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6.1 ENGINE AIR SYSTEM

INTRODUCTION

The engine air system fulfils the following

purposes ;-

Pressurisation of constant speed unit oil tank and
bulkhead seals.

Fressurization of fuel tanks and fuel recuperators.

Hot air supply to aircraft services,

Hot air supply to fuel heater.

BEngine cooling system.

Inducer cooling air to the altermator, crnstant
speed unit oil ecoler and scne ZB.

Engine breathing aystem.

Engine bay ventilation.

Engine anti-icing.

Pressurization of Bearin; Seals

To minimise the loss of oil from main bearings the

seals are pressuriszed; l.p. compressor delivery air

tapped from the intermediate casing is utilised tn
pressurise these seals, with the exception of the

2nd stage turbine bearing rear seal which is supplied

fron the h.p. crapressor.
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5th stage 1l.p. compressor rotor disc and the inter-
pediate casing front diaphragm into an annular
chamber to pressurize the l.p. compressor rear
bearing seal. To pressurize the 1l.p. compressor
front bur.h:g seal, sir passes from the chamber
through ports in the l.p. compressor driving rotor
discs tc the bearing and oil separator seals in the
air intake casing.

The h.p. osmpressor froat bearing seal is
pressurized by 5th stage l.p. compressor delivery
air pasaing into an anoular chagber formed by the

internediate casing ....



intermediate casing rear diaphragm and the h.p.
compressor lst stage rotor disc. Air from this
chamber flows through the .pirts of the h.p. ocom-

. pressor front rotor disc into an annular chamber and
through the bore of the rotor disos to the h.p.
compressor rear bearing seal, Air flowing through
ports in the h,p. jompressor rear bearing seal
passgs into the delivery casing diaphragm annulus
and is then ecarried by a pipe through the turbine
bearing support to pressurize the lst stage turbine
bearing seal.

The 2nd stage turbine rear bearing seal is
pressurized from a tepping on the h.p. coupressor
casing; air from the 3rd stage stator blades
passes through to an elbow on the cesing and is
piped to the exhaust annulus, thpough No.l vane to
the reat diaphragm cone; it then passcs through the
diaphragm cone and ports in the bearing housing to
.. ¥he bearing seal..

of Constant 3 Unit 04l

and Bulkhead Seals.

5th stage l.p. compressor delivery air enters an
nporh'u'i}in the front faoe of the intermsdiate casing
diephragn and flows through No.l vane to the banjo of
the air supply connection; air is thnn'ipipad
externally to the oil tank which is secured to the
intermediate ﬁaing on t.he; starboard side of the
engine; +he air enters the oil tank through a banjo
union on the valve housing. Air is also utilised from
this banjo union to pressurize the front and rear
hu.'.lkhuad seals: it is I}:ipnﬂ to the ml inlet valve

at the base of cach seal.

Pressurization of Fuel Tanks and Fuel ng_t_r.!.tor!.

H.P. oompressor delivery air enters the apertures in
the delivery casing diaphragn and flows through No.3
vane into the inducer elbow of the alternator and
constant speed drive unit cooling ducts. The fuel
tanks and reotperators are pressurised from & Sapping

on the inducer ....
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an the inducer elbow.
Hot Air Su to Adrcraft Services

H.P. compressor delivery air passes through
apertures in the delivery casing diaphragm, into No.2

vane and then intoc the duet elbow from which it is
ducted ferward threugh & non-return valve to the hot
air velve fitted on the starboard side of the intake
casing. When the valve is open it allows hot eir to
flow to the airoraft for the following services :-
Cabin pressurizing
Cebin heating
Cabin air conditioning
Wing and fin anti-iocing
Fortions ef this duoting are also used for convey-
ing air to the engine starter unit.
Hot Adr Supply to the Fuel Heater
H.P. ocmpressor delivery air passes through
apertures in the delivery casing diaphragm and through
No.7 vane to the elbow on the casing. Air then flows

through the fuel heater supply pipe to the front of
the engine where it is directed to the airernf't fuel
heater.

Engine Coolirg System

Turbine disos
The front and rear cases of the lst stage turbine

disc and the front face of the Znd stage turbine disc
are pocoled by h.p. delivery air. The air enters
apertures in the seal housing support of the delivery
casing and flows through three turbire air feed pipes
to the bearing diaphragm; it is then piped through
the turbine bearing support drum to discharge,
through three spertures, on the front face of the
1st stage turbine disc.

The outer portion of the lst stage turbine disc
rear face is cooled by air from the annulus in front
of the disc, flowing through ports in the disc into
the chamber enclosed by the disc rear face and the

inter-stage ﬂiw e
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i.nl;pr-atage diaphragme This eir flows ocutwards across passes through ports in the rear face of the diephragn

the disc fece and exhausts into the turbines. cone into the vanes of the exhaust annulus and is then
To cool the inner portion of the 1st stage turbine  exhausted through holes in the trailing edge of the

disc rear face and the 2nd stage turbine d.tse front vanes into the jet stream,

face, air pasces through poris in the 1st at.aga t\n'bim Combustion chambers, casings and turbine casings

e —

shaft hub and intc the spuce between the tmrhm nlmi‘ts Compressor delivery air {lowing through the
to pass into the anmular chember between the faces of annulus of th combustion system cools the skins of the
the turbire discs. The air flm mtmd.'- across the combustion chambers end casings, flows rearwards

2nd stage disc front face and :xhnhata into the mrnimu. through portz in the turbine casing and exhsusts into

The supply of air used to pressurise the 2nd the jet stream at the rear of the 2nd stage turbire
stage turbine rear bearing seal is slsc used to cocl whe 1.
the rear fece of the 2nd stage turbine disc and the Inducer Cooling .dir to the .Jternator, Constant

Speec Unit 0il Cooler and Zone 2B

L N i ] -

front face of the bearing housing, The air flows
- Hlaf's compressor delivery air enters spertures in

the delivery casing disphragm and passes; through No. 3
vane and the infucer elbow to the inducer: control walve.

through the bearing housing and the wheel hub eir cover on
to the rear ramnrtmzud'uta# turbine rotor disc

and exhausts intn the jet stream immediately af'ter
The valve, when opened, csuses an inducer to operate, in
thazndatagaturhim. .!.mllurm:ppljrufair S -
the constant speed drive unit oil cooler ducting, in the

from the same source is diractud bf.t;'u..n the rear face alternator outlet.....
of the bearing housing and tha diaphrum cone ,
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alternator outlet cocling duot and also in gone 2B.
A pipe from the oontrol valve carries air to the
inducer in the oil coocler outlet duot and a tapping
from this inducer sonveys air to the inducer in the
alternatcer cooling outlet duct. Zone 2B is cooled by
air piped from a i.pping below the ocontrol valve,
passing through the rear bulkhead to discharge from
the inducer into szone 2B,

Engire Breathing Systea

Pressurised oil and air mixture from the engine
oil tank in the nose bullet is vented to No.6 vane of
the intake casing. At the outer end of the vane is the
tanks pressuriszing valve; when the pressure in the
tank exoeeds 2 1b/in° the valve opens and allows the
mixture to flow through a second passage in the wvane
to the oil separator. The air is then vented to
atmosphere via No.4 vane and the main engine breather
outlet. When the pressuro is less than 2 1b/an° the
mixture by-passes the pressurizimg valve via a vent

hole in the valve housing and enters the second
passage in the vene to the oil separator and then to
atmosphere

The wixture of oil and air from the intermediate
casing gear chamber, delivery cesing coupling
nhamber, compressors and inter-shaft bearings, flows
through ports into the hollow l.p. compressor shaft
and passes to the front of the engine into the oil
separator; it then flows through No.4 vane of the
intake caring and is duoted rearward to be dis-
charged to atmosphere through the main engine
breather outlet. The oil and air mixture from the
2nc stage turbine bearing passes into the hollow
2nd stage turbine shaft aad flows forward to the
end of the shaft in the delivery casing where it is
duoted via the coupling to the inter-stage bearing
and through the l.p. compressor shaft to be vented
to atmosphere with the cther mixtures.

Air from the ......



Adr from the seals of the lst stage turbine
bearing, the 2nd stage turbine air seal and the
1st stage turbine shaft coupling seal discharges
into the turbine bearing support drum; the eir then
passes through the apertures of the delivery casing
diaphregm to sugment the air from the h.p. compressor
rear seals and the h.p. compressor rear bearing seal;
the whole volume of air from these seals then passes
through No.5 vane of the delivery casing to a vent
.pipe on the casing which directs the air to

atmosphere via the main engine breather.
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6.2 ENGINE BAY VENTILATION

Zone 1, forward of the front bulkhead, contains the
intake casing and 1l.p. compressor casing. The cooling
air inlet ducts of the altermator and constant speed
drive unit oil ocooler pass through the bottonm of this
sone.

Zone 2A is the compartment betwoen the two bulkhg-ds
which contains the fuel system; this zone is ventilated
by ram air, ducted frum intakes fitted beneath the
exterior of szone 2A ongine bay doors being directed
to the top of the rone and discharged to atmosphere
by the induced action of the main engine breather.

The oil separator is also vented from this sone; air
from the separator flows through lo.4 vane of the
intake casing and is ducted rearward to be discharged
to atmosphere through gone 2A and the main engine
breather outlet duct.

Aft of the rear engine bulkhead is zone 2B; this
oompartment oontains the combustiin chambers, turbines

and exhaust annulus. Ventilation of this zone is
by ram air (ducted from intakes fitted beneath the
exterior of sone 2A engine bay doors), entering the
ocompartment and directed to the top where it is
discharged to atmosphere through an outlet duct.
To ensure effieient ventilation of zone 2B during
ground running and taxying induced pressure air,
bled from No.3 vane of the delivery casing, is piped
to the zone ventilation outlet duct

Zone 3 is the sone containing the jet pipe tunnel;
it is ventilated by ram air, ducted from intakes
fitted beneath the exterior of zone 2A engine bay
doors, directed around the ciroumference of the jet
pipe and exhausted at its rear end. To ensure a
flow of air during ground running or taxying the
catlet end of the jet pipe tunnel is shaped to

give extractor action,
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6.3 DNGINE ANTI-ICING

H.P. oompressor delivery air is used to protect the
air intake nose bullet and its integral oil tank, the
intake guide vanes, pitot and entry guide blades from
icing. The hot air passes through No.6 vane of the
delivery casing and is then duoted externally to a
hot air valve mounted on the l.p. oompressor casing
This valve is operated by an electrical actuator
controlled from the airoraft cockpit; when it is in
the open position, hot air passes into the anti-icing
oollector manif'old and through the entry guide blades
to the annulus at the rear of the inner casing. The
air then flows through the intermal passages of the
casing to the nose bullet then forward between the

bullet and the oil tank and through an aperture at the
leading edge cf the bullet inner skin to heat the outer

skin on its rearward journey to the bullet rear face.

Ports in the air intake inner easing front face receive

the hot alr-mhich. therm fowsinto the-imtake guide

vanes from which it is exhausted into the engine air
intake.

The pitot head, situated in front of the leading
edge of No.4 intake guide vane is heated by air tapped
from the air pipe between the valve and front bulkhead;
this flexible pipe oarries air to the pitot head base
through the pitot head to went, through holea into

the air intake.



E oIl SEPARATOR AND ENGINE VENT PIPES

D GENERATOR COOLING AIR INDUCING DUCT
COOLING AIR SYSTEM



OLYMPUS 200
ENGINE ANTI-ICING SYSTEM



BREEIE
TO INTAKE CASING CONNECTION

TO CONTROL SEAL HOUSING FROM DELIVERY
VALVE “A° (FRONT BULKHEAD) CASING
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ANTI-ICING EQUIPMENT
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