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Characteristics of the recirculation zone downstream a
dual-swirl cup at varied inlet Reynolds numbers
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Abstract: To analyze the role of the flow structure downstream the swirl cup on the per-
formance of aero gas turbine combustors, PIV (particle image velocimetry) was used to
measure the non-reacting flow field downstream a dual-swirl cup under ambient pressure and
temperature, and the effect of the inlet Reynolds number on the recirculation zone down-
stream a dual-swirl cup was studied. The experimental results indicate that the flow struc-
ture downstream is a converge-diverge type when the inlet Reynolds number is low. As the
inlet Reynolds number increases to 25000, the flow structure turns to a diverge type. Then
the flow structure of recirculation zone remains unchanged with increasing inlet Reynolds

number, but the normalized velocities in the recirculation zone would increase accordingly.
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Fig. 1 Schematic of the dual-swirl cup
S = G,./(RF) (D
R‘
G, = J 2xr(Wr)pUdr (2)
0
Rl . R‘
F, :J 2nerZdr+J 2rrp dr (3)
0 0

A RONFFAE A s r BB s 0 R 5
U g J5 I e 55 T ol 1) 3o 25 W Ay T 37 e S0 3 V) 1)
BRI 3G Y1) Sl i i 1l A F O Rl )
JIr A I 5 249 2R T [R] — A UE 3L AR 225 44
HAES RO 1. S, RSSO Wk Ak 1) — 2 e
AL, S, AR ST IR H 1 AR A ) e T AR
R REFEHNSHERSH
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Fig. 3 Velocity vector and vorticity distribution downstream the dual-swirl cup at varied inlet Reynolds numbers
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