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1. Suborbital RLV Development and Flight Test Programs among Leading US New Space Companies 

Charles J. Lauer, Director of Development, Rocketplane Ltd., USA 
2. PHOENIX Flight Project 

Josef Sommer, EADS Space Transportation, Germany 
3. HyShot Flight Project 

Allan Paull, Professor, the University of Queensland, Australia 
4. Highlights of the recent NASA X-43A flights at Mach 7 & 10 

David Reubush, the US lead for the AIAA HyTASP, USA 
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2005 6 SGI® Altix®350  

Intel®Itanium®2 6.4 Gbyte/sec  
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Open MP MPI
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JAXA

[Fig.1]
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Fig.2 Hurricane Mesa Test Track HMTT  
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1  

3.6[km] 2.7[km] 0.9[km]

1.48m 750m/sec

1955

 

2 3[km] 500[kg]

10[G] 5[ton]

400[kg]
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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.  

 

 

Fig. 2.  

 

Table 2.  

  L* [cm]

 78 (LE-7)

JP-4 90 140
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Fig. 9 473[K] Pc 1.0 3.0[MPa]

Pc

113[cm2] 3.0[MPa] 45,000[N]
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JAXA

[1]

1 3 m

100 200 kg 1.4 2.0

1 100 200 kgf

200 mm [2]

 

1 2
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1 2
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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.
50 deg.  

1 1   
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NACA64A008  

 

M 2 (b) 1

3 m 25 cm 1.33 m
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4.0 3 2
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K 4 (a) 30 deg.

KL (b) 50 deg. KH

(c) 1/10

1

2

30, 50 deg. 0, 5 deg.

0, 50, 100 %
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K M
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30 deg.  
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25 mm 6 6

6 7

4 2  

3 5 3 4 K

5 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.
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K 52 M 20 72

 

 

K KL 8(a)

KH 9(a) 6

7 Mach 0.7 CD0

Mach 0.9 1.3 30 deg. 50 deg.

20 30 %

Mach 1.0, 1.1

11 Mach 1.3

 

8(b) 9(b)

dCL/d

 

8(c) 9(c) 25%MAC

dCM/d 7 deg.

Mach 0.9, 1.1

2 deg.

 

 

M 10(a) 8
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10(b) M dCL/d Mach 1.2

K

30 %

 

10(c) 25%MAC

50%MAC
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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   
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13 K 0 deg.  
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JAXA/ISAS

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

 50 kPa 

 100 kPa 

(b)  

Al
tit

ud
e,

 k
m

Mach number

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

[4]   

 

 

5 3

r

m Fr/m, F /m, F /m

6

5 Runge-Kutta-Fehlberg [5]  

2 1
  

 

2 1
 

3
1  
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Mach 1.4

7 Mach 1.4 45 deg.

 

8 18 kg

1,506 364 km [4]
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 Mach 1.2
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