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The commissioning of the CASALQ1 in 1981 coincided with the appearance of th
first personal computer, the Intel 8088 powered IBM XT desktop computer. More th
three decades have elapsed since then, and technological advances since that t
have completely changed the world of aviation, from purely analog systems, to full
integrated digital flyby-wire flight control systems, EFIS displays, and fu
mission/flight management computers, that drastically alter the pilehachine

interface, increasg overall complexity, whilst reducing pilot workload and operating
costs.

The G101 was initially designed under requirements of the Air Force to provide
advanced yet simple training platform for the instruction of future fighter pilots. In
addition, versions for light attack armed with more powerful engines, 7 hapdints

and headsup display were also designed. -

This project seeks to develop an advancedl@ simulation that takes into account
everything that concerns the operation of the aircraft ia military context, allowing
the pilot to seamlessly enter the virtual world of military aviation, through the use of
cutting-edge simulation software.

For this goal to be achieved, it is required to simulate all associated systems on t
aircraft, and thecomplex, often interdependent relationships between them. The
instruments have their own unique behaviors and characteristics programmed int
the simulation, offering not a mere interpretation of the instrument, but a fully
functional virtual counterpart. For example, gyroscopic precession instruments havessis
the associated errors; the variometer has accurate lag behavior due to internal capsull
aneroid; and the airspeed indicator responds in reahe to changes in anglef-
attack, as the result of the pdts control inputs, to name a few.

The visual models of both the cockpit and exterior were developed using photograp
for both references and textures. Reproduction is faithful to the point that it is difficult®
to distinguish between photos of the real esraft, and the simulation.

The final result is an advanced simulation that creates an immersive experienc
where pilots are aware that in order to master the simulation, they must apply real
world skills and knowledge of the aircraft systems to accompligirtual, yet highly
realistic training missions, with unprecedented detail.

| hope you enjoy this aircraft, and a new level of flight and combat simulation.
Alejandro,

Military Pilot
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1. INTRODUCTION

The CASA-T01 Aviojet is a two seat jgtowered lowwing single engine advanced trainer and

light attack aircraft manufactured by th&anishcompany Construcciones Aeronduticas S.A.
(CASA). It is used by the Spanish Air Force (Bjé&tei Aire), where it is nicknamed Mirlo
(Blackbird), the Chilean Air Force, the Honduran Air Force (both call it Halcon, Falcon) and the
Royal Jordanian Air Force. It is the airplane used by the Patrulla Aguila in its aerobatic displays.

Its designatioras G101 follows the desigation system used for aircradiesigned by CASA, with
the initial of the manufacturer C followed by a thrdggit number. The first digit means the
number of motors, one in this case, and the two following mean the first sergiene designed
by the company.

Development

The G101 "Aviojet" responds to the request of the Spanish Air Force for a training and light
attack aircraft to replace the Hispano Aviacion-209 Saeta, the HB20 Super Saeta and the
Lockheed 133. On the 161 of September of 197%he Spanish Air Force signed a contract with
CASA for the design, construction and development of the new jet trainer.

The plane was defined as a subsonic flight basic and advanced trainer, but should be equipped
with the most moden equipment on board to facilitate the transition to fighter jets, it should
possess good acceleration to get future military pilots accustomed to the peafares of more
advanced aircraftit should also be very maneuverable at high and low level, aathfit should
withstand load factors between +7.5 ar8.75 G. As if all that were not enough, the Aviojet
should be able to land at 100 knots and be able to remain in inverted flight for 20 seconds.

Other characteristics it should fulfill were high visibility in both cockpits, student training hood
system for flight without visibility instruction, and a zero height and speed ejection seat.

Another prerequisite was the absence of external fuel tamkser tanks should be explosion
proof. Definitions concerning the landing gear covered different aspects, it should be designed
to operate at vertical speeds of 3.4 m/s among other requisites like disc brakesskahti
steering nose wheel and low pres&utires.

The controls should include electrical trim and seaatuators. Navigational aids should include
TACAN and VORJ/ILS, and communication systems should include UHF, VHFSIRd IFF
Moreover, the preliminary definition document insisted on two copiseconsidered essential:

the maintainability and accessibility.

A requirement that was decisive in the design of the aircraft was that it should have the ability
to move without additional fuel tanks from the Peninsula to the Canary Islands. Keep in mind
that, when work on this airplane started (the first contract was signed as indicated on the 16th
of September, 1975)the Western Sahara was still in Spanieinds, and the Aviojet was
expected to conduct support missions in that territory, as they wendgomed at the time by

the Hispano Aviacion H220 Super Saeta which were to be replaced by the Aviojet. In the end,
when the plane took off for the first time, Spain had already left the Sahara, so this feature has
never come to be used, but still conditied the whole project hindering it, since for such a large
autonomy for an airplane of its size, performance had to be sacrificed by designing a very small

INTRODUCTION n
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swept angle wing, which reduced the consumptitt on the other hand also decreased
maximum speedwhich was a determining factor for its limited commercial success.

Once specified all preliminary requirements, design works were assigned to Madrid and Seville
Office Bureaus. The assistance of the German company Messers&thittwBlohm (MBB)

was lkewise required for the design of the rear fuselage structure, as well as the assistance of
the American Northrop, which took care of the air intakes and the airfoil, seeking maximum
efficiency for both.

The elected jet engine, the turbofan Garrett TFH-2 high bypass ratio (2.82:1) benefits from

a studied modular construction for easy maintenance, weighs 327 kg and develops a maximum
thrust of 1587 kg at sea level. It has also a low specific consumption, estimated at 0.22 kg/h/kg
of thrust, and excellenperformances under high load factors.

The first wind tunnel test took place at the National Institute for Aerospace Technology (INTA)
"Esteban Terrada", fulfilling low speed tests with a 1/7 scale model. Afterwiieifigh speed

tests were performed irthe supersonic tunnel at the Royal Aircraft Estbhent at Bedford
England, and the process was completed in Lille, France, where the Aviojet was subjected to spin
performance tests using a 1/18 scale magk

After multiple tests of structuratigidity, developed in Getafe, and equipment performance
tests, and after the refinements and corrections due to these works, prototype P1 came out of
the factory hangar at Getafét was registered XB5-01 and painted with an orange and white
scheme. lvas on the 28th of May, 1977.

On the 27th of June, four days before the scheduled date, the P1 took off piloted by Colonel De
La Cruz Jimenez. The flight was simply trying to test the controls behavior and even, for safety
reasons, the landing gear was natted. It showed that the new aircraft was a very
maneuverable machine, to the extent that both 406th Squadron Saeta airplanes who escorted
him had difficulties to follow the €01 during the turns carried out. On the'2%he Aviojet was
officially pregnted at a ceremony attended by King Juan Carlos |. Right after that, preliminary
tests began, totaling 80 flights and 107 hours over which various performances, flight
characteristics, systems, etc. were tested.

INTA preliminary reports were delivered tioe Air Ministry, and further tests with prototypes
P2, P3 and P4, as well as development works and improvements were conducted. To the end of
1978, INTA granted the tygapproval, with number 530/78/1.

March the 17th of 1980 marked the official deliverfythe first four series aircraft to the Spanish
Air Force. The first-CO1 entered service on the 4th of April of 1980 in the 793rd Squadron of
the Spanish Air Force Academy at San Javier (Murcia).

INTRODUCTION
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AvioDe

Variants
C101EB

This is the version ordered by the 8ph Air Force, where it receives the designation
E.25. It is the version that has been manufactured in larger numbers, 88 airplanes built.
The Aviojet (officially nicknamed "Mirlo" and unofficially "Culopollo” in Spain) has
several rogés within the Spants Air Forcethe most famous beindight training in the
Basic Flight School. ThelQ1EB is the release version of the aircraft and therefore the
less sophisticated.

Figurel-1 G101EB
G101BB

This is the export version of theXD1EB trainerlt differs from the previous one in the

Garrett TFE733-MW Sy 3AyS gKAOK KlFa az2YS Y2NB LRy
Garrett TFE732-3J and in the installation of six underwing pylons for loads ut 5

kg, plus a hard point under the fuselage for mtat recognition equipment, electronic
countermeasures, laser designator, double barrel 12.70 mm machine gun or 30 mm
DEFA cannon container. The Chilean Air Force purchased 12 units, 4 from CASA and the
other 8 mounted by ENAER. They are locally knowr3&sFalcon. Four other units were

sold to the Air Force of Honduras.

Figurel-2 G101BB
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Gl01CC

It first flew on the 16th of November of 1983 and is a light attack optimized version, built
under request from the Chilean Air Force. It has the same atailtgrry weapons as the
G101BB but with an increased autonomy, which in this model comfortably exceeds
seven hours. In addition, the turbofan Garrett reaches 4700 pounds of thrust. It is known
as A36 Falcon in Chile, where 23 units (one made in Spain, the rest mounted at ENAER
in Chié under license) were deliveredhe Chilean Air Force studied the possibility of
using it as a launching platform for the Seagle antship missile, for which purpose
the G101 would be fitted with a Ferranti HUD and an inertial guidance system FIN 2000
However this possibility was canceled when the Chilean Navy bought 8 Eurocopter
Cougar helicopters, equipped with AM.39 Exocet-ghtp missiles. Yet the Chilean C
101s have received various modifications of equipment including fire control system and
navigation, HUD and possibility of using the Rafael Shafrir-td-air missile. The -C
101CC was also acquired by Jordan, used as trainer and light attack airplan£016 C
serve in the Air College King Hussein avlafraq Air Base.

Figurel-3 G101CC

G101DD

CASAfinally developedan improved version named-ID1DD with newavionics,
including for example GEC Marconi radar, a trajectory calculating computer, HOTAS
controls, ALRS6 radar warning receiver, a Ferranti HUD, chaff and flares launcher and
compatibility with the AGM65 Maverick missile. That plane flew as a prototype in 1985
and was subsequently presented as a contender for the JPATS contest of the United
States Air Force and Navy, but did not receive any order.

~— -3 <L S
» 3
= I f

Figurel-4 G101DD
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Users
Chilean Air Force35 (12 €101BB and 23-C01CC).
Spanish Air Forc&8 C101EB.

Honduran Air Forcel C101BB. These aircraft scored several kills against drug smuggling
aircraft.

Royal Jordanian Air Forces G101CC.

Patrulla Aguila

Figurel-5 Patmlla Aguilain formation

The G101 is the aircraft used by theatrulla Aguila (Eagle Patrdts name was chosen

in honor to the Air Force Academy emblem. The first exhibition took part more3fan
years ago, and is inheritor to the tradition of the former Patrulla Ascua. It is formed at
part-time by instructors of the Basic Flight School of tiparish Air Force Academy
AAYOSsS dzyft A1S 20G§KSNI I SN airheltoitutinGst cydblhe (G K S &
their activity on the Patrol with their teaching duties, which makes their achievements
even more meritorious. Another factor that increages merit of the members of the
Pdrol is the limited performancef the airplane itself, as to perform certain maneuvers
that can be performed easily with other airplanes, in the case of the Aviojet they must
exploit the possibilities of the airplane migcally to the limit. They have conducted
hundreds of air shows throughout Europe, Middle East and North America (including the
opening ceremony of the 1992 Summer Olympics). Its accuracy and its figures are
becoming legendary, and it may be emphasizedt ti is the only one that makes
landings of the seven planes worination.

INTRODUCTION
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2. AIRCRAFT CHARACTERISTICS

The Gl01EB is a twoseat advanced and basic trainen tandem configuration,
manufactured by Construcciones Aeronauticas, S.A. (C.A.S.A.). The aircraft is of metal
construction,with low wingand positive dihedral,equipped with aretractable tricycle
landing gear and powered by a Garrett TFE-Z-21 single bypass engiridost controls

and instruments are duplicatech the front and rear cockpits, an&olo flight is
undertaken from the front cockpifThecockpit is pressurized and air conditioned, and

the rear onehas provision for blackout curtains for instrumerdining flights Ejection

seats provide safe escape at zero airspaad zero altitude in level flight. The aircraft

has onduselag tankmade offlexible material and three integral wing tankse center

and two outer tanks- the outer tanks are used for ferry flight§light controls are
mechanical with servactuated aileron control. The aileron and horizontal stabilizer
trim controls areelectrically actuatedEachelevatortrailing edgeincorporates a fixed

trim tab, which is adjusted on the ground. The hydraulic syspgovidespower to the

trailing edge flaps, speed brake, wheel brakes and landing gear system. The speed brake
is locatedin the lower center fuselage.

Figure 21 showsthe aircraft general arrangement.

Figure 21 G101 Scheme

AIRCRAFT CHARACTERISTICS
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2.1. AIRCRAFT DIMENSIONS

The overall dimensions of the basic aircraft with normal tire and strut inflation and
center wing and fuselage tanksth normalfuel loading, are:

0 BasicDimensions

T LeNGth.ceeeeee 12.245 mX $40.17 ft)
T WINGSPAN......ciiiiiiiiiieee e e 10.600 mX €8®.77 ft)
T HEIGNt e — 4.250n.X $13.94 ft)
2.2. SPECIFICATIONS

o WingSpecifications

B 1| =0 = 1 5.00°
T { BSSLI Ly 3L . SX DD o e 4.07°
1 Aileron Deflection Limits (Neutral Trim).....cccccoooiiiiiiiiiiniismmns -24.0°/+17.0°
T Flap Deflection.............uiiiiiii e 100TKOFR0.C DOWN
b AT A o Y (- TR UURRPPPRRRRP 0.0
| = T o I AN - USSP 2.45m2
T AIBION AFBA....ci ittt ettt e e e e e e e e e e e e e e e e e s e s bbb eae e seees 17
0 HorizontalStabilizer Specifications

B 1| =T = T 0°
T SWEEP ANQGLE....ooeeeeie e e —————— 10.6°
f ElevatorDeflectio/ [ A YA G 06 b.S.dzd.NJ..f.....¢.NRA.Y.0.% 20.0°
T Elevator Trim LIMIES. ..o e e e e s emae e -6.5°+2.0°
o \erticalStabilizer Specification

T Sweep ANGEE D .. ————— 46.6°
T Rudder DefleCtion LiMit.........ccuuiiieiiiiiie et s e e e e e s e e e e +20.0°

o Airbrake
9 Deflection Angle LImItS...........ooevuieemiiiiieiee e +0.0°£45.0°

2.3. WEIGHTS

f Operating EmptyVS A 3 K { XXDXXX X X X X X X X3X78Kg.D. ¢7440 Ibs)
1 Normal Operating Weigl{standardfuel load versiortXX d4844kg...(10680 Ibs)
1 MaximumWeight(ferry fuel load version§X X XX X X5®66 kg..(11830 IIs)

AIRCRAFT CHARACTERISTICS
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Figure 22 Aircraft dimensions
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3. AIRCRAFT SYSTEMS
3.1. FRONT COCKPIT CONTROLS AND INDICATORS

Figure3-1 Main Instrument Panel

1. Horizontal Situational Indicator (HSI)

2. Attitude Direction Indicator (ADI)

3. AltitudeEncoding Altimeter

4. Vertical Speed Indicator (VSI)

5. Turn and Slip Indicator

6. Clock

7. Hydraulic System Pressure Indicator

8. Radio Magnetic Indicator (RMI)

9. Combined Airspeed/Mach Meter

10. Vertical Accelerometer

11. Low Pressure Turbine (N1) RPM Indicator
12. InterTurbine Temperature Indicator (ITT)
13. High Pressure Turbine (N2) RPM Indicator
14. Oil Pressure Indicator

15. Oil Temperature Indicator

AIRCRAFT SYSTEMS
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16. Fuel Flow/Fuel Used Indicator
17. DC Bus Voltage Indicator

18. Standby Atrtificial Horizon

19. Flight Director Control Panel

20. Trim Position Indicato

21. UHF Radio Control Panel

22. UHF Radio Frequency Repeater
23. Marker Beacon Indicator

24. UHF Control Transfer Button

25. VHF Control Transfer Button

26. Master Warning Reset

27. AntiSkid Status/Power Switch
28. Fire Warning Reset/Test

29. Master Cation Reset

30. Flap Position Indicator

31. Airbrake Position Indicator

32. Navigation Control Transfer Button
33. HSI VOR/TCN Source Selector
34. Backup UHF Antenna Selector
op® I {L a520Gk/ NRr&aat¢
36. TARSYN ADI Fast Erect

37. TARSYN Mode Selecto

38. HSI Brightness Control

39. Air Blower Control

40. Fuel Flow Test

41. Red Panel Light Adjust

42. Red Panel Light Adjust

43. Red Panel Light Adjust

{eyo

I 2y GNP

AVIOJET:
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Forward Lower &hel

COURSE HEADING

“E””J — : 55. HSI Course Selector
56. HSI Heading Selector
57. IFF Panel

58.Pedal Adjust Control

Figure3-2 Faward lower @mnel

Forward Left 8nel

59. Gear Position Indicator

60. Gear Lock Override

61. Gear Handle

62. Pitot Heat

63. Stall Warning System Test

64. Stall Warning System Power

65. AntiRain System [NONSTALLED)]
66. Left Taxi/Landing Light

67. Right Taxi/Landing Light

68. Parking Brake Handle

69. Canopy Locking Handle

Figure3-3 Faward left panel
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Forward Rightdhel

44. Left Battery Contactor

45. Master Battery Contactor

46. Right Battergontactor

47. DC Bus Tie

48. Engine Generator Contactor

49. Engine Generator Test Function

50. Essential DC Bus Transfer

51. AC Primary/Secondary Selector

52. Caution/Warning Panel Brightness Selector
53. Caution/Warning Panel Test

54. Caution/WarnindPanel

Figure3-4 Faward right panel

Left Side &nel

Figure3-5 Left side pnel

. Fuel Panel

. Engine Control Switches/Ate and GPU
. Flap Lever

. Throttle Lever and Gear Warn Mute

. Emergency Gear Extension

. Emergency Flight Conti®anel

N o o~ w NP

. Circuit Breaker Panel
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RightSide Rnel

Figure3-6 Right side pnel

8. Oxygen System Pressure

9. Cabin Altitude

10.
11.
12.
13.
14.
15.
16.
17.

Intentionally Left Blank
lllumination Panel

VOR Radio Panel
TACAN Radio Panel
Oxygen Valve

Audio Panel

VHF Comm Radio Panel

Pressurization/Environmental Control Panel
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3.2. REARCOCKPIT CONTROLS AND INDICATORS

Figure 37 Rear nain panel

Figure 37.2 Reardft panel

Note: See each system description in tmanual for differences with front cockpit.

AIRCRAFT SYSTEMS




AvioDev PVIOVET

S I M U L A T I ON S

3.3. POWER PLANT
The power plant ansists of a Garrett TFE 7#242J turbofan engine mounted in the aft
fuselage with air inlet ducts located on each side of the fuselagd converging at the
engine air inletEquipped with two mechanically independent spools, the low pressure
(LP) spool consists of a fan and a four stage axial compressor driven by a three stage
axial turbine, while the high pressure (HP) spool consists of a centrifugal compressor
driven by an axial tloine, both of which are single stagéhe exhaust and fan gases are
discharged through independent conceictrducts.It has a bypass ratio of 2.7%he
accessory gearbakrives the starer generator and hydraulic pumpy means of thedP
spool. It provides a static thrust of 3700 lbs at sea levathout taking into account
bleed air or accessory drive losses.

Figure3-8 Power plant
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Figure3-9 Garret TFE 732-2J
1FAN
2 PLANETARY REDUCTION GEARS
3 FOURSTAGE LOW PRESSURE AXIAL COMPRESSOR
4 FUEL MANIFOLD
5 LOW PRESSURE TURBINE
6 IGNITER
7 COMBUSTION CHAMBER
8 SINGLE STAGE HIGH PRESSURE AXIAL TURBINE
9 SINGLE STAGE HIGH PRESSURE RADIAL COMPRESSOR
10 ACCESSORY GEARBOX
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EnginegFuel System
The engine fuedystem consists of a fuel pump assembly, a meleatromechanical fuel
control unit (FCU), a fuel flow divider assembly, fuel nozzles and an electronic computer.

Anti-Surge Device

There is an antsurge valve that permits part of the LP compressor ablézd to the

fan duct This is to avoid compressor stall or surge during certain conditions, like abrupt
application of power that can affect the equilibrium of air through the LP spool and the
pressure aft of the spool which can create instability of éireflow.

EngineAnti-lce System

The engine igquippedwith an anttice systemwhich provides an air flow from the HP
compressorinto the fan nose conelt also heats Pt2 and Tt2 sensors with electrical
resistors.

EngineOil System

The engine oil systers fully automatic and requires no manual control. A system that
detects metal particles in the oil illuminates a red PART METAL (CHIP DETECT) warning
panel light.

EngineStarting System
The engine startegenerator can be energized by the aircraft battsror an appropriate
GPU regulated to 28V DC.

EngineControl Panel

\ CONTROL DE MOTOR e (. )
ANTIHIELO COMPUTADOR
7 ON OFF«— ) | 2

ARRANQUE Y MOTOR es——
VENTILACION NQUE

6
5 4 3
Figure 310 Engine Control Panel
1 COMPUTER SWITCH 5 ABORT START SWITCH
2 ANTICE SWITCH 6 START SWITCH
3 IGNITION LIGHT 7GPU SWITCH

4 IGNITION SWITCH
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Each cockpit isquipped with an Engine ControaRel which omprises the following
switches:

GComputer switch

In auto mode, the computeindicator switch light remainsut. When cepressing the
switch to manual mode, MAN illuminates in ambdn caseof computer failure an
amberCOMPUT GOMPUTBRaution panelight illuminates

Anti-ice switch

Depress the switch to energize the aiting systemlt will indicate ON in white letters
over blacklce can formwhen the OAT is at or below XDand there is visible moisture
or the difference between the OAT and the dew point is eqoair less than 22.

Ignition switch

The threeposition toggle switch is marked ARRANQEEAR)TandIGNIC. CONCONT
IGN. To start the engine, hold the switdlo START for approximately 2 seconds to
energize the igniters and startgrenerator. In CRT IGN position, only the igniters are
energized.Use continuous ignition for takeoff, landing and during icing conditions,
heavy turbulence or when flying in thundstorms.

Abort start switch

Ths two-position switch is sprirgpaded to the neutral positiont Ide-energizes the
starterASYSNI 62N 6KSy KStR G2 GKS ' . hwe¢ LI2aA{
before the automatic disconnect denergizes the starteat 50% NZ2. It is also used to
de-energize the startegenerator and ignition when starting with the computer
inoperative.

Sart switch

This is a thregosition toggle switch marked NORMAL and VENTILACION (CRANK). In
NORMALthe automatic start sequence is armed; engine rotation initiates when the
ignition switch is held to START. In CRAINKengine is motored without initiating the

start sequence This is normally used to clear the residual fuel in the combustion
chamber bllowing a start failure.
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GPUswitch

It is used to connect the GPU current to the airplane electrical netwibr.upper part
of the indicator switchwill illuminatewith GPU in greewhen a GPU is connected to the
aircraft and has power availabBepress the switchotenergize the aircraft circuitsON
will displayin green in the lower part of the switch. To-deergize the aircraft circuits
depress the switch ONwill extinguish.

oPU. GPu
ON

GPU CONNECTED TO THE AIRPLANE AIRPLANE CIRCUITS ENERGIZED
“ON "OFF
— . — - . —

ENGINE ANTCE ENERGIZED ENGINE COMPUTER DISCONNECTED

Figure 311 GPU/Antice

EngineControls ad Indicators
PowerLevers

The power leves are located on the left console of each cockpit. They are
interconnected with the engine by a flexible transmission. Each power lever grip
incorporates a speed brake switch, a manual fuel enrichment button and a PTT
microphone switch. The lever must be
movedup to bring it from IDLE to STOI
to pass through the quadrant gate, this
protects against inadvertent fuel shutoff
when retarding the power lever. it
gear retracted and power lever betweer
IDLE and approximately 38%rward, a
micro-switch in series withan altitude
pressure switch activates an audible
warning. This aural warning of retractec
gear at low power is cancelled by
silence button at the base of the powelgS
lever quadrant. The front cockpit power
lever incorporates a friction lock.

Figure3-12 Power kevers

1 SPEED BRAKE SWITCH 3 FRICTION LOCK (FRONT ONLY)
2 PTT MICROPHONE SWITCH 4 LANDING GEAR WARNING SILENCE BL
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Tachometers
Low pressure compressddl, and high pressure compressdd2 rotor speedsare

provided by tachometer indicatoien the instrument panelsn percent of rated rpm.

Figure 313 Tachometers

Engine Temperature Indicators
Located on each instrument panehgy showinter Turbine Temperature (ITT) in °C.

Figure 314 Temperaturandicator

Fuel Flow Indicators
Theyshow fuel flow in pounds per hour, as well as total fuel ysedeach instrument

panel There is a reset button in the lower right corner, and a test button in the right
sideof the instrument When depressedhe indicator will show a fuel flow of2D0 Ibs/h
and the totalizer will show 10 Ibs increments every 30 sec.

| 3 FUEL

e FLOW
PPH x 100

000¢°

FUEL USED Lbs

Figure 315 Fuelflow indicator
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Oil Temperature Indicators

There is an indicator on each instrument panehe probe, which is located in the
lubrication line of the fan reductiogearbox, sends a signal to the 28V DC indicator,
displaying the oil temperature in °C.

Figure 316 Oil temperature indicator

Oil Pressure Indicators

Theoil pressure indicatoreads oil pressureransmitted by a pressure sensor located in
the same lubrication line as the oil temperature indicatorisii5V AC sensor receives
its voltage from an inverter incorporated in the 28V DC front instrument panel indicator
and the indication is in psihe signalis transmittedthrough an amplifier to the rear
position indicator.

Figure 317 Oil pressure indicator

Oil Pressure Warning Lights
When oil pressure drops below 25 psi, a 28V DC pressure switch caus&RESJACTE.
(OIL PRE$I®yNt toilluminate in the warningcaution panel of each cockpit.

Figure 318 Oil pressure warning light
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Chip Detector Warning Lights

A red PART METAL (CHIP DETECT) warningvilightuminate in each cockpit
warning/caution panel ifmetal particlesaccumulatein the engine oil This may be
indicative of imminent engine failureOnly available in some airplanedNot
implemented in DCS-T1.

~4 ) P Ny
HIP DETE
't ~ .

Figure 319 Chip detector warning light

Engine Ignition System
The ignition system comprises an ignitionit and ©nnecting leads to two igniterst |
requires 10 to 30V DC to energize them.

Ignition Switches

There is an ignition switch on each Engine ContesleR It is a threeposition toggle
switch labeled ARRANQUE (START) and IGNIC. CONT (CQ@hiftiiabi)s ignition).
During engine starthe switch is held to START for approximately 2 seconds to energize
the igniters and startegenerator. In CONT IGN position, only the igniters are energized.
The ignition light will illuminate while the ignitias on.

Ignition Lights
There is a yellow pregs-test ignition light located djacent to each ignition switcht |
illuminates to indicate when the igniters are energized, regardless of mode.

Figure 320 Ignition light on
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3.4. AIRCRAFT FUEL SYSTEM

3
4
7 2
g
£
Hgure 321 Aircraft fuel system
1 FUSELAGE TANK 3 LEFT OUTER WING TANK
2 CENTER WING TANK 4 RIGHT OUTER WING TANK

The aircraft fuel system, as shown in above picture, comprises four fuel tanks; one in the
fuselage, one in theenter wing and one in each outer wing. The fuselage tank is
fabricated in a flexible materialA boost pump(submerged pump)s housed in the
engine feed cellwhich, closed off by a counterweighted valve, permits inverted flight
for about 30 second®llthe tanks are filled with antexplosive polytethanefoam. The

three integral wing tanks feed their fuel dirégto the fuselage tank from where the

fuel is supplied to the engine.

Refueling can be accomplished by pressure or by gravity.

AIRCRAFT SYSTEMS




AvioDev AVIGIET:

S I M U L A T I ON S

TransferSysten

Fuelis transfered from the wing tanks to the fuselage tariyy four identical transfer
pumps,two in the center tank anane in each outer tank. They are energized by the
28V DC secondary bus. Check valves prevent fuel transfer from one wing tank to
another. The correct sequence of transfer is to first consume the outer wingstank
contents if theycontainfuel, and then the center tank contents

TransfelPumpSwitches

There are four transfepumps, each of them has a thrg@sition toggle switchocated

on the fuel panels mounted on the left console of each cocKphiky ardabeled AUTO
and MAN.In AUTQthe pump is energized until all the fuel in the tank is transferred. In
MAN, the pump is energized until the switch is set to OFF. MAN is restiictabnormal
operationin order toavoidthe pumpto run dry which would reduce iteperational life

Transfer Pressure Indicators

Fuel transfer pressure is detectég a pressure switcim the common fuel transfer line

and shown in a transfer pressure indicator located on each fuel panel. The indicator
displays a horizontal green bar under normal pressure, and a horizontal reshesr

low pressure isensedWhen the pressure switch detes low fuel pressure, an amber
PRES. COMB. (FUEL PRESS) light illuminates in each cockpit warning/caution panel.

PRES. TRASY.

|

Figure 322 Fuel press warning lightransfer pressure indicator

Boost System

BoostPump Switches

There is a guarded boost punipdicator switch in each fuel panel. When the boost
pump is energizedhe switch is extinguished. To @mergize the pumpdepress the
switch sathat OFF is illuminated
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FuelShutoff Valve Switches

Each fuel panel has a guarded fuel shutoff vahgdcator switch It controls the fuel
shutoff valve located between the fuselage tank and the engihdisplaysOFFwhen

the valve is closed\n amber LLAV. COMB. (FUEL VALVE) light illuminates in each cockpit
warning/caution panel whenever the shutofélve is not fully open.

Boost pump desnergized

Fuel shutoff valve denergized

Boost pump energized

Fuel shutoff valve energized

Figure 323 Boostpump/fuel shutoff valve switch

Figure 324 Fuel valve warning light

Fuel Quantity Indicatinystem
Fuel quantity is measured in the fuselage tank and in the center wing tank. There is no

indication of outer wing tank contents.

Fuel Quantity Indicators

Fuel quantity indicators are located on each fuel panelyTihgicate from 0 to 320l

in 100 Ibincrements. Each fuel panel incorporates a fuel quantity selector switch to
displayeither the fuselage tank contents or the fuselage tank plus center wing tank

contents.

When depressing thest button located below the front cockpit indicatdheindicator
showsthe sum of center and fuselage tank contents. The outer wing tank contents can
be estimated by reference to the fuel totalizer incorporated in the fuel flow indicator.
When the outer and center wing tanks are emytye fuel available indators display a

red horizontal bar.
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Fuel Quantity Selector Switches

There is a fuel quantity selector indicator switch on each fuel pdinttlere is transfer
pressure ¢orrespondingndicator shows green) and the fuel quantity selector switch is
off, the fuel quantity indicator will show fuselage tank plus center wing tank contents.
In this situation, pess the switch to show fuselagank contents only, the switch
illuminates FUS in amber. If there is no transfer pressure, the indication will be always
fuselage contents only and the switch will be always illuminated. In this case, press the
test button to show fuselage plus center wing tanks contents

Fuselage indication only

Fuselage and center wing indication

Figure 325 Fuel quantity select@witch

FuelAvailablendicators

Both fuel panels incorporatefael available indicator forach wing tank. The low level
switch of each wing tank is connected to the corresponding indicator. When fuel is
available the indicator displays a horizontal green bar. When fuel reaches low theel
indicator displaga red horizontal bar. A white bar is displayed when the indicedoes
de-energized.

- C

The circuit is deenergized There is fuel in the tank  There is no fuel in the tank
There is transfer pressure There is no transfer pressure
Figure 326 Fuel available and transfer pressure indicators

Fuel Low Level Warning Lights

When thefuel level in thefuselagetank drops belowapproximately 370b, the fuel quantity
transmitter in the tank senda sigral to illuminate a red MIN. COMB. (LOW FUEL)iligsach
cockpit warning/caution panel

MIN COMB

Figure 327 Fuel low level warning light
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FUEL QUANTITY TRANSMITTER
TRANSFERALVE

FUEL LEVEL SENSOR

FEED CELL

BOOST PUMP

SHUTOFF VALVE

PRESSURE SWITCH

LOW LEVEL SWITCHES (5)
TRANSFER PUMPS (4)

DRAIN VALVES (3)

FUEL QUANTITY TRANSMITTERS (2]
PRESSURE SWITCH

SOLENOID VALVE

PRESSURE REFUELING PORT . o

PRESSURE RERNGLVALVE
PRESSURE SWITCH

TRANSFER PUMP SWITCHES (4)
FUEL AVAILABLE INDICATORS (3)
TRANSFER PRESSURE INDICATOR
FUEL QUANTITY INDICATOR

TEST BUTTON (FRONT ONLY)
FUEL QUANTITNDICATOR

FUEL SHUTOFF VALVE SWITCH
BOOST PUMP SWITCH

FUEL QUANTITY SELECTOR SWITCH

COMBUSTIBLE e
llﬁ" counuu

PR!S JRASY|

P DEP

MASTER CAUTION

N i
|
FUS [
| ‘_
I

WARNINGCAUTION E

| PANEL MODULES
|
]

e
5
6

OUTER WING

TANKEAN

ONLY BE

LH OUTER WING

REFUELED BY
GRAVITY

RNETs] (BT

-
PRESSURIZED FUEL

REFUEL CONTROL AUXILIARY FL

TRANSFER FUEL
FUEL AT ENGINE FEED PRESSUF

STATIC FUEL
CHECKALVE

CHECK VALVE IN WING TANK BULKHEAD

G 7‘ I HL

t 1 - RH OUTER WIN
CENTER WING

*

=i

GRAVITY REFUELING
ELECTRICAL LINE
CIRCUIT BREAKER

Figure 328 Fuel system
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3.5. ELECTRICAL SYSTEM
The aircraft electrical power is supplied by DC and AC systenpavizx€ is supplied by
an enginedriven garter-generator and two 24V 23ANi-Cd batteries.There is a
external receptacldgo provide DC power from a ground power unit (GPU) when the
engine is not in operation. AC power igplied by two identical single phase 700VA
static inverterswith 115V ad 26V output, thenormal inverterand thestandby inverter.

StarterGenerator

The starter function of the startegenerator is to initiate engine rotation for start or
crank. It is powered by the aircraft batteries or a GFPhe starter is energized bje
start switch on the Engine ContrBlanel. The generator is engtdeven through the
accessory gearbox and suppllestween 28Vand 30V DC.

Generator Switch

This threeposition switch is located on the front right subpanel. It is marked ON, OFF
and RESET, and it is sprilogded between OFF and RES®hen placed to ONhe
generatorconnectsto the secondary bus. In ORRe generator is disconnected. Before
connecting the generator or before attempting a reconnectitre switch should be
momentarly placed through RESET to reset the generator field relay.

Generator Test Switch

This threeposition switch is located adjacent to the generator switch on the front right
subpanellt ismarked GF, OFF and OV and is spliragied to the OFF position. Whe
the switch is placed to GF (ground fault) or OV (overvoltdigerespective malfunction

is simulated. Satisfactory test is indicated when the generdieronnectsand the red

X. GEN. C.CGENERATQ®Hght illuminates in thewarningcaution panel. This light
illuminates in each cockpit whenever the generator is disconnected.

Batteries

The batteries are connected in parallel to the distribution systerd areoperated by
the battery switches. Each battery has an overtemperatseasor which activates a
temperature warning incorporated in the corresponding battery isolatwewhing
switch.
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Battery Switch
The battery switch is located on the front right subpanel. When placed to ON, the

batteries connect in parallel to the@rimary bus. The batteries are automatically
disconnected from the distribution system when a GPU is connected and reconnected
when the GPU is disconnected.

Battery Isolation/Warning Switches

There is an isolation/warning switch for each battery locatedte front and rear
cockpit right subpanels. If a battery temperature reaches 57 ¥2TEMilluminatesin
the lower part of the switch.nl this situationthe batterycan beisolated by depressing
the switchto groundit. Isdation is indicated when Fis displayed in the top part of
the switch. When a GPU is connected to the air¢th# switches indicate OFF.

Battery deenergized

Battery disconnected

Battery reached 57°C

Figure 329 Battery isolation/warning switch

Battery Warning Lights
A red 70° BAT light illuminates in the warning/caution panel of each cockpit if either

battery temperature reaches 70°C.

Figure 330 Battery warning light

AIRCRAFT SYSTEMS




AViO D (A AVIGIE:

S 1 M UL AT I ON S S
=" B o~ T
v . &

BATTERIE!
2
INVERTER
1 NorRmA L™ 4_.'lfmi| STANDBY
51:]

115V AC BUS

28V D(ESSENTIAL B ﬂ
28V DC SECONDARY)BU * T MEE

5 =
ﬁ i_w 26V AC BUS

Figure 331 Electrical system

. STARTER ok
GENERATOH

1 GPU SWITCH

2 BUS TIE SWITCH

3 BATTERY SWITCH BRDTERY ISOLATION/WARNING SWITCHES
4 INVERTER SWITCH

5 ESSENTIAL BUS TRANSFER SWITCH

6 GENERATOR SWITCH AND GENERATOR TEST SWITCH

DCDistribution System

There are three DC buses: primary bus, secondary bus and essential bus. The batteries
are connected to the primary bus and the generatorthe secondary bus. A bus tie
switch (UNION BARRASpnnects the primary and secondary buses teat the
generator can power the whole DC distribution system. An essential bus transfer switch
(TRANSF. CIRC. ESENCIAEHESIs the essential bus to be erggzed by either the
primary or secondary bus. This assures that in the event of a failure of either the
generator or batteriesthe essential services can be maintained. The essential bus is
normally connected to the primary bus. A GPU can be connecteehérgize the
secondary busThisis controlled by the GPU switch on the engine control panel. If the
bus tie relay is closedhe GPU will energize the starter and entire DC distribution
system.When the GPU is connected, batteries and generator discarangomatically.
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Bus Tie Switch

This is a tweposition switch located on the front right subpanel. It is marked ON and
OFF. When placed to Qtkie bus tie relayloses conneatgthe primary and secondary
bus.

Essential Bus Transfer Switches

Thisindicator switchis located on each right subpanel. The switches are connected in
series Whenthe essential bar is connected to the secondary bus, the switch illuminates
and displays ON. To connect the essential bus to the primarydepgess the switclso

that the ON indicator light extinguishes

DCVoltmeters

The DC voltmeters, located on each instrument panel, are energized by the 28V DC
primary bus.They indicate generator voltage when the primary or secondary buses are
connected, and battery voltage when the buses are separated. Individual battery voltage
can bechecked by alternately switching off each battery by depressing the battery
indicator swiches with the bus tie switch in OFF.

Figure 332 DCVoltmeter

ACDistribution System
There are two AC buses115V AC bus and a 26V AC bus.

Inverters

The AC electrical system is supplied by two identical single phase 700VA static inverters.
Eachinverter supplies 115V AC and 26V AC. One inverter is used for continuous normal
AC power supply (NORMAL) while the other is used as a standby (RESERVA). The normal
inverter is energized by the primary DC bus and the standby inverter by the secondary
DC bus. If a failure of the normal inverter occurs, it is automatically disconnected and

the standby inverter is connected. If the standby inverter féile normal inverter must

be connected manually.
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Inverter Switch

AVIOJE;T;

The threeposition inverter switch, labett NORMAL, OFF and RESERVA (STANDBY), is
located on the front right subpandlVhen the switch is placed to NORMAL or STANDBY
the selected inverter connect$n the OFF position, both inverters are disconnected

Inverter Caution Lights

If there is afailure of either the normal or standby invertea corresponding amber
CONV. NORNQERMINV) or CONV. RVASTBY INVlight will illuminate in the

warning/caution panel of each cockpit.

Figure3-33 Inverter caution lights
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(t \ OFF
RESERWA
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ON 3 4
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7

Figure3-34 Electrical system control panel

1 BUS TIE SWITCH

5 GENERATOR TEST SWITCH

2 ESSENTIAL BUS TRANSFER SWITCH 6 BATTERY SWITCH

3 INVERTER SWITCH
4 GENERATOR SWITCH

7BATTERY ISOLATION/WARNING SWIT
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Circuit Breaker Panels

Most electricd circuits are protected by peput thermal circuit breakers. The main
panel is located on the front left consoland asecondary panel is located on the rear
left console for circuits thaaffectrear cockpitonly.

ACONDIC
A PRESUR
L e T T e RGeS e———— |

5

c-f ANT H LO  ARRANQUE CALEF. PITOT FAROIZQ CONVERT. IND. R FLAPS PRES. HIOR
PlAP

AVISO
AVISO PERDDA NORMAL TREN ENS. ALERON Y OXIGENO  FALLOS

= SEC?BVCC E— Eseosessavaa——" 0 e ————

2T BOMB COMB AFORADORES ILUM NSTR @ ‘ Q @ ‘ @

i LUZFORM g 5 TACAN  LUZ CONSOLAS
CENTRAL LUZ CAB Y ANTICOLIS & s o) gl o

v SEC 28V CC. we—m ESENC 28V CC. me— —— 26V C.A —

Pt 50 0000

ALUMBRADO  BOMB DETECTOR VHF INTERFONO HORIZARTF D VUELO  TACAN
SUMERG INCENDIOS INDVIRAJES

Figure 335 Front cockpitircuit breaker panel

Figure 336 Rear cockpit circuit breaker panel
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3.6. HYDRAULIC SYSTEM
The hydraulic system powers the aileron seaguators, flaps, speed brake, landing
gear and wheel brakes. The 3000 psi systeassure is supplied by an engidaven
pump through the accessory gearbox. The hydraulic fluid tank, with a capacity of 2.5
liters, is located in the aft fuselage. In the event of system failure, two nitrogen charged
accumulators provide a secondary soairof power to the wheel brakes and aileron
servoactuators.

Figure 337 Hydraulic installation

Hydraulic Pressure Indicators
An indicator is located on each instrument parels energized by the 28V DC primary
bus. The rear indicator acts asepeaterof the front indicator.
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Hydraulic Pressure Warning Lights

AvioDev AVIOYET

A red PRES. HDRAYD PREPBKght illuminates in the warning/caution panel if the
pressure drops below 2000 psi. The light extinguishes at 2500 psi when increasing. The
system incorporates a 10 second delay the indication corresponds to a permanent

pressure drop.

Figure 338 Hydraulic pressure indicator Figure 339 Hydraulic pressure warning light

Figure 340 Hydraulic system
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