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Abstract: A three dimensional numerical study was carried out to investigate the effects of injection
scheme on the thrust and wall heat flux performance of a round scramjet with dual-cavity configuration. The re-
sults were obtained with flight Mach number of 6.0 and the total kerosene equivalence ration of 1.0. The injectors
were located on the wall of four different regions including the strut K1, the isolator outlet K2, the first cavity
trailing edge K3 and the first expansion section K4. Results show that the equivalence ratio of K1 directly affects
the combustion mode and the center combustion performance. In order to satisfy the scramjet thrust performance,
a certain value of fuel mass should be injected from K1 to induce a subsonic combustion mode and strong center
combustion. Moreover, in order to optimize the scramjet thermal environment, the excess fuel should be injected
from another three injectors K2~K4. It is found that the equivalence ratio of K2 and K3 affect the combustion per-
formance of the first cavity at the same time. With the decreasing of K2 equivalence ratio, the thrust is decreased

while the thermal environment is improved, and with some fuel injected from K3, the thrust increases. Also, with
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the increasing of K4 equivalence ratio, the thrust and wall heat flux performance are improved as the combustion

in the second cavity and the area behind it is strengthened. Finally, an injection scheme which can induce a bet-

ter thrust and thermal environment performance is proposed, and the equivalence ratio of K1~K4 is 0.6, 0.1,

0.1, 0.2, respectively.
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Table 2 Specific impulse and combustion effect of case 1~3
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Table 5 Specific impulse and combustion effect of case 4~6
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Table 6 Quantity of wall heat of case 4~6
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Table 7 Distribution of equivalent ratio of K1~K4 for case

7,8
Case K1 K2 K3 K4
7 0.6 0.2 0.1 0.1
8 0.6 0.1 0.1 0.2
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Fig. 10 Contours of Mach number for case 7,8
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Fig. 11 Distribution of mass averaged Mach number and

pressure along the flowpath for case 3, 7, 8
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Table 8 Specific impulse and combustion effect of case 7,8

Case 7 8
[Sp/(N-s/kg) 5474.2 5420.6
n/% 80.7 80.3
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Fig. 12 Wall heat flux of case 7,8

Table 9 Quantity of wall heat of case 7,8

Case 7 8
Q/m]J 0.345 0.328
4 % 8
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