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ABSTRACT

In this study, a cold flow test was carried out on a high-speed vehicle facility with a high-altitude
environment simulator. Variable test was carried out according to the blockage ratio, angle, and length
of the test model. It is confirmed that the blockage rate can be operated in the range of 40%, and
that the model should be selected at an angle of 45 degrees or less. The variables of length are less
dominant compared to the variables of blockage rate and angle. Through this, a database is obtained

according to the parameters of the conical model of the high-speed vehicle test facility.
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VAH: Vitiated air heater

BR : Blockage ratio

6,, :Model angle

L, :Model length

Py :Total pressure

P, : Diffuser nozzle exit pressure

M, : Diffuser nozzle exit mach number
: Diffuser nozzle exit area

. : Diffuser nozzle throat area

L; :Test section (diffuser inlet) length
D, :Test section (diffuser inlet) diameter
A, :Diffuser inlet area

A, : Diffuser throat area

D, ,, : Diffuser throat diameter

L, : Diffuser throat length

0,. :Diffuser contraction angle

0,. :Diffuser expansion angle

A, .+ Bjector nozzle exit area

A, : Bjector nozzle throat area

A; :Ejector cylindrical chamber area
A; . : Bjector throat area

D, ; : Bjector throat diameter

L, : Ejector throat length
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Vacuum Vitiated Test Supersonic Steam
Chamber Air Heater section diffuser Generator Ejector
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Fig. 1 Sketch of hypersonic high altitude test facility.
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211 717 §aEA(M2 =)

Hh71E VB E wE ETOA wiEls,
A=Y, 2ExH & UEAACKEH. A
W, B AR ARESE =S Vitiated air

heater(VAH) ¢} T3 #2low HA AR
A3 dAyAde 1yt FefAE A&
o mZtA, =F FTIA4E 255 A nt
strel o] Thsst e AAS T

=& HdAE WA fFd we =E 5
HAES AAd) kgt ol & {3 = F¥4 Eq.
1& AHg3tY =5 & A4S AAstm, W3
(Ay./A;)-TF8FF 2191 Eq. 28 o]&3ly EHER
mlelre] dgsle 27 WAS Akt &
AA BAQIE Z=He FE3] fste] WA

2 o} #AA Eq. 3&

(b)

Fig. 2 Test model(a) and supporter(b).
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Fig. 3 Test facility for high-speed propulsion system.
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Table 1. Test facility specification.

Parameter Value

Heater A/ A, 16.58

Te'st I, / D, 3
section

A Ay, 19.04

Ad/ Ay 1.3

Ss‘(l)};‘z Ayl Ay 14.65

diffuser Lt/ Do 5

0,.| angle of contraction (°) 5.75

0,.| angle of divergence (°) 7.16

Steam A, /A, 7.62
generator

A / Ay, 40.83

4, / A 1.50

! 27.22

Ejector 4 t/ B

7 st 7 st 5

0;.| angle of contraction (°) 4

0,.| angle of divergence (°) 4




- 2% HYAHE 9IF & AQEBY 2THY
=31 ] [ T = 1 oo
227 X28& 2018. 4. DAFA[SIATH|O] A7 Tl AFR A 119
Test Model 90 e
o) Y Kol o 5 - - - Stong Shock
53’ o)1 | [FTmerell 11 —— Weak Shock
i c — .
: Model Length (L) a |
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Fig. 6 Oblique shock relation (y=1.4, M=4.5)

0 — B— M graph of wedge type model.
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Fig. 7 Definition of test model angle.
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Table 2. Sketch of model parameter.

Parameter Sketch
Length 2D S ——
I

10% Sl -
Sl . ——

Blockage 15%

ratio .
(BR) 20% Sl ——
5% | <
15° S . ——
Angle

0,) 30° <
45° (| ——
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Fig. 8 Piping & instrument diagram of test facility.
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Fig. 9 Diffuser starting pressure ratio graph.
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Fig. 10 Wall pressure about length.

Table 3. Vacuum chamber pressure about length.
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Fig. 11 Wall pressure about blockage ratio.

Table 4. Vacuum chamber pressure about BR.

L,* 2D 8D BR | 10% | 15% | 20% | 30% | 40%
P P,
‘ 0.015 0.016 | o005 | 0055| o005 006 | 0016
[bar] [bar]

*Model length, **Vacuum Chamber Pressure.

*Blockage Ratio
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Fig. 12 Wall pressure about angle.

Table 5. Vacuum chamber pressure about angle.

*

0, 15° 30° 45°
PC
0.015 0.015 0.085
[bar]

*Model angle
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