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Technical Improvenent Scheme Analysis
of ThrustW eight Ratio 10-Aeroengine

WU Xue-hui,. CHEN G Bang-qin, -TAQO-Zeng-yuan
(T he Engineering-Institute,
A ir Force Engineering.U niversity, Xi’an 710038, China)

Abstract, On the basis of-a'large-number of computation and estimation researches, the
mproveanent schemes for increasing aeroengine thrust-w eight ratio w ere studied A nalysis of
sensitivity of the aeroengine performance to the design paraneters and prelminary
optim ization calculation w ere carried out Due to aerodynamic and themodynanm ic progress
along w ith-the advancan ent of materials and technology, aeroengine thrust-w eight ratio may
reach 12 Then by means of weight decreasing design and the application of egpecially low
w eight composite, aeroengine thrust-w eight ratio may further enhance to 15 Through the
relative difficulty analysis, a viable and short-tem realizable mprovement schane, w hich can
enhance the thrust-w eight ratio to 15,w aspresented

Key words aerogace propulsion system; aeroengine thrust-w eight ratio;
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Table 1 The performance of a certain thrust weight
) ratio 10 aeroengine
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Table 2 Sensitivity coeff icient of aeroengine performance to cycle parameters
&af &af (S:mwl (imwl
e 0.011 5 - 0.009 6 - 0.064 4 - 0.1525
B(-) - 0.0411 0.048 5 - 0.108 8 - 0.0912
Ta 0.629 4 - 0.7329 1.334 6 0.7235
T7 0.610 4 0.967 5 0.0000 0.0000
3
Table 3 Sensitivity coeff icient of aeroengine performance to the canponents eff iciency
n a:af &af &mwl (%ml
n 0.3420 - 0.3444 0.409 2 - 0,148 4
Tt 0.384 7 - 0.387 3 0..365 6 - 0.156 .4
n - 0.0555 - 0.3326 - 0.087 5 - 1.0304
T 0.3419 - 0/341 9 0.318 6 - 0.3186
s 0.203 6 - 0.203 6 0.1897 -0.1897
N« - 0:049 5 - 0.709.0 0.000 0 0.0000
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Table 4 Sensitivity coeff icient of aeroengine performance to the other design parameter s
5:6f &af (S:mil (%'nil
w 1.000 0 0.000 O 1.000 0 0.000 O
b 0.281 4 - 0.2814 0.262 2 - 0.262 2
Ob, o 0.319 8 - 0.3198 0.298 0 - 0.298 0
C 1.000 0 - 0.9999 1.000 0O - 0.999 9
b - 0.0039 0.003 9 - 0.003 6 0.003 6
R 0.022 8 - 0.0228 0.021 3 - 0.0213
H - 0.1050 - 1.0415 - 0.0875 - 1.030 4
U 0.007 4 - 0.007 4 0.006 9 - 0.006 9
1 0.571 9 - 0.808 6 0.730 4 - 0.730 4
/3 0.0530 - 0.0530 0.049 4 - 0.049 4
o 0.3198 - 0.3198 0.298 0 - 0.2980
Y(- ) - 0.126 4 0.136 6 - 0.2118 - 0.054 1
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Table 5 The influentce of integerated increase 1220 ! N
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Table 6 The estimation result of increasing thrust-weight ratio
30 4.2
( 30 4.3
( 18 4.5
25 1.3
40 3.5
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