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Combustion Instability modeling - 1D approach

Daesik Kim*' - Myunggon Yoon*

ABSTRACT

Various combustion modeling approaches have been developed and verified in a combustion system
such as rockets, gas turbines, and so on. This study introduces basic theory and recent research
activities on 1D network model where a system is divided into a series of acoustic element and
mass/ momemtum/energy conservations are applied in the component. Each component is connected to
the neighboring ones with proper jump conditions. Flame transfer function and acoustic transfer

function are determined and effects of the each function on the system instability is investigated.
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Fig. 1 Schematic diagram of combustor for
thermoacoustic analysis.
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Fig. 2 Bode plots of a common ATF and
two different FTFs[4]

Fig. 19 a4 Wi da719 e z=zoA
AL ATFoF FTFS] A3E Fig. 20 =A18H31
ok oA ek o] gJeole] stEgHedrIt F
olZlttd, 1 I3 s Fst= ATFY #s =
sto] AA Al2="o] B oARE APH #d
AA Hrh =3, W E ATFY #s &
I Al kg (ks BA) et
b FTFY 5A4S vlg =&%

o ¥

ot

=
o

LN
3



7|

o

2 dTE 20159 AR (sH)Y Ade=w
TATAGEY P& ol FPH | 2AFA
(NRF-2015R1D1A1A01058410) 2 2S5
5 T RE7 /A (10067074) 0] A
o 2=

5
Sa8 AU

o

l

b

il
MO
ok

1. B. Franzelli E. Riber, L. Gicquel and T.
Poinsot, Large Eddy Simulation of

Combustion Instabilities in a Lean Partially

Premixed Swirled Flame, Combustion and
Flame, 159(2) (2012) 621-637.

2. J. Kim and D. Kim, Combustion instability
prediction using 1D thermoacoustic model
in a gas turbine combustor, Journal of
ILASS-Korea, 20(4) (2015) 241-246.

3. T. Lieuwen and V. Yang, Combustion
Instabilities in Gas Turbine Engines, AIAA,
210 (2005).

4. M. Yoon, J. Kim and D. Kim, A flame

transfer function with nonlinear

phase,
Journal of the Korean Society of Propulsion
Engineers, 20(3) (2016) 78-86.



