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A Study on the Exhaust Gas Created by Staged
Combustion and Gas Generator Cycle LRE by Using CEA

Moon, Insang** * Moon, Ilyoon* - Lee, SooYong*

ABSTRACT

Recently environmental issue is more and more emphasized and ‘Green Growth’ became on of
the key words of this Government. Based on this trend, the exhaust gases out of the gas
generator cycle and the staged combustion cycle LRE whose propellants are kerosene and LOx
were compared. For this purse, 8 tonf class of each cycle engine was designed and the amount
and the components of the gases were investigated by using CEA. As expected, the staged
combustion cycle engine generates less pollutants than the other cycle. In addition, the graphite
that is generated by the gas generator can be reacted with the oxygen in the atmosphere creating

additional pollutants.
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Table 1. Mass flow rate of the GG cycle engine and
the specific impulse
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e
1.067 24.36 25.43
[kg/sec]
O/F 0.39 248 -
H] ==
154 - 328.2 3147
[sec]

Table 2. Mass flow rate of the staged combustion
cycle engine and the specific impulse
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Fig. 1 Creation ratio of CO and CO2 for kerosene-LOx
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Fig. 2 Fuel rich combustion product
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Fig. 3 Oxygen rich combustion product
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Fig. 4 Comparison of the exhaust gas from the gas
generator and the preburner
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Fig. 5 Comparison of the exhaust gas from the gg
cycle engine and staged combustion cycle
engine
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Fig. 6 Difference of th exhanust gases (+ means that
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Table 3. Additional combustion product

mass
) mole mas
species ] ) created
fraction fraction

[kg/sec]
Ar 0.00925 | 0.37 0.030626
CcO 0.02329 | 0.65212 0.053977
CcO2 0.18401 | 8.09644 0.670158
NO 0.00341 | 0.1023 0.008468
N2 0.76984 | 21.55552 1.784193
®) 0.00052 | 0.00832 0.000689
02 0.00968 | 0.30976 0.025639
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