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Numerical Analysis for Spray Combustion Considering
Droplet Heating

Hyunggun Sung* - Daekwon Jeong* - Sangmyeong Lee** - Taeseong Roh***

ABSTRACT

In order to provide a useful data of combustion chamber design, a numerical analysis for
spray combustion of fuel and oxidizer in combustion chamber has been conducted. As a spray
model, the DSF model and the Euler-Lagrange scheme have been used. The change of droplet
temperature has been calculated considering droplet heating. The coupling effects between and
the gas phase the droplets, and between the gas phase and the evaporated vapor have been
calculated using the PSIC model.
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Table 1. Conservation Equation for gas phase
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Fig. 1 Grid of combustion chamber

Table 4. inlet condition
AT &= 2 m/s
AT 25 1000 K
AL AFH 54.6 g/s
A2 2% (n-Decane) 2 g/s
AslA 9] "R (LOX) 20 g/s
Age 27 &5 20 m/s
XA 7] &1 20 m/s
Age 27 &% 300 K
AskAle] 27l &% 80 K
FEY 7] 44 A7) 70 um
AslAe] 7] HF A7) 100 /m
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Fig. 2 Temperature of combustion chamber
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Fig. 3 Mass fraction of LOx
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Fig. 4 Distribution of fuel droplet diameter and fuel
droplet temperature

Fig. 5 Distribution of oxidizer droplet diameter and
oxidizer droplet temperature
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