Al 513 KOSCO SYMPOSIUM % &% (20151 % A3« 3]) 241

221d /2= OSCILOSE o] 43 Y RE JdEF 7t2HH
A&7e dEEGHA A AH

L B4
_-_—rL*’ i]’ = ;q st

[} R

o

R

ol
o

=k
2, 3]

A case study on combustion instability of a model partially-premixed
gas turbine combustor with open source code OSCILOS

Kwang Ho Ahn*, Byung Gu In*, Dong Jin Cha™™"
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(b) Zoom-in OSCILOS geometry near the nozzle

Fig. 2 Schematic of a fuel nozzle in the model
combustor and its OSCILOS geometry.

Table 1 Test conditions for a partially- premixed
flame[7].

Item Value
Fuel composition (in vol.) 75% Cﬁ: + 25%

Heat release rate 40 kW

Air temperature 2015 C
Fuel temperature 1221 C

Air flow velocity 21.49 m/s
Fuel flow velocity 8.79 m/s
Equivalence ratio 0.57

Air pressure 1.14 bar

Fuel pressure 1.04 bar
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Table 2. Major thermo-physical

combustion products.

properties of

CEA OSCIL

(75% (O
Item CH, + (100%
25% CH, )

Hz )
Heat release rate, kW 40 40.20
1,755.4 1,705.6
Temperature, K

5 4
Pressure, Pa 108,920 113,365
Sonic velocity, m/s 810.8 799.0

n = 0.961
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Fig. 3 FIF data, superimposed their curve fits
obtained in this study.
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Fig. 4 Measured acoustic reflection coefficients.
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Fig. 5 Dynamic pressure at the dump plane of the

combustor experiencing combustion instability.
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Fig. 6 Results of frequency domain analysis of the
combustion dynamics.
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