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The Second Symposium on Flight Tests for the Innovative Aerospace 

Transportation Systems 
9:55 10:00  
Opening remarks, Sato, K., (President of Muroran Institute Technology) 

 
10:00  12:00 (Chair: Takagi, S.) 
1. D-SEND, a Flight Test Plan of Low Sonic Boom Design Concept Using Stratospheric Balloon, 

Tomita, H., (JAXA, APG, Japan) 

2. An Optimal Loitering Flight Simulation of Solar Powered HALE UAV, Lee, D-H., (Seoul 
National University, Korea) 

3. Study on Hybrid Rocket in Tokai University, Nakagawa, I., (Tokai University, Japan) 

4. Development of Aerial Robots for Advanced Control Research, Tsuchiya, T., (The University of 
Tokyo, Japan) 
 

12:00  13:00  Lunch  
 

13:00  15:00 (Chair: Maita, M.) 
5. Development of a Small-scale Supersonic Flight Experiment Vehicle and its Prototype, Mizobata, 

K., (Muroran Institute Technology, Japan) 

6. MAV Flight Tests in Turbulence, Watkins, S., (RMIT University, Australia) 

7. Small-scale Flight Experiment by CAMUI Type Hybrid Rocket, Nagata, H., (Hokkaido 
University, Japan) 

8. Development of a Hypersonic Turbojet Engine for Flight Experiment, Taguchi, H., Kobayashi., 
H., Kojima, T., Hongo, M., Harada, K., Masaki, D., Sawai, S., Maru, Y., (JAXA, APG, Japan) 
 
15:00  15:15  Intermission 
 
15:15  16:45 (Chair: Tanatsugu, N.) 

9. Test flight, operation and utilization of suborbital spaceplanes utilizing public/private 
partnerships, Lauer C., (Rocketplane Incorporated, USA ) 
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10. Orbital Hybrid Rocket Vehicle Launched From F-15 Air Platform, Karabeyoglu, A., (Space 
Propulsion Group, USA) 

11. Flight Testing X-51A, Lindsey, M., (AFRL/RZAT, USA) 
 
17:30  19:00  Reception 

 

Lindsey, M  (Flight Testing X-51A)           Lauer C. (Rocketplane Incorporated, USA )    
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1) Stability and transition of three-dimensional boundary layers: William S . Saric, Helen.L.Reed and 

Edward B. White, Annual Review of Fluid Mech., Vol.35, 2003, pp.413-440. 
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Yu Xinzhi, Yang Yongnian and Wu Ze; Experimental investigation about the unsteady aerodynamic 
characteristics of wings, Chinese J. of Aeronautics, Vol.9, no. 3,1996, pp.169-174. 

LC  
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Fig.1 A snapshot of the moving picture analysis 
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Fig.2 The fuselage and the canopy of the parafoil experimental vehicle. 
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Fig.3 The inertial sensor board.  Fig.4 The five-port Pitot tube and the differential pressure gauge board.  

 

 
Fig.5 The parafoil experimental vehicle with the inertial sensor board and the ADS installed. 
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Fig.6 Acceleration history of a flight experiment. 

 
   Fig.7 Angular rate history of a flight experiment. 

 

 
Fig.8 History of the evaluated Euler angles 
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.  
   Fig.9 History of the evaluated axial and normal force coefficients. 

 

   
Fig.10 Evaluated force coefficients versus angle of attack.      Fig.11 Evaluated lift and drag coefficients versus angle of attack. 
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( a) 16deg.   (b) 40deg. 

3 ADS  

2 ADS 16deg.  

4 ADS  5  

 



41 

 
 

6  7 P0/Pave  

 



42 

 

 

 

 

 

 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

0 0.5 1 1.5 2 2.5

[N
]

0

100

200

300

400

500

600

700

800

900

0 0.5 1 1.5 2 2.5

Isp
[s
ec

]



43 

  

3 GG-ATR   4 GG-ATR  

Isp  

 

 

5 GG-ATR  

 

0.0

200.0

400.0

600.0

800.0

1000.0

1200.0

1400.0

1600.0

LH2 CH4 Ethanol N C12H26

Is
p
[s
ec
]

H2O2

LOX

N2O4

0.0

100.0

200.0

300.0

400.0

500.0

600.0

LH2 CH4 Ethanol N C12H26

Isp
[

10
3
kg

se
c/
m

3 ]

H2O2

LOX

N2O4



44 

 

 

 



45 

 

  

 



46 

 



47 

 

 

 

 



48 



49 



50 

 



51 

 



52 

1  

2 MCH

3  



53 



54 

 

 

 

 
 



55 



56 



57 

600 700K
10K

-

400 560K
10K

Inconel600 SUS316 OMC OFHC
Inconel600+ OMC+ (1 m)

900K Inconel600 OMC 80

750K 900K Inconel600 SUS316 OMC OFHC
Inconel600+ OMC+ (1 m)

80

20



58 

  



59 

 

 

 

 



60 



61 

 

  

93
.9

4
62

.5
8

80
.8

15

20
° 25

.5
5

R
19

.1
6

15
0

10 28
.0

3

R4

8.
4

55
65

75

80
90



62 

  

Be I  

Be II 1  

Be III  

1 3  

 



63 

3  

4

2  



64 

5  



65 

1  

  

M-
[ ] 

 
LOX  

M-
[ ] 

 
LOX  

M-
[LOX ] 

 
LOX  

M-

[ ] 
 

LOX  
LOX CW45 CNG CCW45  

1



66 



67 



68 

  

 

 
 

 



69 

 

 
 



70 

 

 

 
                     

 

50mm

170mm

200mm

200mm

170mm

50mm

170mm

200mm

200mm

170mm



71 

2AuCF DW (1) 

x
M

ACuu D

2
expmax  (2) 

 



72 

 

 

 
 

GOX

N2O( )

GN2

9kV
x 4

12V
x 3 12V-100V

600W

PC
LabVIEW

Data Handling Unit
10G

10G



73 

 

 
 

 

 

 
 
 
 

 



74 



75 

01p 02p

0p p M

1
1

2

1

2

2

0

01

12
1

21
1

MM
M

p
p

0p 01p M M

120

2
11 M

p
p

p
p p 02p

1
1

2
02

12
0202

12
1

2
1

M
M

p
p

02M

 

 



76 



77 

  



78 



79 

 



80 



81 



82 



83 



84 



85 



86 



87 



88 



89 



90 



91 



92 

 
 

 

 

 

 

 
 

 2010 
 

2011 9  

 

  

  
 

050-8585 27 1  
TEL/FAX: 0143-46-5316 
E-mail: tana@mmm.muroran-it.ac.jp 
URL: http://www.muroran-it.ac.jp/aprec/ 

 


