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NUMERICAL SIMULATION OF DIFFUSER IN
ALTITUDE TEST CELL

Wang Zhanxue Wang Jianfeng Tang Diyi

(Dept. of Aeroengine. Northwestern Polytechnical Univ. . Xi'an. 710072)

Abstract: The viscous flowlields of diffuser in altitude test cell were simulated based on the
Reynolds-average unsteady Navier-Stodes equations with time-dependent method, MacCormack
explicit scheme and Baldwin-Lomax algebraical turbulent model. The diffuser performance was cal-

culated. The results show that the method of soluting Navier-Stokes equations is effective to pre-

dict the diffuser performance.
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Table 1 Diffuser performance

Data point | p;* /kPa 177 /K " po/Pa L&l "y pi / pe a/% " g
1 122.0 2000 28.0 20713. 0 373 8. 00 5. 89 32.0 0.123
2 326.0 2000 §0.0 22941.5 373 8. 00 14. 21 21.2 0.043
3 385.0 2000 98.0 24198. 6 373 8. 00 15.91 20. 3 0.035
4 320.0 2000 80. 3 18550. 7 373 8. 00 17. 25 19.6 0.043
3 207.0 2000 49.7 16350. 7 373 8. 00 12. 66 22.0 0.070
6 213.0 2000 49. 7 14609. 0 373 8. 00 14. 58 20.7 0. 070
7 116. 5 2000 27. 7 11557.5 373 8. 00 10. 08 24. 8 0.125
8 55. 4 2000 12. 7 9551.7 373 8. 00 5. 80 32.6 0.272
9 73.6 2000 17.1 7229. 8 373 8. 00 10.18 24. 8 0. 202
10 91.9 2000 22. 6 6999. 2 373 8. 00 13.13 211G 0.153
11 106. 0 2000 26.5 7285.2 373 8. 00 14. 55 21.1 0.131
12 71.0 2000 16.5 5608. 2 373 8.00 12. 66 22.0 0.210
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Fig- 3 Amplified Mach number contours
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Fig. 4 Amprified velocity vector Fig. 5 The diffuser performance map
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