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Test system design for small H:/ O: rocket engine
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Abstract: The Hz/02'rocket engine test system has been designed based on general test
requirements of small 1000 N, H2/ Ozrocket engine. T he design of gas feed system was intro-
duced. The choice of the mass velocity and pipe diameter was discussed particularly. The
comparison type thrust measuring device and the computer measurement & control system
have been designed. The scaling and confirmatory tests have been carried out. The test sys
tem can be used for cold flow tests and firing tests of small H2/ O2 rocket engine under differ-
ent work conditions, and can also be supervised and controlled remotely by computer with

high accuracy.

Key words: H:/ 02 rocket engine; test system; comparison type thrust-measuring;

measure and control; pipeline design
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Fig.1 Gas feed system schematic diagram
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Table 2 Theoretical engine specific impulse under
different conditions ( unit: nv s)

p.d MPa

3 4 5 6 7

K=2 3680 3776 3844 3898 3937
K=3 3715 3819 3895 3951 3998

K= 4 3654 3765 3845 3906 3956

Table 3 Maximal mass velocity of H,/ O, and

corresponding testing parameters

( Ks 27 mu,/ (g/s) mayl(gls) i/ (gls) pJMPaK FIN
4, pe= 3~ 7TMPa) ,
: 0.1 MPa, 135.9 271.8 407.7 3 2 1500
82.1 328.3 410.4 3 4 1500
Is 2
140¢g/s,
1 :
9 330 g/
Table 1 Theoretical combustion temperature under
. - . 5% , Tgl s,
different conditions ( unit: K)
16.5¢g/s
p./ MPa 1.2.2
3 4 5 7
=2 2074 2074 2074 2075 >
1. 5~ 3,
=3 2684 26389 2693 2699
=4 3097 3114 3126 3144
50m/s!" . 0.3,
1 ? K 9 ? ”
2 ? 2 2 2
K=3 ; : , . 3MPa,
F :200~ 1500N, 140g/s, 330¢g/s,
mt mo, Tgls, 16. 5 ¢/,
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Table 5 Diameter and maximal flow rate at different

positions of O, pipeline

1 2 3 1 2
d/ mm 10 15 15 6 6
v/(m/s) 40.0 28.4 39.5 56 8.9 12.4
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Table 4 Diameter and maximal flow rate at different
positions of H, pipeline ! 2 3 405 6 7 8
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Fig.2 Comparison type thrust measuring device

schematic diagram
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Fig.4 Computer measurement and control system schematic diagram
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