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A Case Study on the Design of Kerosene-LOx
Liquid-Propellant Rocket Engines
for Performance Enhancement

. +
Seonmi Lee* - Insang Moon** - Sooyoung Lee***

ABSTRACT

The most widely used kerosene-LOx liquid-propellant rocket engines in these days have a similar
engine schematic to those of the past because of the development cost and the reliability. The
efficiency of engines could be increased by the factors such as a cooling method, engine cycles,
shape of cooling channels, additional coolant and so on. In this article, it is described that some

design ideas for performance enhancement by exchange kerosene with LOx of a coolant.
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Table 1 Design Parameters for Validation

Parameters ANASIN | Call | error(%)
Input Mlxture 506 50.55 )
Ratio
Total Mass Flow | 3,/ | 303051 01
Rate(kg/s)
Combustion
Chamber 15 15 -
Pressure(MPa)
Specific Impulse | 45, 1344034 | 47
in Vacuum(m/s)
Nozzle Exit 116 | 1136 | -19
Diameter(m)
Nozzle Exit
Pressure(MPa) 0.0596 0.06 0.7
Mixture Ratio 2.87 2.87 -
Chara.cterlstlc 1780 1776 05
Velocity(m/s)
Combustion
Chamber 3820 3820 0
Temperature(K)
Combustion
Chamber Gas 336 332.251 -1.1
Constant(]/kgK)
Nozzle Exit
Mach Number 3.62 3.693 21
Nozzle Throat |14 | 0509 | 21
Diameter(m)
Specific Heat
Flux at The
Nozzle Throat, 987 87 119
(MW/m?)
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Fig. 2 Coolant Characteristics of LOX at 10MPa and
Kerosene
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Table 2 Design Parameters of Various Liquid Rocket

Engine [1]
Case 11D58M | Ver.1 Ver.2
Thrust in
Vacuum(kN) 80 80 80
Specific Impulse |5, | 3571 | 357
in Vacuum(m/s)
Combustion
Chamber 7 10 10

Pressure(MPa)

Mixture Ratio 2.6 2.6 2.6
Nozzle Exit B 3 3
Pressure(Pa) 2.8-10 2.8-10° | 2.8-10

Nozzle 180 260 | 260
Expansion Ratio

Gas Generator

Temperature(K) 7347 729.7 )
Wel‘ght of 230
Engine(kg)

Etficiency of 0931 | 0951 | 0951

Specific Impulse
Coolant kerosene | LOX LOX
Mass Flow Rate
of Coolant(kg/s) 6.13 16.18 16.18
Initial
Temperature of 273 1123 | 1141
Coolant(K)
Coolant
Temperature at
The End 451.8 337.9 413.5
Point(K)
Cooling
Heat(MW) 2.32 5.69 6.99
Oxidizer Mass
Flow Rate(kg/s) 16.78 16.18 16.18
Fuel Mass Flow
Rate, kg/s 6.45 6.22 6.22

Specific Heat

Flux at The 2302 | 7253 | 7036
Nozzle
Throat(MW/m?)
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