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ATR SYSTEMS - DESCRIPTION AND OPERATION

1. General

A. A supply of both high and low pressure alr is obtained from bleed ports
located on the engine intermediate and diffuser casings. The bleed port
on the intermediate compressor case furnishes the low pressure, medium
temperature air for the airplane thermal anti-icing system. Similar
bleed ports located 1n the diffuser case provide high pressurz, high
temperature air to drive the turbocompressor, to pressurize the hydraulic
reservoir, to supply air to the o1l cocler growd air ejector onn turbojet
engines, to anti-ice the engine ailr inlet secilion ant nose cowl, and to
actuate the thrust reverser. (See 75-6<0.)

B, On turbofan engines, a compressor bleed system is incorporated to relileve
pressure from the front compressor through a large diaumcter overboard
discharge bleed valve, controlled by & pressure sensiltlve L.eunatic
actuator,

C. For further information on systems utilizing crogioo i bosud 1o pressure
compressor bleed air refer to the folluwinug

HIGH PRESSURE BLEED AIR LA PRESZURE Blade.y o
System Chapter Swyatenm Chapter

Engine Fuel Deicing System 28 A-C Geuerator Drlve system 2l

Hydraulic System 29 Ice and Rain Protection

Pneumatic System , 2L, 36 Systems 30

Thrust Reverser Control

System T8
t
|
|
6
Apr 15/65 75-0

SN REV Mar 1/89 Page 1
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ENGINE AND NOSE COWL ANTI-ICTNG SYSTEM - DESCRIPTION OPERATTON

1 Genersl ‘

A. The engine and nose cowl antl-icing systems provide thermal l1ce
protection for the engine compressor inlet gulde vane and shroud
assenbly, the engine nose dome, end the nose cowl. {(See figure 1.)
This protection also extends to the turbocompressor air inlet end =sir
scoop, end the inlet pressure probe of pressure ratio system in the
engine strut. The system utilizes hot, high pressure air from the
engine diffuser cese and directs 1t to the 1nside surfaces requiring

anti-lcing. Pert of the air 1s then exhsusted into the engine compressor

while the remsinder is exhausted overboerd through an opening in the
bottom of the nose cowl.

B. Engine and nose dome enti-icing air is drawn from the left and right
side of each engine. An snti-icing velve and an eir regulastor are
included in ee.chl line to control the flow.

C. Nose cowl anti-i'cing alr 18 supplied from the right side of each engine.
An anti-icing valve, thermostetic valve and an air ejector are instelled
in the line. The alr ejector restricts the flow of alr and controls the
temperature by drawing smbilent air into the nose cowl to mix the hot eir
from the engine..

ENGINE AND NOSE
COWL ANTI-ICING g ————p TP T T pmh—

CONTROL SWITCH\ I ' , )
N Te ©To
D@

- »
RALI REFELLEN] ~ _—

Q -

VALVE POSITION LIGHT
I\

MYTRACTA}

o
Qe Vo
-

L L]

NACELLE VALVE b
SELECTOR SWITCH

! OVERHEAD PANEL

'

10 Engine and Nose Cowl Anti-Ieing System Equipment Locetion
Jul 15/68 n Figure 1 (Sheet 1) 75-6-0
SN REV Mar 1/89 Page 1
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NOSE COwL
THERMOSTATIC
YALYE HOUSING

ANTLICING AIR
REGULATOR HOUSING

ENGINE
MOSE COWYy ANTI-ICING
ANTI-ICING VALYE

ENGIN!E ANTI-ICING

ENGINE
ANTI-ICING
AIR REGULATOR

HOUSING
Engine and Nose Cowl Anti-Icing Syatem Equipment Location 18
75-6-0 Figure 1 (Sheet 2 of 2) Nov 15/63
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D. The engine and nose cowl anti-icing valves are controlled by the nacelle
enti-ice switches in the control cabin (See figure L ) A velve
position light for each englne and & nacelle valve selector switch make
1t possiple to determine from the control cabin 2f the valves nave
opéned after the nacelle anti-ice switch for any engine has been
positioned to "ON" ("OPEN"). The valve position light will illuminate
when the nacelle valve selector switch i1s positioned to either 'LE,’
"NOSE COWL" or "RH." Failure of the light tu illuminate st any selector
switch position indicates feilure of that particular valve 1¢ havs
opened, On AF, TWA and USAF alrplanes, it is alsc possible to determine
1T the valves have closed after the nacelle anti-ice switch for axy
engine has been positioned to "CFF' ("CLOSE"), Illuminatior of tne
valve position light on these s.rplanes indacates that each valve s in
the same position as the necelle anti-ice switch

2., Engine Anti-Jeing Valve

A, The engine anti-iecing valves are motor operated, hutterfly type valves
wnich are either fully open or closed acrvording o switch positior
Two valve configurations are used or JT3D engines One type hes a
circulsr mounting flange with six bolt holes =qually spaced arcund eact
flange. The other has square mounting flanges with four bolt holes in
each flange, one at each corner.

B. The engine anti-icing valves are installed between the forwerd and rear
anti-1cing tubes on each side of the engine (See figire 1 )

3. Engine Antl-Teinz A1r Re tor

A, Tdentical engine anti-lcing air regildators are located on the l=ft and
right side of each engine (see figure 1.) The regulator valve-~ e
controlled by bimetallic coils commecsted to 2 aoving sleeve Th =
sleeve covers or uncovers holes in the regulator housing thuvs Jorawing &
variable crifice controlling the flow of air The setting oi “hs
regulators i1s such that they are fully open wath TO°F (21°() asv tu-
bimetallic coils and nearly closed (end of travel) with a 62C°F (327°C)
alr tempersture. If inlet alr to the engine 1s heated, there wi.l be &
thrust loss; thus, the englre antl-icing system ls desigrned to liriw the
quantity of air to no more than is necessary to control icing

L Nose Cowl Anti-Icing Valve

A. The nose cowl anti-icing valve is & butterfly type valve T™wo t,m=s cT
valves are used: one type is operated by a reversible 28-volt a-c
electric motor, the other type 1s operated by pnewmatic pressure —ne
direction of which iz controlled by = solencld. 4 position indieator,
on each valve, enables the position of the'valve butterfly to be verifiec

May 15/65
+
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The nose cowl antil-ilcing -alve 15 located on the left side of the engine
above the forwerd reverser slot seal.

5 Nose Cowl Anti-Ieinz Thermostatic Valvé

A.

The nose cowl anti-lcing thermostatic valve is bolted to the diffuser
case on the right side of the engine. The purpose of the unit is to
provide an orifice which varies with temperature to control the flow of
air within the ducting. The valve 1s controlled by buretailic coils
connected to a moving sleeve, Ths =xtent and direction of movement 13
in accord with the expansion or contracticen of the coils caussa hy
variation in temperature. This rotation of the sleeve, covers or uncovers
holes in the valve housing thus forming a variable orifice cortrolling
the flow of air., The unit 15 capable of operating with a pressure of
250 psia on the upstream side of the unit, through the temperatire rance
of -65°F to T90°F, and can operate at prolonged terperatures of Al0"F
The unit is made of corroslon resisztant materials t0 resist the effects
of compounds normally sssociated w2th high temperature jet engire
pnewatlc systems.

i

6. Operation

A,

The engine anti-icing system picks up hot compressed air from the engine
diffuser case. (See figure 2.) One esternal line on the left side of
the engine, ducts the air forward to an engine anti-icing air regulator
and engine anti-icing valve, and then into two amaller lires ta tne
outer ring of the inlet guide vane and shroud weldment  The right
shroud fitting is at the four o'clock positicn and the left shroud

RIGHT ENGINE ANTFIC ING
AR REGULATOR

OPEN . e RIGHT IN(: INE
ANT| IC ING VALVE

RIGHT DFFUSER - ﬁr
TAKE-OFF ‘-\\ . i _

T5-6=0
Page 4

-g_{ — FNCINF NOSE
i // DOMF
!

s ]
L i & I ——
LEFT DIFFUSER Jﬁim\“_ - __i___-é'
he Snsintam

TAKEQFF

— LEFT ENGINE
i ANTI W ING VALVE

LEFT ENGINE ANTH ICING
AR REGULATOR

Engine and Nose Dome inti-Icing Flow Diagram -
Figure ¢ May i -
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fltting 1s at 1he right o'clock posilion From tle space betwecn the
outer shroud wells, the alr travels imward throuch each 1nlet gvide
vane to the imney shroud ring  The alr then pascrs out the Tor ru
edge of the sluoud ring to the engine nose dome and Ls exhausbted 1nio
the engine compressor inlet throusgh a Jouver el the lower rear ol the
nose dowe AL the two o'clock position on Lhe zight side of the engine
a segeond ondil-icing line duets air throusgh a regulator ouwl an engine
artr-1~ivg valve to the fan section shroud. The air passes through Lhe
douhle vall shioud to the inlet guide vanes and nose dome

B The nose cowl anti-icing system picks up hot compressed air from the
cngine diffuser case (See figure 3 ) Air is duected forvard by an
external line on the right side of the engine, through the lhermostatic
valve and the nose cowl anti-icing valve, to the nose cowl  Ambient
air is mixed with the high temperatwie air to prevent excess: = heal.og
of the nose cowl structure, The ambienl air supply is drawn iLhrough an
ambient air inlet (located at the bottom of the nose cowl) by means of
a Jet pump. The heated mixture is directed onto the interior surlfaces
of the nose cowl by means of a perforated distritubtion twwe  The air
153 then exhausted overboard through a port in the botlom of the nose
cowl A smaller air duct directs anti 1ring air

blff INCET ANTHACING LIRE —

{F==wie. AMN-IomG ONE —,
AIR EJECTOR
) (JET PUMP)

ANTFICE LINE (FROM DIFFUSFR CASE)
T NOSE COVIL
NOSE COWL AN ICING 1 INE

ANTEICE VA vE

THFRMOSTATIC YALVF

———
—

T0 STRUT MQUNTED
PT 2 PROBE (IF FITTED
{SEE CHAPTER 17 )

]

MBIENT AIR INIET

DIFFUSER CASE ANTEICE AIR OUTLET

[T encine rirteo wir & TuRBOCOMPRESSOR ONLY |

|
Nose Cowl Anti-Tcing Flo% Liagram

‘ ‘ I)]Gn 5
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SWITCH Loer )
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PILOTS' LIGHT
SHIELD SWITCH
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T

OVERHEAD PAMEL

RELAY

SHIELD
12

AN
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——
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TI ICING

ENGINE
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tc the turbocompresser air inlet and air scoop. The nose cowl anti-
icing valve on each englne ie controlled by the same switch es the
engine antl-lcing valves for that engine.

C. The three antl-icing valves on each engine are controlled by & single
entil-icing control switch, located on the overhesd panel together with
four valve position lights and a single rotary selector switch. The
selector switch has four positions, "OFF," "LE," "NOSE COWL" and "RH."
The switch 1s rotated from the "OFF" position whenever confirmetion
of individuasl valve position is required. (See figure L4.) Simultaneocus
indication for all four englnes is given at each selector switch
position. Fallure of an indiecator light to 1lluminaste upon selection
indicates feilure of the respective valve to have opened. Upon selection
of the fire switches to the fire position, the anti-ice valves on the
respective engines will close

Jul 15/62 75-6-0
Page 7
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ENGINE AND NOSE COWL ANTI-ICING SYSTEM - TROUBLE SEQOTING

1 Genersl

A, Trouble shooting for this system 1s accomplished through the use of two
individual trouble shooting charts. One chart is used for the engime
anti-icing system and the other chart for the nose cowl anti-icing
system

AD]

Engine Anti-icing System Trouble Shooting Chart

LOSS OF THRUST DUE TO
ENGINE ICING

Check posltion indicator
on velve for movement.

If -
OK - Repiace regulator NOT CK - Check wiring
for continuity.
0K - Replace velve. ROT OK - Repair or
replace wiring.
2
Nov 15/61 75-6-0
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3. Nose Cowl Anti-Icing System Trouble Shooting Chart

LOSS OF THRUST

With external power connected to airplane and engines runhing
at 1dle on airplanes with solenoid operated valves, close
ecircurt breakers and turn on engine and nose cowl anti-ice
control switches on overhead panel. Place NACELLE VALVE
SELECTOR switch in NOSE COWL position. Observe

valve position light, IF -

Valve position light
fails to 1lluminate at
idle power, slowly
lncrease engine rpm up
to ULSZ Ny, IF -

VALVE POSITION LIGHT
FAILS TO ILLUMINATE

Test valve position
light, IF -

OK - Check comtinuity
of wiring from selector
sWwitch to valve. IF -

NCT OK - Replace bulb

OK - Check anti-icing NOT OK - Repazr or
valve. IF - replace wiring
CK - Replace thermo- NOT OK - Replace anti-
static valve 1cing valve
2
T5-6=0 Oct 15/68
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1. Removal/Tnstallation Engine Anti-Ieing Arr Regulator

A. Remove Engine Anti-Tcaing Alr Regulator (See figure 201.)

(1) Open four engine anti-icing system circuit breaskers on circuit
breaker panel P5.

(2) Open engine left or right side cowl panel as required.
(3) Disconnect electrical connector at valve essembly.

(h) Remove bolts securing rear anti-icing tube t0 engine diffuser
case. Ensure that parts do not fell into engine diffuser case

CAUTION: IF PARTS FALL INTO ENGINE DIFFUSER CASE, THEY MUST
BE RETRIEVED BEFORE ENGINE IS OPERATED OR INTERNAL
ENGINE DAMAGE MAY RESULT.

(5) At left side of engine, remove clamps securing rear anti-icing
tube to fuel heater deicing eir supply tube and P&WA plumbing
tube

(6) Remove bolts securing left anti-lcing valve between anti-icing
tube flanges, support valve and move rear anti-icing tube aft
enough 1o remove alr regulator from rear anmti-icing tube.

(7) At right side of engine, remove bolts securing eft flenge of

anti-icing valve to rear anti-icing tube, remove rear anti-icing
tube.

(8) Remove anti-icing air regulater from rear anti-icing tube.
B, 1Install Engine Anti-Icing Alr Regulator (See figure 201 )
(1) Install anti-icing air regulator in rear anti-icing tube. If
early style (six hole flange) air regulator is being installed,
Dlace new gasket between regulator and tube flanges

NOTE. New type {four hole flange) alr regulator does not require a
gasket.

Mey 15/65 T5-6-11
+ Page 201
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VALYE INSTALLATION
BOLY

FORWARD
ANTI-ICE
TUBE ASSEMBLY

REAR ANTI-ICE
TUBE ASSEMBLY

ENGINE - - REAR ANTI-ICING
ANTHCING TUBE ATTACH BOLT
VALVE — - - {3 PLACES)
STRUT DRAIN
ELECTRICAL LINE SUPPORT
CONMECTOR — — ! - BRACKET
\ ANTI-ICING = FIRE
AIR REGULATOR OETECTOR
FUEL HEATER SUPPORT
DEICING AIR cue
LEFT S|DE SUPPLY TUBE
ELECTRICAL
CONNECTOR
0\\\
\Qup )) /
- 4 l’
REAR ANTI=ICE
Tl e
oy
#.‘r -
3 VALVE-TO-REAR ANTI-ICING
TUBE ATTACH BOLTS
YALVE
SUPPORT
BRACKET
ANTI-ICING
AIR REGULATOR -
FORWARD
ENGINE mz—rcmc
gﬁgssn I —VALVE-TO-REAR

ANTI-ICING TUBE
ATTACH BOLTS

REAR ANTH-ICING
TUBE ATTACH
BOLT 3 PLACES)
RIGHT SIDE

Engine Anti-Icing Air Regulator Inetallation

2
75-6-11 Figure 201 My 15/65
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(2) Llocate anti-icing valve 1n posltion between forward and rear

(3)

(&)

(5)
(6)
(7)
(8)
2
May 15/65

anti-icing tubes. Place new gaskeis at valve flanges if early
style (six hole flange) valve 1s being installed. At right side
valve, locate an electrical wiring support clip at upper 1npoard
bolt hole location on forward anti-icing tube flange.

Tnstall bolts eand nuts securing valve to tube flanges. Tighten
bolts and install lockwire.

Install three bolts securing rear anti-icing tube to engine
diffuser case. At left side of engine, position strut d&rain line
support bracket at forward bolt hole locations; if a continuous
vire type fire detection system 1s installed, locate fire detector
support clip at aft bolt hole location At rigat side of engine,
locate mn electrical wiring support clip at aft bolt hole locatior
Tighten bolts end install lockware.

At left side of engine, install and tighten clamps belween rear
anti-icing tube, fuel heater deicing azxr supply tube and P&WA
plumbing tube

Cormect electrical connectdr to valve

Close engine anti-icing system clrcuit breakers.

Close side cowl panels.
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NOSE _COWL ANTT-ICING VALVE - MATNTENANCED PRACTICES

1. Removal/Installation Nose Qowl Anti-Teing Valve

A Remove Nosc Cowl Anti-Teing Valve

(1) oOpen four engine anti-icing system cireuwit breakers on circuil
breaker panel P5

' (2) Remove nacelle forward fairing. Refer to 71-5-11, "Nacelle Forward
Fairing - Maintenance Practices "

(3) Discomsct electrical connector from valve assembly. (See figure
201. )

I (h) Remove beolis conneclang valve support brackets to valve forward
flange

(5) Remove bolt: commecting rear anti-icing tube to valve aft [lange
1

(6} Remove bolts connecting froward anti-icing tube to valve forvard
flange

e (7) Remove anti-icing valve assembly.
B, 1Install Hose Cowl Anti-Icing valve

{1) With new gasket placed between mounting flanges, position electrical
wiring elip as shown in figure 201 and bolt nose cowl anti-lcing
valve to forward anti-icing tube apd velve support brackets
Torgue bolts withan 70 to 80 pound-inches and install lockwire

HOTE  hen 1nstalling a solenoid controlled, pneumatically
operated typs valve, positlon valve with arrow on valve body
pointing forward

(2) With new gasket placed between mounting flanges, bolt rear anti-
icing tube to nose cowl anti-icing valve assembly., Torque bolts
within 70 to 80 pound-inches and install lockwire

(3) Deleted.
(4} Connect and lockwire electrical connector to valve assembly.
(5) Close engine anti-icing system circumit breakers.

(6) Reinstall nacelle forward fairing.

2
May 15/65 75-6-7]
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SOLENDID CONTROLLED
PNEUMATICALLY OPERATED
NOSE COWL ANTHICING
VALVE (INSTALLED AS
SHOWN WITH OR WITHOUT
TURBOCOMPRESSOR)

ELECTRICAL "
CONNECTOR
REAR
ANTIFICING
TuBE
'h—'/
)
/
FORWARD j
ANTI-ICING
TUBE
~
SUPPORT
INSTALLATION ) BRACKETS
BOLT AND WASHER <) i
(8 PLACES! + % ][9
ELECTRICAL
WIRING
SUPPORT
cLp
\“
g
= ’
Nose Coyl Anti-Icing Valve Installation
T5-6=21 Figure 201 May 15/65
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NOSE _COWL, ANTT-ICTNG THERMOSTATIC VE = ANCE S

1. Removal[Installation Nose Cowl Anti-YTcing Thermostatic Valve

NOTE: Observe and mark locations of electrical wirling support clips before
removing valve.

A. Remove Nose Cowl Anti-Icing Thermostatic Valve (See figure 201.)

(1) Open four engine anti-icing system circuit breakers on circuit
breaker panel P5.

(2) Open engine right side cowl panel.

(3) Remove two bolts commecting hydraulic panel support bracket and
valve flange 1o engine bleed pad.

(4) Remove four valve mounting bolts.

(5) Uncouple nut and disconnect rear anti-icing tube from thermostatic
valve, Remove valve sssembly.

NOSE COWL ANTI-ICING
THERMOSTATIC VALVE

/
¢ s 2y
\_\\
. NUT
Neo AR REAR ANTHICING
TUBE
HYDRAULIC PANEL —
SUPPORT BRACKET \ o |
BOLT
Q, N {FOUR
BOLT PLACES)
(TWO PLACES)
|
2 Nose Cowl Antl-Teing Thermostatlic Valve Installation X
May 15/65 Figure 201 75-6-31

+ Page 201



75-6-31
Page 202

i de - AN T

7745

g7
MAINTENANCE MANUAL

Install Nose Cowl Anti-.Icing Thermostatic Valve

" gl keceaeity

wama a
I

TURBOFAN

(1} Using a new ggsket, posilion thermostatic valve on engine bleed

pad as shown in flgure 201,

(2) Locate electrical wiring support clips on valve flangs «l localions

noted during valve removal and secure valve to engine by Instulling

four bolts., Do not tighten bolts.

(3) Install remmining two bolts through hydraulic paucl suvprort
bracket st aft edge of valve flange. Do nob tigulen tolts.

(4) Connect rear anti-icing tube to valve and tighten nut. (I the
nose cowl anti-icing shutoff valve or tube coupliag have been
loosened, install all tube connectors finger tighi before firal
tightening of eny fasteners. This will minimize preload slresses

in the tubing.)
(5} Tighten all mounting bolts and install lockwi.e
(6) Close engine anti-icing system circult breaskers.

(7} Close right side cowl panel.
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l. Removel /Tnstallation Engine Anta- Velve eft Side

A. Prepare for Removel

(1) Open engine anti-icing system circuit breakers on c¢ircuit breaker
panel PS.

(2) Open engine left side cowl panel.
B, Remove Engine Anti-Ieing Valve (Left Side) (See figure 401.)
(1) Disconnect electrical connector from valve,
(2) Remove bolts mttaching rear anti-icing tube to diffuser case.
CAUTION. ANY PARTS THAT MAY FALL INTO DIFFUSER CASE MUST EE
REMOVED BEFCRE ENGINE IS COPERATED OR INTERNAL ENGINE
DAMAGE WILL RESULT.

(3) Remove clamps securing rear anti-icing tube to fuel heater deicing
alr supply tube mnd P&WA plumbing tube.

(4) support valve and remove attaching bolts. Move reasr enti-icing
tube aft to free valve and remove valve.

C. 1Install Engine Anti=Icing Valve (Left Side)

(1) Position valve on forward anti-icing tube. If six hole flenge
valve 1s being installed, place new gasket on each flange.

NOTE Four hole flange valves do not require gaskets.

(2) Move rear anti-icing tube forward egeinst velve and instel] bolts.
Tighten bolts and instell lockwire.

(3) Instell three bolts securing rear anti-icing tube to engine
diffuser case, Position strut drain line support bracket at forward
bolt hole locations. If & continucus wire type fire detectlon
system is installed, locate fire detector support clip at aft belt
hole location. Tighten bolts and lockwire.

(4) 1Install clamps securing rear anti-icing tube to fuel heater delcing
alr supply tube and P&WA plumbing tube,

(5) Connect electrical commector to valve.

10
Apr 15/68 T5-6-U1
+ : Page 401
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FORWARD VALVE INSTALLATION
ANTRICE 8OLT
TUBE ASSEMBLY REAR ANTI-ICE
% TUBE ASSEMBLY
i al -, — ?
o, \, ~ %' CLAMP
\ \ ‘ -} Vg t
ENGINE \ —— ol A — REAR ANTI-ICING
WHCM_ s : J N . TUBE ATTACH BOLT
VALVE T (3 PLACES!
1
Lt / STRUT ORAIN
Efﬁl?é?ﬁk & LINE SUPPORT
e o BRACKET
= YT AN
ANTI-ICING pNp
| AIR REGULATOR DETECTOR
FUEL HEATFR SUPPORT
DEICING AIR cue
LEFT SIDE SUPPLY TUBE
ELECTRICAL
lAcomazcma

ENGINE
ANTH=ICING
VALVE
SEE
DETAIL A

REAR ANTI-ICE /
TUBE -

ANTI-ICING
AIR REGULATOR —

FORWARD

ANTI-ICING
TUBE
— VALVE INSTALLATION
BOLTS
pa—
RIGHT SIDE
Engine Anti-Icing Valve Instaliation 10
75=6=U41 Figure 401 (Sheet 1) Apr 15/68
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HEAT SHIELD
SUPPORT BRACKETS

10
Apr 15/68

sns:ﬂcj 57 /72 W
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MAINTENANCE MANUAL

HEAT SHIELD INSIDE HALF

HEAT SHIELD OUTSIDE HALF

HEAT SHIELD
INSTALLATION BOLT
{3 PLACES)

HEAT SHIELD INSTALLATION

DETAIL A

EFFECTIITY

Al VT-DXT ond on
SA ZS.EUW and on
SN 00.5JL and on
WD CF-FAN and on
AR All except LVISA
thru LV-15D

Engine Anti-Teaing Valve Installation
Figure 401 (Sheet 2) T5=6=U41
Page 403
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(6) Close engine anti-icing system circult breakers.
(7) Close left side cowl panel.
2. Removal/Installation Engine =Tcing Valve t Side
A. Prepare for Removal

(1) Open engine anti-icing system circult breakers on circuit breaker
penel P5.

(2) Open engine right side cowl panel.

B. Remove Engine Anti-Ieing Valve (Right Side) (See figure 401.)

(1) Disconnect electrical connector fram valve,

(2) Support valve and remove bolts and nuts securing valve {or heat
shield if installed) to support bracket and anti-icing tube
flanges, Remove valve,

NOTE: Valves with heat shield (see detall A for effectivity) may
be removed with heat shield and heat shield support brackets
installed on the valve.

C. 1Install Engine Anti-Icing Valve {Right Side)

(1) Position valve (or valve with heat shieiﬁ) between flanges of
anti-lcing tubes. If six hole flange valve is belng installed,
place new gasket on each flange.

NOTE* Four hole flange wvalves do not require gaskets,

(2) Locate electrical wiring support clip at upper inboard bolt hole
location on forward.anti-icling tube Fflange; install bolts and nuts
securing valve (or valve/heat shield assembly) to support bracket
and to tube flanges. Tighten bholts and install lockwire.

(3) Connect electrical connector to valve.

(4) Close engine anti-icing system circuit breakers.

(5) Close right side cowl panel.

10
75=6-41 Apr 15/68
Page LOuL +
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COMPRESSOR ELEED SYSTEM - DESCRTPTION AND OPERATION

l. General

A.

The compressor bleed system is designed to relieve the engine of excess
air when it is not needed. Except during normel operating thrust and
higher, the engine does not need the full output of both compressors.
When cranking first begine, air will flow inward through the open
compressor bleed valve to the inlet of the reer compressor relieving
pert of the windmilling loed of the front compressor. By the time the
englone starts, the second, third and fourth stage turbines will be
driving the front compressor. Air will be coming ocut of the compressor
bleed valve from the front compressor.

The air bleed system consists of a bleed velve, s compressor bleed valve
actuator control and the necessary connecting tubing. This is a pressure
ratio system since the actuator control schedules bleed valve operation
to & varying front compressor ratio. High pressure air from the 1l6th
stage compressor furnishes the actuating force to open or close the bleed
valve. No intermediate position of the velve 15 used.

2 Compressor Eleed Valve

Al

The compressor bleed valve is & butterfly type valve which 1s controlled
by the compressor bleed vaive control unit. The valve is located near

the rear of the compressor intermediate case at the eight o'clock positiom.
Adr that passes through the valve trevels from the front compressor

ineide the lntermedilate case but outslde of the rear compressor case.

3 Compressor Bleed Valve Control Unit

A.

The compressor bleed velve control unit is & self-contained unit
consigting of a bleed valve mctuator and an actuator contrel.. This dusl
functioning unit is bolted to and supported by the compressor bleed valve
body. Two studs are used at the valve shaft opening. The actuator
section of the assembly contains e piston and pilot valve assembly. The
plston operates the valve shaft by a slotted srm. Both pllot valve and
plston are alr operasted. The control section contasing a transfer valve
essembly which 1s operated by a yoke from & disphragm. The control
section algo conteins & reset velve which 1s operated by a reset cam
connected to the bleed valve sheft. (See figure 1.)

Nov 15/61 75=-8-0

Page 1
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Dec 15/60

Flaure 1

Compressor Bleed System Schematic
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4. Operation

{ A,

N

The pressure ratioc bleed control schedules bleed valve operation to &
varying Ny compressor pressure ratic (Pg3/Py2). Discharge pressure (st)
from N compreasor is used to achieve &n intermediate high discharge
pressure (Psg) by means of & dual orifice system within the control. The
pressure (st) 15 applied to the high pressure side of the actuating
diaphragm, and is e econstant funetion relative to Ps3 pressure. The low
pressure {P,p) 1s applied to the low pressure side of the diaphragm, plus
a spring foree. Any resulting deviation from the null or balenced
position (Pb ! Area = Pte Area + Spring) produces n corrective action by
varying the Iow pressure bleed valve. Functionally, the displecement
cutput resulting from a control devietion from null position is
mechanically transmitted through a yoke essembly to & transfer valve
assembly, The transfer valve assembly, consisting of two poppet type
transfer valves, transmits the desired signal pressure to the bleed valve
actustor assembly to schedule either open or closed dleed valve position.
Sixteenth stage air (Pg,) 1s always supplied to one end of each poppet
valve and ambient air pressure (Pg,) is supplied to the other end of each
poppet valve, Therefore, dependlng upon direction of control signal
error from null position, the transfer valve will be scheduled elther in
the bleed open or clesed position and Pg), &ir pressure will be directed
through the transfer valve to either open or closed signel llne to the
bleed valve and actuator.

A reset feature 1s designed into the control section to accomodate the
step change in No pressure between bleed clesed and bleed open. The
reset is necessary due to an appreciable change in Ny discharge pressure
between the bleed open and bleed close positions, If this variation was
not compensated, excessive hysteresis in the control would cceur, When
the bleed valve is in the close position, the reset valve will be open
and conversely when the btleed valve is in the open position, the reset:
valve will be in the ¢close position.

The compressor surge bleed valve 1s left open after starting to give good
acceleration characteristics to the engine by bleeding execess air
overboard. At approximately N, speed in figure 2 the bleed valve closes
and will remain elosed until engine speed is reduced. Deceleration is
also alded by compressor surge bleed valve operation,

3
Sep 15/62 75-8-0
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NOTE: Present curve 1s compatible to engines having .
bleed vzlve with or without PWA SB 5209 incorporated.
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50
-20 0 0 40 60 ge 100 120
ENGINE INLET TOTAL TEMPERATURE = Tyq °F
APPLICABLE TO JTID-1, JTIO-1 MCE JTIO-1-MC? JT3D-3 JTI0-28 AND JTID-7 ENGINES
Compressor Surge Bleed Valve Schedule
Figure 2
6
75-8=0 T.EG.PR. Apr 15/67
Page 4 pr 15/

SN REV. July 17, 1986



