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Effect of inlet internal contraction ratio on performance of

solid fuel scramjet

LI Biao, WEI Zhi-jun, CHI Hong-wei, WANG Ning-fei

(School of Aerospace Engineering, Beijing Institute of Technology , Beijing 100081, China)

Abstract: To investigate the interaction between inlet and combustor of solid fuel
scramjet, various engine components were designed preliminarily at a design point of Mach
number of 6 and altitude of 25km. A series of engine models with different inlet internal con-
traction ratios were simulated numerically. Results show that when the inlet internal con-
traction ratio increases and combustor structure kept unchanged, the thrust and specific im-
pulse of engine decrease rapidly and increase slightly; with the same area expansion ratio at
combustor inlet, the overall performance of engine is improved as inlet internal contraction
ratio increases. On the premise of inlet starting and flame holding, the inlet internal contrac-
tion ratio should be as large as possible, while the area expansion ratio at combustor inlet

should be as small as possible in the engine design.
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Fig. 1 Diagram of solid fuel scramjet
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same combustor

R. Ma,, pu/Pa Ma,, pw/Pa
1. 25 3. 36 37208.9 1. 84 163513. 2
1. 45 3.22 46002. 1 1. 85 183466. 6
1. 65 3.09 56391. 2 2. 20 129657. 6
1. 85 2.97 67525.6 2. 14 144952.9
2.05 2. 87 79720. 4 2.03 167124. 8

mg/ F,/
R. 7 F/N I>;)/S
(kg/s) (N« s/kg)

1. 25 0.146  0.685 337.5 149.9 236.0
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1. 65 0.108  0.681 152.2 67.6 143. 4
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same combustor
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Fig. 7 Density radial distribution at the end of cavity
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Table 3 Combustor dimension with the same area

expansion ratio at inlet

R. D,,/mm D.,/mm
1. 25 85. 56 101. 12
1. 45 79.48 93.91
1. 65 74.46 88. 00
1. 85 70. 35 83. 14
2.05 66. 83 79.07
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Table 4 Engine performance with the same area

expansion ratio at inlet

);’1(/ F<p/
R. 7 F/N I,/s
(kg/s) (N« s/kg)

1. 25 0.130 0.694 237.9 105. 6 186. 7
1. 45 0.141 0.677 322.3 143. 2 232.7
1. 65 0.153 0.662 401.8 178. 5 267.7
1. 85 0.167 0.645 483.9 214. 8 295.6

2.05 0.189 0.621 596.9 264.9 322. 8
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