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Performance Prediction of Combustion Chamber for 75 ton
LRE through Firing Tests at Low Pressure

Yeoung-Min Han* - Jong-Gyu Kim* -+ Kwang-Jin Lee* - Byoung-Jik Lim* -+ Seonghyeon Seo*
Hwan-Seok Choi*

ABSTRACT

The performance of 75 ton liquid rocket engine combustion chamber for a space launch vehicle was
predicted through firing tests at low pressure. In low pressure tests of 75 ton LRE combustor
chamber, the combustion characteristic velocity of 1750 m/sec and the specific impulse of 240 sec were
obtained which are higher than the low pressure performance of 30ton combustion chamber. The
combustion characteristic velocity of 1770 m/sec and the specific impulse of 278 sec at design point
for 75 ton LRE combustion chamber were predicted by using the low/high pressure performance

correlation of 30ton LRE combustion chamber.
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Fig. 1 Regenerative Combustion Chamber for
30ton—class LRE(Nozzle Expansion Ratiole) 12)
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Fig. 2 Manifold & Chamber Pressure at DP* & DP

Table 1 Test Results of 30 ton LRE Combustion

Chamber
Az oDg’ DP’ OoD6’
25+ (bar) 30.0 303 29.8
=3 2.0 22 24
C*(m/sec) 1723 1735 1729
H] =2 (sec) 230 2325 | 2337
agEA OD8 DP 0oD6
4%+ (bar) 60.4 60.9 60.3
=] 2.1 2.5 2.8
C*(m/sec) 1751 1754 1738
H] 3 (sec) 2675 | 2716 | 271.6
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Table 2 Design Specifications of 75 ton LRE
Combustion Chamber

Parameter Value Parameter Value
A28t (bar) 60 |=&5 FH(mm) |3025
;:Eiaf? B 556 |92 HAmm) | 504
FRAA FHF(kg/s) | 2436 |AA2A ZHol(mm) | 688
28k A 5 #F(kg/s) | 173.0 | Qa4 $37ZH(deg)| 30
AEFF(kg/s) 706 |=&=747(mm) | 1048
A&7 &3] 245 |FEAFRF) 1.74
ALEAES(m/s)| 1730 |FHAGF(A4) 1.54
Az 50 3 |RFHIFH (sec) 306.9
ZH7 A1 ZH(msec) 22 | A’dHIFE (sec) 270.8
R ] 12 |AF 59 (ton) 74.8
A5 0.96 |43 (ton) 66.0

Fig. 3. Overall of 75 ton LRE Combustion Chamber

71&

A 28l
Fig. 40 717158 TDM#1, 20 3=
AR Gs A AT

(c) Overall of 75-ton Combustion Chamber
Fig. 4 75-ton LRE Combustion Chamber (TDM#1, 2)
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Fig. 6 Test Results of Combustion Characteristics
Velocity (30ton & 75ton Combustion Chamber)
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Isp vs Chamber Pressure
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Fig. 7 Test Results of Specific Impulse (30ton & 75ton
Combustion Chamber)
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