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Reynolds Number and Hunm' idity Effect on the Snall
Deviation M odel of Turbofan Engines
LU Jian-w ei;—L1Jun
(T he'Engineering-Institute,A ir Force-Engineering U niversity ,
X i’an—710038; China)

Abstract: Effect of Reynolds number and humidity on the performance of turbofan
engines w as investigated, and-a snall-deviation model w as established w hich was used to
analyze the performance of certain turbofan engines The influence coefficient matrix was
obtained The result/provides a numerical reference for the quantitative and qualitative
analysis of the Reynolds number and hum idity effectson turbofan engine performance
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Table 1 The coeff icient matr ix A

o oh o® 0% My O o
Ot - 0.000 - 0.478 0. 961 1.727 0. 494 0. 251 - 0.185
Ortrn 0. 000 1. 505 - 0.071 - 0.128 - 0.063 0.775 - 0.045
ot - 0.000 1.027 0. 890 1.598 0.431 1.026 - 0.229
Ot - 0.000 1. 445 0. 040 0.072 0. 640 0.710 0.025
en 0. 000 2.236 - 1.105 - 1.986 - 0.972 1. 460 - 0.694
e - 0.000 3. 681 - 1.065 - 1.913 - 0.332 2.170 - 0.669
e 1. 000 2.394 - 0.277 - 0.499 0.021 0.884 - 0.174
e 0. 000 - 1.260 1. 677 2.013 0. 784 - 0.260 0. 265
&a 0. 000 2.972 - 0.845 - 1.518 - 0.138 1.748 - 0.530
B - 0.000 - 4.712 1.555 2.794 0.558 - 2.838 0.976
512 - 0.000 0. 499 0.014 0.025 0.012 0. 245 0. 009
5rs - 0.000 0.722 - 0.097 - 0.174 - 0.085 0.183 - 0.061
Sra 0. 000 0. 842 - 0.512 - 0.921 - 0.450 ~0.420 - 0.322
Srs - 0.000 0. 408 - 0.298 - 0.535 - 0.262 - 0.704 - 0.187
Ste - 0.000 0. 506 - 0.495 - 07890 -0. 363 X 0.756 - 0.311
ST 0. 000 1.451 - 2.329 - 1164 - 0.358 0,129 - 0.407
S 0. 000 0.843 - 0.156 - 0:-281 - 0.137 0. 470 - 0.098
& 1. 429 3.422 -.0. 397 - 0.713 0. 030 1.264 - 0.249
&V - 0.000 3.939 - 1.787 - 3.211 - 0.967 0.704 - 1122
S c - 1.429 0.517 - 1.390 - 2.498 -_0.997 - 0.560 - 0.873
A b2 A b1 O As Re a
Ortri - 0.636 - 0. 608 0. 427 1.727 0. 039 0.153
Ortrn 0. 017 1.545 1.011 - 0.128 0.073 - 0.855
Ortr - 0/619 0.937 1.438 1.598 0.112 - 0.702
g 0. 998 0.415 0.775 0.072 0.175 - 0.834
&en 1.316 1. 800 1.708 - 1.986 0. 104 - 1.149
e 2.315 2.215 2.483 - 1.913 0. 424 - 2.599
e 1.837 0.778 0.873 - 1.499 0.314 - 1.382
e - 1.096 - 0.500 - 0.172 2.013 0. 003 0.515
& 1.872 1.773 1.998 - 1.518 0. 279 - 1.604
B - 2.925 - 3.026 - 3.262 2.794 - 0.330 2.516
52 0.345 0.143 0. 268 0.025 0. 061 - 0.288
ST s 0.476 0.323 0.438 - 0.174 0.071 - 0.403
ST a 1.107 0. 144 - 0.412 - 0.921 0. 079 - 0.415
5ts 0.851 - 0.206 - 1.053 - 0.535 0. 059 - 0.192
STe 0. 982 - 0.081 - 1.140 - 0.890 0. 051 - 0.224
ST 1.370 0. 597 - 0.043 - 1.164 0. 120 - 0.749
S 0. 547 0. 420 0. 530 - 0.281 0. 058 - 0.441
& 2. 626 1.112 1.249 - 0.831 0. 449 - 1.975
& 3.631 1.732 0. 707 - 3.211 0. 367 - 2.345
1. 005 0. 620 - 0.541 - 2.380 - 0.082 - 0.369
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