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Analysis for Spray Flow Using PSIC Model
in Combustion Chamber of Liquid Rocket Engine

Daekwon Jeong* - Taeseong Roh**

ABSTRACT

A numerical study for spray flow of fuel and oxidizer droplets in the combustion chamber has been
conducted prior to the analysis of spray combustion of the liquid rocket engine. As the spray
combustion model, DSF model and Euler-Lagrange scheme have been used. While the coupling effects
of the droplets between gas phase and evaporated vapor have been calculated using PSIC model,
SIMPLER algorithm and QUICK scheme have been used as numerical schemes. As the results, the
calculations have shown velocity and temperature distribution in combustion chamber as well as mole

fraction of fuel and oxidizer.
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Fig. 1 Combustion Chamber Grid

Table 1 Iniet condition and properties

Inlet velocity 2 m/s
Inlet temperature 1000 K
Nitrogen mass flow rate 2784 g/s
n-decane velocity 20 m/s
n-decane temperature 300 K
n-decane mass flow rate 4.016 g/s
LOX velocity 20 m/s
LOX temperature 80 K
LOX mass flow rate 20 g/s
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Fig. 2 Velocity of Combustion Chamber
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Fig. 6 Diameter of Lox and Fuel
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