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Cold flow research in scramjet combustor

WANG Dian, SONG Werryan, /LI Jianr ping, CAT Yuair hu

(School of Propulsion and Energy,
Northwestern Polytechnical-U niv ersity, X1 an 710072, China)

Abstract: The scramjet combustor cold-flow was researched’in Northwestern Polytech-
nical University direct connected-resistance heated Tacility. The cold flow experimental was
performed, for the designed supersonic combustor model with different isolator length, dif-
ferent combustor inflow and different exit”back pressure. The combustor inlet Ma= 2. 0, ur
flow m= 0.73~ 1,0 kg/'s, total préssure p: = (7~ 8) % 10’ Pa, total temperature T:= 300 K.
The cold flow field of the supersonic combustor is also simulated with computational fluid
dynamics ( GFD) software and is analyzed and compared with experimental results. The ex-
perimental and computational results show: The length/height ratio of isolator increases,
the capacity of resist back pressure for the scramjet combustor increases. The exit pressure
distortion of combustor has greater effect on the internal flow field of combustor. T he com-
parison of computational results and experimental results also verify the applicability of nu-

merical simulation method.
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Table1 Cold flow experiments condition 1, 1
/ / , pw/pu 2 1
(kgl/ s) kPa > s
1 7 0 0.706 350. 3 1. 92 ,
2 7 0 0.988 470. 9 1.93 ,
3 7 1/6 0.708 325.6 1.93 1.4.2
4 7 2/ 6 0.714 346. 3 1.93 1 1 7
5 7 3/6 0.727 344. 4 1. 33 |
6 7 4/ 6 0.692 339.0 0. 77 ’ ’
7 4.7 0 0.716 350.0 1.93
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