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Chapter 8 AIR CONDITIONING SYSTEMS (Pre-Mod. 176)
(Including bomb bay heating and windscreen demisting systems)
(Complerely revised
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DESCRIPTION intake on the starboard side feeds cooling air 1o aircraft is on the ground. Pressure test con-
Introduction various electrical components in the nose-wheel nections are also provided for ground pressure
1. The air condit u;uuedm bay. testing of the cabin and ducting.
this aircraft enables carried 4
mmemfmumdum;:smdm 5. Five-inch diameter ground conditioning 6. A list of the main components in the
varying conditions of flight, the air in the crew’s mmﬁnﬂmﬂnmm pressurising and air conditioning system is
compartment being maintained at reasonable and bomb door structures, to which a hose pmmgh:fdluqm;nbk.mhﬂwnhthnr
temperatures and over the whole ﬁwnlgwm'mmm- é“hum_mdn_wmﬁu&dmfmwm

conditions nected to enable air conditioning cabin blications which cover listed
range of to be encountered. and the bomb bey 10 be N G il 1 ebpenso G —

2. Air from the engine Tmiluudw
pressurise the cabin, the of air being

unit, the controllers regulating the amount of —Air Condi
air sllowed 1> pess to atmospbere through the el Moo Srveen
Wm.wdmmm 1 TEMP. SELECTOR AUTO control—selects the 10 STARBOARD  MANUAL  swi
muy"mw"‘l'm“ "NMW* g"’; required cabin tempersture when the manual control of the air mass flow
mmbﬁmmmmmm CABIN TEMP. CONTROL switch is in the from starboard pair of engines—
discharge valves to provide for rapid depres- m%—wm s
surisation of the cabin in an emergency. The 11 AR FLOW the mass flow
pressure controllers are normally set to maintain 2 TEMP. CONTROL VALVE indicator—gives from port and starboard pairs of engines
a cabin pressure equivalent to 8,000 ft. altitude position of temperature control valve :
up to & maximum differential pressure of S S GRACRR S B e 12 PORT MANUAL switch—provides manual
approximately 9 p.s.i (CRUISE conditions), e s control of the air mass flow from port
but may be set when required to maintain s skl s pas of anginen
imamcgwlmmd:ﬁ- prg sz Pt TG~
e:cnmlﬁafﬂpu{ MBAT conditions) at COMBAT—sets cabin pressure control- I3 CABIN TEMP. CONTROL switch—has four
: ler at COMBAT P PWWTE
NO PRESSURE—depressurises the cabin Central off position
3. A reasonable temperature is maintained vTo—places the temperature control
ttnabinlrylirm:diﬁon;cequipmmi: 4 ENGINE AIR SwiTCHES—control the engine ‘mmﬁud:;mﬁcmad
installed in the nosc-wheel bay, which controls air supply cocks (isolation cocks}— MANUAL HOT—spring-loaded to off—
the temperature of the sir entering the cabin, OPEN-—ANUT moves the temperature control valve
uA'ialJy mmm : ﬁmg“l | i MATNJL:M - to off-
. : - coLp—spring-loaded —
mpéntm;‘bum =5 deg. C. :3 +33 controller - : m_' S -
S T I TSR o S r i ‘dm'_hmm"‘m CRAFT switches—have two positions:—
4 Provido & made for flation duri At present imoperative Forward—switches supply rressurs
non-pressurised flight. A ram air intake, T At presemt imoperanve de_'mncmlmtmhm
situated on the port side between the fusclage i A SR B SR o
Sl it s ot i loyer RAM Al ALVE switch posi- pression valves and the decompres-
Fngen boundary tions :— sion and abandon aircraft warning
q Souc (e wibes 1 Taks position lamps, respectively
ram air intake also feeds cooling sir to the cooler i ) manual operation of - decompression
in the conditioning apparatus, and an identical 9 RAM AIR VALVE position indicator valves
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ABANDON AIRCRAFT SWITCH

CREWS DECOMPRESSION MANDLE

Fig. 1. Controls—air conditioning system
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Table 1

Component Modification Ref. No. Part No. No. off A.P. Ref. Location
Pm‘;crc controller (motorised), — 27KD/620 510740 1 1275A Pressure cabin, starboard side, und
B PPy

Pressees controlies, Tyie:B - 27KD/592 510350 1 1275A plow’ Scor

Combined valve unit, !prc 20/65 — 27KD/37 503640 1 1275A Forward side of front pressure bulkhead

Relay valve - 27KD/625 510540 }  12BAY) fresnre cobi boerd s

Torward reicd | = nKkDe2s  somo 0 1 a0 o

ief valve 61 in. - f 180

B sl main o M | S e

Ground pressure test point | § in. . {1 |

Ground pressure test point 1 }§ in.  Post-mod. 70 27KD/623 505570 | 4340 [ Rearpressurc bulkhead

Ground conditioning connection 5 in. - 27KD /47 502910 1 4340 Forward side—:;lm:il- cabin, in starboard

Radar cooling coupling 2 in. - 2TKD/12 504300 1 4300 Forward end of cabin in port side—

Water extractor, Type W.E. 60 Mk. 3 — 27UA /481 - 1 430

Turbine refri m[:;t — 22%:}'493 — 1 4390

Air to air cooler, T 150-4A —_ 487 — 1 4340

Hot sir valve 1§ in. (By-pass valve) = = FKH/A/5040 I Nosc-wheel bay

T control valve - - FKH/A/5050 1

Duct relief valve - 27KD/474 505170 1 4390

Flow control valve Pre-mod. 176 - FKH/A/5049 2 4340 In ducting just forward of front spar
(port and starboard)

Mass flow controller Pre-mod. 176 27V /5269 FOA/AT 2 1275A Adjacent 1o flow control valve

Air flow modulator Pre-mod. 299 27VI5270 FMY/A/L 2 1275A Adjacent to flow control valve

Air flow modulator Post-mod. 209 — FMY/A2 2

Venturi (metering duct) Pre-mod. 176 — FKW/A2 2 1275A In ducting downstream of flow control
valve and starboard)

Air driers Pre-mod. 176 — FOD/A4 &5 4 In lines from flow modulator to venturi

Non-return valve 3 in. Pre-mod. 176 27TKD /450 505350 2 4340 Rear bulkhead nose-wheel bay

Non-return valve 3 in. Post-mod. 193 — 512330 | 4340 Forward side-rear pressure

Non-return valve 41 in. Pre-mod. 263 2TKD /466 508190 1 4340

Non-return valve 4-25 in, Post-mod. 263 27TKD/483 513600 1 4340 Rear pressure bulkhead

Emergency ram air valve — 2TKD/475 503400 1 4340

COCKPIT CONTROLS AND
INDICATORS

7. A pancl on the starboard console in the

pilots’ houses most of the con-
uulhngm indicators for the air
switch and an decompression switch
are fitted on the si of the port console.
The switches and indi are illustrated in

fig. 1, and the associated key gives a brief
description of them. Reference should be made
1o Sect. 5, Chap. | of Book 2 of this publication

AIR SUPPLY

9. Ai from
ir is tapped cach engine compressor
for cabin pressurisation and airframe anti-

RESTRICTED

for details of the clectrical functions of the

B. A control lever, mounted in the cabin
roof, above the crew’s mble, provides for
manual operation of the cabin

pressure release
valves to effect decompression of the cabin.
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MSION  PICK UP
ATER SEPARATOR
UNDER HEAT CONTROLLER

COOLING TURBINE

BRAKING
COMPRESSOR

COLD AR uum{

FILTER

TO CABIN
EXPANSION PICK UP

DRAIN PIPE

COOLING AR INTAKE

EMPERATURE CONTROL WVALVE

PRIFP  TRAY

AIR-TO-MR COOLER

COMPRESSOR OUTLET

ELIEF VALVE

HEA OUTLET FOR COLD AIR UNIT

EJECTCOR

Fig. 3. Air conditioning unit
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1o move the temperature control valve towards
the cool position. When the temperature has
fallen to 165 deg. C. the switch returns to
normal. The action of the switch overrides any
control action that may be taking place ar the

WATER SEPARATOR

CABIN PRESSURE SYSTEM
DUCTING

26. After entering the cabin through a 41 in,

(pre-mod. 263) or 425 in. (post-mod. 263)

non-return  valve, the mr supply dw:tm_g

i panels
the fibreglass sheet between adjacent formers.
Louvres at floor level allow sir in to the cabin,
and small branch pipes feed wir to the bomb
aimer's pannier and window. The feed ducts
are joined together at the forward end by a

PS5

b

nozzle gallery pipe which directs air on to the
air bomber’s window to prevent misting,

passes
grilles on the under surface of the aircraft nose.

DISCHARGE VALVES
28. A combined valve unit, Type 20/65
contaming two  bellows- i
valves, is mounted on the forward

E&
5

§
s?%
bEEE
e
iy

ﬁﬁggg

E.
3
i
?
¢
5
e,
gRs

motorised controller { para. 31), this is done
way of & relay valve, which operates the di
charge valve bellows rapidly eno -mgr:
lag when there is any surge or uctua
ton in cabin pressure. The conseq
restriction  imposed by the bellows on the
; air determines the cabin pressure.
The di valve unit is enclosed by a shroad,
and a duct the discharge air into the nose

ion to provide cooling for the radar equip-
ment.

EF

B

PRESSURE CONTROLLERS
28, Two Type-B ure controllers, cach
controlling one di valve, are mounted
in the pressunised compartment, their function
being 1o maintain a cabin pressure greater than
atmospheric at aircraft alutudes over 8,000 fi.
The motorised controller is set to control up
to a maximum differential pressure of 89 p.s.i.,
and the unmotorised controller 1o 936 p.as.i.
The reason for this difference is to ensure that
there will be no interference between the two
controllers. If both had the same setting they
would attempt to control to the same pressure
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at the same time, and since only the motorised
controllers is in mhwﬁhumhyvﬂv;@h:

insensitivity of the system to flow vanation

:
s
.

extent that L. i

dud:ug' ve and resistance is offered
0 the of air from the cabin. The cabin
pressure, therefore, is for all practical purposes
the same as a ic pressure, As the
aircraft climbs, the absolute capsule expands,
causing the control valve to close progressively.
At 8,000 ft. the valve has closed o such an

i
2
g
g.
:
§_
g

absolute capsule and contraction of the differen-
tial capsule, until at approximately 46,000 ft.

(AL6S5, Jan. 9)
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KEY
==t HOT AIR BUPPLY

TO WING ANTI-ICING SYSTEM TO FIN ANTI- ICING SYSTEM = DISCHARGING MR
e=0 COOLING AIR
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(3) Pressure by use of ground
controllers test levers to in-
(4) Combined flate to maximum
valve unit differential

(5) Air release valves—with NO PRESSURE
selected no pressure can build up.

40. Regular ing of the silica gel crystals
(Ref. No. 33C/1454) of the air dners in the

(2) The correct ground
No. 4F2013) must be used and

mﬂzmm
A compressed line must be
uﬂtluuﬂll’nlnuthu:t“rk
never be set above 10 p.si.

(3) When personnel occupy the fuselage
during pressure and leakage tests, a

F.8.7

g
BEd

CABIN PRESSURE TESTS
WITH ENGINES RUNNING
a. () B}l:nknﬂ'nthciurmrdm

(a) the vent to the N.B.S. pressure
controller
(h) the relief pipe line from the cabin

to the H2S scanner regulstor
() ensure that the static line is con-

ghﬂzddnhmﬁmmumnd
rp.m

Note . . .
It & advisable to have the 112-v. growund
mm i to mamiaim elecrrical

(4) Move the gr w:‘lﬂma(buth
pressure 1o ground test
position.
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ity ol ot U S it S
door is secure

(9) Switch all ENGINE AR switches to OPEN,
the test these should be tested

at 8-46 to 89 p.s.i. after making allowances

(13) Switch the CABIN AIR and ENGINE AIR
to SHUT and reduce engine r.p.m. to GROUND
IDLING.

(14) Make a leakage test if required
(para. 47).

(15) wng:theuunpuumhtﬂilhnb
atmospheric pressure, reconnect

troller disconnected ar (8), o

16) Disconnect the the second
gm?mﬂwnin(!). e

(17) Repeat items (11), (12) and (13). The

(A.L.63, Jan. 59)



cabin pressure this time should stabilise at
882 1o 936 p.s.i. due to the higher setting
of the unmotorised controller.

(18) Whmthenbwprmhn&lhm
pressure, inch the ram air
fully oren.

(19) Reconnect the disconnected controller
and reset the ground test levers on both con-
trollers to the flight position.

(20) Reconnect at the forward pressure
bulkhead the vent to the N.B.S, mnuntlr:
and the relief pipe line from the cabin w
the H2S scanner regulator.

During one of the pressure tests aiready
described, while the pressure is at 9 p.s.i. and
the engines are running, functioning of the

of manual selection of airflow
Note .

a 3-inch da.

CABIN PRESSURE TEST
USING THE GROUND TEST RIG

4. Fotthhtutnmoflhep‘ouadmtm"
trolleys listed in Table 1, Sect. 2, Chap. 4,
should be used.

(I) Blank off at the forward pressure
bulkhead :—

(a) the vent to the N.B.S. controller

(b) the relief pipe line from the cabin
to the H2S scanner regulator,

(¢) ensure that the smuc line is con-
nected to the calculator type 3 in the
N.B.S. Mk, 1,

(2) Connect the testing trolley to the 1§ in.
(pre-mod. 79) or 14§ in. (post-mod. 79) test
connection on the rear pressure bulkhead,

(3) Connect a manometer to the adapter
jacent to the test conmection.

(4) Check that the ram air valve is shut,

5) Operate the ground test levers of both
;Lsmmmdhlmthegmndmt

'

trolley is set ro 10 pai,

(9) Start the testng :rollqv and set the
cuzttmll to pressurise the cabimn.

(10) Check that the cabin pressure stabilises
at 8:46 © 89 psi.

(11) Shut off the testing trolley.

(12) Make a leakage test if required
(para. 47).

(13) When the cabin pressure has fallen to
atmospheric pressure, enter the aircraft and

RESTRICTED

reconnect the unmotorised pressure con-
troller d;mnmd at (6),

(14) Disconnect the piping to the second
controller as in (6).

(15) Repeat items (7) to (11). This time
the cabin pressure should stabilise at B-82

w 936 psi. due w the higher setting of
the unmotorised controller.

(16) When the cabin pressure has fallen to

open the entrance

dm.mdmovedwm:uﬁn;udky
and the boost gauge or manometer,

pipelines to the ambient altitude switch.
(5) Open the release valves manually or
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4—3
3=12
2—1

CABIN PRESSURE TIME
p-sd. gauge min. sec.
9—8 1 26
8§ —7 1 35
T7—6 1 48
6 — 5 2 5
5— 4 2 8

3

3

5

WA
-4

DUCT PRESSURE AND LEAKAGE
TESTS

48. The ducting is divided into two sections,
one working at higher pressures than the other.
i mhﬁni:vﬂuwﬂnmﬂowcomnl

is in two portions, one each
aircraft. i

t
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54. The air i i in the
mwhdhymhmm
as a it with the crate
which it is fired special hoists are

renewals are made in the ducting, the complete
section of duct in which the repair or renewal
has been made must be tested.

HIGH PRESSURE DUCTING TESTS
51, (1) The mass flow control valves, anti-
bomb bay heating hot air valve should be
CLOSED.

(2) Closg all engine isolation cocks,

(3) Connect the supply unit with pressure
gauge to the | in. bore pressure test point
adjacent to the duct run in the wing anti-

(4) Raise the duct to 190 ps.i.
and hold hww

LOW PRESSURE DUCTING TESTS
52, This is best done in two stages; the first,
for the nose-wheel bay installation from the
3 in. non-return valves to the cabin, being as

follows :—

(1) Lock the 41 in. non-return valve
adjacent to the rear cabin bulkhead in the
(2) Ensure that both 3 in. non-return valves
uamdm"mdm
supply systems are

(3) Disconnect the water drain pipe on the
water separator and blank off the tapping.
(4) Disconnect the oil vent pipe from the
cold air unit and blank off the tapping.

REMOVAL AND ASSEMBLY
required for the removal operation, each com-

prising the following items:—
Winch, aircraft
components ... w+  Ref. No. 4GC/5425

RESTRICTED

(5) Connect the supply unit and
m:ﬁn}i& .S.P. pressure test point

the 3 in. non-return valves and
the cooler.

(6) Raise the duct pressure to 50 p.s.i
gauge, and hold for 60 seconds,

(7) Raise the further and check
that the duct relief valve cracks at 55-
56 p.s.i.

(B) The leakage test can be done at this
stage as pressure is falling in the ducts. The
5 BAL aaal e Bac et s

p.si. gauge not

32 seconds.

53. The following is the procedure for the
complete low pressure ducting tested in con-
junction with all the high pressure ducting:—

(1) Ensure that the mass flow control
valves are OPEN.

Handle winch, 9 in. ... Ref. No. 4GC/5426
Extension tube, 84 in.  Ref. No. 4GC/5452

Top sheath (type No. 1)
Ball-end cable winch ... Ref. No. 4GC/5433,
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Fig. 7. Removal of air conditioning unit
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The procedure for removal is as follows:— the small plug on the side of the Y- the sockets provided at each end of the crate.
piece duct at the end, Quick-release pins are provided at these
(1) Disconnect two forward clamps on the _ points to ensure that the ball ends do not
Y-picce to the cabin; also disconnect the (6) Remove the cooling air intake, inadvertently escape from the sockets,
(7) Remove the two knurled nuts which (11) Take the weight of the crate on the
(2) Disconnect the two rear clamps— secure the unit and bring the unit off its hoists and remove the quick-release pins
ejector and inlet from the mixer box; also locating pins. attaching the crate to the slide.
disconnect the bonding
(8) Slide the unit on its fixed rail until it is Note ..
(3) Disconnect the cold air unit breather ﬁ;awm:umdmmm These ping must om mo accoumt be removed
pipe at the lower rubber connection. N until the weight of the wnit is fully and safely
borne by the hoist cables,
(4) Remove the split pin, nut and bolt (9) Hook the two Minilift hoists in ;
from the top and bottom of each nose-wheel pull the ball end on the hoist 18 in. (12) Position a trolley, Ref. No. 26DC/
door jack, and tie jacks back out of the way, out from both hoists and thread the ends over 95150 under the unit; swing the support
the fixed pulleys in the roof of the nose- arms at the comers of the trolley outwards.
(5) Having first ensured that the power wheel bay.
supplies are switched off, remove the three (13) Lower the unit into the trolley; swing
Breeze-type plugs at the rear of the unit and (10) Artach the ball ends of the cables in the support arms of the troliey inwards and

BLANK HINGED
ON BOMB ARCH
SUPPLY FOR AIR COLD AIR INTAKE -

TURBINE IN DORSAL FIN ¢ -

POST-MOD ag

| COLD AIR
VALVE ASSEMBLY

Fig. 8. Bomb bay heating
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secure the crate with the quick-release pins
supplied.
(14) Remove the Minilift hoists,

(1) Main control switch—three positions,
AUTO-OFF-MANUAL.

(2) AL MEAT CONTROL switch—three
1t INC.-OFF-DEC., spring-loaded to

(3) Semting potentometer—enables the
operator to set the datum temperature under
(4) Bomb bay empersgure indicator,

F.5./10

HOT AIR SYSTEM (fig. §)

100 deg. C.
INJECTOR
#0. Hot air from the engine compressors
through the hot air control valve to the

EE@E“E
i
‘8 ES’ ;gg
il
Eﬁssgi

5
;

62. To operate the system under sutomatic
control proceed as follows :—

RESTRICTED
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(n Emrt@ﬂ;hcmmulmhum
open (pressurisation panc),

(2) Place the main control switch o AUTD.

(3) When the bomb bay temperature has
s Operate the setting potentiometer

above 130 deg. C., an overheat switch in the
Mumm&mmwvﬂnhd&



DETAIL C

Fig. 9. Windscreen demisting—silica gel system
RESTRICTED
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screen interspace be reduced at approximately SERVICING
the same rate as the cabin in order 1o AIR DRIERS
avoid possible ¥ﬁnm‘h‘m
differential o obtain this con- 72 Al ing carridges should be
whmmwmﬂmwm blue to pink.
expansion of the air and therefore rapid reduc- To do this proceed as follows:—
ﬁmdﬁepmchﬁ:ﬁndm%
limes. A light alloy box on the rear side
forward pressure dome houses the three
bladders.

\'*.

-.-'-' =
FEED DUCT ASSEMBLY

PLOTS FLOOCR
SUPPORT MEMBER

BLOWER AND

MEATER UNIT ASSEMBLY ~

Fig. 10, Windscreen demisting—thermal system
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