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Investigation for effect of supersonic diffusers on the gart o
the hyper sonic propulsion tes facility
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Abdract: Hyperonic propudon teg facility isimportart for the scramjet ground teds. The dfect of the diff users was invesr
gated for the different shepes and szes, aswell as different locations. The sart process of the facility for the different cases was under
research in order to find the optimal corfiguration for the sysem. The experimenta results show that the location of the diffuser should
be close to the nozze exit , and the shape and dze of the diffuser entrance should metch the nozze exit. The corfiguration of the diff us
er should be desgned as a channd to alow 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 o the hypersonic propulsion test facility
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’ Table 1 Diffuser dimensons
Forward Backward
J No. location
Entrance| Bt Lengh Exit Length
1# ClL72 | CL12| 1.12 [ cr.12| 1.12 7.48
2# Cl.72 | RLL12 | 1.27 | RL.12 | 6.10 7.30
( ) _ - 3# .06 | R1.12 4.94 R1.12 6.02 1.72
44 Cl.50 | RL12 | 2.24 | RL.12| 6.02 0.75
- - 5# Cl.33 Cl.12 | 10.48 0.64
6# Cl.50 | CL.33 | 0.75 | C1L.12 | 10.48 0.75
T# R1.60 | R1.30 | 4.68 | R1.12 | 4.68 0.75
8# R1.80 | R1.30 | 4.68 | R1.23 | 1.91 0.39
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) 1 Fig.3 Satic pressure inside the test cabin
, vs. total pressure in the heater
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Fig.4 Pressure digributionsat different moments p,/MPa

Fig.5 Comparison of 3# and 4# diffusers
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Fig.6 Comparison o 4# and 6# diffusers
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Fig.7 Comparison o 4# and 7# diffusers
, 1# 2#

(1]

(2]

(3]

[4]

(5]

(6]

(8]

S# )

4 #

Chang X, ChenlL , Yu G, & d. Development of thefacility for
nmodd scramjet teding[ R] . AIAA-2001-1857.
Boatright W B. Langey fadility for tess a Mach 7 subscde
hydrogerrburning airframe-integratable scramjet nodes[ R].
AIAA-76-0011.
RITF Gondruction Gowp. Ramjet engne tes facility[ R]. NAL
TR 1347, 1998.
Huebner L, Rock K, RU E, et d. HyperX flight engne
ground tedting for X-43 flight risk reduction[ R]. AIAA-2001-
1809.
Fetterhoff T ,Jordan J. RDHWT/MARIAH Il wind tunnd re-
search program update[ R] . AIAA-2001-1859.
Alberton CW ,Bmami S, Alleviaion of facility/eng ne interac-
tions in an operrjet scramjet teg facility [ R]. AIAA-2001-
3677.
N Y,zhu X. Research on the mechanism of shock waves inr
dde the supernic dffuser ingdled in a hyperonic jet[ R].
4th International Workshop on Shock Wave/ Vortex Interaction
Ydlov Mt. , China, 2001.

L. [M].

,1985.



