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Experimental investigation on once injecting water
in metal fuel/ water ramjet

HU Fan, ZHANG Wer hua, XIA Zhtxun, HU Jian xin,
LI Shrliang, HUANG LErya

( Institute .of A erospace and-Material Engineering,

N ational U niversity-of Defence Technology, Changsha 410073, China)

Abstract: -The experimeital system of-metal fuel/waterramjet was introduced. The urr
choked ramjet-of metal fuel containing magnesium-ean burn steadily after once injecting wa-
ter. In the experiment, the massflux—of water was stable and the pressure of chamber
changed similarly\with the secondary chamber. The effect of once water/fuel ratio and fuel
burn rate for the ramjet/was studied through experiments. The results show the combustion
and injection efficiency for ramjet firstly increase, and then decrease with the increase of wa-
ter/fuel ratio\ina define range of ratio; also, the combustion efficiency and the operation per-
formance are improved observably by increasing the burn rate of fuel metal whose variation

must under the need of the long time operation for the ramjet.

Key words: metal fuel/water ramjet; experiment; water/ fuel ratio;

operation process; combustion performance
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Table 2 _Experimental case for-the effect of bum rate
2.2
No. 4 No.3 No.5
. . / (mm/ s) 3.16 6.29 14.23
’ 0.85 0.77 1.12
/(m/s) 714.4 864.3 917.44
) /(m/s) 1175.5 1258.2 1134.69
, 0.25,0.42 0.77
1 ! % 60. 8 68.7 80. 85
! % — 85. 09 92
1
Table 1 Experimental case far the effect of water/ fuel ratio 4r 7006
No. 1 No.2 No.3 3F M
L < H0.04
0.25 0.42 0.77 £ e c— &
= 2t T v &
/(m/s) 875.23 1001.84  864.3 ~ ' N
A 40.02
/(m/s) 1307.9 1381.24 1258.2 1+
! % 66.9 72.5 68.7
L 1 L 1 0.00
/ % 85.27 92.3 85. 09 0 10 20 30 40 50
t/s
/K 1413 1248 973
4 No.4

Fig.4 Pressure of secondary combustion chamber

test results in No.4 experiment
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