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ESCUELA UNIVERSITARIA DE UNIVERSIDAD POLITECNICA DE MADRID

INGENIERIA TECNICA AERONAUTICA

PLANTEAMIENTO

e Disefos mas caracteristicos.

e Descripcion de las partes de las que constan y su
mision fundamental.
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ESTRUCTURA GENERAL

e Estructura o célula (airframe) en un helicoptero
monorrotor convencional compuesta de:
- fuselaje,
- tren de aterrizaje,
- purodecola,y
~ cubiertas del motor y transmision principal.

COWLINGS

FUSELAGE
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Angel A. Rodriguez Sevillano
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ESTRUCTURA GENERAL

1. Farward fuselage 13, Windshield

2. Tailboom 14, Skylight window

3. Side body fairing 15. Forward faoiring

A, Crew door 16. Transmission fairing assembly
5. Litter door 17, Air inlel cowl assemibly

6. Aft skin panel 18, Engine cowl

7. Passenger door 19. Aft fairing

8. Tail rator gearbax fairing 20. Engine oil tonk accesa door
3. Tail rotor driveshoft cover 21, Beggoge compariment

10, Finlet 22, Lower window

11. Horizental stabilizer 23 Ballery compartmenl door
12, Tail fin 24, Qil cooler blower inlet duct
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ESTRUCTURA GENERAL

COWLINGS TAIL BOOM

FUSELAGE

Miguel A. Barcala Montejano
Angel A. Rodriguez Sevillano




ESCUELA UNIVERSITARIA DE UNIVERSIDAD POLITECNICA DE MADRID
INGENIERIA TECNICA AERONAUTICA

ESTRUCTURA GENERAL

Miguel A. Barcala Montejano
Angel A. Rodriguez Sevillano




ESCUELA UNIVERSITARIA DE UNIVERSIDAD POLITECNICA DE MADRID
INGENIERIA TECNICA AERONAUTICA

ESTRUCTURA GENERAL

Miguel A. Barcala Montejano
Angel A. Rodriguez Sevillano




ESCUELA UNIVERSITARIA DE UNIVERSIDAD POLITECNICA DE MADRID

INGENIERIA TECNICA AERONAUTICA

ESTRUCTURA GENERAL

AFT PYLON
ASSEMBLY

AFT FUSELAGE
SECTION ASSEMBLY

CABIN FUSELAGE
SECTION ASSEMBLY

COCKPIT FUSELAGE
SECTION ASSEMBLY

160.219
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ESTRUCTURA GENERAL

WIDTH WITH ESSS AND EXTERNAL
EXTENDED RANGE TANKS INSTALLED
21 FEET

FUSELAGE WIDTH WITH
HOVER IR SUPPRESSORS
| INSTALLED |

9 FEET = 8 INCHES
[ i

FUSELAGE WIDTH
la— 7 FEET - 9 INCHES —»f

-~ 200/L\

8 FEET=
9 INCHES

_f_
2r.f5; [ Q@ )

"W" 9.5 INCHES

TREAD T
8 FEET
10.6 INCHES

MAIN LANDING GEAR
9 FEET - 8.6 INCHES

STABILATOR WIDTH
[#—— 14 FEET - 4 INCHES ——— TAIL ROTOR
DIAMETER
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ESTRUCTURA GENERAL
le——T4FeET - 4 INcHES ——] TAIL ROTOR

DIAMETER
12 FEET- 11 FEET —
— 4 INCHES
2.8 INCHES e—
MAIN ROTOR DIAMETER
- 53 FEET - 8 INCHES . =
3
F - .--"'"'—F-F—
r
9 FEET -
5 INCHES
r
WHEEL BASE 29 FEET |
7 FEET - 1 FOOT - 6 FEET - 4|
7INCHES 7 INCHES 6 INCHES
LENGTH - ROTORS AND PYLON FOLDED 41 FEET - 4 INCHES ——
FUSELAGE LENGTH 50 FEET - 7.5 INCHES
OVERALL LENGTH 64 FEET - 10 INCHES

AAD514B
s

Figure 2-2. Principal Dimensions
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ESTRUCTURA GENER

o A RS
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ESTRUCTURA GENERAL

Casualty
Evacuation
- 6 litters
« 5 crew

Troop

Transport

+ 15-20 troop
seats

« 2 crew

Search and
Rescue

+ 10 rescuees
.« 2 Crew

Miguel A. Barcala Montejano

Angel A. Rodriguez Sevillano
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ESTRUCTURA GENERAL

Intermediate
Gearbox

Tail Rotor Sight Glass  Fire Extinguishing
Fearbax Access Door
Sight Glass
APU Compartment
Access Doors
Retractable
Steps Oil Cooler Compartment

<
Work Platform — Single point
| / P"-‘-SSUTE fuel
Recessed . Work Platforms
Handhold
Access Doors in
Fuel Cell Sliding Fairing

Access Cover

Handhold Sliding Fairing

Gravity Fuel
(Both Sides) Flush Steps

Forward Avionics

Engine Wash Compartment

External Power
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ESTRUCTURA GENERAL

The roomy cabin of the S-92 affords ample space for casualty evacuation
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ESTRUCTURA GENERAL

e 1
46" AR =0 i
O l

Passenger door width 37.5"
Passenger door height 52.0"
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ESTRUCTURA GENERAL
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ESTRUCTURA GENERAL
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ESTRUCTURA GENERAL

MD 600N

Engine Particle Separator Static Mast Rotor Support

Crashworthy A-Frame Truss
with Integral Crew Seats

600 shp Drive System

) Qutstanding Qutward Visibility
NOTAR' Anti-Torque System

Allison C250-C47 808 shp Turbine Engine with FADEC Analog and Digital Flight Instruments

—

Flat Cargo Floor Simple Mechanical Controls

115-Gallon Crash-Resistant Fuel System Reversible Cabin Seating

Eight-Place Seating Capacity
Dauble Opening Cabin Doors
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Fuselaje

e [uselaje:

-~ Seccidn delantera, desde cabina hasta la cuaderna detras
del compartimento de pasajeros.

~ Seccion intermedia, desde la cuaderna hasta pu Lo%

b
5 /’

PASSENGER A3

cola. eCar et

CREW
COMPARTMENT INTERMEDIATE

SECTION

NOSE
SECTION

FORWARD
SECTION

Miguel A. Barcala Montejano
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Fuselaje. Seccion delantera

e Partes: seccion de morro, tripulacion y pasajeros.

e En este caso, las vigas longitudinales en suelo de cabina son
las responsables de rigidez para soporte y apoyo del
sistema de absorcion de vibraciones de transmision
principal y transmision.

PASSENGER
COMPARTMENT

CREW
COMPARTMENT INTERMEDIATE

SECTION

NOSE
SECTION

FORWARD
SECTION

Miguel A. Barcala Montejano

Angel A. Rodriguez Sevillano
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Fuselaje. Seccidon delantera
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Fuselaje. Seccidon delantera

1 - Front frame

2 - Transmission support deck

3 - Mounting plate for MGB
attachment

4 - Rear frame

5 - Engine support attachments

6 - Luggage hold door

7 - Luggage hold

8 - Fuel tank filler port location

9 - Main landing gear

compartment

Fuel tank compartments

Auxiliary landing gear

_ compartment

12 - Bottom structure

—t
== ()
i ]
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Fuselaje. Seccidon delantera

UPPER STRUCTURE

LOWER STRUCTURE

Miguel A. Barcala Montejano
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Fuselaje. Seccion delantera
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Fuselaje. Seccion delantera

BULKHEADS

ROOF AND BEAM
ROOF AND BEAM ASSEMBLY

SUBASSEMBLIES

CONTROL
TUNNEL

AFT FUSELAGE LOWER AFT FUSELAGE
SUBASSEMBLIES BREAKQUT ASSEMBLY

LOWER AFT
LOWER SHELL SHELL
ASSEMBLY ASSEMBLY

CONSOLE
ASSEMBLY

TURNOVER BULKHEAD
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Fuselaje. Seccidn intermedia

e Estructura semimonocasco, habitualmente.
- Plataforma para el motor.
- Alojamientos para equipamiento y equipaje.

Miguel A. Barcala Montejano
Angel A. Rodriguez Sevillano
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Fuselaje

Enging cowling
Pasaenger-cargo door
. Passangar stap
Landing gear
Crew door

. Windshisld wiper

. Mosa compartrneni window
. Uppér hingéd nosa door

. Lowwer hingsd nosa door

. 'Windshisld

. Craw saat

. Roof window

. Transmission cowling

0 e O L R

a412-M-53-2
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Fuselaje
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Fuselaje
/n"_m: oﬁh \\\_III
ml:n:lr .-.hLT“ . " " o |
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ATTIHNG

PRCET PaEL PR
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Fuselaje

Configuration — Cabin Structure
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Fuselaje

C13RsTINODmm U0t

Confiquration / Function — Centre F

mxmmuo

Miguel A. Barcala Montejano

Angel A. Rodriguez Sevillano



C{3SFNNIIHIENT

ESCUELA UNIVERSITARIA DE UNIVERSIDAD POLITECNICA DE MADRID
INGENIERIA TECNICA AERONAUTICA

Fuselaje

Vertical Fin
Stator

Fenestron Structure
End Plate
Horizontal Stakilizer
Tail Boom

=0 EEC SRV

Components — Rear Structure

Miguel A. Barcala Montejano
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Fuselaje

e EC-135.

5 S ——— i,
a2 I
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Fuselaje. Soporte de transmision

. Atencion especial:

. zona del fuselaje que recibe el soporte de la transmision.
- Resistir efectivamente la transmision

- Punto o puntos que recibiran accion del helicoptero en vuelo.

Miguel A. Barcala Montejano
Angel A. Rodriguez Sevillano
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Fuselaje. Soporte de transmision

SEE
MNOTE
SEE DETAIL A

Isalation Mot SUppon

Ay ¥
E "ﬂ '
|

Fillar plate
Pyion support
Demper fitting
Boot
Bushing
Bok
Boh
Friction damper
Nut
1. Thin stesl washer
12, Nt
13, Boit oeTaiL A
14.  Thin steel washer
15.  Bolt (SEE NOTE)
19. Bolt 28. Cotter pin
20. Washer (MS20002C10) 29, Mut MOTE: INSTALL LONGER BOLTS IN FORWARD OUTBOARD AND AFT
o, Washer 3-5) 30. Bolt assembly INBOARD MOUNTING HOLES. INSTALL SHORTER BOLTS IN
22. Ol sump drain line 3. Lift link REMAINING HOLES
23. Ol outiet hose 32. Washer (212-040-125-101) assE
24. lIsclation mount 33. Steel washer
25. Damper 34, Mut
26, Bolt 3s. Cotter pin
27. Thin steel washer 36. Transmission lift link fitting

Figure §3-9. Transmission Removal and Installation (Sheet 2)

Miguel A. Barcala Montejano

Angel A. Rodriguez Sevillano
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Fuselaje. Soporte de transmision

£ 163.00
TRUCTURA TRIMARLA ~

[z
fonesd ——— -
Y oS TRUCTURS SIOUNDARIA

b.\-.‘-;;-

Viga de sustentacidn

primaria

Miguel A. Barcala Montejano
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Fuselaje. Soporte de transmision
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Fuselaje. Soporte de transmision

. EXisten diversos sistemas para minimizar las
vibraciones producidas por el rotor principal.

Miguel A. Barcala Montejano

Angel A. Rodriguez Sevillano
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Cono de cola

- Tipo MONOCASCO (generalmente)

. Soporta:
- el estabilizador horizontal y vertical,

VERTICAL U (2
- el rotor de cola Yy, FIn
. el sistema de transmision al propio rotor. . \ [ Jposmon
FAIRING o[ vent
. Cubierta facilmente desmontable. |

- Proteger de intemperie. PLATE

ALUMINUM
_» COVER

SYNCHRONIZED

HORIZONTAL ELEVATOR

. STABILIZER

POSITION
LIGHT

TAILBOOM LEADING
EDGE
SLAT

Miguel A. Barcala Montejano

Angel A. Rodriguez Sevillano
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Cono de cola

PNBOA RN

. Vartical fin door

Intermediate gearbox Sowar
Aarodynamically actusted alevator

. Tail rotor drivashaft cowver

Baggage compartmant door
Tallbmom
Lowar fin fairing

. Tl ghid

Miguel A. Barcala Montejano
Angel A. Rodriguez Sevillano



ESCUELA UNIVERSITARIA DE UNIVERSIDAD POLITECNICA DE MADRID
INGENIERIA TECNICA AERONAUTICA

Cono de cola
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Cono de cola

e N E N
N wm
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Cono de cola
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LINEAS DE REFERENCIA

e Ejes de referencia (3)
- corresponden a los ejes cartesianos X, Yy Z.

e ODjetivo:
- Situacion precisa cualquier punto del helicoptero.
e Medidas:

- CL (center line) eje longitudinal, eje X.

- FS o0 STA, estaciones del fuselaje, planos
perpendiculares al eje X.

- WL (watter lines), planos paralelos al plano XY.

- BL (butt lines), planos paralelos al “plano de simetria
del vehiculo.

Miguel A. Barcala Montejano

Angel A. Rodriguez Sevillano
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LINEAS DE REFERENCIA
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Figure 1-20. Fuselage Stations, Waterlines, and Buttlines (Sheet 2 of 2)
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Figure 1-20. Fuselage Stations, Waterlines, and Buttlines (Sheet 1 of 2)
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Estabilizador vertical

e Disefnado con flecha positiva.

e Disposicion del RC:
— 1zquierda (babor) 0 derecha (estribor) dependera del disefio (giro del rotor
ppal).
e Curvatura del perfil:
~ necesaria para aumentar/disminuir empuje RC en vuelo de crucero o,
— minimizar deriva.

e Patin de cola. Mision:
- proteccion en aterrizaje defectuoso.

e SH-60:

- plano de giro del RC no es paralelo al plano de simetria del
helicoptero.

Miguel A. Barcala Montejano

Angel A. Rodriguez Sevillano
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Estabilizador vertical

VERTICAL
FiN

AL ROTOR
TGEAR BOX POSITION

FAIRING ; Ll

ALUMINUM
» COVER

2 SYNCHRONIZED
HORIZONTAL

ELEVATOR
STABILIZER
POSITION
LIGHT

TAILBOOM LEADING
EDGE
SLAT
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Estabilizador vertical
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Estabilizador vertical
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Estabilizador Horizontal

e Una o varias superficies aerodinamicas.

e Posibilidades:
- superficies fijas,
- timones o partes moviles,
- planos verticales en las puntas,
- slats, etc.
e Objetivo:
- mantener actitud del fuselaje en vuelo.

e Bell 230:

- *“alas-carenas”, de clara utilidad aerodinamicay,
- otras finalidades (cubierta tren aterrizaje).

Miguel A. Barcala Montejano

Angel A. Rodriguez Sevillano
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Estabilizador Horizontal
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Estabilizador Horizontal
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Estabilizador Horizontal
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Estabilizador Horizontal
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TREN DE ATERRIZAJE

e Tren de patines:

- largueros tubulares unidos al fuselaje mediante
travesanos curvados.

e Llevan apoyos que encajan en una guia del fuselaje.

e Facil montaje, para instalacion rapida de otros tipos.

- Disefio para absorber impactos (por deflexion elastica) y
evitar danos, en caso de aterrizaje violento.

- Suele disponer de anillas para acoplamiento ruedas de
movimiento en tierra.

e Tren de ruedas.
e Flotadores para amerizaje.
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