
SECTION 13, eS 
BICINE BLBED ATR SERVICES 

1. Introduction (Generay) 

Oompressed sir obtained fron tho engines is utilised for a variety of 
purposes throughout the aircraft. ‘The air supply from tho engines is taken 
out of tho delivery casing, an aren situated behind the lest stage of the high 
pressure compressore spool. The following services are dopendent on the air 
bleed. 

Cabin pressurisation and tenpersture control. 
Wing anti-toing. 
Fin anti-icing and boub bay heating. 
Engine intake anti-icing, 
Primary alternator cooling air induce: 
Internal engine starting (Seo Section 
Ventilsted suits, 

‘These services are describod in the following paragraphs in the orler 
previously riven. 

SABER PARSSURTSATICR AND 

2. Introduction 

‘The hich operational ceilin; of the sircraft mikes crew o*bin pressur- 
isation c necessity. Pressuris.tion is achieyed by bleeding air fron the 
eingines at a temperature of approximately 300°C, and conditioning the air 
‘by reducing its temperature and controlling its husidity and thon admitting 
it through suitable feed pipes to and around the cabin. The level of 
pressurisation required in the cabin is determined by the setting of pressure 
controllers and » @ieohnrge valvo, ‘he discharge valve is s iechanical 
device which "Leaks" air at a controlled rate from the pressure cabin, 
Provision is made for cabin vontiletion during unpressurised flight by the 
use of ram cir obtained from an intake near the port engine intake, The 
intake ducting has a shut off valve electrically actunted and is operated by 
8 sritch on TP. 

Two levels of cabin pressure aro employed i.e CRUISE - cabin’ pressure 
equivalent to 8,000} and COMBAT - cabin pressure oquivalont to 19,500". 
These values are determined by tv pressure controllers ono of witch is electr 
ieally controlled by « small electric motor which alters cortain settings on 
a differential capsule, te 

‘The notor 4s controlled by « three position szitch on 7P marked CRUISE - 
COMBAT - 110 PRESSURE. 

GABE TE PERATURE Cow2R0L 

3. Bngine Air Isolation Valves 

Bach engine is provided with an electricslly controlled onsine sir isolation 
cock, The cocks are controlled by four switches on 7P, each switch being 
labelled OPEY - SHUT. The cocks adnit or elut off the engine air supplic 
required. 

4. Auto Flow control valves (iss Flow) 

‘The ducted air supplies from the port and starboard engines are isolated - - 
from one an other by two pairs of non return vulves. Betwoen o.ch pair of non 
return valves a branch pipe is connected and supplies sir to the cabin air 

i /controlling 
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conditioning unit via tvo electrically actuated auto flow valves. Another namo for these valves is CABIN AIR SUPPLY VALVES, and two siitchos on 7? control ‘the opening and closing of the auto flow valvos. 
5+ Air Conditioning Unit 

‘The air conditioning unit controls the temperature of the sir entering the cabin. Tho complete unit is removable from tho aircraft. The major components are listed below:— 

@ Heat exchanger @. Underheat sensing unit be Brake turbine (Refricorator) f. Ovorheat switch ce. ‘Temperature control valve g Pressure ratio aviteh ds ater severator h, Duct relief valve 
je? By pass valve 

6. Temperature control valve 

The temperature control valve is a four wy eloctrically actuated oir valve which is either automatically or manually controlled. Automatically 7~ the actuator operates in conjunction ith tenpereturo sensative olements in the cabin, a magnetic amplifier and a t merature selector on 7P marked HOP = COLD — Avro, 

Ts Brake Purbine Unit 

This unit may be described as a hect energy oxchanger. Energy is oxpended by the turbine thus taking onorgy fron the driving force (ie the air to be cooled) in the form of heat, thus cooling the air. 
8. Undernont_eonsing unit and syston 

Since the brake turbine unit is extremely efficient then under certain Operating conditions the outlet nir from the turbine could fall below freesing Point. To avoid this condition thoby pass valve - controlled by temperature sensitive leuents and an underhent svitch unit - is operated fo by pass bot dace across the turbine should the outlet tenpereture fall to 2°, 

™~ 9.  Overhent Seitch 

‘The overheat svitch fitted in the air ducting downstream of tho tonperature gontrol valve is set to close its contacts should the touporature of the air in the cuct rive to 175°C. The contacts on closing complote u circuit to move tho temperature conzel vzlve actuator towards the cool position. ‘hen the temor- ature returns to 165°C the overheat eviteh opens. The sritch overrides any Selection that may be made on the temperature control valve operating switch on 
Te 7 

10. Pressure Ratio Switch 

This switch is fitted to uensure the vrossure ratio across input and output of the brake turbine unit. Should this ratio exceed 4.34 to 1 the contacts of the pressure ratio awitch - High rati: — close to opsrate the tenperature control valve tovards the HOT position, In so doing the amount of air passed to the turbine ie reduood and the pressure ratio switch changes its contacts back to low ratio. During this action a u gnotid indicntor on 7P is energised vhite. 

‘ ‘SAD! PRBSSURTSATTON 
11, Bros controllers and dischanss valve 

Tro pressure controliors ne fitted, ono of which is electrically controlled, the operation of the controllors nd discharge valve have been sufficiently 
(described ; 
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described in paragraph 2. A lover on the motorised controller may be lifted ‘to test the loss of prossure wirnitic horn, 

12. Decompression Valve 

Two solenoid valves are employed for de~pressuriging tho cabin, Operation of the valves results in the discharge vlave outlet oxhausting air fron the cabin at the maximum rate, The solenoids may bo onerzisod in five different ways, fo:— 

+  Selocting NO PRESSURE on the pressure selector switch on 7P be Selecting EIZROENCY Du-OO-CRESSION at the switch on 6P ©. Selecting the ABANDON AIRCRAFT ewitch on 6P 
a. 4 test awitch in the nose vhool bay 
e. 4 manually oporated lever above the ANO's position operates the de-compression valvos. 

ANTI“TOING AED BOMB BAY HEATING 

13. Anti-Icing Introduction 

The toraal anti-icing syster: provides a means of koeping the teaporature of the leading edsos of the wings und fin sufficiently high to pruvont tho formation of ice. 

The required heat is provided by air bled from the main engine delivery casings, and after suitable mixing with cold air is distributed to the loading edges of the winge and fin. and around the oncine intake leading edge and ongino splitter valle. Ths various systeas can be controlled eutouatically or manually by suitable soloction. of switchos fitted to 7P. 

The airoraft installation ic divided into three separate systems. One for the port wing and ono for the starboard wing, the third being tho fin eystem. Bach systom has its own injector barrel (mixing chamber). A short description of system components begins in the naxt paragraph. 

1h. Controls and Indicators r 
— Tho controls and indicators are -rouped tocetior on a panel fitted to the aft end of 7P, They are as follows:— 

@- An individual control switch for cach systen ie WING - FIN - “ING and each switch is labelled AUTO — OFF - MANUAL. 

b. | Three manual hoat control siitchos associated with tho svitches mentioned in the previous sub ph and labelled INC = OFF - DEC 
(Spring loaded to OFF poeitian’ 

©. hroo temperature indicators, one for each systen record the touporature of the air nt tho outlets of individual injector barrels. ‘The indicators read from 0 - 200°C. 

4. Throe setting potentioseters on the rear face of 2nd pilots floor for setting tho operating teaporatures of tho systens. Tho potenticucters are only used during calibration checks. 

15. Injector Saprel Zauimment 
Bach system is equipped with an injector barrel which is essentially a mixing chamber for hot and cold air, Bach barrel has a cold air valve actuator and a hot air valve actuator. 

6.
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16, Stop Inching Control Units 

Each system is provided with ono of these units. They control the 
"OPEN" & "CLOSE" fields of the individual barrel cold air valvo actiators thus 
controlling the smount of cold air entering the barrel intake. In the case of 
‘the wing .nti-ice systom the barrel cold sir actuator and the step inching unit 
form basically one assembly. The cold cir actuator working the aall air intake 
flap beneath the engine intakes. The step incher sensos changes in barrel outlet 
temperature by means of a fluid filled capilliary tube fitted in tho barrel 
outlet duct. A rise in barrel temperature causes the fluid to expand the 
expansion being felt wia a floxiole pipe by a capsule operated switch in the 
step incher. This will cause resultant cold air actuator movement to admit -: 
more soo] air to tho barrel by opening tho intake flap further, A mechanical 
follow up connection between the actuutor and tho inching unit onsures small 
increments of actuator movement, 

17. Magnetic Auplifiers (Hot Air Valve Controllers) 

A magnetic Amplifier fitted close by to cach systom injoctor barrel cators 
for control of the barrel bot sir valve actuator. (In this rospoct it works 
in conjunction with the system described in paragraph 19) The controllers are 
Drought into action by placing tho appropriate switch on 7P to "AUTO", Tyo 
temperature sensing olements on tho wing and fin loading odgo surfact (Ident- 
ified as to mall black rectangles) detect chanyos in leading edge skin 
temporatures, These elements cause changes inside the magnetic anplifior to 
cause 28 V DC to be appliod from tho uametic amplifier to the HOF or COOL 
fields of the barrel hot air valvo actuator as approvriate to tho taxperature 
shanges on the skin sensing clezonts. A follow up rosistor assonbly on tho 
hot air valve actuator is connected in the mag amp circuit to cancel further 
movement of tha actuator whon s now temporature setting has been achieved. 

18,  Overhoat Switch (Flamestat) 

Fitted in the outlet duct of each barrel is an overhoat switch sé to 
close their contacts at 165°C + 5°C, Thoso contacts when closed complete a 
circuit to energiso a relay which closes the barrel hot air valve actuator. 

19. Safety Micro Switches 

The hot air actuator operating linkage is oquipped with a micro switch. 
This micro switch is sot to close its contacts thon hot air valve actuator is 
fully closed completing 2 circuit to the cold air actuator "CLOSE" ficld. 

20. "Sunvie" dolay switchos 

‘The dolay svitches are fitted to cach system to "hold off" ths operation 
of the step inching units. After selacting AUTO a 10 socond dolay to the step 
inching units is allowed, to ensure that the do-icing ducting air is fully 
established, 

21, Bngine splitter vall Antimicing system 

‘The wing anti~icing systems also incorporate the necessary electrival 
circuits to onable hot air from the wing injoctor barrels to be cirowlatod 
around tho encine intake splittor ‘alls. Tho sir is oxhausted via a small -. 
electrically actuated flap underncath tho engine intakes. This actuator receives 
its supply from the wing anti-icing control relays. 

. Boone Dre aweT—1oDIG 
22. Engine de-icing actuator 

Bach ongino is equipped with a sll olectrically operated gate valve 

/iocatoa 
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located on ths port side of tho ongins. The valve controle air fron tho dolivery casing and distributes the*nir around tho engine intake comsrossor webs. Tho actuators are broucht into oporation in conjunction 4th tho wing . anti-icing systons, 

3QUB BAY HEATING 
23. Goneral Introduction 

Tho bon bay syston is for ali purposes identical to the wing and fin anti-ioing control. Tho controls for tho heating systom aro group together at tho nivigetor/plotters position. Tho purposa of bomb bay hoating ie to maintain the tomporsturo of tho bay air to a for degrees above froozing point. 

AUEWATOR ATR DORR 
24. Introduction 

Tho main «ltermtors togothor with their associated SCDU's aro cooled during flight by ram air obtnyned from WACA intakes boncath the engine intakes. 
This cooling air flova ovor thu alternators and is oxhaustod from rearward facing ducts on tho engine acooss doors, During ground running and taxying howover, the cooling sir supply is poor, To augnont this air, a tapping taken from the delivery oasing is ducted to high volocity nozzles :t tho oxhaus’ ond of the cooling system thus iniucins air to flow rapidly into tho NACA intakos, ‘Tho air tappingsupply is controlled by a anall clectrically actuated valve fitted to tho starboard side of tho ongino, ‘These xctuators aro controlled by the underearriage circuit (See Section 10) 

OPE ~ Undercarringo DOW 
CLOSED - Underoarriase UP 

25. Nontilated Suit Heating (Introduction) 

The suit ventilation systay provides a flov of dry air which can bo hoated to individual crew mamber's roquircmonts, Engine compressor air is passed through a separato air conditioning systen. After conditioning she air flows to @ multi-outlot manifold which distributes tho air to tho crow momberts suits. A duot containing an clectrical honter and a eonsing clement is fitted in the supply line to each suit. 

Fittod adjacont to onch crev sombors station is a transduotor applifior and tho controls for regulating the flov of air and tha heater. Tho ourzont to oach heater can bo controlled cithor manually or autoiatieally. A description of circuit compnonts is given in the following paragraphs. 

26. Aix On-Off Cock Actuator 

Tho supply of conditioned air to tho distribution manifold is via an actuator oporatod ON-OFF cock controlled by a single pole mister svitch fitted to the starbonrd console (7P). 

27. Qverheat Switch 

Fitted into the manifold is =n ovorheat switch, tho contacts of which closo Af the tomporature of tho air flowing in the duct oxcceds 70°C, If tho switch closes, the actuator will move the ON - OFF cock to tho closed position. 
The circuit is so arrangod that vhon tho overheat condition haswased to exist, tho ON-OFF cock will romain closed duc to a holding cireuit on R.136. Tho holding cireuit cnn be broken by selocting the master switch to CLOSE and then back to OPEN, 
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PRESSURISATION, DECOMPRESSION & WARNING CIRCUIT
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