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ABSTRACT

In this study, the cold test and the numerical analysis were carried out according to the
shape parameters of the test model in order to confirm the operation range of high altitude
environment simulation test facility for the supersonic vehicle. The blockage ratio, angle
and length ratio were considered as the design parameters. The blockage rate is expected
to be limited in the region of more than 40% due to the normal shock and expansion fan.
It was confirmed that the angle of model should be selected at the size of 45 degrees or
less due to the influence of the strong shock wave. There was no difference in performance
between the lengths of 8 times the model diameter. Finally, we obtained the performance
database according to the shape parameters of the conical test model and confirmed the
operable range of the semi-freejet type high altitude environment simulation test facility.
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Table 1. Operating condition
Parameter | Value
Total pressure [bara] P, 54
Back pressure [baral P, 0.2
Starting pressure ratio (PP, 1
(Design)
Starting pressure ratio (PP, o7
(Exp)
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Table 2. Sketch of model parameter

Parameter Sketch
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Table 3. Test facility specification

Parameter Value
Diffuser Ae/At 1658
Nozzle
Test
L,/D
Section o/ D 3
Ad/ AdA,t 19.04
Ad/ AdA,st 1.3
Ay s‘t/Adt 14.65
Diffuser d
LdA,st/DdA,st 5
0,. | Contraction angle(®) 575
Oy Exit angle(®) 7.16
Ejector
A. /A,
NOZZle ]nA,e/ Jn,t 762
AJA;, 40.83
AJA 150
A, 4/ A; 27.22
Ejector gt Tt :
J LjA,st/DjA,st 5
0,. | Contraction angle(®) 4
0. Exit angle(®) 4
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Table 4. Vacuum chamber pressure with
Blockage ratio

BR
P lar 10% | 15% | 20% | 0% | 40%
Exp»+ 0015 | 0015 | 0015 | Q016 | 0016
Num== | 0012 | 0012 | 0013 | 0013 | 0013

* Vacuum chamber pressure. =+ Experiment data
=+ Numerical data
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