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Fig.2 Hurricane Mesa Test Track HMTT  
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Table 1.   

 Scale Propulsion system Location 

Full Scale Sled 

Rail width: 1.5m 

Rail length: 2 3km

Sled total weight: 500kg

Clustered CAMUI hybrid rocket engines 

of 400kgf thrustclass. Total thrust: 5tonf 
TBD 

Subscale Prototype 

Rail width: 0.5m 

Rail length: 100m 

Sled total weight: 50kg

LN2-H2O rocket engine(s). 

Total thrust: 500kgf 

Inside or near 

Muroan 

Smallscale 

Exibition Model 

Rail width: 0.15m 

Rail length: 10m 

Sled total weight: 2kg

Turbojet engine for model airplanes. 

Total thrust: 8kgf 

Inside the 

campus 

 

 

2  

 

Laboratory Model

 

Flight Model

 

 

Fig. 1 N2 H2O

77[K] 373 473[K]

Fig. 2

1,500 10,000[cm3]

113[cm2]

L* 13 [cm]

Table 2  
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Fig. 1.  
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Fig. 9 473[K] Pc 1.0 3.0[MPa]
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1

K

M

DATCOM PDAS [3], [4]  

 

K [5] 2 (a)

1

30 deg. 50 deg.

KL KH 3.5 m

36 cm 2.84 m 2.19 m

2 1  

(b) M  
 

(a) K
 30 deg.
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1 1   
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NACA64A008  
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25 mm 6 6

6 7

4 2  

3 5 3 4 K

5 M Pt 2.0 atm
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1.3 0.7 1.9 M 0.3 1.9
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(c)  (a)  (b)  

8 K KL 3 Re = 1.2-3.1 107 1/m

(c)  (a)  (b)  

9 K KH 3 Re = 1.2-3.1 107 1/m

(c)  (a)  (b)  

10 M 3 Re = 1.2-3.1 107 1/m  

12 K M
CDS 0 deg.

(b)  (a)  

11 K Mach 1.3, 0 
deg.  
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6 1 K KL   

    



 40

7 2 K KH   

   



 41

 

8 3 M   

    



 42

 

 

1

K

M

JAXA

K

30 deg. 50 deg. 20 30 %

K M

M

1.4  

 

 

JAXA/ISAS

 

 

 

13 K 0 deg.  

(a) Mach 0.7  (b) Mach 0.7 (c) Mach 1.5



 43

 
[1]  K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, T. Himeno, H. Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, 

“Development Plan of a Small-scale Supersonic Flight Experiment Vehicle in Cooperation between Universities”, 

25th International Symposium on Space Technology and Science, 2006-g-20, June 4-11, 2006, Kanazawa, Japan. 

[2]  R. Minato, I. Tokura, N. Tanatsugu, T. Himeno, T. Kojima, H. Kobayashi, “Preliminary Design of a Small-scale 

Turbojet Engine for a Supersonic Flight Experiment Vehicle”, 25th International Symposium on Space Technology 

and Science, 2006-g-22, June 4-11, 2006, Kanazawa, Japan. 

[3] “Digital DATCOM”, Public Domain Aeronautical Software (PDAS) CD-ROM, www.pdas.com. 

[4] “USAF Stability and Control DATCOM”, McDonnell Douglas Corporation and Air Force Flight Dynamics Laboratory, 

1978. 

[5]  

49 3E07 2005 11  

[6]  H. Kimura, S. Hada, K. Mizobata, R. Minato, N. Tanatsugu, “Flight Trajectory Analysis of a Small-scale Supersonic 

Flight Experiment Vehicle”, 25th International Symposium on Space Technology and Science, 2006-g-21, June 4-11, 

2006, Kanazawa, Japan. 

 

[1]  

49 3E05 2005

11  

[2]  

49 3E07 2005 11  

[3]  49

3E08 2005 11  

[4]  JAXA/ISAS

 2005 2 2006 1

 

[5]  

 2 2006 2  

[6]  

  2006 3  

[7]  

3 HASTIC 2006 3  

[8]  

3 HASTIC 2006

3  

[9]  K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, T. Himeno, H. Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, 

“Development Plan of a Small-scale Supersonic Flight Experiment Vehicle in Cooperation between Universities”, 

25th International Symposium on Space Technology and Science, 2006-g-20, June 4-11, 2006, Kanazawa, Japan. 

[10]  H. Kimura, S. Hada, K. Mizobata, R. Minato, N. Tanatsugu, “Flight Trajectory Analysis of a Small-scale Supersonic 

Flight Experiment Vehicle”, 25th International Symposium on Space Technology and Science, 2006-g-21, June 4-11, 

2006, Kanazawa, Japan. 

[11]   K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, H. Sugiyama, T. Saito, I. Tokura, S. Komazaki, T. Himeno, H. 

Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, “Development Study on a Small-scale Supersonic Flight Experiment 



 44

Vehicle with Jet Propulsion in Cooperation between Universities”, 14th AIAA/AHI Space Planes and Hypersonic 

Systems and Technologies Conference, November 6-9, 2006, Canberra, Australia. 

 

 

 

 



 45

 

 

 

 

APReC 4

[1] 1 2005 2

 

 

17 8 22 8 26  

17 8 29 9 2 10  

 

1

2  

 

1  

 



 46

 

 

 

JAXA/ISAS

[2] 1 2(a) 2(b)

[3] 3

0.3 1.3 1.5 4.0

30 600 mm 600 mm  

 

 

2  

 

2 JAXA   

(c)  (a)  (b)  

1 JAXA  
 

3 JAXA  
[2], [3]. 



 47

2

[4], [5]  

 

 

K 3 (a) 30 deg.

KL (b) 50 deg. KH

(c) 1/10

4

2

30, 50 deg. 0, 5 deg.

0, 50, 100 %

 

 

 

M 4 1/7.8

4

3 K 1/10  

(c)  (a) KL
30 deg.  

(b) KH
50 deg.  

4 M 1/7.8  

(a)  (b)  



 48

 

 

 

K M

25 mm 6 6

6 7

4 2  

6 8 6 7 K

8 M Pt 2.0 atm

1.5 atm K 0.3

1.3 0.7 1.9 M 0.3 1.9

-2 10 deg.

-2 6 deg. 0 3 deg.

 

K

4  

 
 



 49

6, 7

-

 

 

5  

 

5 6
 

6 6

7  



 50

 

 

 

 

 

 

 

 

 

 

 

6 1 K KL   

    

7 2 K KH   

    
# =  

8 3 M   

 

   



 51

 

9 10  

 

9  

 



 52

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10   

 
  



 53

 

1

JAXA

 

 

 

JAXA/ISAS

 

 

 

 
[1]  K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, T. Himeno, H. Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, 

“Development Plan of a Small-scale Supersonic Flight Experiment Vehicle in Cooperation between Universities”, 

25th International Symposium on Space Technology and Science, 2006-g-20, June 4-11, 2006, Kanazawa, Japan. 

[2]  http://www.isas.jaxa.jp/home/wtlab/

 

[3]  1998

1998  

[4]  

 –  2005

2006  

[5]  

 –  2005

2006  

 

[1]  

49 3E05 2005

11  

[2]  

49 3E07 2005 11  

[3]  49

3E08 2005 11  

[4]  JAXA/ISAS

 2005 2 2006 1

 

[5]  



 54

 2 2006 2  

[6]  

  2006 3  

[7]  

3 HASTIC 2006 3  

[8]  

3 HASTIC 2006

3  

[9]  K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, T. Himeno, H. Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, 

“Development Plan of a Small-scale Supersonic Flight Experiment Vehicle in Cooperation between Universities”, 

25th International Symposium on Space Technology and Science, 2006-g-20, June 4-11, 2006, Kanazawa, Japan. 

[10]  H. Kimura, S. Hada, K. Mizobata, R. Minato, N. Tanatsugu, “Flight Trajectory Analysis of a Small-scale Supersonic 

Flight Experiment Vehicle”, 25th International Symposium on Space Technology and Science, 2006-g-21, June 4-11, 

2006, Kanazawa, Japan. 

[11]   K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, H. Sugiyama, T. Saito, I. Tokura, S. Komazaki, T. Himeno, H. 

Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, “Development Study on a Small-scale Supersonic Flight Experiment 

Vehicle with Jet Propulsion in Cooperation between Universities”, 14th AIAA/AHI Space Planes and Hypersonic 

Systems and Technologies Conference, November 6-9, 2006, Canberra, Australia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 55

 

 

2005 JAXA/ISAS

2 [1], [2]

 

 

K 1 (a) 30 deg.

KL (b) 50 deg. KH

(c) 1/10

1

30, 50 deg.

0, 5 deg. 0, 50, 100 %

2

3

 

 

 

 

 

 

 

 

 

 

 
1 K 1/10  

(c)  (a) KL
30 deg.  

(b) KH
50 deg.  



 56

M 2 1/7.8

1

 

 

3

 

 

 

 

 

1  

 
 



 57

 

 

 

 

 

 

 

 

 

 

 

 

1 200 

kgf 50 kgf  

 

K  

M

 
 
M

 

 

 
  

3 M  

(a)  (b)  

2 M 1/7.8  

(a)  (b)  



 58

M  

 
 

M

 

M

3

 
 

 

 
 

 
 

 
 
 

 

 

 

 
[1]  

 –  2005

2006  

[2]  JAXA 

 –  2005

2006  

  

[1]  

49 3E05 2005

11  

[2]  

49 3E07 2005 11  

[3]  49



 59

3E08 2005 11  

[4]  JAXA/ISAS

 2005 2 2006 1

 

[5]  

 2 2006 2  

[6]  

  2006 3  

[7]  

3 HASTIC 2006 3  

[8]  

3 HASTIC 2006

3  

[9]  K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, T. Himeno, H. Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, 

“Development Plan of a Small-scale Supersonic Flight Experiment Vehicle in Cooperation between Universities”, 

25th International Symposium on Space Technology and Science, 2006-g-20, June 4-11, 2006, Kanazawa, Japan. 

[10]  H. Kimura, S. Hada, K. Mizobata, R. Minato, N. Tanatsugu, “Flight Trajectory Analysis of a Small-scale Supersonic 

Flight Experiment Vehicle”, 25th International Symposium on Space Technology and Science, 2006-g-21, June 4-11, 

2006, Kanazawa, Japan. 

[11]   K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, H. Sugiyama, T. Saito, I. Tokura, S. Komazaki, T. Himeno, H. 

Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, “Development Study on a Small-scale Supersonic Flight Experiment 

Vehicle with Jet Propulsion in Cooperation between Universities”, 14th AIAA/AHI Space Planes and Hypersonic 

Systems and Technologies Conference, November 6-9, 2006, Canberra, Australia. 

 

 

 

 

 



 60



 61

 



 62

 



 63

 



 64

 



 65

 



 66

 

[1] 2005 2 1

 

 

 

220 mm

170 mm 3.8 45.3 kg

1 1

1 (a), (b), (c)

 
1   

   

1  

Al
tit

ud
e,

 k
m

Mach number

  2,051 sec at SLS

 "Mu-170" - Isp - No A.B. 

 10 kPa 

 50 kPa 

 100 kPa 

(b)  

Al
tit

ud
e,

 k
m

Mach number

 "Mu-170" - Thrust - No A.B. 

 1.413 kN at SLS

 10 kPa 

 50 kPa 

 100 kPa 

(a)  

Al
tit

ud
e,

 k
m

Mach number

 "Mu-170" - Mass flow rate of air - No A.B. 

 10 kPa 

 50 kPa 

 100 kPa 

 3.588 kg/s at SLS 

(c)  



 67

140 kgf 2,051 sec 0.03

190 kgf 1,048 sec [2]  

 

 

2

2 3 m 25 cm 1.33 m

[3] 271.4 kg JAXA

3
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5 3
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2 1
  

 

2 1
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Mach 1.4

7 Mach 1.4 45 deg.
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1,506 364 km [4]
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