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Abstract:

Hypersonic propulsion test facility is important for the scramjet ground tests. The effect of the diffusers was investi-

gated for the different shapes and sizes, as well as different locations. The start process of the facility for the different cases was under

research in order to find the optimal configuration for the system. The experimental results show that the location of the diffuser should

be close to the nozzle exit, and the shape and size of the diffuser entrance should match the nozzle exit. The configuration of the diffus-

er should be designed as a channel to allow the main flow pass through a shock train. The diffuser length should be long enough to en-

sure the main flow deceleration.
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Fig. 1 Sketch of the hypersonic propulsion test facility
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Fig.2 Pressures at typical points
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Table 1 Diffuser dimensions

Forward Backward
No. location
Entrance | Exit Length Exit Length
1# ClL.72 | CL.12 112 Cl. 12 1. 12 7.48
24 Cl.72 | RL.12 1.27 RI1. 12 6. 10 7.30
3 C2.06 | RL.12 4.94 R1. 12 6.02 1.72
44 C1.50 | R1.12 | 2.24 | Rl.12 | 6.02 0.75
S# Cl1.33 Cl.12 | 10.48 0. 64
o C1.50 | C1.33 | 0.75 | C1.12 | 10.48 0.75
Ti# RI.60 | R1.30 | 4.68 R1.12 | 4.68 0.75
B# R1. 80 | RI1.30 4. 68 R1.23 1.91 0.39
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Fig.3 Static pressure inside the test cabin

vs. total pressure in the heater
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Fig. 4 Pressure distributions at different moments
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Fig. 5 Comparison of 3# and 4# diffusers
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Fig. 6 Comparison of 4# and 6# diffusers
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Fig.7 Comparison of 4# and 7# diffusers
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