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Effect of triple swirler with an outer ring on

combustion performance
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Abstract: Triple swirler combustor with two different dome structures was investiga-
ted. The reference type was case 1, and the dome for the installation of outer ring was case
2. Numerical simulation was conducted for the flow field and combustion field of the two
combustors. The combustion efficiency, smoke emission and exit temperature distribution of
the two designs were measured by gas analysis and thermocouple under the same experimen-
tal conditions. The results showed that the combustion efficiency of the triple swirler was
more than 99.7%. The flow field and temperature field distributions of the combustor with
an outer ring were improved compared with the reference type; besides, the recirculation
zone was plumper, and the effects of fuel mixing with air and fuel atomization were in-
creased, and the outlet temperature distribution factor (OTDF) and smoke emission de-

creased by 36% and 25% respectively.
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Structure diagram of two dome cases
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Fig. 2 Two-dimension combustor structure
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Fig. 5 Fuel mass fraction distribution of two dome

cases (Z=0mm section)
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Fig. 6 Exit temperature distribution for two dome cases
— Kb /N B BB 33X g H TSk A0 B Y e
3 HORBREZDEBRENERE
3.1 iRWigE

BRbe 3= IR B A A R AT U R b E
0 A P R R A R SRR R 2 2
5k be Z= IR LU (B

Tt4 max T!4
Fold -

Tu — Ta
Ho Ty e gE 0 SR, T BB E 0 &
T s Tt FEDE ZE 11 05 2 BRI

HE T3 R A A7 30 AR e AR A 7 B S
SRR % B AT, B 7 SR = I B Sk T AR TR R
PRI R WA~ EE.

K7 Sk be = f R A

Fig. 7 Schematic drawing of simplex dome combustor

test system
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Fig. 8 Combustor exit test rig
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Fig. 9 Comparison of combustion efficiency for
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