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Model Falcon 50 (T-40C3A)
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ANALYSIS
OF

MATNTENANCE MANUAL

GENERAL

The aircraft auxiliary power unit (APU) is a Solar type T62T-40C3A
gas generator.

The APU is installed in the aircraft rear compartment within a stain-
less steel fireproof container which is located between frames 39 and

41.

The APU forms part of the operational aircraft equipment to be used by

the crew as required. It is intended to provide the aircraft with:

- conditioned air when on the ground.
- + 2B.5V DC power for the aircraft electrical systems, delivered by a

300A generator when on the ground.

A. For the Air-Conditioning
The APU provides a supply of conditioned air through the APU bleed

valve, which delivers a hot air flow of 64 1b /min from the compressor.

B. For Electrical Power

(1) Aircraft on the Ground

The APU supplies the aircraft power system with DC power

provided by its 9 KWA starter-generator, which delivers up to

300A at a voltage of 2B8.5V DC in continuous operation.

This installation, in addition, offers the following advantages:

- partial recharging of the batteries

— an additional assistance during the starting sequence of the
first engine, which serves to prolong battery life and

reduce starting time

{(2) APU Operation
In order to operate, the APU needs an air supply derived from

the aircraft exterior, a pressurized fuel supply and electrical

power for starting. The APU lubrication system is independent.

The speed of the APU is regulated by a hydro-mechanical

4 governor to 61,565 rpm and an electronic controller monitoring
unit (computer) controls the starting sequences and the safety

-

features.
Starting of the APU may be carried out independently when the

aircraft is on the ground. The operation of the APU and the
generator that it drives is independent of the aircraft engine

or any ground installation.

panel, located on the RH console of the flight

The APU control :
des means of starting the APU and monitoring

compartment, provi

its gperation.






Page 3 of 20

- PATS, 'NC. Model Falcon 50(1

Report No. 273

ANALYSIS
OF

2. DESCRIPTION (cont.)

A. Characteristics of the Solar APU type T62T-40C3A (cont.) .

(4) Aircraft Accessories

- APU shutoff solenoid valve '
generator with its control unit o
fire detector
extinguisher
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one grill protect:.ng the APU a.1r intalm

B. Air Intake
Located on the lower RH side of t
41. A door blanks off the intake
operation.

Exhaust Pipe OQutlet
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2. DESCRIPTION (cont.)

F. Fireproof Container Area Fire Zone
The fire zone area is bounded by the stainless steel container
and the exhaust pipe outlet and shroud.

G. Fire Detection and Extinguishing System
Fire detection is performed by a flame detector,within the container.
Extinguishing is performed by an extinguisher providing one sole
discharge which is controlled from the cockpit.
The extinguisher is located outside the container within the rear
compar tment.

H. Access to Aircraft-Mounted APU
Access to the APU, when in its container, is obtained by removiny
the two main covers.
- one cover over the aft side
- one access cover over the fwd side

Two small access doors in the cover of the fwd and aft section
provides access to the level and filler cap of the oil tank and the

hourmeter.
L. APU Control and Indicating

(1) APU Control Panel
The panel, located on the RH console, groups APU controls and

instruments.

(a) MASTER (ON-OFF) Pushbutton
Illuminated green when set to "ON"
When set to "ON", the switch:
- opens the air intake door
- opens the fuel shutoff solenocid valve
- energizes the APU controller (computer)
When set to "OFF", it shuts down the APU (only to be
used when normal shutdown procedure has been ineffective).

(b) "STOP" Pushbutton
Is used to shutdown the APU in normal conditions, by
simulating an overspeed condition within the controller.
(c) “BLEED" (ON-OFF) Pushbutton i
Illuminated green when set to "ON".
Controls the bleed valve.

- (d) "GEN" (ON-OFF) Pushbutton.
Illuminated green when set to "ON" and the generator is
operating either as a starter or as a generator.
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L. APU Control and Indicating (cont.)

{1) APU Control Panel (cont.)

(d) "GEN (ON-OFF) Pushbutton (cont.)
The switch ties the generator to the electrical system.
The controller only allows the generator to deliver
current when its RPM speed exceeds 95%.
The "GEN" pushbutton switch must mandatorily be set to
"ON" to allow starting sequence.

(e) "START" Pushbutton
Initiates the APU starting sequence.

"0IL" indicator light
Illuminated amber to indicate loss of oil pressure.

(f) GEN Load Meter
Indicates generator current output
- Graduated from 0 to 1.2

@ — Red line at 1.0

{(g) RPM Indicator
- Graduated from 1 to 120%.
- Red Radial at 90%
- Green Arc 96% to 104%
- Red Radial at 104%
- Red Triangle at 110% (automatic shutdown)

EGT Meter

- Graduated from 0 to 1500°F

- Green arc 450°F to 1200°F

- Red Radial at 1200°F

- Red Traingle at 1260°F (automatic shutdown)

(2) Master Warning Panel
An "APU BLEED" indicator light is added to the Master warning
panel on the instrument panel.
It indicates that the APU bleed valve has not closed when the
speed of one of the engines has exceeded 54%.

(3) Fire Switch Panel
when an aircraft has been fitted with the APU option, the fire
panel also carries a "FIRE APU" indicator light and an
extinguisher control switch.
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A.

Starting Preparation

Starting the APU requires the fo;lpging'prouisiohﬁﬁ'

(1) Energizing of the primary “A" and "B" Bus
(2) Connection of Main LH and RH DC Bu

(3) Settlng of the "MASTER"
uhlch ghould llght up (gre
sh

eration

of

the

igniter
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D.

3. OPERATION (cont.)

Starting the APU (cont.)

RPM = 60%
The APU controller:
- cuts off power supplying generator as a starter, by open

start relay.

ing the

RPM = 95%
The APU controller:
- cuts off the power energizing the ignition unit

- connects power to the hourmeter
- enables opening of the bleed valve. 4
- enables operation of the generator in the generator function

The APU speed will stabilize at approximately 100% RPM.

Safety Features

The following safety features are provided :

Overspeed 110% RPM or loss of monopole sensor pick-up signal.
EGT temperature exceeding 1260°F or open circuit in thermocouple

circuit.
0il pressure drop lasting more than 10 seconds when RPM exceeds

95%.
_ Excessive electrical power consumption of one of the APU components.
Should one of these faults occur, a fault detector device in the
controller will trip the four "FAULT" switches, which will immedi-
ately shut down the APU by:
- closing the fuel shutoff valve
- closing the bleed valve and,
during the starting sequence:

- cutting off the ignition
- cutting off the power supplied to the start relay.

The "FAULT" switches are latched open. Restarting the APU can
only be undertaken following resetting by cutting off power to the
controller requiring depressing the "MASTER" pushbutton to "OFF".

Air Bleed Control
(1) Operation o
An internal switch in the APU controller allows air to be bled

off when RPM exceeds 95%.

when the "BLEED" pushbutton is depressed "ON" (illuminated
green), the load control valve is opened by power supplied
through a non-energized set of contacts of the relay.
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3. OPERATION (cont.)
D. Air Bleed Control (cont.)

(1) Operation (cont.) .
Simultaneously, 28V DC power is fed to one of the terminals of

the coil of relay and to the time-delay relay, which trips.

When the speed of any of the three engines exceeds 54%, one
of the throttle microswitches provides ground connection for
relay, which has the effect of de-energizing the APU bleed

valve.

l This arrangement provides a safety feature in the event that
| the check valve remains open.

! (2) 1Indication :
ii When the RPM setting of one of the engine throttles exceeds

! 54%, the relay trips and cuts off power energizing the time-
1_ delay relay, which returns to its previous condition after 4
| seconds.

I g If the bleed valve does not close during this period, the
l microswitch of the valve provides a ground connection for the

"APU BLEED" indicator light on the Master warning panel,
which then comes on.

i Similarly, when relay is energized, if relay does not trip when
h one of the engines exceeds 54% RPM, the "APU BLEED" indicator
E light will also illuminate.

This arrangement detects failures affecting relay.

E. Generator Control When in Generator Function Functioning as a
Generator,
The Generator Control Unit (G.C.U.) is identical to the engine
G.C.U. Operation of the generation system is identical.
The APU generator supplies current to the RH Main Bus.

when the "GEN" pushbutton switch is set to "ON", the APU
generator field excitation relay is energized.
The "GEN" indicator light is thus illuminated green. s

When RPM is less than 95%, an internal switch in the APU controller
supplies 28V DC power to the G.C.U., which by means of an internal
logic system prevents generator field excitation.

When the speed reaches 95% the signal is suppressed. The generator
then functions as a generator.
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E. Generator Control When in Generator Function
Generator.,

- generator field excit
- overvoltage.

APU Shutdown

ﬁ'“fr* starting cycle, it is necessary to depress |
"f“*‘r’,z,gg\g n L{j_q;‘-mb g
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3. OPERATION (cont. )
F. APU Shutdown (cont.)

(1) Normal shutdown Procedure (cont.)
The APU controller is no lonqer enargized au
immediate shutdown of the
In addition, the tim
‘together with relay (33
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APU REMOVAL - INSTALLATION  (cont.)
—— ——MOVAL - INSTALLATION

C. Through the rear compartment: (cont.)

(7) Remove the clamp -betwe&n‘-‘i-i:‘_he-:ﬁq;‘_:gﬁ'g_ £
container.

(8) Remove the clamp on the

(9) Remove the twe bolts secur:

(10) Tilt the APU slight
of the aircraft)
a1)

(12)

75 1bs.

val, blank off all disconnected parts of th

6. PREPARATION BEFORE INSTALLING THE

_APU TN THE AIRCRAFT

: A. Carefully inspect:

| Fim e

condition of
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8.

APU REPLACEMENT IN MOUNTING

A,

G.

INSTALLATION OF THE APU ON ITS MOUNTING FRAME

Remove the fire detector sensor.

(1) Open the sensor retaining camloc fasteners.

{2) Withdraw the fire detecter sensor through the connector

attachment hole (4 screws + retaining clamp).

NOTE: During the APU replacement, the camloc mountings
attached to the APU must be removed and installed

on the new APU.

Remove all remaining detachable components of the APU container.
(1) Remove the seal of the bleed air duct.

Remove the generator cooling outlet.

Install the hoisting equipment.

Remove the five bolts and two trunnions.

Remove the starter generator.

(1) Unlock and remove the SEB clamp.

(2) Remove the two half-shells.

The operations a and b are performed while support-
ing the generator. Do not allow the weight of the
starter generator to be supported by its splined

shaft.

NOTE :

Recover the camloc fasteners of the fire detector sensor.

Remove the starter generator mounting.

A.

Attach the hoisting equipment to the APU.
Hoist the APU and locate it on its mounting support.
Locate the three attachment points.

(1) Aline the holes in the engine and mount.

ns, two each, and mount bolt, one each.

(2) Install trunnio
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10. APU OIL CHANGE

A. OIL CHANGE

(1) Changing oil (same spec., same make) .

Drain the oil while APU is still warm after operation.
If necessary start APU and operate until oil has
reached a stable temperature, then stop APU and
proceed with oil change while oil is still warm. Only
use brands suggested by manufacturer for this APU.

NOTE :

R

(a) Open rear compartment door.
(b) Remove main cowling of accessory zone.

Unscrew drain plug and let oil flow in reservoir or in

i

i (e)
I:r drainage collector towards aircraft mast.

|

] (d) Carefully inspect drained oil, searching for metal

m particles which would imply a deterioration of the APU.

F _ If this is the case, inspect the APU for extent of damage
! and necessary servicing.

] (e) After complete oil drainage, place drain plug with new
o-ring and safety.

i (£) Proceed with oil fill.
(g) Replace filler plug.

{h) Reinstall main cowling.

0il level must be checked after first running

NOTE :
of APU.

INSPECTION/CHECK OF THE APU INSTALLATION : AIRCRAFT EXTERIOR
INTERIOR CHECK OF APU CONTAINER

11. APU
CHECK : AIRCRAFT CHECK :
AIRCRAFT EXTERIOR CHECK (APU AREA)

Ensure that there are no signs of abmormal oil or fuel leakage from

the aircraft drain mast.

A.

B. Check security and condition of

(1) The inlet louvers for ventilation of the APU container and

generator.
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INSPECTION/CHECK OF THE APU INSTALLATION : |

CHECK : ATRCRAFT CHECK : INTERIOR CHECK OF APU CONTAINER
ATRCRAFT EXTERIOR CHECK (APU ARERZ) (cont.)

B. Check security and condition of : (con

(2) ‘Te APU air intake door ‘under the
air inta!ca is unohstruct /

g plumbing provided for tt
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13.  INTERIOR CHECK OF APU CONTAINER (cont.)
I. Inspect the attach points of the fire detector sensor.

J. Check security and condition of :

(1) Plumbing and freedom from any leakage at couplings.
(2) Fuel shutdown solencid valve and its connector.

(3) Fuel-oil drain pipes.-

(4) Electrical connectors.

(5) Starter—generator wiring.

14. Following inspection, install all access doors removed during the
preceding operations.




