num/ﬂ — cockpit camera move back.

b) set up the view as needed (for example — PKV Sight a custom SnapView), for
this is necessary to perform the following steps:

(1)move the camera to the center of the selected object
[Rshift+RCtrl+Num2,8,6,4][;

(2) turn the sight axis to the desired angle |Num2,8,6,4||;

(3) zoom to the object at the desired distance: zoom in [[ * ] Jor zoom
out [ /1], for result as Fig. 14.2:

Fig. 14.2. The custom SnapView of PKV Sight

(4) finish storing the adjusted views to a file by pressing the key
combination [[Ralt + Num0+Num1..9]|.

Information about custom views is stored in the file
"C:\Users\<USERNAME>\Saved Games\DCS\Config\View\SnapViews.lua".
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14.5. Special settings of the module
Special settings of the module are located on the SPECIAL tab, Fig. 14.3:

OPTIONS

= CA

=
B A-10C

£3 8r109k4
- Defaut
Defauit

e — Joystick Without Springs and FF8

¢ F5E

men
—
P Fs6r tim faul

Only for Tracks

g F/A-18C Gun ode { \ —
. Max FO\ stment 2 bnly for Tracks
% fc3 on

Fw 190 D-9 =l et
R

F3 ka-50 Chinese
B L3
M-S0/

g MiG-15bis

& P5ID

Fig. 14.3. Special settings of the DCS: Mi-8MTV2

1. CONTROL HELPER (checkbox) 5. GUN CAMERA MODE (droplist)

2. RUDDER TRIMMER (checkbox) 6. MAX FOV ADJUSTMENT (slider)

3. AUTOPILOT ADJUSTMENT (checkbox) 7. CUSTOMIZED COCKPIT, language and
4, TRIMMER MODE (droplist) texture (droplist)

(1) ConTrOL HELPER. Activates control helper, if checkbox is checked (). In this
case helper will smoothify abrupt and high-amplitude deflections of the cyclic, try to
prevent rapid roll, pitch and yaw changes, compensate reactive moment of the tail
rotor. Can be useful to new beginners.

(2) RubDER TRIMMER. If checked, then when the trimmer button is pressed, pedals
will be trimmed simultaneously with cyclic, i.e. pedals in model will retain their
position, even if player returned them to neutral position (due to springs in pedals).
Works in the same way as for joystick with “Central position trimmer mode” option
selected (see below).

(3) Aurorror Apsustment. If this checkbox is checked, then Al crew chief constantly
(automatically) “adjust” roll and pitch channels by the centering knobs, if deviations
of the indicators are more than 50% of travel range. Adjustment is performed at a
slow rate (not more than 1 degree/sec), therefore player does not feel anything.
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N O TE. It is possible to adjust autopilot without having this box checked using the
command. In this case AI crew chief will adjust roll and pitch channels only once and report about
actions taken

(4) TRIMMER MODE. Tt is a droplist with the following entries:

e “Default” — joystick works in a normal way: pressing the trimmer button
only makes trimmer sound, position of the cyclic is equal to the
joystick’s position.

e "Central position trimmer mode” — after pressing the trimmer button, the
cyclic remains in the same position, where it was at this moment, and the
following changes in joystick’s position have no impact on cyclic, until
player return his joystick to the center position (with some margin). After
that deflection of the joystick will be added to the current position of cyclic
(latest trimmed position). To reset cyclic trimmer, player must use the
[LCtr] + T]Jcommand;

e “Joystick without springs and FFB ” — is intended to be used with customly
modified joysticks, which have centering springs removed. In this case,
when the trimmer button is pressed, the click of the trimmer is heard and
the actual position of the joystick is equal to the position of the virtual
cyclic in the model.

(5) Gun camerA moDE. Droplist with the following entries: OFF, Only for tracks, ON. It
specifies the usage of the AKS-2 gun camera.

(6) Max FOV ApsustmENnT. This slider sets the initial field of view, when mission is
loaded. Default value is -120°. The most adequate angular sizes of the cockpit
objects are achieved with FOV equal to 90°..

(7) Customizep cockprT. 1t is a droplist with the following entries:
e “Default” — language of the cockpit labels is selected based on language
settings of the operating system (Russian or English);
e “English” — all labels will be on English language;
“Chinese” — all labels will be on Chinese language.

14.6. Additional properties of the aircraft
in the DCS:MI-8MTV2

The DCS Mission Editor includes a number of special “tuning” options for the Mi-
8MTV2 helicopter (Fig. 14.4). In additional to the standard air group settings of the
ME, the following special properties are available for the Mi-8MTV2:

remove/install external hardpoints and PKV gunsight;

sets the rope length for slingload operations (see, 13.1.2, 7).
remove/install exhaust IR suppression devices;

remaining service life of engines;

remove/install additional armor;

remove/install cargo bay doors;



Al HIHEIZT @09 -

2 v| EXTERNAL HARDPOINTS

3 ROPE LENGTH

AHHIH T OD ™

5 Exhaust IR suppressors v

Remaining service life (left engin
Remaining service life (right engi
7 Additional Armor
8 Cargo halfdoor

Fig. 14.4. Additional properties of the aircraft in the DCS:MI-8MTV2

1. Activates payload tab 5. Install exhaust IR suppression devices

2. Installs external hardpoints 6. Sets remaining service life of the engines
3. Sets the rope lengh in m. for sling load 7. Installs additional armor

operations 8. Installs cargo bay doors

4. Activates the additional properties of the

aircraft tab

(2) THE EXTERNAL HARDPOINTS checkbox is checked — enables attachment of all
available weapon on external hardpoints and increases weight of empty helicopter by
401 kg.

(3) SET THE LENGTH ROPE for transporting external cargo

(5) INSTALLS EXHAUST IR SUPPRESSION DEVICES (7.12). It decreases engines’ IR signature
by approximately two times. This reduces lock on range for IR SAMs and increases
probability of successful flight through SAM protected areas.

6) ENGINES’ SERVICE LIFE COEFFICIENT allows creating missions, in which helicopter’s
power plant will be worned out, which, in its order, requires additional skills of the
player, when performing designated task.

NOTE: 90% corresponds to new engine from the manufacturing plant.
100% is a testing stand power (conditionally)
This coefficient is non-linear, therefore:

e 75% - main rotor RPM drops at collective of 11,5°.
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e 50% - main rotor RPM drops at collective of 5°. It is not possible to fly using these
engines.
(7) ADDITIONAL ARMOR checkbox — additional armor increases survivability of crew and
important helicopter’s units from bullets and fragments. Increases empty weight of
helicopter by 419 kg.

(8) INSTALLS OR REMOVES CARGO BAY DOORS — removed cargo bay doors increase amount
of different game variations and decrease helicopter’s weight by 130 kg.

14.7. Kneeboard

To ease the learning process and also to compensate "flight in front of the monitor"
inconveniences, kneeboard are available in the game. It contains information about
current states of important parameters of the equipment, AI-gunners state and some
useful key combinations for changing, mentioned above parameters, Fig. 14.5:



\
WEAPON STATUS:

[GUV-GL GUV-MG B8 B8 GUV-MG GUV-GL|<§@)
1300 750/3600 20 20 ?750/3600 300/ <—§ )
PKV ANGLE ELEVATION:69]< @)

MASTER ARM:|ON P| < (a)
SAFETY SWITCHER:ARMED LALT S|«~—F§-G)
ACTIVE WEAPON:GUV-0@ RA+RC+1/ [|«<§ ()
BW :[GUV .| —§Q@)
ESBR:OFF RA+RSH+B| <—§ @)
CARGO:

ICARGO HOOK COMBO RC+RS+L|«—F§(9)
ICARGO AUTOUNHOOK COMBO RC+RS+K|«—§-40)
'TACTICAL UNHOOK RC+RS+RA+L| «—F 41
[EMERGENCY UNHOOK COMBO RC+RS+RA+P| «—§12
CARGO INDICATOR COMBO RC+RS+P|«——F@3)
'CARGO VIEW COMBO LS+LA+C|«—F 1)
ROPE LENGTH (30 M|«—F@3
CARGO 1S CHOSEN 1500 KG|<«—§ 16

CREW STATUS:

HEALTH ROE AMMO BURST

PILOT PLAYER -

LH GUNNER 100| [SHORT|[LC+LW+4]|<4 )

BK GUNNER 1@0] |SHORT|[LC+5 8

9

Fig. 14.5. Kneeboard

WEAPON

21. Indication of weapon on hardpoints:

=  GUV-GL — GUV grenade launcher

=  GUV-MG - GUV machine gun

=  UPK - UPK-23-250

= B8 - B8V20 rockets

= Bo - bombs
2. Remaining ammo (for GUV-MG in numerator for
12.7-mm machine gunes, in denominator for 7.62-
mm machine guns)
3. PKV elevation angle
4. Position of master arm (I'B) on the left circuit
breaker console and key command for enabling or

CARGO OPERATIONS

9. Key command for manual cargo hooking.
10. Key command, activating autounhook
feature, when cargo is unhooked once it
touches the ground.

11. Key command for tactical unhook of the
cargo in the air

12. Key command for emergency unhook of
the cargo in the air

13. Key command activating cargo indicator
14. Key command activating view on cargo
from the blister/ return back to normal view
15. Rope length, selected in ME.
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disabling master arm. 16. Weight of chosen or hooked cargo

5. Safety switcher position(ARMED, SAFE) and a

key command for toggling it. CREW STATUS

6. Active weapon selection (RS — rockets, UPK, 17. Key command, changing ROE setting for
PKT, GUV ) and key combinations for changing the door gunner (HOLD, RET.FIRE, FIRE)
active weapon (RC=RCtrl, RA=Ralt, R=Rshift) 18. Key command, changing ROE setting for

7. Position of the rotation switch on the copilot's the tail gunner (HOLD, RET.FIRE, FIRE)
weapons control panel (I, II, III, IV, V, GUV) and 19. Burst length of AI-gunners (can not be

corresponding key commands. changed)
8. Position of the ESBR-3P electrical release control  20. Remaining ammo, in percents of total
box (ON, OFF) and key commands. ammao.
21. Indication of ROE settings for the Al-
gunners

The kneeboard is activated by pressing @] (shown only while the key is kept
pressed) or [Rshift + K] (toggle mode, i.e. switched on/off by the same key
combination).

14.8. Use of AI crew members assistance

In the game, AI can perofrm several functions:
e autopilot adjustment by the AI crew chief;
e voice assistance by the Al crew chief (automatic voice assistant) while
playing with sling loads, which helps positioning the helicopter precisely
over the cargo for hooking it, or over drop zone, for unhooking it.

14.8.1. Autopilot adjustment by the AI crew chief

It can be done by the player request or automatically.

Command from the player is [[Ralt + A]]. After activation, the AI crew chief smoothly
adjust roll and pitch channels, using corresponding centering knobs, all actions he
performs are commented by voice.

For automatic adjustment, one must check the corresponding checkbox in the special
tab of the module settings:

CA
¥4 A-10C

=<4 Bf 109 K-4

B F/A-18C
k FC3
Fw 190 D-9

F3 Ka-50

P L3

Mi-abiT/2
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14.8.2. Commands, given by the AI crew chief,
while playing with sling loads

This commands are given by the AI crew chief during hovering over the cargo for
unhooking it, during lifting off the cargo and unhooking the cargo. Refer to Table
13.1 and chapter 13.1.1 for detailed explanation of this feature.
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%Q
AC
ACB
ADF
AGL
Ah

Al
ALT
ALT
ALTM
AM
AMP
ANT
APU
ATTD
AUTO
AUX
AVGAS
BAT
BDHI
BFO
BL
BRIL
BRT

CARR
CAS
CcCcw
CDI
CG

CL
CMPS
CNVTR
COLL
COMM
COMPT
CONT
CONT
CONV
Ccw

DC
DCP
DECR
deg

ABBREVIATIONS & TERMS

Percent Torque
Alternating Current
Automatic Circuit Breaker
Automatic Direction Finder
Above Ground Level
Amper x hour

Artificial intelligence
Alternator
Altitude/Altimeter
Altimeter

Amplitude Modulation
Ampere

Antenna

Auxiliary power unit
Attitude

Automatic

Auxiliary

Aviation Gasoline

Battery

Bearing Distance Heading Indicator
Beat Frequency Oscillator
Butt Line

Brilliance

Bright

Celsius

Carrier

Calibrated Airspeed
Counter Clockwise
Course Deviation Indicator
Center of Gravity
Centerline

Compass

Converter

Collision

Communication
Compartment
Continuous

Control

Converter

Clockwise

Direct Current

Dispenser Control Panel
Decrease

degree



DET
DF
DG
DIS
DISS
DISP
DPD
DSCRM
ECL
ECM
EGS
EGT
ELEC
EMER
END
ENG
ESS
EXH
EXT
EXT

FAT
FCU
FITG
FM
FOD
fpm
FPS
FREQ
FS

FT

ft
FT/MIN
ft-in
FUS
FWD
G

G
GAL
gal
GD
GEN
GND
GOV
GPU
GRWT
GW

Detector
Direction Finding
Directional Gyro
Disable

Dispense

Dust protection devices (the same as PSS)
Discriminator

Engine Condition Levers ("PPYZ" in RU)
Electronic Countermeasures
Exhaust Gas Suppressor
Exhaust Gas Temperature
Electrical

Emergency

Endurance

Engine

Essential

Exhaust

Extend

Exterior

Fahrenheit

Free Air Temperature
Fuel Control Unit

Fitting

Frequency Modulation
Foreign Object Damage
feet per minutes

Feet Per Second, or Frame Per Second
Frequency

Fuselage Station

Foot

feet

Feet Per Minute
feet&inch

Fuselage

Forward

Guard

Gravity

Gallon

Gallon

Guard

Generator

Ground

Governor

Ground Power Unit

Gross Weight

Gross Weight



HDG Heading

HF High Frequency

HIT Health Indicator Test

HTR Heater

HVAR High Velocity Aircraft Rocket
HYD Hydraulic

Hz Herz

IAS Indicated Airspeed

ICS Interphone Control Station
IDENT Identification

IFF Identification Friend or Foe
IGE In Ground Effect

in Inch

INCR Increase

IND Indication/Indicator

INHG Inches of Mercury

INOP Inoperative

INST Instrument

INT Internal

INT Interphone

INV Inverter

INVTR Inverter

IR Infrared

IRT Indicator Receiver Transmitter
ISA International Standard Atmosphere
KCAS Knots Calibrated Airspeed
kHz Kilohertz

KIAS Knots Indicated Airspeed
km Kilometer

kN Kilonewton

knots Nautical Miles per hour
knots Nautical Miles per hour

kp Kilogram-force

KTAS Knots True Airspeed

kts Knots

kVA Kilovolt-Ampere

kw Kilowatt

L Left

LABS Low-altitude bombing system
LB Pounds

Ibf pound-force

Ibs Pounds

LCM Left (button) Click Mouse
LDG Landing

LH Left Hand

LSB Lower Sideband

LT Lights



LTG Lighting

LTS Lights

MAG Magnetic

MAN Manual

MAX Maximum

MED Medium

MHF Medium-High Frequency

MHz Megahertz

MIC Microphone

mil 417illiard, 1\6400 part of a circle
MIN Minimum

MIN Minute

MISC Miscellaneous

mm Millimeter

MON Monitor

MPC Manual pip control

MWO Modification Work Order

N1 Gas Turbine Speed (Compressor)
N2 Power Turbine Speed (link with Main Rotor)
NAV Navigation

NET Network

NM Nautical Mile

nm Nautical Mile

NO Number

NON-ESS Non-Essential
NON-SEC Non-Secure

NORM Normal

NR, Nr Main Rotor RPM

NVG Night Vision Goggles

OGE Out of Ground Effect

PED Pedestal

PKT 7.62 Mashin Gun

PLT Pilot

PRESS Pressure

PRGM Program

PSI Pounds Per Square Inch

PSS Particle Separator System (the same as DPD)
PTIT Power Turbine Inlet Temperature
PVT Private

PWR Power

QTY Quantity

R Right

R/C Rate of Climb

R/D Rate of Descent

RCM Right (button) Click Mouse

RCVR Receiver

RDR Radar



RPM
SAM
SEC
SEC
SEL
SENS
SL
SoL
SQ
SQFT
SSB
STA
STBY
T/R
TAS
TEMP
TGT
TRANS
TRANS
TRANS
TRQ
UHF

UPK
usB

VAC
VDC
VHF
VM
VNE
VOL
VOR
WL
WPN
XCVR
XMIT

XMSN

Rounds

Release

Remote

Retract

Retransmission

Radio Frequency

Right Hand

Remote Height Indicator
Rockets

Revolutions Per Minute
Surface to Air Missile
Secondary

Secure

Select

Sensitivity

Searchlight

Solenoid

Squelch

Square Feet

Single Sideband

Station

Standby
Transmit-Receive

True Airspeed
Temperature

Turbine Gas Temperature
Transfer

Transformer

Transmitter

Torque

Ultra-High Frequency
Gun pods equipped with GSh-23L (ILU-23/1) twin-
barrel 23 mm cannon
Upper Sideband

Volt

Volts, Alternating Current
Volts, Direct Current
Very high Frequency
Volt Meter

Velocity, Never Exceed (Airspeed
Volume

VHF Omni Directional Range
Water line

Weapon

Transceiver

Transmit

Transmission



XMTR Transmitter
AF Increment of Equivalent Flat Plate Drag Area
RU

ABCK AnnapaTtypa BHYTPEHHEN CBA3M U KOMMYyTaLuK

A3C  AsTOMarT 3aWuTbl CETU

AHO  AspoHaBMraunoOHHbIE OrHU

APK  ABTOMaTM4ecKuii paaMoKoMnac

APl ABTOMAaTMYECKWUIA paaMonesieHraTop

ALM  AHanoroso-undpoBoi npeobpasosaTesb

ADP  Aspogpom

BAHO BopToBble a3poHaBUraLMOHHbIe OrHWU. KpacHblii — NEBbIN, 3eNeHbI — NpaBblil.
B4y boeBas yacTb

BIMPM BanxHss npuMBoAHAs paAMOCTaHUMS C MapKepoM
BMNPC BnwxHas npuBoaHas pagnoctaHums (1000 m ot Topua BIM)
BMI'  BuHTOMOTOpHas rpynna

BINM  BaneTtHo-nocazo4vHas nonoca

BC Bo3ayLwHoe cyaHo

BCY  BcnomoraTtenbHas cuioBasi yCTaHOBKa

B [MaBHbI BbIKIOYaTEND

MK  'vpononykomnac

'YB  TloHpona yHuBepcanbHas BepTosieTHas

ONCC [onnepoBCKuiA M3MEPUTENb COCTaBNSOLLMX CKOPOCTEW
AMPM  [NanbHasa npyMBoAHas pagnmocTaHums ¢ MapKkepoMm
AMNPC  [JanbHsAa npuBoaHas paanoctaHums (4000 m ot Topua BIM)
3MY  3apaHHbIV NyTEBOW yron

MBC  WUcTMHHasa BO3ayLIHAs CKOPOCTb

MMM UcxopHbli NyHKT MaplpyTa

KMIY KoHTeliHep MenKux rpy3oB YHMBEPCASIbHbIiA

KMM  KOHeYHbI NyHKT MapLipyTa

KYP  KypcoBoii yron pagnmoctaHumm

KYLL  KypcoBoii yron uenm

JIA JleTaTenbHbIii annapaT

JIBY  JIuHeliHoe 60KOBOE YKOHEHWe

JIYP  JluHeliHOe ynpexaeHune pas3BopoTa

MB MuWHHOe BOOpYXeHne

MK MarHWUTHbIM KypcC

MIMP  MarHWTHbIN NeeHr paanocTaHLmm

MCA MexayHapoaHasi CTaHAapTHas aTMocdepa



HAP  Heynpasnsiemasi aBuaLMOHHas pakeTa

HB Hecywmin BUHT

HOM  HaszeMHbI 06CNy>XMBAIOLLMIA NEPCOHAN

HIMY HecbeMHas nogswkHas nyLweyHasi yCTaHOBKa
HBP  HeynpaBnsiemoe pakeTHOe BOOpeXeHune
OMPC OtaenbHas npuBoaHast paamoctaHums (NDB)
Ornc OnTuyeckas npuuenbHas cnctema

OCM  ObopynoBaHWe cUcTeMbI nocaakun. CMcTeMa Nnocaaku no AanbHen U 6avKHEN NPUBOIHLIM
pagnocTtaHumaM (ICAO 2NDB Approach)

oT OnepaTuBHas Touka

OW  O6wwi war BUHTOB

MNBA4 MNpueMHMK BO34YLIHOrO AaBfieHus

MNBO TpoTuBOBO34YLIHAs 060OpOHa

MBP  MMynbT BoIGOpa pexxnMoB

N3Y  MblnesawmutHoe YCTPOUCTBO

MHK  MWnoTaXHO-HaBUraLMOHHBIN KOMMEKC

MHMN  MnaHoBO-HABWUIALIMOHHBIV NpUBop

NOC TpotrBoOGNEaeHUTENbHAS cMcTeMa

Mnrg lNpuemMHUK NOMHOro AaBsieHns

MMM TpoMeXyTOYHBbIN MYHKT MapLupyTa

My  lMpoponbHO-nonepeyvHoe ynpasneHne (pyyka)
MpMHK MpuuenbHO-MMA0TaXXHO-HaBUIaLMOHHbIN KOMMeKC
MNPC  TpusBoaHas pagnocTaHums

MTE  oaBecHOM TOMMBHLIN 6ak

rny MyTeBon yron

MYWU  TynbT ynpasnieHns U MHAMKaumm

MYP  TNynbT ynpasnieHus pexumMamm

POLW  Pobiyar obuero wara

PIMY Pydka npoAonbHO-MONEpeYHOro yrpasneHus
PPY (PPY[)  Pbluaru pasgenbHoOro ynpasneHus (aABuratensmu)
PC PeakTnBHblE CHapsabl

PCHB Pexum camoBpalleHNs HecyLlero BUHTa

Py PacyeTHbIN yron

CAP  Cucrema aBTOMaTU4YECKOrO perynmpoBaHus
Crd  CrpoutenbHas ropusoHTasnb ro3ensxa

CNO  CrpenkoBo-nyLlevyHoe opyxue

CNY  BepToneTHoe neperoBOpHOE YCTPOMCTBO

CPO  BepToneTHbI paanonoKaLUMOHHbI OTBETUUK FOCOMO3HABaHUS
CT CeobogHas TypbuHa

CYO Cucrema ynpaBneHus opy>uem



TK Typbokomnpeccop

TTX  TaKTUKO-TEXHUYECKMe XapakTeFigTnku

YB[, YnpaBneHue BO3AYLUHbIM [ABUXEHUEM

®ry  dakTUYeckuin NyTeBon yron

XC XBOCTOBOW curHan. benoro uBeTa, yCTaHOBNEH Ha Kune
LAM  Uwndpo-aHanorosbiit npeobpasoBaTtenb

LICO  LleHTpanbHbli1 CUrHasbHbIN OrOHb

LWBX  LUTypMaHcKkuii 60pTOBOW XKypHan

SBY  DKpaHHO-BbIX/IONHOE YCTPOWCTBO

OP[1 DneKTPOHHbIN perynaTop ABuraTens

GPS  Global Positioning System — cpegHeopbuTanbHast CyTHMKOBas paAMOHaBUraUuMOHHas CUCTEMaA
HABCTAP, pa3paboTtaHHasi B CLLA

NDB Nondirectional radio-beacon (oTaensHasa npvsoaHas pagmnoctaHums OMNPC)

NAVSTAR - NAVigation Satellites for Timing And Ranging (HaBMrauvoHHbIE CMYTHUKK AN
onpeaeneHns BpPEMEHW M PacCTOsIHUIA) — Ha3BaHMe cucTeMbl GPS B aHIOroBopsLWmMX CTpaHax, oTcoaa
pycckoe HABCTAP

VOR  Very-high-frequency omnidirectional range (BceHanpaBneHHbI KypcoBoi pagvomasik YKB-
AvanasoHa)
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16.
FAGTORS

16.1.

Linear Measure

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigram = .035 ounce

1 decagram = 10 grams = .35 ounce

1 hectogram = 10 decagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds

1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

THE METRIG 5YSTEM AND EQUIVALENTS, GONVERSION

The Metric System and Equivalents

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sq. centimeter = 100 sq. millimeters = .155
sq. inch

1 sq. decimeter = 100 sqg. centimeters = 15.5
sq. inches

1 sq. meter (centare) = 100 sq. decimeters =
10.76 sq. feet

1 sq. dekameter (are) = 100 sq. meters =
1,076.4 sq. feet

1 sq. hectometer (hectare) = 100 sq.
dekameters = 2.47 acres

1 sq. kilometer = 100 sg. hectometers = .386
sq. mile

Cubic Measure

1 cu. centimeter = 1000 cu. millimeters = .06
cu. inch

1 cu. decimeter = 1000 cu. centimeters =
61.02 cu. inches

1 cu. meter = 1000 cu. decimeters = 35.31
cu. feet
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16.2. Approximate Conversion Factors

To change (imperial) To (metric) Multiply by
inches centimeters 2.540
feet meters .305
yards meters .914
miles kilometers 1.609
knots kph 1.852
square inches square centimeters 6.451
square feet square meters .093
square yards square meters .836
square miles square kilometers 2.590
acres square hectometers .405
cubic feet cubic meters .028
cubic yards cubic meters .765
fluid ounces milliliters 29,573
pints liters 473
quarts liters .946
gallons liters 3.785
ounces grams 28.349
pounds kilograms 454
short tons metric tons .907
pound-feet Newton-meters 1.356
pound-inches Newton-meters .11296
ounce-inches Newton-meters .007062
(metric) (imperial)

centimeters inches .394
meters feet 3.280
meters yards 1.094
kilometers miles .621
kph knots 0.54
square centimeters square inches .155
square meters square feet 10.764
square meters square yards 1.196
square kilometers square miles .386
square hectometers acres 2.471
cubic meters cubic feet 35.315
cubic meters cubic yards 1.308
milliliters fluid ounces .034
liters pints 2.113
liters quarts 1.057
liters gallons .264
grams ounces .035
kilograms pounds 2.205
metric tons short tons 1.102
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Konstantin "btd" Kuznetsov Music and sound effects

Designers

Pavel "DGambo" Sidorov Lead designer cockpit, damage model
Andrey Reshetko Pilots and gunners

Stanislav Kolesnikov Cockpit

Valery "Palmal" Miagkiy Options of coloration (livery) of helicopters
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Alexander "AlexanderT" Titarenko
Dmitry "Laivynas" Koshelev

Gene "EvilBivol-1" Bivol
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Oleg Dzen Fedorenko, Dmitry Koshelev
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For professionalism and thoroughness in editing
this manual
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For help in selection of information for this Flight
manual
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1. Beptonet Mu-8MT. TexHunyeckoe onuncaxHue, 1982.
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