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Reference temperature method
Zoby, E.V., et al., J. Spacecraft 18 (1981)
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(Pas)(kg/m3)(m/s)(m/s)(K)(kPa)(deg)(kPa)(km)(s)

1.4937E-50.01708961710.68303.68229.941.131.67125.015.62830.714377.6825kPa

1.8419E-50.03396241717.07299.13222.692.171.55750.065.74026.245380.4950kPa

1.8421E-50.06881211705.86293.18213.934.221.679100.15.81822.104383.09100kPa

3 Euler
Reference Temperature Method

23

25kPa 50kPa 100kPa

4 1

24

196 宇宙航空研究開発機構特別資料　JAXA-SP-23-009

This document is provided by JAXA.



25kPa 50kPa 100kPa

25

25kPa 50kPa 100kPa

RTM

26

197第55回流体力学講演会／第41回航空宇宙数値シミュレーション技術シンポジウム論文集

This document is provided by JAXA.



25kPa 50kPa 100kPa

RTM

27

0

100,000

200,000

300,000

400,000

500,000

0 20 40 60 80 100 120

he
at

 fl
ux

 [W
/m

2]

Dynamic Pressure [kPa]

HFM2 

HFM2 NS

HFM2 NS

HFM2 Euler&RTM

HFM2 Euler RTM

0

100,000

200,000

300,000

400,000

500,000

0 20 40 60 80 100 120

he
at

 fl
ux

 [W
/m

2]

Dynamic Pressure [kPa]

HFM1 

HFM1 NS

HFM1 NS

HFM1 Euler&RTM

HFM1 Euler&RTM

HFM2HFM1

NS Euler&RTM Euler&RTM

NS
Euler&RTM

28

198 宇宙航空研究開発機構特別資料　JAXA-SP-23-009

This document is provided by JAXA.



42%

29%

Juliano, T. J., et al. “HIFiRE-5 Flight Test Result”, J. Spacecraft and Rocket, Vol. 52, No. 3, 2015

(1) NS

@x=350mm @x=350mm @x=830mm @x=830mm

parabolized NS Baldwin-Lomax
Mach 2.5 Stanton

42%

R

29

Navier-Stokes
Navier-Stokes Euler&RTM

Euler&RTMNavier-Stokes
1mm0.005mm 1mm

1000140

105
5 OMP20050 MPI128 25

30

199第55回流体力学講演会／第41回航空宇宙数値シミュレーション技術シンポジウム論文集

This document is provided by JAXA.



HFM1

25kPa 50kPa 100kPa

NS Euler&RTM

31

HFM1

25kPa 50kPa 100kPa

NS Euler&RTM

32

200 宇宙航空研究開発機構特別資料　JAXA-SP-23-009

This document is provided by JAXA.



HFM2

25kPa 50kPa 100kPa

Euler&RTM
NS

33

42%

Juliano, T. J., et al. “HIFiRE-5 Flight Test Result”, J. Spacecraft and Rocket, Vol. 52, No. 3, 2015

(1) NS

@x=350mm @x=830mm

parabolized NS Baldwin-Lomax
Mach 2.5 Stanton

42%

HiFIRE-5 Re
R

34

t=182 t=182

t=182

t=202
t=202t=202

201第55回流体力学講演会／第41回航空宇宙数値シミュレーション技術シンポジウム論文集

This document is provided by JAXA.



1.

2.

3.

4.

5.

35

1. Euler&RTM

2. Navier-Stokes

3. RD1

1. Navier-Stokes

2. RD1

36

202 宇宙航空研究開発機構特別資料　JAXA-SP-23-009

This document is provided by JAXA.



29

37

203第55回流体力学講演会／第41回航空宇宙数値シミュレーション技術シンポジウム論文集

This document is provided by JAXA.




