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The steady and unsteady state computations on the flame
structure for a Kerosene coaxial swirl injector

Sanghoon Han*' - Seong-Ku Kim* - Jonggyu Kim* - Hwan-Seok Choi*

ABSTRACT

Numerical simulations of the steady and unsteady state were conducted for a coaxial swirl injector
with Kerosene fuel. Non-premixed equilibrium model based on chemical equilibrium assumption was
used as turbulence-chemistry interaction model. As an equations of state, SRK(Soave-Redlich-Kwong)
EOS was applied to deal with the behavior of real fluid in a high pressure condition. Through the
steady and unsteady computations, mean values of steady and time-averaged unsteady state were
compared on the temperature and OH mass fraction and it was shown that the flame structure of
steady state was different to that of time-averaged unsteady state.
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Fig. 1 Configuration of G-L injector
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Fig. 2 Temperature contours by Steady RANS
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Fig. 3 Streamlines and OH mass fraction contours by
Steady RANS

3.2 Unsteady RANS -5 3l14] 2=}
Figure 4, 5, 62 HIA} Ao ofgt Azt
o W2 dix 579 2= =

Aotk of 04x o|F z7] FH oA

WA U7k 000529 HA 0w F7]2 1
FAHAS. Fig. 73

Streamline, OH ¥*Z ekl Ao
T 5o v S FI A HAFE

% 2= R}
A FE5AL Fig. 29 Fig. 39 A 4 Ax
9} B3 o7l F& & 4 Uk 3ol A
o WRAA 23H, AW Yo HAHeZ T
o ddo] PYAEELE B F Ao A 9
A AFoA e} FAEIA AW Ed Fa4E
F2olA AR A «F3e A #F
I AW AW ZYA A 5ol 84
2o AW A Aed 5 A F5NA
g Ao wlE] ZAA FAEEH, oot Ze
Aed 45 dES 55 A9 BAVIE dde
2 Tuckertt Menono] &g A3} fAS A3
E BATH[24]

temperature: 350 1020 1620 2360 3030 3700
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Fig. 5 Temperature contours by Unsteady RANS at
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Fig. 8 Streamlines and OH msss fraction contours by
time—averaged Unsteady RANS
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