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Design and application of the intelligent test system for fuel manifold
HOU Jun-lin, ZHOU Jia-lin, HUANG De-run, GUAN Meng, XU Cheng—hui
(AECC Sichuan Gas Turbine Establishment, Mianyang 621000, China)

Abstract: There is a growing contradiction between the traditional manual test mode and the high efficien-
¢y, low intensity, automation and intelligent test requirements for the fuel manifold tester of areo—engine.
Using intelligent fuel route matching technology, intelligent valve control technology, test state simulation
technology and measurement and control integrated technology, a set of fuel manifold intelligent test system
was developed. After commissioning, all indexes of the system met the design requirements. The system
now has been successfully applied to several types of areo—engine fuel manifold tests. The system function
is great, and the operation condition is good. So the system could meet the test requirements of aero—engine
and has a very wide range of application prospects.
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Fig.1 Intelligent test process of fuel manifold
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Table 1 Expert knowledge base of simplex fuel supply

TS TR AR (ofs)

IERR S

) FE2101  FE2102  FE2201  FE2202  FE2301  FE2302  FE2401
(0~4333)  (0~2166)  (0~260)  (0~866)  (0~866) (0~83) (0~70)
>1 500 vV
500~1 500 vV
60~200 Vv
130~800 #\/ vV
0~80 vV
0~60 #\/ vV
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Table 2 Expert knowledge base of main and secondary duple fuel supply

VT S TR (ofs)
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500~1 500 Vv #\/ vV 130~800

500~1 500 Vv Vv 60~200

130~800 vV vV 130~800
130~800 vV vV 0~80
60~200 vV vV 0~80
60~200 vV Vv 0~60
0~80 vV v 0~60
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Fig.2 Intelligent control process of large mass flow valve
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Fig.3 Intelligent control process of small mass flow valve
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Fig.4 Control schematic of pulse width modulator
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Fig.5 Chart of completed state
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Fig.6 Upper computer interface

13300

4

15523

|

1e533

B3R

160506 1EH

-Jaajajsl v |ge

1EI73 162231

% »

]
T

I
1650F

] 1B

i
P

it S A

a
155 1288 ‘593 G 13138 (7]

f 2 | -lalale gl L &l

155D

E-43HE

160128

‘1813

TR

(i3]

7 24 A
Fig.7 Data playback interface of 2# fuel road

Pl 8 3t A I A 7 e
Fig.8 Data playback interface of 3# fuel road

(M3 36 1)



36 R e g S W 5T

55344

% S B PR b v A T A, i R B R B T
AE 7R Z 1Yk AR R 22 24.5 kPa, ML, 7EINT.
2 T 173 A ARG i (V0] 426 ) ity T 2 6 B ) ok R o, 7
G o8 FH e 45 25 AR B 2 A T P P o e g
e L7/

6 it

(1) AR5 B SO 25 % S LA ) 2 -
ST PR I 0 1 A2 T 23
S (BT S HAE T MAER TR RN
0= 0TTE | K OPPERS 24 7Rl Lebeck "4 t 9

D
UE ST VRSP
(2) AL e B BL IR 5 35 SR 2 1
TSR SCHPER AR B/ Ok T 17
TS RAAH R OB . R AN T LRI
o 2 0 0 R B 8 G T
S R ST 5 A 8 L 524

Sk -

[1]  Gamble L. M. Counter-rotating intershaft seals for ad-
vanced engines[R]. AIAA 84-1216,1984.
[2] Stephen K, Mehta J, Holloway G. Rotating intershaft brush

[12]

[13]

seal project[R]. NASA/CP-2006-214383,2006.
Jahn I H J, Rowntree G M.
2012043725(A1)[P]. 2012-02-23.
Worthington J A. Engineer’ s Handbook of Piston Rings
Sealing Rings Mechanical Shaft Seals[M]. 7th ed. Mary-
land : KOPPERS Company, 1959.

Lebeck A O. Principles and design of mechanical face
seals|[M]. New York:John Wiley & Sons, Inc.,1991.
U . I TR BRAE 15 ZE PR 53 v (0 N [, BLAR 5
11,1986, (5):38—39.

BRI A, I ZERR T RS 30 23 U 4 2 ()], R4l
AR ,1989,(5):1—2.

K R, OCTHE ZE R ) KT ) B 507 vk B AR )
. IEFHLEA , 1997, (5): 14—16.

X AR, % ZE IR 2 AHE (D], AAPLECF , 2003,
(1):27—28.

KAy, 05 AR EROR—— U S R HIM). B IR,
P AT MU Tl s ik, 2002.

Ugural A C. Mechanical design of machine components
[M]. 2nd ed. Boca Raton: CRC Press Taylor & Francis
Group,2015.

A CTE. MO A T M. P92 YL Tl K2 it
2004.

Al BF R AL MUK )22 e Sk ) A B 58, #1k
JIPEIM]. B [R5 R i, 2005.

Intershaft seal: US,

AVEANEANEANE AN LAt Al tal Fal Fal Fal Lal Lalt Lat Falt Lat Fat Fat b at Fat fal al fal fal fal Fal Fal Fal Fal Fat Lat Falt Fat Fat Fat K at K at fal al fal fal fal Fal Fal Fal Fat Falt Lat Fat K at Fat Fat K al K at fal Pal fal fal tal Yal Fal Fal Fal Falt falt Fat s

(P45 30 D)

WL T #RbE A R A8 TR BRI A 28 — 20 KOk
S VIRCR, g TR A, T S
BE iR Tk 2 etk B RIFI ST A alias ;
LT R R T 1% n] T 02 A A0 A L% s
MR E LT N 1 A e LA 5
HHES R REIX ISR ARTE ol A5 ] sl iy e 4 Jre i
MEESF

Sk .

[1] B WRTR, SR Bhbe Sikbeas(M]. b st bt
ez i R 2 Hh bk, 2009.

[2] b Ll 0kEE,F8 81, . ERRRE S A B AR A
TR s Bh2EBoR , 2011, (1):32—35.

3] B 7R, KM, BN ST, A5, BRI S R e
WFFE). Wias & shAL, 2017,43(2): 67—74.

X, R IR L RHEAE R G A e 1k
FTHIL RS B 5%, 2015, (8):55—57.

TR, FATR, X ER. i B R 5 M) s KX
FRTRA= ML, 2002.

TR, BT PLC IR AR R 9T & LHA[J]. PLC. L
LSRR R 50,2005,7(2) : 41—44.

22357 IRPLEE. PLC Y PWM ZHAE R e 1 157 FH BT 5[],
WITFHLE B, 2006, (9) : 42—45.

FMgVE, £ M. ET PLC A PID £ R &) THEHLR
GiRiFH,2012,21(9): 144—147.

FENL B3R R 5 PID HE M. ot fb2e
ol iRk, 2012.

TR, B2 . 5T OPCH AR Y MCGS 32 B W 1%
N[ B G 2R T2 Be 2 i (A SR FHFERR) , 2013,29(5) :
10—14.



