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SECTICON 7
ENGINE AIR SYSTEM

 INTRODUCTION

/S The engine sir system fulfils the following purposes:-

Pressurisation of constent speed unit cil tank snd bulkhead seals.

Pressurisation of fuel tanls and fuel recuperators

Hot air supply to aircraft servioces,

Hot air supply to fuel heater,

Engine cocling aystem.

Inducer cooling air to the alternstor, e-nst:nt speed unit oil eoocler and zone 2B.
Engine breathing syatem.

Engine bay ventilation.

Engine anti-icing.

2. Pressurisation of Conatant S:eed Unit Oil Tenk ancd Bulkhesd Seals,

™ L,P, oompressor delivery air enters an spe.ture in the front face of the

¢ atermediate casing diaphregm and flows through No. 1 Vane to the banjo of the air
supply conneotion; air iz then piped externally to the oil thnk which is secured
to the intermediste onsing on the starboard side of the engine; the air enters the
oil tank through & benjo union on the valve housing. Adr ir also utilised from
this banjo union to pressurize the front and rear bulkhesd seals; it is piped to
the seal inlet valve st the base of cach seal.

3. Pressurisation of Fuel Tanks end Fuel Beouperstors,

H.P, ocompressor delivery air enters the apertures in the delivery oasing
diaphregm and flows through No. 7 vane into the inducer elbow of the altermator,
and constant speed ‘rive unil onoll ducta, The fuel tanks and recuperators are
pressurised from a tapping on the r ¢lbow.

h Hot & Supply to Airgraft Services,

H.P., oompressor delive- * air passes through apertures in the delivery cesing

into No. 2 vane and hen Into the duot elbow from which it is duct

A~pward through a non-return valve to the hot cir valve fitted on the starbo
/ .Ae of the intake casing. When the valve is open it allows hot air to flow ‘a

“the airoraft for the following services:- 2

Cabin pressurizing )
Cabin hesting 4
Cabin eir condit ioning :
Wing snd fin anti-icing.

Portions of this duoting sre also used for conveying air to the engine starter
unit,

5. Hot Adr Swpply to the Fuel Hester :

H.P., sompressor delivery air passes through apertures in the delivery ocasing
ﬂiaphm and through lo. 7 vane to the elbow on the casing., Air then flows through
ihe fuel hester supyly pipe to the front of the engine where it is directed to the

aireraft fuel heater,

6. Engine Cooling System
(1)  [Turbine tises,

KTI'E front and realsesers
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Section

The front and rear faces of the 1st atage turbine disc and the front fece
of the 2nd stage turbine diso &re cooled by h.p. cdelivery sir, The alr enters
spertures in the seal housing support of the delivery cesing end flows through

~ three turbine air feed pipes to the bearing diaphragm; it is then piped throgh

the turbine bearing support drum to discharge, through three gpertures, on the
4 front fape of the 18t stage turbine disec.

The ocuter portion of the 1st stage turbine Jisc resr foce is cooled by
air from the annulus in frant of the dise, flowing through ports in the
diseo into the chamber enclosed by the disc resr froe and the inter-stage

disphregm., This sir flows outuurds soross the diso face and exhausts into
the turbimes,

To ocool the imner portion of the 1st stage turbine dise recr face and
the 2Ad stage turbine disc front face, air parses through ports in the 1st
stage turbine shaft hub ond into the speoce between the turbine shafts to
pass into the anmilar ohawber between the fuces of the turbine dises. The
air flows outwerds ccross the 2nd stuge disc front face and exhsusts into
the turhines.

™ The supply of sir used to pressurize the 2nd stoge turbine resr bearing
seal is also used to cool the rear face of the 2nd st:ge turbine dise and the
front fece of the bearing housing, The air flows through the bearing
housing and the wheel hub air cover on to the resr face of the 2nd stage
turbine rotor disec and exhsusts into the jet stream immediately after the 2nd
sts e turbine, A smller suprly of air from the same source is directed
between the rear face of the becring housing and the diaphragm ccne, passes
through ports in the rear fage of the diaphragm cone into the vanes of the
exhsust armulus and is then exheusted through holes in the treiling edge of

__.the vanes into the Jet stream.

(44) Combustion chambers, casings and turbine ocasings,

Compressor delivery air flowing throughthe armulus of the sombustion
system ocools the skins of the comtustion one bers and oasinys, flows rearwards
through ports in the turbine ocasing snd exhausts into the jJet stream at the
Héar of the 2nd stoge turbine wheel.

Te Cool pr to the Alternator, Constent Speed Unit 041 lexr

H.F: pompre: or (elivery air enters spertures in the delivery cesing diaphregm
and passes through No., 3 vane and the inducer elbow to the inducer control valve.
The valve, when opened, causes an induoer to operste, in the constent speed drive
urdt oil Gooler ducting, in the alternator cutlet cooling duct and also in zone 2B,
A pipe from the control valve carries air to the inducer in the oil ocooler outlet
duot and o tepping from tnis inducer conveys air to the inducer in the slternatar
golling outlet duct. Zone 2B is oocled by air piped from & tapping below the

~aontrol velve, passing through the resr bulkhead to discharge gpg, the inducer into

gone 2B,

B. Breath stem

presaurised oil end air mixture fron the engine oil tank in the nose bullet
{ vented to No. 6 vane of the inteke cosing, At the outer end of the vane is the

tanks pressurizing valve; when the pressure in the tank exoeeds 21b/in? the valve
opens and allows the mixture to flow through a second passage in the vame to the oil
sepamtor, The air is then vented to atmosphere via Hug ), vene and the main engine
breather outlet. When the pressure is less than 21b/in" the mixture by-passes the
pressurizing valve via a vent hole in the vslve housing and enteres the scoond passage
in the vane to the oil separator and then %o atmosphere.

/The misture of oil and eir..
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The misture of oil apd air fron the intermedi:te ot-ing zeer che ber, delivery
ossing ooupling ohamber, compressors and «<nter-shsaft bearings, flows through pnr
into the hollow L.p eompressor shoft and pa--es td the front of the engine into“the
oil separetor; it then flows through No, 4 vane of the intuke ocering and is duoted
resrverd to be discharged to atmosphere throuh the mein =ngine brerther outlet,
The oil and air mixture from the 2nd stege turbine besring passes into the hollow
2nd stage turbine shaft and flows forserd to the end of theshaft in the delivery
casing where it is duoted vis the coupling to the inter-stege ber ring and through
" 1, 0ompressor shaft to be vented to stmosphere with the othex mixtures,

Adr from the senls of the 1st stuge turbine he the 2nd stege turbine.
air sec]l and the 1st stage turbine shaft ocoupling seal dischsrges into the turbine
bearing support drum; the sir then passes through the sperture: of the delivery
casing diaphregm to augrent the air from theyip.. cormpre or recr seals and therhRi.
compressor reir bearing seal; the whole volum of air fro these seals then passes
through No,s 5 vane of the deliver. casing to 2 vent pipe on the casing which directs
the alr to atmoaphere via the main eng’ne breather,

9. EIGDE ANTI-ICIG

H.P., compressor delivery sir is used to proteot the eir intake nose bullet and
its integ oil tank, the intake guide vanes, pitot end entry guide blades from
i hot cir passes through No. 6 vene of the deliver: cosing &nd is then
ted eRternally to & hot eir valve mounted on the l.p. compressor oesing, This
valves is opertted by an electrioal cotustor controlled from the airoraft coockpit; when
it 4s in the open position, hot sir passes into the anti-icing ocollector menifold
and through the entry guide blsdes to the anmulus at the res. of the inner casinge
The air then flows throuzh the intemal pesseges of the cueing to the nose bullet
. then forward between the bullet and the oil tenk end through an aperture at the
- leading edge of the bullet inncr skin to heat the outer skin on its rearward Jowmey
to the bullet resr fioe., Ports in the sir intske immer eesing front fece receive
the hot ainr which then flows into the intske guide venes fro« which it is exhausted

. into the engine air intake,

The pitot head, situsted in front of the le:«ing edge of No. 4 intske guide vane
is heated air by air tepped fro- the sir pipe between the velve ond fromt bulkhead;
this flexible pipe ocarries air to the pitot hcod bese through the pitot heed to vent,
through holes into the air intske,

o

10, ENGINE BAY “ENTILATION,

Zone 1, forward of the front bwlkhesd, oontains the intske cosing and 1,.p.
¢ pressor casing. The cooling air inlet ducts of the wm constant
speed drdwe wndt: O cooler pass through the bottom of this zone.

Zone 24 is the compe.tment between the two bulkheads which conteins the fuel
system; this sone is ventiloted by rom elr, ducted from iniskes fitted beneath the
exterior of sone 2. engine bay doors being directed to the top of the zone and

. aischarged to stmesphere by the indmeed sgtion of the mein engine breather, The
 oil separator is elso vented from this zone; air from the separstor flows through Noe
L vane of the intake ounsing and is ducted rearwerd to be discharged %o atmosphe re

through Zone 2A and the main ergine bre:ther outlet dmcte

r ine bulkhes: is -one 2B; this compertment contains the ocompwstion
mmbi: n;;;ﬁm::umﬂmfthmut anmulus, Ventilation of this zone is by rem alr (ducted
Sron intakes fitted benecth the exterior of sone 24 engine bay doors), enteripg the

- o~wertment and directed to the top wherc it is dicharged to atmosphere through an
[ . 't duok, To ensure officient ventilation of zone 2B during ground rumning and
taxying induced pressure oir, bled from No. 3 vane of the delivery oasing, is piped

I-"'- 4o the zone venmtialtion outlet ducts

) : 3 ir
3 7one 3 is the sone containing the jet pipe tunnel; 1t is ventilated by ram a
}:‘iuoteﬂ rro.?n in-akes fitted bemeath the exterior of onec 2A engine bay doors, direoted
¢ ayound the eircumference of the jet pipe snd exhausted at its rear end, To ensure
& flow of adr during ground running or texying the outlet end of the jet pipe tumnnel
~ 4s shaped to give extractor sction,

I 7,
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Fig. 5. Cooling air inducer system
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