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Combustion Characteristics of a Gas Generator
Associated with a Turbopump

Seonghyeon Seo* - Kyubok Ahn* - Yeoung-Min Han* - Hwan-Seok Choi*

ABSTRACT

The present study presents experimental results of combustion tests of a fuel-rich gas generator
associated with a turbopump. Five combustion tests had been successfully executed. Static pressures of
the gas generator promptly reacted to propellant supply variations from the turbopump. A closed-loop
test for driving the turbopump revealed no flaw. Exit gas temperature results are very similar to
previous ones. An orifice was effective on the suppression of pressure fluctuations although tests

conducted below 45 bar showed the same dynamic behaviour as that of component-only tests.
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Fig. 1 A Gas Generator Assembled with a Turbopump
for a Closed Combustion Test
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Table 1. Test Conditions

Chamber | Downstream |
Test Mixture
Config. | Pressure | Pressure .
No Ratio
(bar) (bar)
Open 442 38.4 0.256
56.3 49.2 0.341
Open 50.9 44.3 0.344
53.9 47.2 0.359
Open 61.8 - 0.396
447 39.9 0.255
442 38.4 0.279
4 | Open
59.9 51.4 0.368
61.8 53.0 0.350
56.5 49.0 0.315
5 | Closed
53.0 46.4 0.314
8
7. LOX manifold-— N e oo
fuel manifold
[ X — S SOSCPS VNS W —
=  chamber aen —eren e
& 5 Ao
= " after orifice
AT [ NS KO E——
24
1
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time (sec)
Fig. 2 Pressure Traces in Manifolds, a Combustion

Chamber and a Turbine Manifold Simulating
Pipe for Test No. 4



1200

1100 4
1000 4
< 900
<
3
£ 8007 o
8 B
o { =
£ 7004 mixture ratio o
o S
w 600 |/ &
S €
£ 5003
)
——TGG2 Ite
400 TSG2 contar o2
| ——— TGG4 (wall)
3004 TGG5 0.1
e TGG6
200 T T T T T T T 00
0 10 20 30 40 50 60 70 80
time (sec)
Fig. 3 Temporal Variations of Exit Gas Temperatures
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