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Table1 Impact of high temperature on air properties
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Table 2 Vibration time of oxygen and nitrogen
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Table3 Results calculated by thermodynamics method



H=25Km H=35Km
v To(K)  Po(MPa)  To(K)  Po(MPa)
2 399 0.0199 426  0.0045
3 615  0.0944 655  0.0214
4 883  0.4012 958  0.0914
5 1249  1.4891 1325 0.3414
6 1650 4.8703 1748  1.1262
7 2097 14.366 2217  3.3539
—5=[1]U+B&M7m%+
I, \1,
' (11)
C (M) C,Do2 D, [E’M](ﬁje-(mm]
RT; T, T

£ By(M). Ci(M). Dy(M)S %

&)y R

P

B, (M):{[F0

7, -1
v

P (P
—=|— |[1+B,(M)bp, +
P, (Po),[ 3( )po

+a{x

HF ByM). C3(M). Dy(M):

CPy
RT}

C(M)—5

7,

B,(M)= (M) (16)

1

!

+Loc (M) an

Po 7, =1

C, (M)=2{1—[—

o T T T
— Ml==|1+2 |+ AU Il ) P
l%n’) (6)KT10]
) (18
rYie IR
e(9/1 [( T), ]+ 7, ] —H—,M]
7,-1 \T

3

N

R OHRFERE: TH 0 RFEERE
¥ (BB, BE): T i RrMAEESEEEXK
FRAXRRAHENER.

BEXTEERSSH T. P URITIHE
&, FIF B R TS AKEEATITRERE. B
", F)F Beattie-Bridgeman S Ak A 12# S1
ERRER AT ENEE 2R To. B P &R
4 Fm.

R4 BNEFEHRER

Table3 Resuits calculated by Beattie-Bridgeman method
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' H=25Km H=35Km
T.(K)  P.MPa)  T.(K) P,(MPa)

2 398  0.0200 425  0.0045
3 614  0.0944 653  0.0214
4 900  0.0402 956  0.0914
5 1247 14820 1324  0.3407
6 1652  4.7920 1756  1.1168
7 2113 13.7466 2253  3.2683
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Fig.3 Total temperature plotted against Mach number
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Fig.7 Total pressure plotted against flight altitude 766-776.
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Real gas effects on the reservior parameters of the wind tunnel

Yuan Chaokai, Liu Yunfeng, Jiang Zonglin

( The State Key Laboratory of High Temperature Gas Dvnamics, Institute of Mechanics, Beijing 100190, China )
Abstract: The wind tunnel is the main ground test facility for hypersonic vehicles. The hypersonic flow was obtained by the
expansion of the reservoir gas. To meet the requirement of simulation. the total temperature of the reservoir gas was as high as
thousands degrees under which the real gas effect must be considered when calculating the reservoir gas properties. The results
calculated by different methods were compared and the thermodynamic and Beattie-Bridgeman methods were described in this paper.
The results show that the real gas effect was obvious when the Mach number above four. Without considering the real gas effect. the
total temperature of the reservoir gas was greater than the actual value. while the total pressure was smaller. The deviation of the total
pressure. caused by the real gas effect. was larger than that of the total temperature. The real gas effects were more obvious. as the
Mach number. temperature and pressure increased.

Key words: hypersonic: real gas effect; shock tunnel: total temperature: total pressure
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