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COMPRESSOR AIRFLOW CONTROL SYSTEM
OVERALL SYSTEM DATA

GENERAL

Purpose: ,

* Ensures compressor stability during starting, off

design operating conditions and reverse thrust
operation

Subsystems:

* Bleed systems
- Start bleads
- Tandem bleed system

- Reverser actuated bleed system
® Variable vanes system

Components: )

* Fuel pump

* Hydromechanical fuel control
* Engine vane and blead control
® Vane actuator

* Bellcrank .

¢ Mach probes

¢ 3.5 bleed valves

¢ 3.5 bleed control valve

* 3.0 bleed actuator and feedback c¢able
* Turbine case valve
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COMPRESSOR AIRFLOW CONTROL SYSTEM
OVERALL SYSTEM DATA—COMPONENT LOCATION

ENGINE—RIGHT SIDE

,. ....r‘.e.ﬂv.:.,._. ., .....J.m.i( ..... 1, . .. .. .- ,...
ImediateT case Tearface. at 4:00

‘ .Ou.nmmﬁ__!ﬂ_m.ﬁnzomn e

Engine Vane and Bleed Control:

* Mounted on high pressure compreassor case at 3:00
position

Belicrank:

* Mounted just above variable vane actuator

Vane Actuator:

* Mounted on high pressure compressor case at 4:00
position

Fuel Control:

* Mounted on fuel pump

, IS
i

Fuel Pump: M

* Mounted on main gearbox forward right hand side

3.5 Bleed Valves: . ¥
* Mounted on Zn: pressure compressor at 1:00 and
3:00 positions
WA “

i
1
'



. — ENGINE VANE
3.6 BLEED i _nu AND BLEED
VALVES CONTROL

ACTUATOR ﬁ 1y BELLCRANK

,,, 75-30
M*RIGHT SIDE IS

. . 1 CA(



ﬂu , COMPRESSOR AIRFLOW CONTROL m.-<m._.m_$
. OVERALL SYSTEM DATA—COMPONENT LOCATION

ENGINE—LEFT SIDE

3.0 Blesed Actuator and Feedback Cable:

* Mounted on intermediate * Mounted on high
position position
* Cable connects to EVBC on right side of engine

3.5 Bised Valve:

case rear flange at 7:00 preassure compressor case at 11:00

3.0 Bleed Actuator Posltion Switch:

* Mounted on aft end of 3.0 bleed actuator

3.5 Bleed Control Valve:

® Mounted on high pressure compressor at 8:00 -
position ‘
R Rt Al N e S e Gl TRt
Soriini Smommo._qm. r-flange at 8:00 |
OsHoSTIBIEEHiCallyS antriced  thase 7
Turbine Case Valve: m
* Mounted on high préssure compressor case at 9:00
position “
__
|
M

OV

N
\ i :

p
D
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3.5 BLEED

TURBINE CASE VALVE

qoW

]

3.5 BLEED

FEEDBACK
CONTROL VALVE

CABLE

ACTUATOR
POSITION SWITCH

3.0 BLEED b

ACTUATOR | 75-30

AIRFLOW CONTROL'COMPONE 2_._..m_w__.~ LEFT SIDE

e
>

~

1 CACS



< COMPRESSOR AIRFLOW CONTROL SYSTEM
- . | 3.6 START BLEEDS SUBSYSTEM

GENERAL

Purpose:

* Improves engine start characteristics and
prevents compressor surge

Components:

* 3.5 Bleed control valve

* Turbine case valve

¢ 3.0 Bleed actuator position switch
* 3.5 Bleed valves {2)

Description and Operation:

* The 3.5 start bleed valves are spring loaded
open at engine shutdown and up to 50% N2
during start

* At 50% N2, the PCB3.5 hydraulic signal from
fuel control unit opens 3.5 bleed control valve
sllowing PS4 to pneumatically close upper right
and lower right 3.5 bleed valves, (On ground) _

* The upper left 3.5 bleed valve stays open since
the 3.0 bleed actuator position switch energizes
the bottom turbine case valve solenoid, venting
the upper left 3.5 bleed valve to open

* The 3.0 bleed valve is full open during start

o

CACS 10

)
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.T9D

TURBINE CASE
VALVE

UPPER
RIGHT 35 -

.\.‘.‘
-
VENT ¥ Bty 3.5 BLEED
28 VDC VIA ~. = CONTROL
3.0 BLEED ik
ACTUATOR %mﬂwmw 5
POSITION SWITCH :
PCB 3.5 » « PIH
CF\\\\ me
P
@ ©
T ATPY T DU I INCY CT 4343
TART BLEEDS'
| |
ﬁw
__3 CACS
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COMPRESSOR AIRFLOW CONTROL SYSTEM
TANDEM BLEED SUBSYSTEM

GENERAL

Purpose:

* Prevent compressor surge

Components:

* 3.0 Bleed valve and actuator

* 3.0 Bleed actuator position switch and tripper

* EVBC

* ULH 3.5 bleed valve m_
* 3.5 bleed control valve ;
* Turbine case valve

Description and Operation:

* Upon acceleration from idle remaining open ULH 3.5 _
bleed valve and modulating 3.0 bleed valve both ”

close; valves open again upon deceleration

* Tandem feature js removed at liftoff, thus al| (3) 3.6 L
bleed valves remain closed in flight ,

20014104

CACS 20
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ONTROL
N PIH

28 VDG

VANE AND
BLEED

AlR/

GROUND
SWITCH

CONTROL ~




M- 14-108

3.0 MODULATING BLEED

* Ensures compressor
thrust operation,
operation

Components:

* Engine vane and
* 3.0 bleed actuat
* 3.0 bleed ring

® 3.0 bleed actuator feedback cable

Description and Operation:

low pressure com
static pressure.

pressure fuel to a do
actuator causing the
open, or modulate. Th
the EVBC request/res

* 3.0 bleed actuator position is sensed by 3.0
bleed actuator position switch

COMPRESSOR AIRFLOW CONTROL SYSTEM
TANDEM BLEED SUBSYSTEM

stability during start, low '
nmno_oqmzo:. and reverse thrust

bleed control (EVBC)

* Proper 3.0 bleed ring position is determined by
the engine vane bleed control as a function of

pressor discharge total and

As a result of the total and static

pressure relationship, the EVBC will provide high

uble acting 3.0 bleed ring

3.0 bleed ring to close,

e feedback cable closes

ponse loop.

eivtin,

éxrom 22

i aEN
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ENGINE VANE AND
BLEED CONTROL

PDBO

_uz...\\\_

FEEDBACK CABLE

~—PBCL
PBO
CLOSE
z —
,. s M )
o
3.0 BLEED
ACTUATOR
3.0 BLEED
RING
CT 4339
2-85
=1
5
, CACS :
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LUMPRESDUH AIRFLOW CONTROL SYSTEM
3.0 TANDEM BLEED mcw<m._.m_$.loc_$v02mz._.w _

ENGINE VANE AND BLEED CONTROL
Purpose:

¢ Controls the modulating 3.0 bleed actuator and

variable vanes system actuator
Location:

* High pressure compressor case—3:00 position
Description and Operation:

* |nputs

- Pneumatic
PT3 and PS3 converted to Station 3
Mach number as a function of the ratio:
PT3 — PS3

PT3

- Hydraulic

PH-servo and muscle pressure

PDBO—rapid deceleration logic
- Electrical

28 VDC

EVBC solenold valve
Energized on ground during reverse
thrust operation

De-energized in flight
- Mechanical

3.0 bleed actuator feedback cable
Variable vanes bellcrank feedback rod

i

|
* Qutputs __
- Hydraulic :

PBO-—bleed open pressure

PBCL-—bleed close pressure

PVO—vanes open pressure

PVCL--vanes close pressure
PIH—interstage hydraulic pressure

* Filter _
- Filters PH fuel
- Disposable
- Paper ,
~ 40 micron

#

* <Senme; T 3:andiPS3,

\
o

I

.ﬁ.&msxﬂﬁﬂuﬂ?ﬁiﬂiﬁqﬁ o g e
ha.:ﬁ::ma_nnon Iﬂ&ﬁ“m )
oY “ ’
MR b LT

ﬂdﬁ.ﬂiﬂ!ﬂ\rf j!!..ﬂ;.4311*ﬂ1°...144ﬁ4.._ai.—‘.:.aJ..;w.“ .4,...,.:;,4
*-Sense Tadlal and’ cirour

B .

e

. igisﬁmwgq&#%_g

* "8:007aid=11:00"probes™alettricallyrantiiced. .. -
.q.L,.ﬁjdmmﬁ,_ﬁmmmﬁmﬁmﬁqﬂmmins..

- MEV/400HZ“100wattg=~
with moisture traps
amber light on overhead

* Two-section manifolds
* “ENG MACH PROBE"’
panel if both heaters n

Ot operating

CACS 24
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PT34 - PDBO
L —l . Iy @
PS3 O : m @u 3.0 BLEED
N @ FEEDBACK
‘ f © : LEVER
o (*) N .
/ il ’
PS3 PORTS - > ®
MACH PROBE ,Jm S) .
PS3 MOISTURE TRAP TR
i)/rmum @
PT3 MOISTURE TRAP ~ T
EVBC SOLENOID VALVE | ,
PH
ENGINE VANE AND | *~FILTER

BLEED CONTROL |

CT 4008
884

=)

/5
1 CACS .
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CUMPRESSOR AIRFLOW CONTROL SYSTEM
- . | TANDEM BLEED SUBSYSTEM —COMPONENTS

3.0 BLEED ACTUATOR

Purpose: : Description and Operation:
. I<Q83cn:m:n8__< positions the 3.0 bleed ring * Switch tripper cam translates with 3.0 bleed
actuator rod
Location: * "Switchsignals: v 6:blead:valve:to:close-on
acCeleration-and: en”"on; eceleration(on-
* Intermediate case at 7:00 position ground): /AN EsTEE i L g
* Switch actuation point adjustable
Description and Operation: * Air/ground logic ensures ULH 3.5 bleed valve
remains closed in flight
v%D@&w_.@@mpnmn,baxmﬁmx_mmfn.ﬁcm.ﬁon * Transducer brackets provide for 3.0 bleed
gowﬁbw._mmwﬁ:o:@w.%&ma_wnm_m&&: : position transducer mounting
* Displaced by fuel from EVBC
* Open port incorporates a restrictor 3.0 BLEED RING
* Close port incorporates a restrictor-check valve .
and filter Purpose: -
3.0 BLEED ACTUATOR POSITION SWITCH AND * Uncovers or covers bleed slots in the fan exit
SWITCH TRIPPER case to control the bleed of 3.0 air into the fan
duct
Location:
* Signals upper left hand bleed valve operation in
relation to 3.0 bleed actuator position * Fan exit case

Location:
* Aft end of 3.0 bleed actuator

Description and Operation;

Modulating 360° ring

Rubber seals— front and rear faces
Rotates and translates

Guided by bellcranks

180141104

N
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A 50 - TRANSDUCER
N
> U (TYPICAL 7 PLACES)

LEED RING
ULL 360° RING)

BLEED VALVE
ACTUATOR

........

BELLCRAN

il
A

8OLT

5~ Leep

e

_/ ACTUATOR

POSITION
SWITCH

SWITCH
TRIPPER

LINKAGE
ADJUSTER

CT 4344
2-85

o 4
§ CACS 2;
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COMPRESSOR AIRFLOW CONTROL SYSTEM
TANDEM BLEED mcwm<m.-.m—slno_5102mz.—.w !

1
1

¥

3.0 BLEED ACTUATOR FEEDBACK CABLE !
Purpose:

* Provides 3.0 bleed actuator position data to the
EVBC

¢ Closes EVBC request/response loop

Location

* Attached to 3.0 b

leed valve actuator and EVBC
feedback arm

Description and Operation -

* Two-plece cable assembly (upper and lower)

* Cable assembly transfers linear motion from 3.0
bleed actuator to EVBC

* Cable length adjustable for rigging

W-14-412




< 19D
A
: FEEDBACK CABLE
m
RV P &
1O H & I~
A @F_.u_ PB
0 Y. R O—
~ i
(&) ="
/ 1 m.@ CLOSE
: W
X . — v, |..u
,P.‘..WA& (3 w- - #QJ
S c
.“.kﬂ.mll..«\ - Jml,'
menmw
-'.r." -
3.0 BLEED
| ACTUATOR
PIH 3.0 BLEED
RING
CT 4098
884
1
19

I cACs
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TANDEM BLEED SUBSYSTEM

1
l
)
i
]
]
1

OPERATING SEQUENCE
A

shutdown

3.5 bleed valves spring loaded open during
engine shutdown

B - 3.0 bleed remains fully open during start and
at minimum Idle

- URH and LRH 3.5 bleed valves close during
start at 50% N2

C - As engine power increases ULH 3.5 bleed
valves closes

D - 3.0 bleed ?__< closed at __Hi _ EPR

P hgretal

g.,oSQEQ p_: z.c_:

200141184

3.0 bleed hydraulically opened during engine

COMPRESSOR AIRFLOW CONTROL SYSTEM

CA

)

CS 32
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¢ AW

ENGINE
OPERATING 3.0 BLEED RING
CONDITION (4TH STAGE AIR)

(®) enGINE sHUTDOWN

(® GRouND oPERATION
— 60% N2 AND IDLE

~ RAPID DECELERATION
@ INCREASE POWER ____ gpR

@ HIGH POWER ____ Epp

(®) FUGHT oPERATION
~~ — 50% N2 AND IDLE
~ RAPID DECELERATION

CLOSED @

3.5 BLEED VALVES
(9TH STAGE AIR)

URH LRH ULH

CT 4341
2-85

y <ACS 3:



COMPRESSOR AIRFLOW CONTROL m<m._.m=_.=
A : | OVERALL SYSTEM DATA—-REVERSER ACTUATED BLEED SYSTEM

GENERAL
Purpose: !
}
* Ensures compressor stability during reverse thrust * Turbine case mo_c:o_a valve
operation by bleeding 3.0 and 3.5 air

- Lower solenoid energized by 3.0 bleed
position switch

- Vents PS4 from ULH 3.5 bleed valve
Components: sy CEUSING It t0_open
i 8_;8%%,&3 «m_ér__\
" EVEE, methBRICaly Eonfigures EVEC. for-.-.
- Controls modulating 3.0 bleed actuator and oVeFselth gﬁ.&%ﬂbﬁ%ﬂ%&? L
3.0 bleed ring position ; e ;

arsaqthrust-operation~
® 3.0 bleed actuator a5 ,

ﬁ ,_. m<sm3....,ﬂ_uid
- Hydromechanically positions 3.0 bleed ring ~2.0:bleed.ring.is, prevented,from: closing
* 3.0 bleed ring duringacceleration’ in‘reverse thrust: - -
- Uncovers or covers bleed slots in fan exit “

nmwm , ,._
- Full open during reverse thrust operation
* 3.0 bleed actuator feedback cable

__
-3358&.0&3&moﬁcmﬂoquowao:amsa "
EVBC

* Upper left 3.6 bleed valve
- Open during reverse thrust operation

- ro % . : ﬁ .
e e %%mﬂwwﬁh

Valve N—
OfPSAtonha T irbiiG Gass”

Wo 4118
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EN.__IF VANE AND
BLEEL JNTROL

UPPER
RIGHT

TURBINE
CASE
VALVE

g

PDBO PBCL 28 VDL

lm

* PBO

. 1

i \ AIR/GROUND
, .ﬂ SWITCH

* PIH

3.0 BLEED
ACTUATOR

OPEN

SWITCH
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COMPRESSOR AIRFLOW CONTROL SYSTEM
VARIABLE STATOR VANE SUBSYSTEM

GENERAL | , :
Purpose:

* Optimize compressor performance while providing
design surge margin

Components:

* PT3/PS3 input to EVBC

* Engine vane and bleed contro)
* Vane actuator

¢ Bellcrank

* Unison ring links

¢ Unison rings

* Feedback rod

: :
Description and Operation: “

e P A R Ry
“ ¥ e
sltion |

* Vane angle is controlled by EVBC T R
e T oty b %% on:PT3 and-Pg3 -

TP Y TH TR st 20

DI athR0d = 7th stage stators are. 7

* Unlson ring links connect unison rings to h
bellcrank

® Bellcrank positioned by hydraulic actuator
* Vane open and close signals from EVBC
hydraulically position the actuator
- PVCL—Vanes close pressure
- PVO—Vanes open pressure

i
[OIIA T

o,
e
i



FEEDBACK
ROD

UNISON RINGS

BELLCRANK

VANE
ACTUATOR

PS3 O
n .”.m.w_’ﬂ\,.
(4 4|1
AU. L
ENGINE VANE AND

BLEED CONTROL

UNISON RING
LINK

\l PVCL

75-31
CT 2882

25

I cacs



COMPRESSOR AIRFLOW CONTROL SYSTEM
VARIABLE STATOR VANE mcmw<m._.m_slnogm52mz._.m

. _ *
ENGINE VANE AND BLEED CONTROL (EVBC) VARIABLE VANE BELLCRANK FEEDBACK ROD

2%

!
Purpose: Purposae: _
_

* Control variable vanes actuator and vane position * Provide bellcrank anguler position to EVBC

PVO—vanes open pressure
PVCL—vanes close pressure

PiH—interstage hydrauic Pressure (ReTugn)

* Close EVBC request/response loop
Location: p
Location: |
* HPC CASE at 3:00 position :
* Interconnects EVBC and bellcrank
Description and Operation: :
Description and Operation:
* Inputs; |
- Pnaumatic * Translates bellcrank and vane movement to
PT3 and PS3 . EVBC |
- Hydraulic _
PH—servo and muscle pressure m
- Maechanical |
Variable vanes bellcrank feedback rod |
* QOutputs: _
- Hydraulic |

i
i
4
!
i
'
]
i
I
|

014128
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PT3
ENGINE VANE
O T O _AND BLEED
(& DA CONTROL
f ’ o ’
S\\li
4 = ‘ @
(&)
o )
FEEDBACK
ROD — —
PIH
PH | o
‘ — FUEL
PUMP
PVCL « —_u<o
TO
VANE
ACTUATOR
CT 4102

ENGINE VANE AND 'BLEED*CONTROL/FEEDBACK RO D

) -

-84
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 WHY TRIM A .'T9D ENGINE? -

e Variable vane system —

e Purpose: to provide optimum engine performance

~ throughout the engine operating envelope by varying
compressor airflow. At low engine RPM, the variable vanes
are ‘‘closed’’ allowing minimal airflow through the
compressor. At high engine RPM, the variable vanes are
“open’’ allowing maximum airflow through the compressor.

¢ Trimming the variable vanes ensures vane operation within a
trim band in order to obtain the optimal engine performance
while maintaining acceptable surge margin.

¢ Vanes operating outside the trim band could result in any of
the following engine discrepancies:

Too closed Too open |
¢ Hung start A ¢ Impending hot start
* High EGT .o Acceleration surge
e High N» 3 ® Deceleration surge
¢ High oil consumption 3 * Reverse surge
e Oil fumes In cockpit 3
e STz S 9f ok |
o o “ J38018.5

# RBBOV0NA st "



WHY TRIM A JT9D ENGINE? (Cont’d)

* Modulating 3.0 bleed system —

* Purpose: provides surge margin during low pow
by the opening of the 3.0 bleed ring | .
° Trimming the 3.0 bleed ensures that the 3.0 bleed ring

opens and modulates closed within the correct EPR band

* Off-schedule operation of the 3.0 bleed could result in any
of the following engine discrepancies: |

er operation

Open Closed M
* High EGT * Impending hot start
* High N,

{ ° Acceleration surge
| * Deceleration surge'

i * Reverse surge !

|
!
|
1
i »

o, m J138018-0
_ i . R6s090a ¢’

D I B B WD P Su P m s mvm e s

™ 30
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VWHY 1HIVIA JI1Y) ENGINE? Ano:ﬁ.&

¢ Fuel control —

* Purpose: among other functions, the fuel ao.:qo_ regulates the
level of min idle and approach idle' N, speeds and schedules

fuel flow to produce ﬁ—.m required EPR levels during high power
running

* Trimming the fuel control ensures proper N> speeds at min idle
and approach idle conditions and the ability to obtain the
proper EPR level at take-off powaer.

_® Fuel control operation off-schedule could qmm:= in any of :.c
following engine discrepancies:

* Low or high min idle speed * Low take-off powaer

* Low or high approach idle speed ¢ High oll consumption

(low min idle)

ot K T

6 .” 4380187

Y
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JT9D

PT4

STEADY STATE
OPERATING LINE

. CONSTANT
: RPM LINES

CORRECTED ENGINE AIRFLOW ,m 7200

CT 3644
7-83

REAR'COMPRESSOR:MAP
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STEADY STATE
OPERATING LINE

SURGE LINE
P13

PT2

CONSTANT
RPM LINES

CORRECTED ENGINE AIRFLOW
CT 3643

FRONT COMPRESSOR M AP 783

&B 33

It
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mzm_z,_m VANE AND w_.mm_u CONTROL __“czn.iez
HPC variable .stator vane off schadule operatiowal ﬁwaw_w:.m

i
i

..f.“.\..q..,...,._-”
'

m %Ww?&«._

| HPC Instability,
. .i L_; .
|
Vane I EPR
. angle ~'| Off idle | short
. degrees! stalls m fall -
m \«aﬁj.ﬂ_vo high
- _ blade mﬁcma
~3é-
! &m
%Bumq o oo..qmoﬁmg ZN —_ m_u_s
JI2B-
831007

S
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* “Rate adjustment”

VARIABLE VANE m<m._.m_<_ ._.m__s

* EVBC has two trimmers (rate and position mn_:m#:m:ﬁmv

trim equipment and “tilts” vane schedule

Rate adjustment

trimmer is activated from the :.m—z deck via the

|
w
{
i
)

Note: Use of remote
EVBC rate adjustment
will not change idle

J38018-20
REB0508 81

w_um__n..m..zx
degrees A .
trim point
Temperature corrected % N2
P B By By ol wp o mw mx om




Sh

' i . I;//
'r is manually adjusted at the.

EVBC and *'slides’’ vane schedule vertically

® “Position adjustment’’ triyy

® Use “position adjustment” to trim idle point into trim band

and also to aid “rate adjustment”’ in positioning trim within
band above idle
[

Lecw=2
&

Position adjustment

B bellcrank,
degrees

——

- . - ‘ wq
Temperature corrected, %, N2 138018.21
REOOS04 1Y

|
18 u
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1:@3 deck

INPUT POWER
116V 400H:z

®

o=n

....\L; .o

OOZdSOPWOx
WITH XY-RECORDER @

@ ] md\un'
L d...

e

®

OAT-PROBE
IN NOSE-GEAR WALL

Flight deck components

1. Control box with XY-plotter
2. Junction box cable

3. Junction box

4. Cabin cable to 160VC

5. OAT probe

RMS

Pylon _

AIR COOLING PIPE,
WHEN TRIM RUNS
_SHALL BE CONDUCTED (3)
>_4 HIGH OAT's E D.\

BETA ANGLE
SENSOR

Engine without PMUX

3.0 BLEED VALVE
SENSOR

®

© | @

®

l._, T —
 Internal o 12 Pty OF
. . _ . v p-d
wiring @) Trim | @ o V=X
4 lines .. multiplexer|” it O
Tgd . J

Hj‘ W mmzmz>3,=

i Engine mounted components

6. Multiplexer
7. Gear box cable

8. 3.0 bleed valve sensor

9. EVC sensor_
10. Gearbox

11. 3.0 bleed valve cable

12. EVC sensor cable

13. N2 generator cable

14. Multiplexer cable

J438018-12
ABBO504 mi Wﬁm
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LR N L

Flight deck Engine with PMUX ,
INPUT POWER - .
115V 400Hz ' Pylon . A
©) PMUX Ooqo_. . Fan
=D _
I\.... o ©° . .
=] .::.l ¥| 3.0 BLEED] *
| EVC VALVE b
CONTROL BOX ) SENSOR SENSOR .
WITH XY-RECORDER . o o '
. - H L ] -
B2 ml... @ @
@ 13 0h J — — — _ m
L . loo- @ 25
: FE
. Internal W.
wiring | @ .
4 lines Y. Uﬂull..rlllulé %
1 grd i p-b 2
® i He=
{ v s 3]
OAT-PROBE . de W Ly TT@@ bow
IN NOSE-GEAR WALL J NZ GENERATOR | s
. n
Engine mounted components 5
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3. Junction box 10. Gearbox
4. Cabin cable to 160VC Note: Both the 30 bleed valve sensor and the ... .
5. OAT probe stator vane resolver are permanently RBB0J0S m! 29
mounted to the engine
1



EVBC TRIMMER LOCATIONS |

— &
d

Beta rate

adjustment //

Beta position \\

adjustment

s 3.0 bleed
position
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<I:_\.’_u_|_n JANE m<ma—.m_<_
BELLCRANK RIGGING PLATE

+6° hole Rigging
(rigging position) arm

Function ;

+6° hole - use for feadback rod |
and unison ring rigging

D+E +7°open use for stator
—36°closed | vane actuator rigging

D+E +7°* hole
{open position)
-36* hole
(closed position)

Bellcrank
rigging plate
View AA
+6 |
Bellicrank A "
rigging €105
plate
+7
. "y A
Boeing

&4
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Control box PARAMETER SELECT \nu”num“ma
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Effect of PT3C and PS3C leaks on vane trim
PT3C and PS3C measured at EVC water traps

Engine variable stator vand trim v..o.r_o:.

Vane angls
~ degress

Vane angle
~ degrees

N2/Vot2

Observed EVBC scheduling

.> PS3C leak at instrumentation

B PS3C leak at manifold

C PT3C leak at manifold, PT3C probe internal laak
D PT3C leak at instrumentation "
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JT9D-7R4 BLEED SYSTEM

Consists of the following subsystems:

 Start bleed system — decreases drag on the compressor
and provides increased starting surge margin

* Tandem bleed system — provides increased surge "
margin during low power operation

* Reverser actuated bleed system (RABS) — provides
increased surge margin during reverser operation

J38018 43
880302
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JTOD-7R4 BLEED SYSTEM

Upper left hand

* RN

. ‘ﬁ

Five way solenoid 3.5 bleed valve 4\0\2
valve

(AN except D/A)

3.5 bleed
control

EL[ — 3.0 bleed
feedback cable
i
.
" A 47 A . t,

Three way - «/. .
solenoid
valve ’

{D (A) only) J38018 a4
Ny 880302
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JT9D-7R4 BLEED SYSTEM

Upper right
= Sl ii73)%  bhand 3.5 bleed
L valve

Engine vane

/ and bleed control

Lower right
hand 3.5 blead
valve

J38018 4%
/80302
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BLEED SYSTEM OPERATION SEQUENCE

Top of climb

Top of descent

Static
starting
idle




29/

Engine
operating
condition

Static

Starting

ldle

Liftoff
Top of climb

Top of descent
Landing

Reversing

BLEED OPERATION

Bleed valve position

3.0 and three 3.5 bleed valves open

Start bleed system -~ Two 3.5 bleed N.<m_<mm close

Two 3.5 bleed valves are closed

@g&mwié_mma system =370 and: Ccnmq Left:Hand .(ULH)

B St T h-
_ T

valves' close at mvv-ox_q:mnm:\ 1:24.0r:1:27 EPR

g L TR \r.v..f

ULH 3.5 bleed switches to start m<m:.,_“3
3.0 and three 3.5 bleeds closed F

3.0 bleed opens _
ULH 3.5 bleed switches to tandem w<.m:,=:
|

RABS — 3.0 and ULH 3.5 bleeds open

! JIRO1B Ay
m BHO302

1
!



START BLEED SYSTE)

* Components lhvolved: The Upper Right Hand and Lower Right Hand 3.5 Bleed Valves,
Fuel Control, and 3.5 Bleed Control

* Normal Operation: 1. At Approximately 50% N2 Speed, Which is Below Idie, a Fuel
Signal (PCB 3.5} is Directed from the Fuel Control to the 3.5
Bleed Control _
2.The 3.5 Bleed Control Converts the Fuel Signal (PCB 3.5 to a
Pneumatic Muscle Pressure (PBV) for Valve Actuation
3. PBV Muscle Pressure is Manifolded to the Individual 3.5 Bleed

Valves Causing Them to Close. Valves Remain Closed as Long
as Engine Remains Above 50% N2

o~

Upper Right
Hand 35
Bleed Valve
Fuel PCB 3.5 3.5 PRV Lower Right 8
Control — | Bleed Hand 3.5
Control |__ Bleed Valve
Ps4

J3IHROIE g
BROIN?




TANDEM BLEED SYSTEM

* Components involved:

Engine vane and bleed control, 3.0 bleed actuator, 3.0 bleed
valve position switch, Mach number probes, 3.0 bleed valve

and linkage, 3.0 bleed feedback push-pull cable, fuel

control/fuel pump, three-way solénoid valve (‘D (A)"’ only} or five-

way solenoid valve All except D(A) , upper left hand 3.5 bleed
valve and aircraft air/ground relay.

* Normal ovmqm:o: S
1 %BERGne vaneand BIsTarass :a_a.m,hmorqmomzmm four; inputr;
_MW» gnalsy‘Py-and. Ppgo;fuelssignals. from, Emm.,:m_koo:ﬂo_::m_

Bt ok v red, Pt b h p__.t:..ﬁ
Snwg &L!fﬂ.\

@ﬁmg_%%w and- _umu air'signals_from the.Mach:number#

i o .:»&
97 4
B SER

2. The EVBC schedules bleed open (Pgg) or bleed closed

(PgcL) fuel signals to the 3.0 bleed actuator as a function of
Pr3 and Pg3 pressure levels.

J38018 49
880302



- TANDEM BLEED SYSTEN

* Normal operation (cont’d):

3. Upon receipt of the Pgo or Pgcy signal, the 3.0 bleed actuator modulates
the 3.0 bleed valve to the required position through linkages.

A. Aircraft on the ground: Aircraft air/ground relay is closed
providing 28 VDC to the circuit controlling the three-way or
five-way solenoid valve. This results in the upper left hand
(ULH) 3.5 bleed valve working in tandem with the 3.0 bleed valve.
When the 3.0 bleed valve is open, the 3.0 bleed valve
position switch is closed which energizes the three-way

solenoid valve ("'D (A)'* only) or five-way solenoid valve (Al except
D(A)). When energized, the solenoid valve terminates the PBV
signal to the ULH 3.5 bleed valve and opens the valve.

When the 3.0 bleed valve is closed, the 3.0 U_mwa position
switch is open which de-energizes the solenoid fm_<m. When
de-energized, the solenoid valve allows Pgy, signal to flow to
the ULH 3.5 bleed valve and closes the valve. |

B. Aircraft in-flight: Aircraft air/ground relay is open terminating
the 28 VDC to the circuit controlling the three-way or five-
way solenoid valve. The de-energized solenoid valve allows
Pgv signal to flow to the ULH 3.5 bleed valve and keeps the
bleed closed regardless of the 3.0 bleed valve position.

J38018 60
RBO3O?
o

i
A




TANDEM BLEED SYSTEM

° Normal operation (cont’d):

4. The 3.0 bleed feedback push-pull cable provides the 3.0 bleed
valve position input to the EVBC to prevent over scheduling of

the bleed

9 EPR to full’

i faLE A ey .v.r.i\.
bk Rt .t
- - . Ll -

. e ao ﬁ—‘..

gt

porpsi 0 T

6. DuFinGg*rapid-decelerations: the fuel control reduces the Pppg
signal level to the EVBC resulting in the EVBC scheduling the

3.0 bleed valve to the full open position. ;Puring:ground ;

operation;-the ULH 3.5 bleed valve will open in tandem:with .

sthe 3.0 bleed . . ENEA S Pl

JaHMg 6y
B0 -
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TANDEM BLEED m<mqm_<_.

>h
Mac FCU/fuel 3.0 bleed feedback
number ump Push-pull cable
probes P P
_ Ppeo _ _
v ' .. : 1m '
H Engine vane |22 __ | 3, bleed [ 3.0 bleed
Py and bleed PacL actuator ring
- control T |
Pss ”
T Position
P&WA - ] B oo
BOEING v@ BCL
e
p—
_ | BO =
t
|
I
28 . Three-way or |
<DO\_/ Air ® five:way “
-} 1 solenoid  }~——— —
Eng. ' Gnd valve
Anti Stall ; :
C.B * ! Upper left
Air/Gnd p hand 3.5
. _
relay BV bleed valve
(From start )
system) | an0a07

Na !



3.0 BLEED VALVE
POSITION SWITCH

BLEED RING 357
(FULL 360" RING)

BELLCRANIC

J38018 63
880302 -

46
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REVERSER ACTUATED BLEED SYSTEM
(RABS) |

* Components involved:

Engine vane and bleed control, 3.0 bleed valve and linkage,
RABS solenoid (mounted on EVBC), 3.0 bleed actuator, 3.0
bleed valve position switch, three-way solenoid valve (*'D (A)'""
only) or five way solenoid valve (All except D(A)) upper left hand

3.5 bleed valve, aircraft air/ground relays and aircraft thrust
reverser (T/R) unlock relay

* Normal operation:

1. As the fan reverser sleeve starts to deploy, the switch in the
T/R unlock position relay closes, resulting in 28 vDC being

sent to the EVBC RARBS solenoid. The air/ground relay inhibits

power in flight m

i
2. Upon receipt of the electrical signal at the RABS solenoid, the
EVBC sends a bleed open signal (Pgg) to the 3.0 bleed
actuator resulting in the 3.0 bleed valve fully opening

438018 59
880302
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REVERSER ACTUATED BLEED SYSTEM
(RABS)

S

|
Mach FCU/fuel 3.0 bleed feedback
number um Push-pull cable
probes pump
i *
_! cm‘m
P . Pg
H o Engine vane | 29 _ | 3.0 bleed bud 3.0 bleed
Pra__ | and bleed vmo_.. actuator ring
Pe. control
S3
i |
P&WA L _ Rabs Position
BOEING solenoid switch
. Lock ] BCL
»g Air @ ® | ®
c.m.o\_/oizioifal!i:-ll?iltllilir:g
C Gnd Unlock _ BO =
Eng. Rabs ]
CB.  Air/Gnd T/R unlock |
relay relay Three-way or “
28 : | Five-way I
vDC Aire solenoid “
— e+re—e | — valve  f———o_ -
Eng. Gnd
Anti-Stall * _ Upper left
CB. : P gy hand 3.5
Air/Gnd ' {From Start bleed valve
qm_m< m<w~m3: , J3601d 6%

8301302

A



JTID-7R4 BLEED OPERATION

ENGINE
OPERATING
CONDITION

ENGINE SHUT DOWN

50% N2 AND IDLE
(GROUND OPERATION)

20% N2 AND IDLE
(FLIGHT OPERATION)

HIGH POWER
ABOVE 1.24 or 1.27 EPR

REVERSE THRUST

4TH STAGE AIR 9TH STAGE AIR
3.0 BLEED RING 3.5 BLEED VALVES

URH LBRH ULH

O ONONGA
O
O

| _ Y

@ (|

O

438018 56
880302

O

CLOSED @ oren ()
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JTID-7R4 BLEED SYSTEM

(Bleed system schematic)

PDBO - __
3.5 \/ [ 8 lllhﬂl '
bleed PS4 | | PS3
FTP1 control
i#u. IR v

- wffw_ﬁwi; ATP-14 m _ ?@@.._*

h . Upper L{¢4 ___ ARM
. 1 right .
M -. ) mw. a‘. Engine vane
B - - 1 34 and bleed
1 _ - control
1 L] L1l
’ T
: # RABS - - L -
il Three way B solenoid ™ : _
] (or five wayh “ valve * ﬁ
i solenoid L R 28BVDC from .
1 valve OWEER )R unlock .
right rolay

« 3.0 bleed valve

28 VDC From position switch
air/ground

ralay

"-----n

~
el

. : . ” Y d ¥ ] d
PCB3.5 B pump Fuel UEH) -% :  30blee

\ control &1 actuator

J38018 67
880302
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BLEED SYSTEM
VISUAL CHECKS

J38018 59
880302
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VISUAL CHECKS

Check 3.0 bleed valve actuator
shaft is in open position
statically or after motoring

Gl :
_ | 1/ 3.0 bleed valve
actuator shaft

O.um:

Operational discrepancy
Surge

Impending hot start

. \O_Ommﬁ_

L P
A i ]
L 4

JAsnta 6y
HESTOR TR
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VISUAL CHECKS

Check bleed system
air lines for leakage

® Check bleed system air lines by
locating the applicable component
ports using the following illustrations
and tracing the lines to the component
upstream and/or downstream

Operational discrepancy:

e Unable to make take-off power

e High EGT
® High N2

: A38018 62
i mm:;:.q
#
,_
,
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BLEED SYSTEM

Plumbing Checks

35 bleed

control

Nyt

Pav

i
Psq
(Diffuser case
10 o’clock position)

3-way
solenoid
valve
(D(A))
or
5-way
solenoid
valve

54

§ (Al except D{A))

—ug

-.3.5 _u_m_mn_ valve
(typical)

J38018 63
880302
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3.5 BLEED VALVE OImO_A

(Engine Static)

Malfunction can cause:
3.5 bleed valve to remain open, closed
or partially open

Check determines:
if 3.5 bleed valve opens and closes
properly

Instructions for check:
1. Supply 10 psi directly to valve

2. If valve makes a “clunking’’ sound it
is opening and closing properly

Operational discrepancy:

Impending hot start
High EGT

High N2

Abnormal parameters
* Surge on ground

» & @

Supply 10 psi air )
to infet fitting -
listen for “clunking sound”

COMPNESSOA Z

3 i
\ SCHIEN
”“,V__J.:...._V | - it HHOAND
STATION 84
Al
“2. HIBE LD ON Y
I
; JIRMIR 67
i RHO3O2 .
57 |
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3.0 BLEED VALVE CHECK

Malfunction can cause: Amzm_zm static) |

3.0 bleed valve to open and close
randomly

Check determines:

If 3.0 bleed valve ring is attached to the
3.0 bleed valve actuator

Instructions for check:

1. Ensure 3.0 bleed actuator is in
full forward position. Disconnect

bleed valve linkage rod from bleed m_w_mm_u

valve actuator shaft by removing: 4th STAGE BORESCOPE HOLE SWITCH |
* Bolt from linkage adjuster .—.m__u_umm @i
* Bleed switch tripper el

'BLEED <>_.<m

2. Open and close 3.0 bleed valve ring

by pulling and pushing on bleed valve \ _._Z_Cpmm EOU
linkage rod w_.mmc m_zm

3. Check bleed valve (FULL mmcg r_zo_
position relative to fhNg
linkage rod position
as follows:

a) Visually through mm:.ombzz
3.0 bleed exhaust ports
on engines with flow guides

b} Insert dowel in 4th Note:
stage borescope hole on
engines without flow guides

ACTUATOR

Operational discrepancy:
* Fluctuating parameters

1. It is not necessary to disconnect * High EGT
3.0 bleed push-pull feedback cable Surge
from 3.0 bleed rod

i JAROH 6B

58 i



Insert dowel through \
4th stage borescope port

Bleed ring open position

I_

il R

Lt S Iié

Caution: Do not drop dowel in engine

£CA

I Y| I
Visual
¥
. . \
RN
_ / ) .“"....\.._..._AHA““-_ B
:.__—q_v - n_c::.!l_.u.._m_m___u_._w_:._
N _

i“ \:,T

bl- -‘. u M‘g
S
Dowael can be
insarted only

approximataly
2 inches

-

Bleed ring n_v

3RO 69
8RO
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Malfunction can cause:
3.0 bleed valve to remain open.

Check determines:
If 3.0 bleed valve system up to and

including 3.0 bleed valve actuator is
operating (opening) properly

Instructions for check

1. Secure a very light gage wire to 3.0
bleed valve actuator shaft and to
hardware forward of shaft

2. Run engine to power level sufficient
to close 3.0 bleed valve

3. After shutdown observe that wire is
broken indicating that actuator moved
rearward. Note: physical connection

between 3.0 bleed valve and actuator
has not been verified

Operational discrepancy:;
* Unable to make take-off power
* High EGT
* High N2
* Abnormal or sudden parameter shifts

3.0 BLEED SYSTEN o_,_m,oz.

(Engine Running)

AL

{

s

3.0 bleed -
valve actuator

Forward

Attach breakaway
saloty wirae to
actuator shaft

J380TH 0
880302




SOLENOID VALVE CHECK

(Engine Static)

: 35 bleed
. - trol
Malfunction can cause: r]J contro

Tandem 3.5 bleed valve to remain open ﬁ,.,_/
{common malfunction) or for it to close
during engine starting (operates in start
bleed system)

Check determines:

If three-way (or five-way) solenoid’s internal
valve is correctly positioned

Instructions for check: .ﬁ
1. Apply 100 PSIG air to ATP-12 oy
2. With the solenoid valve de-energized  Thiee way
air should vent from'the 3.5 bleed solenoid valve
control vent holes ("D (A)” only)

3. Replace solenoid if evidence of air
out three-way or five-way solenoid
valve vent hole

Operational discrepancy:
* High EGT
* High N,
* Abnormal parameters

3.5 bleed
control
vent holes

61

Three-way solenoid
valve vent hole
(D{A) only}

(All except D{A)

&Hﬁ%a_ Five-way solenoid valve

Five-way solenoid
valve vent hole
(All except D(A)
. AREGIETIE)

sy
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3.5 BLEED VALVE CHECK

(Engine motoring/running)

Malfunction can cause:

3.5 bleed valvels) to remain open,
closed or partially open

wm@—-u Cﬁumﬂ mmw.w.mﬁa\
. hand right hand wire cord
Check determines: reverser 3§ plged duct to front
door turning vane
it 3.5 bleed valve(s) are open or closed

Instructions for check:

1. Secure an 18 to 24 inch piece of thin
Strap or cord to 3.5 bleed valve discharge
turning vane

2. Observe strap or cord while motoring
or running engine. If bleed is open,
strap or cord will blow around vigorously.

Cord or thin strap

. o1 2 {18 to 24 inches long)
If bleed is closed, cord will lie along fan Outer
. fan duct
discharge duct
Operational discrepancy:
Note: Difference between cord movement with
bleed open and closed, although noticeable, * Impending hot start
may be subtle. It is recommended that maintenance . :mm: EGT
personnel familiarize themselves with a normally * High N, |
operating system prior to using this method : M.M.M_M.HM m_wwq.wﬂ_ﬁm;
for troubleshooting.
Jiasgmg s
880302

‘

62 fme, | ™
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TANDEM BLEED SYSTEM CHECK

(Engine Motoring)

Malfunction can cause:

Tandem bleed system to Notes:

remain open or closed

Check determines:

If tandem bleed system
is operating properly

Instructions for check: (See notes)

1. Connect test line assembly between FTP-1 tap and FP-12 port on fue)
pump. Secure test line to prevent whipping

2. Loosen three bolts securing triangular pad of Pgd line to diffuser case
(10:00 o’'clock position) so that pad can be lifted away from case

enough to slip blank-off plate between pad and case. Tighten bolts to
reduce false Pg4 leakage into case

3. Connect a false Pg4 supply of 50 psig to ATP-14
4. Secure an 18 to 24 inch piece of thin strap or cord to tandem (ULH)
3.5 bleed valve discharge turning vane
Connect a 0-10 psig air pressure source to P13 port, on EVBC
. With zero air pressure on P13 port, motor engine to maximum
motoring speed

1. Observe that strap or cord blows around vigorously indicating that
tandem 3.5 bleed is open

8. Slowly increase P13 air pressure to 7-10 psig maximum. Observe that
3.0 bleed closes. Simultaneously, observe that tandem 3.5 bleed
valve also closes by noting that strap or cord will lie along fan
discharge duct
Caution: Do not exceed 10 psig at P13 port or damage

to EVBC will occur

o o

1. Ensure that fuel tank
pressure of 10-20 psig is
being supplied to fuel pump

2. Adequate fuel pump hydraulic

stage pressure is required to
perform this check. Verify
that FP-12 pressure is above
570 PSIG at maximum
motoring .peed either prior to
or during this check.

Operational discrepancy:
* impending hot start

High EGT

High N2

Abnormal parameters

Surge

J38018-73
RBBOGOA m1



RABS BLEED SYSTEM CHECK

(Engine running)

Malfunction can cause:

RABS bleed system to remain open or Operational discrepancy:
closed * Impending hot start
* High EGT
| * High N2
Check Qmﬁm::m:mm“ . b%:ozsm._ parameters
If RABS bleed system is operating * Surge
properly .

Instructions for check:

1. Start engine and advance thrust lever to 1.35 EPR
2. Mark position of thrust lever on control stand
3. Shutdown engine and install sensor d

and target on either LH or RH T/R hydraulic locking actuator. Refer to BMM 71-01-00
4. Restart engine. “AMBER REV'’ light must be illuminated. If not iluminated —
shut down engine and troubleshoot A/C system
6. Note EPR indication after advancing thrust lever to control
a. If EPR 0.05-0.06 EPR below — RABS operating properly
b. If EPR 1.35 — RABS failed closed

c. If EPR 0.02-0.03 EPR below 1.35 — either 3.0 or 3.5 bleed is failed close

L]

i

!
eactuator between T/R unlock sensor

mﬂm:‘a mark

J38018 74
. 8RO302
o |

et




VARIABLE VANE SYSTEM

Purpose:

To n.dSQEov:EcE engine performance 93:@:0_:
the engine operating envelope by varying compressor
airflow. At low engine RPM, the variable vanes are
positioned in the closed direction allowing minimal
airflow through the compressor. At high engine RPM,

the variable vanes are open allowing Bmx__::_,: airflow
through the compressor.

_ 38018 31
QM | 880302
L2
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VARIABLE
Wl .0 VANE
Y TRIMMER

COVER

e i FEEDBACK
. ROD |
A. ! . ..,.ic\a m.,.,u
uuuuuuu '
):\_ ......t
PH FILTER
. *
I ‘. ..., '
PN [l ._. PIH
L : - \\I
r:24 i) UNISON RING A_
. Y LINK
BELLCRANK/ S STA R _
PVO
7th STAGE PVCL ‘ ull
UNISON RING : /
STATOR 7y 7 T AR
VANE ACTUATOR ™/ ANETYL == =
.\&%‘\\ L) f;..q..__\m..__ 138018 32

. BBOANZ
i)
,\12{. \ [
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Schematic of Variable Vane m<_m83

Mach Number
Probes

Unison Rings

o 7 6 b IGV
_,E Stator Vane | | (
—umw Feedback
. Rod
T3 |
J //_.._i! wm__o._qm:r
|
st T e —nlli.l_:.—u<o~o.r: “
EVBC !
» « PvCL.
PH PiH Stator
Vane
Actuator

Jasoa a3

LALITR NS TR RS
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VARIABLE VANE SYSTEM
MACH NUMBER PROBES

Intermediate
case assembly

Mounting

Static pressure
. sensors
Airflow pressure

sensors (11 o’clock location shown)

! , J38018 34
_ 880302
29 e

P !
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VARIABLE VANE SYSTEM

PT3 AND PS3 MANIFOLDS AND
MACH NUMBER PROBE LOCATIONS

1 on_oor / \w
probe _ \

_Onm:o: \.& .y
1.3 P vmw 4 o'clock
manifold——_,_ “ manifold v_,o_wm
....... m location -
_ oo VN
~ 8 o'clock Sidee e T N | |
. N T o N v
. probe < N o : SF N N i
R - location - e B //,//f AN L
O RN e e TN // LAY
/J/ ~ J,r /pla/ ,1/.. .,. . .“- !”.,..,,”‘1 ........ l./ll 4;4‘1 fl-._.a: *
N N N e RN

Note: Probes located at the 4 and - .~ Note: Probes located at the 8 and
11 o’clock locations are 11 o’clock locations are

electrically heated for electrically heated for
anti-ice protection. (A-300 & A-310) / anti-ice protection. (B-767)

A

,f--.,.\ P | , J38018 35
] (IR - . . m . —annuvu:d



VARIABLE VANE SYSTEM

Components involved: Engine vane and bleed control (EVBC), feedback rod, bellcrank, stator

vane actuator, Mach number probes and manifolds, unison rings (IGV
and Stages 5,6,7), associated linkages

Normal operation: 1. With engine shut down, stator vane actuator is on the closed stop
which indicates that the vanes are in the closed .position
which allows minimal airflow through compressor.

& 3 __/
N ¥ Stator vane

A \\@ bellcrank
)

I

PVCL close port Cylinder
PiH return port shoulder
f,./;‘ & FWD
——
PVO open port
438018 36
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VARIABLE VANE SYSTEM (Cont'd)

Normal operation:

2.

L xS vt e X
Estatorv

550%Ny:(actuator must be off the, ¢ n_owma s

With engine starting and running, the engine vane and bleed
control receives P13 and Ps3 signals from the Mach number
probes. A ratio of these signals [(PT3-Pg3)/PT3} is used

to schedule the vanes between full open and full closed.

A third signal is provided to the engine vane and bleed control
from the stator vane feedback rod providing information

on the position of the vanes to complete the vane scheduling
loop. Fuel pump hydraulic stage pressure (PH) is used as muscle
and servo pressure within the engine vane and bleed control.
The servo portion passes through the PH filter.

As the engine is started, the engine vane. and Emma ncsﬁqo_
sends a high pressure level vanes ¢losed:signal: (X ) to:the. !
tatorivane actuator until approximately 36 % 'N3: ,:.m_.‘.dmormn

E P Tt

wie._{,-z..ea [ e N
At this time, the vane closed signal is reduced and the vane '

open signal (PVO) is increased qmm:_::m in ﬁ—.m vanes EoS:m
in the o_um: direction. ;Tlig;vanes:

.E..L ey L

(actua s_a

opi e ,u\t

As the pressure ratio [{PT3-Pg3)/PT3}] increases, the engine vane
control regulates the level of vanes open and closed pressure signals

to the stator vane actuator moving the bellcrank and the IGV

and 5th through 7th stages of the high compressor in the open
direction.

oo S

b ] g n qF 7 L .ﬂ
uqbgmmfw_ 662N a .Mmm@% leveliconditions),;: the:vanes™”
mma:atm:ﬁcm:_c: i

Eﬁgﬁwﬁwn&»ﬁ S P A
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VARIABLE VANE SYSTEM
BELLCRANK RIGGING PLATE

+6° hole Rigging
(rigging position) arm

Function

b T

+6° hole - use for feedback red

and uni i iggi
E4 + 3° hole E4  +3° open unison ring rigging
{open position) D+E +7°open use for stator
D+E +7° hole —~36° closed | vane actuator rigging
(open position) .
-36° hole

{closed position)

Belicrank
rigging plate

Feedback
View AA rod e /

; \ Bellcrank

Belicrank -.
rigging o~
plate
Unison
ring link
" Actuator
Boeing

: J38018 38
m 800302 e
___1,@,}‘ ! ..




VARIABLE VANE SYSTEM
BELLCRANK RIGGING PLATE

+6° hole Rigging function

(rigging position) arm

+6° hole - use for feedback rod
and unison ring rigging

H1 & E1(H) + 3° open |
D1 & E1 + 7° open ‘'use for stator

~36° closed vane actuator rigging

‘H1 & E1H) +3° hole
(open position)

D1 & E1+7° hole
{open position)

-36° hole
(closed position)

Bellcrank

rigging plate . Feedback
View AA rod

-

()
\
../ A

Bellcrank—,
rigging
plate
ring link
Actuator
/

Airbus

- .J38018 39
880302

L =]
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VARIABLE VANE SYSTEM
VISUAL CHECKS

34A J38018-109
882502
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VISUAL CHECKS

* Check that feedback lever rigging 5._/_//7%\

Operational discrepancy

Starting
Power and response
Surge

!

RIS
7 .

screw is retracted and secured 5 N
* Check security of feedback rod NN/
* Insure that attaching bolt is installed t,_\_l.ﬁ@w”“
with head towards front of engine - Uy
%
Cotter pin m
ﬁ m EVBC

Bolt

Rigging
screw

ection U-U

Feedback
lever

882502

i

— ' J38018-110
7 |
]
3 _
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VISUAL CHECKS

® Check EVBC Ps3 water trap
for leaks or for missing trap
® Check Ps3 tubes and manifolds

for leaks

Operational discrepancy T

Impending hot start = |\«
Surge

® Check EVBC Pt3 water trap
for leaks or for missing trap

® Check Pt3 tubes and manifolds
for leaks

Operational discrepancy

High oil consumption
at idle

Power and response

(-

Pt3
Ps3 :
I D
’ ©h
ﬁ o) |
AL
[ o m i
» !
90
G
|
\‘ gl
Pg3 water . T
trap
Pt3 water

trap

34C _

~__u33 Mach number
* probes

i EVBC

@N\\

J3BO18 111
882502
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VISUAL CHECKS

Check that all rig pins have
been removed from variable
vane system:

* Bellcrank

® Unison rings

Bellcrank
rig pin holes

Operational discrepancy \\\

\m&\ \ 334@?\/ 2 Bellcrank
a ﬁ\\ \b:.. __. 7

Starting problems \\ / 1 :\«v\

Power and response S ENE S P z

7—Unison ring

oy )
y rig pin hole
a.// (typical 4 locations)

. J38018-112
. 882502

o~ | | M

m:__ open

j T
Full closed \ :
f !

. O\#

: Wz!}.
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VISUAL CHECKS

Check unison ring linkages
and actuator rod for
security at riaging adjuster
and end connections

Operational discrepancy
mﬁm_‘asm FEEDBACK
Power and response

CHECK FOR SECURITY
m:-.@mw AT END CONNECTION

(TYPICAL) —

CHECK SECURITY OF
ACTUATOR ROD AND
ADJUSTER NUTS

CHECK FOR SECURITY
AT END CONNECTIO
{(TYPICAL)

34E

BELLCRANK

CHECK SECURITY
OF ADJUSTER
NUTS (TYPICAL)

UNISON
RING LINK

ACTUATOR

J38018 13
842502
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VISUAL CHECKS
bserve at vane act

uator that vanes
are on the closed stop:
. mﬂm:nm:«\

° if not on closed
observ
* To approxim

stop,

e during motor;j
ately 369,

ng
N2 during start

Note: Confirmation of vanes being
P - when

ositioned
against cylinder shoulder

on the closed sto
cylinder stop is p

Operationa| d
Hot start
Surge

mmoqmumsg

Cylinder
shoulder

J38018.114
. 882502
st




Lo Sdss
» ] . R

VISUAL CHECKS
Observe at vane actuator that vanes %Jw@ﬂ,ﬂ\

are off the closed stop at idle

O_ _
L4
LR
.

Ensure that cylinder
stop is off cylinder
shoulder

Cylinder stop

Operational mmmoqmumzn,\
High oil consumption at low power &

Cylindear
shoulder

Fumes in cabin =~

J38018 115
882502
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BLEED SYSTEM
TROUBLESHOOTING
PROCEDURES




START BLEED SYSTEM

SIGNAL CHECK

(Engine running)

Malfunction can cause:
3.5 bleed valves to remain open or to close early

Check determines:

It the bleeds close signal {PcB 3.5) occurs at the proper
engine N2 speed and if its pressure level is correct

Instructions for check:

1. Connect a 1000 psi gage and line with a #4
female fitting to FTP-1 tap

2. Startengine and observe if pressure level increases
to 600 psig or greater at approximately 50% No.
Also observe if the 3.5 bleeds are closed at idle

3. These observations will pinpoint the fuel control
or 3.5 bleed control as cause of malfunction.

See maintenance manual for details.

Operational discrepancy:

* Impending hot start

* Unable to make take-off poweyr
* High EGT

* High N2

* Abnormal parameters

H

HROJY

H e J3R01H 66
m .

!
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SURGE TROUBLESHOOTING

OTHER CAUSES

Accel

Gaspath damage
Oil system distress

Fuel system
contamination

Leaking Ps3 sense
line to EVBC

Stator vane system
hardware integrity

Failed fuel pump hyd.

stage

3.0 bleed system
hardware integrity

Decel

Gaspath damage
Oil system distress

Fuel system
contamination

Leaking Ps3 sense
line to EVBC

Stator vane system
hardware integrity

Failed fuel pump hyd.

stage

3.0 bleed system
hardware integrity

3.0 bleed linkage
wear

oA

Reverse

Gaspath damage
Oil system distress

Fuel system
contamination

Leaking Ps3 sense
line to EVBC

Stator vane system
hardware integrity

Failed fuel pump hyd.

stage

3.0 bleed system
hardware integrity

Fan blade tip rub

RABS system

Steady state

g mmmc.m:: damage

Oil system distress

Fuel system
contamination -

Leaking Ps3 sense
line to EVBC

Stator vane system
hardware integrity

Failed fuel pump hyd.
stage

3.0 bleed system
hardware integrity

Fan blade tip rub

LAROTH 10
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