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Prediction of Burnt Gas Properties
for Kerosene Fuel-rich Preburner

Min Son* - Minkyo Seo* - Jaye Koo**"

ABSTRACT

A Fuel-rich preburner using kerosene fuel is operated in a non-equilibrium condition and a
prediction of burnt-gas properties is not easy from a chemical equilibrium analysis. A premixed
counter-flow flame analysis was conducted for the prediction of burnt-gas properties. JP10 was
selected for a representative kerosene fuel and a non-equilibrium combustion analysis was
accomplished in supercritical condition using UC San Diego reaction mechanism. The premixed
counter-flow flame was assumed for stationary and stable flame, and the temperature result in
present study was overestimated rather than the experimental results from Huzel. From the
difference of the temperature result, other properties, heat capacity, specific heat ratio and
molecular weight had some differences against the experimental results. Moreover, the present

results was more similar to the experimental results than those of the equilibrium analysis.
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Fig. 1 Schematic of Premixed Counter-flow Flame
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Fig. 2 Flowchart of Counter—flow Flame Analysis
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Fig. 4 Comparison of Bumnt-gas Properties from Huzel[7], CEA and Present Study

- 125 -



2 44

N

o] ehgsith. meby AAl o

BN e g
A

fr

r

X
2
T
2
‘2
B~
)
=
I

o
o b
oo

Y
2

ot

altA

RS
=)

o rg,
i
b
gﬂ
rr

oX,
2
tlo 2
P
a5
>
Ry
o
ot

> 4
o
9#
38
)

o2l

)

o,
fr
2
o
&

-

S~
RS
e o

>

¥
e oft

.‘Q‘m.{g:d’

i 2 o

oy, oX
R
o o

A
(u rid

/<)
o2

o oM

I
(o

)
S
)

B3
El
9#
2 K
i il
_%_11
ox
0I

:?I:l

Jo
>
>
&)
o, H
ot
o

o

pe)
")
AR

rlo
H
o .o &
o
ox

ol
Lo
(o
ro,
rlo

ilﬂ%

N 9
ok il
o (T
o
HU

k)
il

Pk

ro
i
Iz

E] 54

2 2 B2 oHr ox o8 ¥ Y P
e o = ot [o
B>
N,
o
M
>
©

=

ok

1. Heubner, A.
LOX/Hydrocarbon
Investigation," AIAA-82-1153, 1982

W.  "High

Preburner

=
=

= )i_o_i Bl

o

we eE 2ANARE 79

aE oo &5 HAEH

A3

e

Pressure

Injector

- 126 —

- e,

. Lawver,

. Robert O. Foelsche, Joseph M. Keen and

Wayne C. Solomon, "Nonequilibrium
Combustion Model for Fuel-Rich Gas
Generators," Jounal of Propulstion and

Power, Vol. 10, No. 4, 1994, pp.461-472
“FF AL Tt H]
By Ax sy muY ARFTEF

8t3) %), A 347, A 73, 2006. pp.89-96

o],

. Jungmin Yu and Changjin Lee, "Prediction

of Non-Equilibrium Kinetics of Fuel-Rich
Kerosene/LOX Gas

Generator," Journal of Mechanical Science

Combustion in

and Technology, Vol. 21, 2007,
pp-1271-1283
. Dagaut, P, "On the Kinetics of

Hydrocarbons Oxidation from Natural Gas
to Kerosene and Diesel Fuel," Journal of
Physical Chemistry and Chemical Physics,
Vol. 4, pp.2079-2094, 2002

B. R, '"Testinf
Oxidizer-Rich, High-pressure
NASA CR-165609, 1982

of  Fuel/

Preburners,"

. http:/ /web.eng.ucsd.edu/mae/groups/

combustion/mechanism.html

Dieter K. Huzel and David H. Huang,
Morden Engineering for Design of Liquid-
Propellant Rocket Engines, AIAA, 1992

. Sanford Gordon and Bonnie J. McBride,

"Computer  Program  for  Calculation

Complex Chemical Equilibrium Compositions
and Applications," NASA RP-1311





