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The ongine air system fulfils the following purposes:= 

Pressurisation fo constant spood unit oil tani: ond bulkhead scals. 
Prossurisation of fucl tanka end fucl recuvorators 
Hot air supply to aircraft sorvices 
Engine cooling systen 
Inducer cooling air to the altornator, constant spocd unit oil cooler and zone 2B 
Engine breathing systom 

t Engine bay ventilation 
Engine anti-icing. 

. tent Spoed Unit Oi Wonk: and Bulkhood Sonls 
Mc 301 

L.P. compressor delivery air onters an cporture in the front face of tho 
intermediate casing diaphragm and flows throuzh No, 1 venc to on air supply connection which locates two oxternnl pipes. 

One pipe supplies air to prosaurise the constant specd drive unit oil tank, the air ontoring the tenk through o banjo union on the valve housing. The other pipe supplics air to c conncction on the bottom of the L.P. comprossor easing from which it is piped to tho front and reer bulkhead seals, 

Mx 202 
L.P. conprossor delivery air enters on aperture in tho front foco of the intermediate casing diaphragn and flows through lo. 1 Vono to tho banjo of the eir supply connection, dir is utilisod frou this banjo union to pressurise the (front and roar bulkhond scale; it te pipod to the aces inlet vel ot ake base of each scal. Tho ©.8.0.U, ofl tank is proscuciacd ty air tappod from the fucl heater pipe. 

2 Progsurisation of Pus] Tanks ond Puch tscu-crstore 
H.P. comprossor delivory sir ontore th> cuortures in tho dolivory casing @iephragm and flows through No. 3 vane into tho inducer olbow of the alternator, ‘nd constent speod drivo unit cooling ducts. hc fuel tanl:s and reouperatore are pressurised from a tapping on the inducor olbov. 

(3. Hot
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H.P. conprossor dolivory air passes through epertures in the delivery casing diaphraga, into No. 2 vane and thon into tho duct elbow from which it is ducted forvard through a non-return valvo to tho hot air valve fitted on ‘the sterboard side of the intake cesing. hon the valve is open it allows hot air to flow to the aircraft for the follo:in, services: 
Cebin prossurising and air conditioning 
Wing and fin anti-icing 
Bonb bay heating 

Portions of this ducting are also used for convoying air to the ongine starter unit. 

Bag Cooling Syston 

4. (4) Burbine discs 
The front and rear feces of the 1st stago turbine dise and the front face of tho 2nd stago turbine disc aro cooled by H.P. delivory air. Tho air ontors apertures in tho seal housing support of the delivory cating and flows through three turbine sir feod ipos to the bearing diaphragn; it is then piped through the turbine boaring support drum to 5 through threo apertures, on tho front face of the 1st stago turbine disc. 
The outer portion of the 1st stago turbine dise rear face is cooled vy air from tho annulus in front of the disc, flowing through ports in ‘the disc into tho chambor enclosed by the dise rear face and the inter- stage diaphragn. This oir flows outwards ccross the disc faco and exhausts into tho turbine. 

portion of tho 18% stoge turbine disc rear face and the 2nd stage turbino disc front facc, air passes through ports in tho ‘1st stage turbine shaft hub ond into the gece betwoon the turbine shafts to pass into tho annular chamber botwoon the faces of the turbine discs. Tho air flows outuerds across the 2nd stage disc front faco and oxhauste into the turbines, 

tho bearing housing end tho wheol hub oir cover on to the rear of the 2nd Stage turbino rotor disc and oxhausts inte the jot steom the 2nd stage turbinc, 4 smaller supply of cir from the sano source ie Giroctod betwoon the rear face of tho bearing housing and eone, passes through ports in the roar frce of the diephragn o Vanes of tho exhaust annulus end is thon oxhaustod through hol trailing odgo of the vanes into the jot stroan.
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(41) Combustion chenbors, casings and iusbine cesings 
Compressor delivery air flowing through the annulus of the 

combustion system cools the skins of tho combustion chanbors and casings, 
flows rearwards through ports in the turbino ecsing ond exhausts into the 
Jet stroan at the rear of the 2nd stage turbine vhocl. 

5e ossurisation of Bearing Scale 

To minimiso the loss of oil from tho main bearings the scals aro 
prossurised; L.P. comprosser delivery air fron the intermediate casing 
is utilisod to prossurise these sccls, with the c::coption of tho No 9 bearing 
seal which ie supplicd fron tho 3rd stage of tho H.?. conprosser. 

6. Inducer Cooling 

H.P. Compressor delivory sir onters aporturce in the delivery easing @iaphragn and pessos through No 3 vano and tho inducor olbow to the inducer 
control valvo.  ithen oponod, the valve cousos jote of high pressure air to flow in the outlot ducting of tho altenator oné C.S.D.U. ofl cooler and Zone 2B cooling outlet to induce a flow of cooling air during ground running or 
taxying. 

Tho valve is controlled fron the oircraft under carricge cireuit; 1,0. 
U/C Up ~ valve CLOSED 
U/C Dow - valve OPiRt 

7. Engine Breathing Systea 

Me 301 
i Pressurisod oil and air nixture fron tho ongino oil tank is vented to No 7 vane of tho internodiate casing. At the outer ond of the vane is the tank pressurising valve; when the pressure in tho tank oxcecds 2 p.a.i. tho valve opens end allows tho mixture to flow through the vonc to the gear chanbor. 

The air is thon vonted to atmosphere via the nain ongine breather outlet. ‘Tho mixturo of oil and air fron the internolicaic casing goar chamber, dolivory easing coupling chenbor, conprossers and intorsheft beerincs, flows through Port into the hollow L.P. conprosser shaft and posses to the front of tho ongine into the oil seperator, it thon flows through Nov. 1 ond 12 vanes of the intake casing ond is ducted reerwards to be dischared to atmosphere through the main engine broathor outlct at the propelling nozzle. ‘The ofl and air mixture fron ‘the 2nd stogo turbine bearing po: into tho hollow 2nd stage turbine shaft and flows forward to tho ond of the shaft in tho delivery casing where it is ducted Vin tho coupling to the intersheft bearing and through tho L.P. compressor shaft to be vonted to etnosphore with tho other mixturcs. 

/iix
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dir fron the scals of tho 1st stage turbinc boring, tho 2nd stage turbine air sccl and the tat stngo turbino shaft coupling sal discharges into the turbine beering support drun; tho air thon pesaos through the apertures of the delivery casing diaphragm to cugnent tho air fron tho H.P. compressor roor sccls ond tho H.P. compressor zcer becring seal; tho wholo velune of air fron these soals thon passes throuch No 5 vane of tho delivery casing to a vent pipe on tho casin: which directs tho air to atnosphore, 

Prossurised oil and air mixturo fron tho oncine ofl tank in tho nose bullet is vontod to No. 6 vane of the intsko ccsing. it tho outer ond of tho Wwago is tho tanks pressurising valvo; hon tho yrosaure in tho tank excoods 21b/in® tho valve. opine ond allows tho nixturs to flow ‘through © sccond An ‘tho vane to the cil-soparctor. "Tho air 4a thon vantod to ataosphore via No"1 vane apd ducting at tho propelling nozzle. when the prossure is lose than 21b/in® the mixture by-passes the prosaurising valve via a vont hole in tho velvo housing and enters tho second passaco in tho vance to the oi] sopare thon 
Tho mixture of ofl and air fron the intomodicte casing goar chanber, delivery casing coupling chanbor, conprossors end intor-shaft bearings, flows through ports into tho hollow L.P. conpresser shaft end passes to the front of 

stage turbine shaft and flows forvard to the ond of the shaft in the aelivory casing whore it is ductod via the coupling to tho inter-stago boaring and through tho L.P. conprossor shaft to bo vontod to atnosphore with the other nixturos. 

H.P. conprossor dolivory air is uscd t> 2rovont icing of the air intake, the inteke vanes, tho nose fairing and ontry zuido blades. 
Hot air pesses through No 7 vano of tho 2clivery cesing and 4 piped to a hot air valvo nountod on tho LP. conprossor casin;. Tho salva in operated by fa Cisctrtoally operated actuator controlled fron tho cockpit. idhon the wales 
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through intornel passagos to the air intcke vancs, vhile tho sir in tho adaptor cirouletos around the ring nnd thon into tho loading edge of the in- take vancs. dir is ductod fron the leading odge of the venes, to the nulti- skinned nose fairing fron vhich it is oxhausicd via the pessages in the contro of vones No 2 to 11 inclusive. (The passajos in-the contre of vanos Nos 1 and 12 aro used to duct air avay fron tho oil separctor. 

Tho mnti-icing sir is ducted awcy fron the cir inteke through five outlote 28 follows: 
(4) Wo 3 vane 49 connected to No 2 vanc by c duct in tho poriphory of tho intake casing. Tho air peseing throwzh thoso two voncs is oxhausted through sn outlot at tho outer ond of Ho 2 vone fron vhich it is pipod to the roar bulkhoed to oxhoust into gone 2B. 

(44) Air pessing through fo 11 vane is pivod fron en outlet at tho outor ‘end of the vane to zone 2B as describe! in (i). 
(414) Mo 5 and 6 vencs and Nos 8 and 9 vonca are conncetod to No J bya duct in tho periphery of tho intake ensing. dir passing through those vanes is oxhausted through an outlet at thc outer ond of Mo 7 vanc. Tho outlot mates with o connection in tho onginc bay doors fron which air is exhausted. 

(iv) The air pessing through No 4 vens is cxhausted fron the vone outlet into the ongine bay. 4 porforated plate end a deflector plate is fitted over the outlet to provent hot air inpinginc diroctly upon the ongino bay walls. 
(v) Tho fifth outlct is on No 10 vanc and is identicnl to tho outlot on Wo 4 vano. 

M202 
H.P. conprossor delivery cir is used t> yrotoct the cir inteko nose 7 wallet and ito intocrel oft tenk, the intoke venes, pitot and ontry guide Blades fron icing. Tho hot air pasos through No'6 vane of tho delivery casing and is thon duoted externally to a hot air valve nounted on tho 1.p. conprossor casing. This valvo is operated by an cloetricr] actuator controlled fron the airoreft cockpit; hon it is in tho opon josiiicn, hot air passos into tho anti-icing collector manifold and through the cnizy guide blades to tho annulus at tho roar of the innor casing. ‘Tho air thon flows through tho intornal Pessagos of tho casing to tho nose bullot thon forvard botwoon the bullot and the oil tank end through on aporture at tho loading odgo of tho bullot inner skin to hoat tho outer skin on its roarwurd jammoy to tho bulict rear feco, Ports in tho cir intoko inner casing front fae rcecivo the hot air uhich then fom: into tho intake vanos fron which it 1s cxhcustod into the ongino air intake, 

/the
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The pitot head, situated in front of tho lusting odge of No 4 intake vane 
is hoated by air tappdd from tho sir pipe betvoc tho valvo and front bulkhoad; 
this flexible pipe carricd air to the pitot heed base through the pitot head 
to vont, through holes into tho air intake. 

9+ Engine Bay Ventilation 
Zone 1 forward of tho front bulkhcad contcins tho intake easing and L.P. 

compressor casing. Tho cooling air inlet ducts of the altornator and constant 
speed drivo unit oil cocler poss through tho botton of this zone. ir fron the 
separator is ductcd fron the outlot on the top of the intake casing through tho 
aircraft to the trailing cdgo of tho main plenc whore it is discharged to atnos- 
phere, 

Zone 24 is the conpartnont betwoon tho two bulkhoods which contains the 
fuel systen. This zono is ventilated by ran air, ducted fron an intake fitted 
Donheath tho zono 24 oncinc bey door, being dirceted to tho top of the zone and 
@ischargod to atnosphero ty tho inducer action of the noin engine breather 
‘through an aperture in the roor of tho door. ‘Yentilation is assisted by ran 
effect in flight. 

Aft of the roar bulkhoad, zonc 2B contzins tho conbustion chanbers, 
turbinos and cxhoust onnulus. Vontilation of thie zone is by ran air, ducted 
fron an intake fitted bonoath sone 24 engine bry coor, entering the base of tho 
compartment and is directed to tho top whore it ontors a duct which carrica it to the outlot eperturo bonoath zone 3. in induccr fitted in the outlot duct 
ensures officiont vontilation of zono 2B during ground running and taxying. 

Zone 3 is tho zone containing the jot pipe tunncl. It is ventilated by van air, ducted fron an intoko fitted bonoath zone 24 cngino bay door, directed 
‘around the circunforonce of tho Jot pipe and oxhousted at its rear ond. To ensure 2 flow of air during gzound running or ‘axying the outlot end of tho jot pipe is shaped to givo oxtractor action.
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BOMB BAY HEATING VALVE (CLOSED) 

AURILIARY AIRBORNE POWER PLANT (AAP) 
VALVE (CLOSED) 

AARP FUEL TANK 

ENGINE ISOLATION Ne 4 Once 
‘Cock (cLoseo) ISOLATION COCK (OPEN) 

PORT AMO STARBOARO 
AJTO-FLOW CONTROL 

PNEUMATIC STARTER 

KEY TO SYMBOLS 
@ we necuiston waive 

AIRCRAFT AIR SUPPLY CONTROL COCK OR VALVE 
AMO ENGINE ISOLATION COCK 

(EBD WOn-RETURN VALVE (ARROW SHOWS DIRECTION OF FLOW ) 
(An OLLVERY FOR STARTING He AND Me 4 ENGINES 
EMPTY LIME UNETL Net AND he 2. ENGINES AME STARTED 

FROM Mad AMO Med ENGINES 

FLOOD FLOW CONTROL, 
VALVE (CLOSED) 

RE.
 

LOW PRES JE AUR STARTING UNIT 
MASS FLow CiROWiT DAG LAM
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