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Abstract 
This study focuses to the heat absorption measurement of Endothermic Fuel (EF). From the view point of 
the easy operation, the methanol is chosen as the EF with lower endothermic reaction temperature. The 
endothermic reaction of methanol is caused at about 573 K by using a nickel catalyst. The experimental 
apparatus was verified first by water as a working fluid before the experiment using the methanol. The 
characteristics of the experimental apparatus such as the heat transfer and the pressure loss were obtained 
by the pre-experiment by using water, although the endothermic reaction is not taken in account at the 
water experiment. It was made it clear that the heat transfer coefficient of main heater was laid within 80 
~ 120 % of the analytical value by using water. It can be concluded from the pre-experiment using water 
that the temperature. In addition, the improvement of the experimental apparatus is proposed for the 
experiment of the methanol. 
Keywords : Endothermic Fuel, Endothermic reaction, Heat Absorption Measurement, Methanol

1.

20 K

*1 
TAIYO 

*2
*3
*4 

Endothermic Fuel ; 
EF

700 K
1 2

EF

1)

2)

*1 * *3 *3 *4

 Study on Endothermic Fuel 

Masahito TAKAHASHI, Hiroshi ISODA
Nobuhiro TANATSUGU, Kazuyuki HIGASHINO, Ryojiro MINATO 

20 6 20 20 11 7

－　33　－

This document is provided by JAXA.



- 34 -

[3]

Ni 500 K
[4]

2.

2.1
2-1 a

BAB1220
KV-1000

ON/OFF
CORONA GH-B170F 17.4 kW

12260 mm, 300 mm, 320 
mm, 12880 mm

KTF-050N1

K

5

1

dLTT
Q

ciw

1

Dittus-Boelter

d
f4.08.0 PrRe023.0 2

3

*c
RT

pA
m orifice 3

a

dcb

2-1

－　34　－

This document is provided by JAXA.



- 35 -

2.2

0.2 0.4

0.6
3 0.6

103 mm

450 mm

2.3
2-1

350 kPaA
350 

kPaA 373.15 K 2-2

2.4
370

K
410 K

410 K
370 K

370 K
570 K

370 K 570 K

570 K 620 K
2-2

2.7

2.7
620 K

2-3 600 

2-3

620 K
500 0.6 g/s 550 

1.5 g/s 600 3.0 g/s

5 K 1.2~3.2 
g/s

3.

2 mm
0.4 g/s 3 mm

0.9 g/s 4 mm 1.8 g/s

3-1
80 120 %

0.84
1.5 2.7

4.

2009 NASA
Endothermic X-51

－　35　－

This document is provided by JAXA.



- 36 -

JP-7 2 3

EF

550 

600 700 C1
C6

750 

5.

1 He Huang, Louis J. Spadaccini, David R. Sobel, 
“Fuel-Cooled Thermal Management for Advanced 
Aeroengines”,Journal of Engineering for Gas Turbines and 
Power, APRIL 2004, Vol.126 

2 D.H.Petley, S.C.Jones, “Thermal Management for a 
Mach 5 Cruise Aircraft Using Endothermic Fuel”,Journal of 
Aircraft, Vol.29, No.3, pp.384-389, May-June, 1992. 

3 L.S.Ianovski, V.A.Sosounov, Yu.M.ShinkHman, “The 
Application of Endothermic Fuels for High Speed Propulsion 
Systems”, Aiaa paper, ISABE 97-7007, 1997. 

4
http://www.techno-qanda.net/dsweb/Get/Document-4941 
/420901.PDF, ,

2-1
  1 2 3 4 5 6 

m [g/s] Exp. - 0.46 0.39 0.40 0.89 1.76 
Q [W] Exp. 112.96 104.31 115.75 109.84 277.40 485.25
Modification coeff. - 2.53 2.51 1.45 2.58 2.67 

Modification coeff. of 
T6 

- 0.86 0.82 0.82 0.84 0.85 

Exp. - 63.06 51.46 39.37 113.57 202.23
[W/m2K] Analysis - 59.21 50.60 52.01 100.5 173.44

Modification coeff. - 1.07 1.02 0.76 1.13 1.17 
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