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1 As Ass
(%) (%)
Maé&H As Ass B PR WAF WAC PRF PRC F SFC SM 1 SM 2
Ma= 0.9 10 23.26 0.03 - 58 - 7.13 1.15 - 2.09 1.03 41.01 - 1.76
H = 9km - 10 - 40.52 - 0.05 6. 60 8.46 - 0.89 2.55 - 4.48 - 42.00 0.41
10 20. 00 5.41 - 114 - 2.59 1.26 4. 65 1.16 52.70 0.29
Ma= 1.6 - 10 - 18.73 - 6.15 0. 06 1.62 - 160 - 553 -1.12 - 56.31 0.48
10 - 3.98 3.25 4. 63 9.74 - 2.13 3.81 - 0.63 - 13.38 4.04
H = 9%m - 10 4.93 - 212 - 3.72 - 4.39 0.71 - 2.44 0.49 10.36 - 3.27
10 10 8. 64 8.54 5.52 7.64 - 1.07 8.33 0.40 5.54 5.51
10 16. 67 3.52 - 245 - 3.20 0.63 2.64 1.23 59.13 0.37
Ma= 2.0 - 10 - 12.30 - 6.13 0.91 0.19 - 1.67 - 58 -054 - 3326 - 1.19
10 - 1.88 2.09 2.87 5.05 - 2.06 2:40 - 0.3 - 341 3.23
H = 11km - 10 5.61 - 4.96 - 6.84 - 9.45 2.75 - 5.63 0. 89 34.04 - 2.48
10 10 6.76 7.50 4.82 6. 55 - 1.67 7.16 0.42 25.40 5.40
10 20. 06 3.62 - 2.57 - 3:78 1.20 -\2.71 0.10 47.33 - 0.19
Ma= 1.5 - 10 - 28.09 -<8.63 0.29 5. 96 - 4,98 /- 1.79 1.70 - 76.79 1.97
10 - 680 0..08 2.33 4.44 -2.12 1.46 0.32 - 19.88 3.37
H = 9%m 0 - 10 0.24 =.2.568 --2.59 =-3.73 1.25 - 2.78 0. 68 1. 60 - 2.58
10 10 12. 05 5.04 1..19 2.37 - 1.68 0.30 0.10 25. 60 5.31
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AMULTI- OPERATING POINTSGPA M ETHOD

FOR ENGINE FAUL T D IAGNO SIS
Chen Daguang, Han Fengxue, Tang Genglin
(4th Dept , Beijing University of Aeronautics and A stronautics, Beijing 100083)

ABSTRACT T he feasibility of the multi- operating points gas path analysis (GPA )
for engine fault diagnosis has been analyzed T he averaged error of estimation J is an effective crite-
rion for detemining the diagnosis accuracy. T he recommended value of J has been given according
to the numerical tests It has been analyzed how the number of the operating points and the selec-
tion of themonitoring parameters affect the effectivenessof diagnosis It is shown that the number
of the necessary operating points can be significantly reduced and the diagnosis accuracy can be en-
hanced as the mointoring parameters are increased properly and selected correctly. Supplemental
measurement of the pressure behind high pressure compressor and the pressure betw een high and
low pressure turbines is a practicable measure for improving the diagnosis accuracy.

Key words Gas turbines A ircraft engines Fault diagnosis Gas path analysis

M PACT OF VARIABL E GEOM ETRY ADJUSIM ENT

ON TURBOFAN ENGINE PERFORM ANCE
Zhu Zhiliand Zhang Jing
(4thDept , Beijing University of Aeronauticsand A stronautics, Beijing 100083)

ABSTRACT The impact of variable geometry adjustment on performance of military
turbofan enginew ith afterburner iscanalyzed.-and discussed T he results show asfollows During
supersonic flight, increasingthe nozzle throat area-is.an effectivew ay to increase thrust of engine,
and the higher the flight M ach number, themoreranarkable the effectiveness the nozzle throat
area enlarganent results in raising\the surgemargin of the fan effectively; the bypass ratio can be
controlled by adjusting.the ratio.of inner and outer areas at mixer inlet, and enlarging inner area im-
proves the performance of the enginew ith afterburner, but narrow s the surge margin of the fan
The operating point of the fan will be optimized w hen the nozzle throat area and the area ratio of
mixer inlet are regulated jointly and coordinately. It will be of benefit to the engine performance
improvement that the pressure ratio of the fan and the mass flow increase simultaneously, while
the efficiency and the surgemargin of fan are kept up at a high level

Key words Gas turbines A ircraft engines Performance analysis
V ariable geometry adjustment

A REAL- TME SMULATIONMOD EL

OF A TW IN- SPOOL TURBOJET ENGINE
LiuYan, LiuWei, Chen Fugun
(7thDept , N orthwestern Polytechnical U niversity, Xi'an 710072)
Sun Bin (Shenyang A eroengine Research Institute)

ABSTRACT A mathamatical model for real-time simulation of tw in-gool turbojet en-
gine has been established, w hich comprises a linearized compressor characteristicsmodel, smplified
turbine characteristics and the dimension-reducing method of non-linear equation set U nder the i-
dentical regime and inlet flow conditions, the performance of the twin-gool turbojet engine was
simulated respectively by real-timemodel and non-real-timemodel The resultsof the simulations
were compared w ith test data Favorable resultsof the comparison give the validation of the funda-
mental hypothesis of this study. Thismodel makes a very good comprom ise betw een computation



