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Study on Flow Field Characteristics of Low Swirl
Concentric Staged Combustor
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Abstract: In order to study the flow field characteristics of a new designed low swirl concentric staged com-
bustor, numerical simulation and PIV test were carried out to study different combination scheme of two—stage
main and pilot swirlers. The results show that under the low swirl, the airflow half cone angle of the individual pi-
lot swirler is less than 22.3° and the recirculation zone cannot be formed. At the same time, the axial velocity of
only pilot airflow has a large velocity attenuation characteristic at the swirlers’ outlet. The formation of the recircu-
lation zone is the result of the interaction between the main and pilot swirlers. The entire flow field is character-
ized by radial zoning, including the central recirculation zone whose maximum radial dimension is smaller than
main swirler outer diameter, and the main airflow is outside the recirculation zone where no recirculation zone is
formed. The flow field structure under different swirl number of pilot is basically the same. However, as the pilot
swirl number increases, the radial dimension of the central recirculation zone increases.
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Table 1 Different swirler combination scheme

Scheme Main swirler Pilot swirler
A Blocked 0.45
B Blocked 0.48
G 0.4 0.45
D 0.4 0.48
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Fig. 2 PIV flow field test system
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Fig. 3 Low swirl concentric staged combustor flow field
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Fig. 4 Local mesh of the swirlers

Fig. 5 Mesh of the entire flow field model
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Fig. 6 Scheme A axial velocity distribution
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Fig. 8 Scheme A radial distribution curves of axial velocity
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Fig. 9 Scheme C axial velocity distribution
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Fig. 10 Scheme C radial distribution curves of axial velocity
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Fig. 11 Scheme A/B numerical results

FE oA 2 R B R PIV R 6 45 57 . AT
AR B ER A T R S A — B R D £
R AR UL S F IS R T O 46 C ATk A, U3 I Bt R

e L KA Y A M) T K A

Velocity magnitude/(m/s) -15 0 15 35 55 70

0.6 0.6

0.4 0.4

0.2 0.2

S 00 0.0
~02 -0.2
—04 -0.4
-0.6 -0.6

0.0 0.4 0.8 ;
ZID ZID
Scheme A Scheme B

Fig. 12 Scheme A/B PIV results
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Fig. 13 Scheme C/D numerical results
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Fig. 14 Scheme C/D PIV results
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