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Numerical Investigation on Heat Transfer in a' Rotating

Cavity with Axial Throughflow Cooling Air
TIAN Shu—qing, TAO Zhi, DING Shuiting, XU Guo—jiang

(National Key Laboratory of Aireraft‘Engine,

Beijing U niversity of. Aeronautics and Astronautics, Beijing 100083, China)

Abstract: To-investigate the heat transfer-in heated rotating cavities with axial through-

flow cooling air, numerical simulations-have been carried out based on the time-ndependent

incompressible equations’ in rotating system. T he effects of unstable flow and various forces

on heat transfer were studied, and the heat transfer coefficient variations with Reynolds num-—

ber and Rayleigh number were calculated. T he results show that the heat transfer in a rotat—

ing cavity with axial throughflow cooling air is enhanced with the increase of the inertia force and

buoyancy force, and is w eakened with the increase of the Coriolis force. The heat transfer coefficient rises with

Reynolds number, and varies slightly with the increase of Rayleigh number. The sudden enhancement of heat

transfer is caused by the penetration of woling air through the disc cavity.

Key words: aerospace propulsion system; numerical computation; heat transfer;

rotating cavity; buoyancy force; Coriolis force
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Table | Comparison between two Nu.v with buoyancy and without buoyancy
N a( ) N ua( ) Nt )
Re. Rep
5. 875<10* 6.436>=<10° 9.697 9.764 33. 634 33. 594 1. 055 1. 136
1. 175%<10° 1.716><10* 20.495 20. 522 56. 637 56. 551 3. 185 3. 469
2.35%<10° 4.291><10* 43.714 43. 738 100.97 101. 109 9. 828 10.543
1. 175 10° 1.03%<10° 18.505  22.371  41.965  46.774 4. 283 17.056
2.35%<10¢° 2.5771=<10° 33.941 123. 685 61. 85 154. 669 13. 412 100. 667
5.875%<10° 7.72%<10° 8.544 34.5 21. 835 49. 121 2. 098 24.87
1. 175=<10° 1.544%<10° 17.996 68. 994 37.786 91. 199 5.718 54.663
2.35%<10° 3.088<10° 34.312 125. 907 59. 194 154.626 16. 906 107.835
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