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Test investigation of areo- engine s stability enhancement
components in anti-surge System

YE Wei"?, QIAO Weryang',—HOU Mirrjie2
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Northwestern Polytechnical U niversity, X1an710072, China;
2 China ‘Gas Turbine Establishment, Chengdu 610500, China)

Abstract: \To assess and optimize the optimalefficiency of the antt surge system, this paper
adopted the temperature distortion-generator as the force surge system and presented the test re-
sults of certain turbojet and turbofan engine’ s stability enhancement components at different
combinatorial projects respectively, compared and discussed the effects of various stability en-
hancement components of the antrsurge system. T he test results show that the most effective
antr surge system is the one using throttle cutting for a short time, vane regulating and air bleed
and so on. The defect is the biggish thrust drop and system complexity. The stability enhance
ment effect of cutting off and regulating vane at the same time is not as good as the preceding

one, but with lesser thrust drop and better realizability.

Key words: antrsurge; stability enhancement; temperature distortion; efficiency

2
[2]

350K, 1500K/s . , ,

[1]
2 2
[3]
12008 06 04; : 2008 09-30
APTD

(1968- ),



1748 ’4
, 12
4
121
R 6x3
( 2, 6
R 3
). - ,
0 1 mm, 0 35mm.
03~ 06 , (9
1 50~ 70ms, 6%.
11
Rl
PR R AR
(5] 1 :
(&)
( 60°, 6

A

1
Fig. 1 Principle of temperature distortion

generator

270°

AR LS, O——ah s B RS2 R
(b)

2
Fig.2 Configuration of the test measurement of

the engine’ s inlet

.22



8 : 1749

13 > 5
’ 107K. :
2 2 2 2 , 3
433 K.
o ku
2
21
0" = 180°, 100% .1
1 )
— 286 K; 3
’ ( ) Fig~3- Rumning track of engine operation point during
21K, > cutting off for a short time
, 313K, ; ,
340K, ’
1
Table 1 Effidency of stability enhancement of ’
a turbofan engine
4
am= - 8§ AT /K ’
286
v 307 80%  90%
v Vv 313 ,
v v v 340 445K 412K.
v v 393 ;
v v v v 433 80% ’




1750 24
673K, , ,
, , 59,92, 132K;  nee=
) , 97%
95% 498 K. , 130K.
2
95% ,
633K, 20%.
) > 450 \
[ B I SSIV: R ‘
> , 420 5 § |
L N
: 390f |
K .
: w 2T
& 330f N &
’ ) ’ 32 i E::: % :5 ‘
< 300 X N B
i 3::. ':Erg :E |
¥ i N BN
e SN & [
F B e 1
a0t B B KK
092 093 094 _-095 096 0.97
”C<C
I ¥R THE A I SBEREUA
i I 325 B R UHUG U TV 38 4 B+ ik 5t
”(
::: 5
D.‘
K ‘
K [
::’j [ Fig.5—FEffect to aturbojet-éngine s inlet critical
E:j temperature rise by different stability
300 & % ol :0:-> ol nh t t
0.80 0.85 0.90 0.95 enhancement components
R 3
o WAL TN\ TR
L Nt L L 1)
2
4
2 2 2
Fig.4 Effect upona turbofan engine with different )
stability enhancement components )
2
22 ’
5
2
2 2 2
3
, 18 .5 .
[1] , ) )
[M]. . 2004: 228.
, LIU Daxiang, YE Peiliang, HU Jun, et al. The technique
of the stability design and assessment of the aerc engine
4% [M]. Beijing: The Publishing Company of A viation Ir
2
dustry, 2004: 228. (in Chinese)
( [2] .
, ) 45K, . , 2006, 27(1): 15 19.
70K, ne c= 96% , ZH ANG Shaoji. The design of the inlet temperature dis



1751

[3]

tortion parameters and antt surge control system of aerc
engine [ J]. Journal of Propulsion Technology, 2006, 27
(1): 15 19. (in Chinese)

[R]. , 1997, HK97057.

YE Wei, LU Deyu, HUANG Shunzhou. The design and
study of the aercengine s antrsurge system[ R]. China
Aeronautical Science and Technology Report, 1997,
HK97057 (in Chinese)

s ’ ’

[J]. ,2001, (3): 18 23.
XING Jiarui, ZHANG Shaoji, MA Yaquan, et al. Test
study on certain turbojet enginés anti surge control.
Aeroengine, 2001, (3): 18 23. (in Chinese)
. o 1.
,2002, 15(2): 4F46.
WANG Runming, WANG Huiru, HOU Minjie, et al.
The development of the temperature distortion generator
[J]. Gas Turbine Experiment and Research, 2002, 15(2):
41-46. (in Chinese)



