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/S. The engine air system fulfiln the following purposes:- 

Pressurisation of constant speed unit of] tank and bulkhead seals. 
Pressurisation of fuel tanks end fuel recuperators 
Hot air supply to aircraft services. 
Hot air supply to fuel heater. 
Engine cooling system. 
Iniucer cooling air to the altermtor, o-nstent speed unit of] cooler ond zone 2B. 
Engino breathing system. 
Engine bay ventilation. 
Engine anti-icing. 

2. Pressurisation of Constant Speed Unit Oil Tonk 

(> LPs compressor delivery air enters an spe-ture in the front face of the 
< atermediate casing diaphragm and flows through No. 1 Vane to the benjo of the air 
supply connection; air is then piped externally to the ofl thnk which is secured 
to the intermediate oasing on the starboard side of the engine; the sir enters the 
of1 tank through banjo union on the valve housing. Air ir also utilised from 
this banjo union to prussurise the front and rear bulkhesd seals; it is piped to 
the seal inlet valve at the base of each seal. 

3. Pressurisation of Fuel Tanks end Fuel Reouperstorse 

H.P. compressor delivery air enters the apertures in the delivery oasing 

@4aphragn and flows through No. 3 vane into the iniucer elbow of the alternator, 
and constant speed Crive unit oooltng tucts, The fuel tanks and recuperators are 
pressurised from a tapping on the 3 elbow. 

oy Mot Ain ume to Abort Services 
H.P. oompressor delive-* air passes through apertures in the delivery casing 

into Noe 2 vane and then into the duct elbow from which it is dust 
f-rward through a non-return valve to the hot sir valve fitted on the starbo: 
(ude of the intake casing. When the valve is open it allows bot sir to flow 
‘the aircraft for thefollowing services:- + 

Bulkheod Seals. 

Cabin pressurizing 
Cabin heeting 

Gabin sir conditioning 
Wing ond fin anti-~icing. 

Portions of this ducting are also used for conveying air to the engine starter 

unite 

5. Hot Air Supply to the Fuel Heater ‘ 

HePs compressor delivery air passes through apertures in the delivery casing 

Pédaphiragn and through Wo» 7 vane to the elbow on the casing. Air then flows through 
She fuel heater sup.ay pipe to the front of the engine where it is direoted to the 
airoraft fuel heater. 

‘Engine Cooling System 

(4) Durbine pisos 
/The front ond reareeeeee 

\i
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‘The front and rear faces of the 1st stage turbine disc and the front face 
of the 2nd stage turbine diso are cooled by h.p. delivery cir. ‘The air enters 
‘epertures in the seal housing support of the delivery casing oni flows through 

— three turbine air feed pipes to the bearing diaphragm; it is then piped throwh 
the turbine bearing support drum to discharge, through three gpertures, on th 

4 front face of the 1st stage turbine disc. ee Des a 

‘The outer portion of the 1st stage turbine disc reor face is cooled by 
air from the annulus in front of the disc, flowing through ports in the 
@iso into the chamber enclosed by the dise reer froe and the inter-stage 

‘This sir flows outwards soross the disc face and exhausts into 

To cool the inner portion of the 1st stage turbine diso reer face and 
the 2A stage turbine disc front fice, air passes through ports in the 1st 

stage turbine shaft hub ond into the speoe between the turbine shafts to 
pass into the anmilar ohauber between the feces of the turbine disos. The 
air flows outwards across the 2nd stuge dise front face em exhausts into 
the turbines. 

a The supply of air used to pressurive the 2nd stoge turbine reer bearing 
seal is also used to cool the rear face of the 2nd stege turbine diso ani the 
front fece of the bearing housing, The air flows through the bearing 
housing and the wheel hub air cover on to the rear face of the 2nd stage 
turbine rotor dise ond exhsuste into the jet stream immediately after the 2nd 
stae turbine. A smller supply of air from the same source is directed 
between the rear face of the besring housing and the disphragm cone, passes 
through ports in the rear face of the diaphragm oone into the vanes of the 
exhaust-armulus ani is then exheusted through holes in the treiling edge of 
the vanes into the jet stream 

(43)  Gonbustion chambers, casings and turbine casings. 

Compressor delivery air flowing throughthe amulus of the combustion 
systen coos the skins of the combustion one ‘bers and casings, flows rearwarés 
through ports in the turbine casing ani exhausts into the Jet stream at the 
tiene of the 2nd stoge turbine wheel. 

1 Cooling Air to the Alternator, Constent Speed Unit 04) Cooler 

H.P: pompre: or (elivery air enters apertures in the delivery casing diaphregm 

and passes through No. 3 vane and the inducer elbow to the inducer sontro} valve 

The valve, when opened, causes an induoer to operate, in the oonstent speed drive 

Tit of] Sooler ducting, in the alternator outlet cooling duct and also in sone 23. 

S'pipe fron the control valve carries sir to the induser in the oil cooler cuties 

fubt end a topping from this inducer conveys air to the inducer in the alternator 

outlet duct. Jone 2B is oocled by air piped fron @ tepping below the 

-golling Olive, passing through the reer bulkhead to discharge grgn the inducer into 

sone 23. 

8 Bre eth! stem, 

Presgurised ofl ond six mixture from the engine of] tank in the nose bullet 

$ vented to No. 6 vane of the inteke casing. At the outer ‘end of the vane is the 

tenks pressurizing valve; when the pressure in the tank exceeds 2tb/ine the valve 

opens and allows the mixture to flow through a second passige in the vere to the oil 

separtor, The air is then vented to atmosphere via Nop } vant and the min engine 

Dreether outlct. When the pressure is less than 2tv/in® the mixture by-passee the 

pressurizing valve via a vent hole in the velve housing ‘end enteres the second passage 

Th the vane to the oil separator and then tc atnosphere. 

/The misture of oil ani eires
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The ristuw of of] ond air fron the intemnedicte coving geor ch ber, delive 
oasing coupling ohasber, compressors and-inter-shsft bearinge, flows through po “ig 
Ente tn rly Ieplencareree aiett ard cannes tReet ce ecgton tok ai 
ofl separstor; it then flows through No. 4 vane of the intake coring an’ is ducted 
reerward to be discharged to atmosphere throuch the mein engine bre ther outlet. 
The oi ani air mixture fron the 2nd stege turbine bering passes into the hollow 
2nd stage turbine shaft ani flow forverd to the end of theshaft in the delivery 
casing where it is duoted vie the coupling to the inter-stage berring and through 

LaPe compressor shaft to be vented to atmosphere with the other mixtures. 
Ar from the seuls of the 1st stuge turbine the 2nd stege turbine. 

adr set] ahd the tat stage turbine abaft ooupling sccl Tixcherges into the turbine 
bearing suprort drum; the sir then passes through the cperture. of the delivery 
casing diaphragm to augrent the air from theshp,. compre or reer seals end thenm. 
compressor reur bearing seals the whole volum of air fro. these seals then passes 
through Nos 5 vane of the deliver’ casing to a vent pipe on the caring which directs 
the air to atmosphere via the main engine breather, 

a (G1 ee 

HP. compressor delivery sir is wed to protest the cir intake nose bullet and 
ite int oil tank, the intake guide vanes, pitot end entry guide blades from 
4 hot cir passes through No. 6 vene of the delivery casing and is then 

ted egternally to a hot cir valve mounted on the l.p. coxpressor ossing. This 
valves is operateé by an clectrios] ecturtor controlled from the airoraft oookpit; when 
it 4s in the open position, hot air passes into the anti-icing oollector manifold 
and through the entry guide blodes to the annulus at the res. of the inner oasinge 
‘The air then flows through the internal pesseges of the cssing to the nose bullet 
then forward between the bullet and the oil tenk end through an aperture at the 
lending edge of the bullet inncr skin to heat the outer skin on its rearward Journey 
to the bullet rear face. Ports in the oir intoke inner cesing front face reoeive 
‘the hot ai which then flors into the inteke guide venes fro- which it is exhousted 
into the engine air intake. 

The pitct head, situsted in front of the le: ing edge of No. 4 intske guide vane 

4s heated air by air tapped fro~ the sir pipe between the valve ond fromt bulkhead; 
this flexible pipe osrrics air to the pitot heod bese through the pitot head to vent, 
through holes into the air intake. 

40. ENGINE BaY /GNTTATTON. 

Zone 1, forverd of the front bulkhesd, contains the intke cosing ent 4 6j 
CO pressor casing. The cooling air inlet ducts of the alformter om constent 
speed’ ante: wat: 012 cooler pass through the botton of th's sone. 

Zone 2h 4s the compa.tment between the tro bulkheads whch contsins the fuel 

system this sone is ventilated by roa cir, ducted fron intakes fitted beneath the 

exterior of zone 2/ engine bay doors being directed to the top of the zone and 
Sischarged to utnosphere by the induced action of the min engine breather, The 
ofl separator is also vented from this zone; air from the separstor flows through No~ 

}, vane of the intake casing and is ducted rearward to be dischsrged to atmsph:re 
through Zone 2A and the main ergine bre:ther outlet duct. 

Aft of the rear engine bullhea’ is sone 2B; this compertment contains the oonkustion 
chacbers, turbines ani exhaust anmilus, Ventilation of this zone is by rm air (ducteé 
fron intakes fitted benesth the exterior of zone 2h engine bay doors), entering the 
greertment ond dizeoted to the top where it 4s dicharged to atmosphere through an 
Net duct, To ensure cfficient ventilation of zone 25 during ground running and 
taxying induced pressure air, bled from No. 3 vane of the delivery casing, is piped 
to the zone ventialtion outlet duct. 

Yone 3 is the sone containing the jet pipe tunnel; it is ventilated by ram oir 

‘ducted from in-akes fitted beneath the extertor of one 2A engine bay doors, direotec 
Sound the ofxoumference of the jet pipe and exhausted at its rear end. fo ensure 
a flow of air during grouni mmning or texying the outlet end of the Jet pipe tunnel 
4s shaped to give extrector setions
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