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Numerical and Experiment Studies on Water Ramjet with
Effect of Water fuel Ratio

HAN Chao, XIA Zhi-xun,HU Jian xin, ZHAO Ning, FANG Ding you
(College of Aerospace and M aterial Engineering, National Univ. of Defense Technology, Changsha 410073, Chima)

Abstract: A twe-phase reaction model of the secondary combustor was established to study the effect of waterfuel ratio on engine
performance of magnesium-based water ramjet with twice water penetration. The change tendency of specific impulse, temperature and
velociy of nozzle exi were obtained with waterfuel ratio. Direct connected tests were caried out in order to validate the correctness of
the numerical simulation. The result shows that there exists the optimum watesfuel ratb, which can improve the perfomance of water
ramjet.
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Fig.2 Schematic of water ramjet experiment system
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Tab.1 Parameters of numerical simulation
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Fg. 3 Specific impulse changing with different waterfuel ratios
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Tab.2 Resuls of direct connected test

924 1 915- 2 912- 1 912- 2
252 282 297 3.21
(MPa) 239 230 220 202
(N) 764. 5 729.3 704 7 643. 5
(ny's) 716.2 709. 1 693 5 648 1
0. 810 0. 822 0. 832 0. 821

0. 875 0. 889 0. 898 0. 887
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Tab.3 Results of numerical simulation
1.0 L5 20 25 3.0 35 4.0
2428. 4 2005. 3 1626. 0 13521 11527 1055. 4 886. 1
1657. 8 1367. 5 1151 1 983. 3 809. 3 725. 8 597.7
0. 896 0. 839 0. 809 0. 805 0. 811 0. 832 0. 830
I,= F/nmp= [(m+ m>] Vot (Po= Pu)* A= mm* Vo] 2
= Ve+ ufr.(Ve_ V0)+ (Pe_ Pu>.Ae/n,Pg (4)
Ve: Me.de: Me. \ YMe (5)
dy— i F— inmomm— Ve V—
5 Pc ;A” 5 ufr ; Te
s M, —— 5 a, s Y—
Ae/At nzr AP VO ’ I.sp u:](r T(’ Pe (4) s
’ ufr s Te s Ve ’
I ufr . Ve
ufr s Isp B > ufr s > [qv
4 5 H-0 4 ,
: Lo :
’ ’ B ( 3.5 )9
5 HZO ’ ’
4
(1) ; ) ;
(2 , . 3



121

(1
[2]
[3]
[4]
[5]
[6]
[7]
[8]
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Fig.4 The distrbution of temperature in symmetry Fig.5 The distribution of H, O mass fraction in
with different waterfuel ratos symmetry with different waterfuel ratios
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