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Analysis of scramjet characteristics in ground experiment
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2. Academy of Aerospace Propulsion Technology, Xi’an 710100, China)

Abstract  Direct connection experiment and free flow experiment are the two most common experiments
in the ground simulation experiment of scramjet engine. By comparing the concrete simulation of two kinds
of experiments, it indicated that the operating parameters of the heater and incoming flow components
meet the experiment requirements. On this basis, the performance of the same type of scramjet in these
two kinds of experiments was analyzed, and combined with the numerical simulation analysis results to
carry out the discussion. The results show that, in the two kinds of experiment, the flow pattern of the in-
let is consistent. In terms of the working characteristics of the inlet and engine matching, the position of
the ending shock wave in the free flow experiment is generally far behind, and its safety margin is higher
than that in the direct connection experiment. The engine specific impulse ratings obtained from the two
types of experiments are similar. The results show that the relative accuracy of engine performance can be
obtained by the method based on the static pressure along the direct connecting experiment.
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Fig.2 Free flow experiment facility
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Tab.1 Deviation between test value and target value of flow rate for direct connection experiment heater F.{v/ :%

5 .00 JSRN 2R A Tk i
HR T 2.99 4.13 -1.16 0.91
BRI T 2 0.21 0.15 0.43 0.63
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Tab.2 Deviation between test value and target value of performance for direct connection experiment heater
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Tab.3 Deviation between test value and target value of performance for free flow experiment heater B %
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Tab.4 Flow gas component of direct connection experiment
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Tab. 6 Comparison condition of simulation
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Fig.3 Numerical simulation results
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Fig.4 Pressure comparison along the inlet flow
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Fig.5 Test and simulation comparison in

free flow experiment
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Fig.6 Simulation results of condition in free flow experiment
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Tab.7 Cavity pressure radio comparison in direct connection experiment and free flow experiment
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Fig.7 Cavity pressure comparison in direct connection experiment and free flow experiment
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Tab.8 Condition of shock position comparison

2 2By
T o
Vi B/ m
. SHR M AR AN
+"/T 2 e . .
i 1.03 —— 2.687
v pin SR
ALK 101 Jm—— 3.200

8 i 1 PRI R Y 7 A T ) 5 KR
FE T3 8% HEAE B0, Pl 2L @R ac D 45 FE S A4 BE 1
A, Al LA B AU PGS e v B T T
JIART F b e, EL 2 0 25 R O 2
BEFER.

1 ap —— EERRI(E KR

—— HiE IR CY RN 1.03)
1.2F —=— H f IR (R T
, —— B iSRRI CY R A 1.01)
ot
& 0.8)
5z
= 0.6F
it
R 0.4}
0.2f
09 I > 3 4 s

Il ] A B

B8 HiKAEXTLL

Fig.8 Shock position comparison
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Tab.9 Engine performance comparison
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