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Fig. 1. Schematic of a plasma wind tunnel
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Table. 1. Difference between general SWT and PWT
L] NEAZE  BEOIEE F (Rep =227 500 K, vibrational excitation, chemical reaction 12{ 22

o0

0._1n2 5.107 ; .
107~10 10°~10 18 7Pd > 7| =& B H|0|= &8, Datafit correation [6, 7]
102~103 10%2~10° (& HT 2 x 10%)

P =71 =7(p.p)  p=plep)=pe@-1) T=T@p) h=hpp)=L(5)
u=upT) k=k(pT) Pr =Pr(p,T)
- HF B2 _ standard k-epsilon turbulence £ &
. C|EX 8-, wall bounded internal flow 3i44 &3t [2]

- TRV E

. &2 X2 AUSMPW+, B2 Xt=2 Central, TVD(minmod), LU-SGS

ES.
841 24X (S B2, 1510 X 91) : OFSH 7 =5 — AlBE _ C|BA 24

- atste M7| &2 = — : = 28. =
= Mp|S 0| M H 0| Ko NASA Langley 05l 6 X 7| (MW 2) [8] : PO =28.6 bar, TO = 2,216 K

. Nozzle TS Diffu
HAELR (unstarting) 24| [4, 5] e

Nozzle, Diffuser wall and Test section :
Constant temperature no-slip wall

l -

1
Hl O

—
=0

I_ - - Diffuser exit :
Nozzle inlet : Inflow Axisymmetry Constant pressure outflow

{0 ©

ald

1] R. Savino et al., Behaviour of hypersonic wind tunnels diffusers at low Reynolds numbers, Aerosp. Sci. Technol. 3, No. 1 (1999) 11-19. Flg' 2. Caculation domain and boundary condtions

[
[2] R.S. Pugazenthi et al., Design and performance analysis of a supersonic diffuser for plasma wind tunnel, World Acad. Sci. Eng. Technol. 5: 8-24 (2011) 1450-1455. [6] S. Srinivasan et al., Simplified curve fits for the thermodynamic properties of equilibrium air, NASA. Ref. Publ. 1181. National Aeronautics and Space Administration,
[3] R. Monti et al., Low-Reynolds number supersonic diffuser for a plasma-heated wind tunnel, Int. J. Therm. Sci. 40, No. 9 (2001) 804-815. Scientific and Technical Information Office, Vol 1181 (1987).

[4] PW. Agostinelli et al., Investigation of hypersonic flow in the VKI H3 wind tunnel: from facility characterization to boundary-layer interaction over low-temperature [71R.N. Gupta et al., Calculations and curve fits of thermodynamic and transport properties for equilibrium air to 30000 K, NASA. STI/Recon Tech. Rep. N 92 (1991)
ablators, 23rd AlIAA International Space Planes and Hypersonic Systems and Technologies Conference, 2020. 11285.

E] P\W. Agostinelli et al., Aerothermodynamic analyses and redesign of G.H.1.B.L.I. Plasma Wind Tunnel hypersonic diffuser, Aerosp. Sci. Technol. 87 (2019) 218-229. [8] D. W. Witte et al., 1998 Calibration of the Mach 4.7 and Mach 6 arc-heated scramjet test facility nozzles, NASA. TM-2004-213250, Langley Research Center (2004).

e 4 ol A
ol A1} 5! F4
- O|AH(Hysteresis) T4t

. Aol HE|T} O 2|

ACHY HER Ol

Rl

ol Higt

-
(=]
-

Static Pressure
Mach Number
Total Pressure

—W—— Decreasing Pb
: —+F—+— Increasing Pb

a2
o
=]
(=]

ml__],_l__LI.I-I-I-I-I—T‘ I |||n|'| L

LA

IIHII |

L

Static Pressure at T.S. [Pa]

I I]’TTI——¥—$—I—LLIU‘,_,_I_

Static  p——
Pressure 1o Back Pressure [Pa]

Fig. 4. Static pressure at test section (x=0.5m) with different history of back-pressure applied
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Fig. 3. Caculation domain and boundary condtion PWT Starting
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Fig. 4. Pressure distribution at different back-pressure
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