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Effects of Reynolds Number on Compressor Performance
and Engine Stability
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Abstract: A mathematic model of Reynolds number correcting the performance of tur—
bofan-engine conpressor was ‘established-with Wassell method. Based on the model in which
the correction of Reynolds numher tothe turbo performance was taken into consideration, the
effects of Reynolds number on the performance of compressors, on the co-work point of en-
gine, and on the surgemargin were computed and analyzed. T his correction model was proved
to be valuable to evaluate the effects of Reynolds number quantificationally when assessing

the engine stability.
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1
Table 1 Effects of Reynolds number on surge margin of fan

/ (kg s) / (kg/s) / %
3.543 126. 807 4.560 125.440 30.096
3.530 123. 700 4.219 121.801 21.363

- 0.013 - 3.107 - 0.341 - 3.639 - 8.733

- 0.367 - 2.450 - 7.478 - 2.901 - 29.017

2

Table 2 Effects of Reynolds number on surge margin of high—pressure compressor

/ (kg/ s) / (kg/s) /%
10. 286 25. 219 11.493 23,655 19.124
10. 377 25. 194 10.674 25. 027 6. 627
+ 0.091 - 0.025 —0.819 + 1.372 - 12. 497
+ 0.885 - 0.381 ="7. 126 + 5.800 - 65. 347
8.733%, 6. 627% , 12.497%,
6. 627% , 12.497% ,
: . (4)
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