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Abstract: In order to reveal effects of the clocking arrangement on performance of high pressure ratio tan-
dem centrifugal compressor, based on numerical simulation method validated by experimental data, the overall
performance and flow field structures of the tandem impeller with typical clocking arrangements are analyzed. Re-
sults indicate that influence of the clocking arrangement on tandem impeller flow is mainly ascribed to the tip re-
gion of the rear impeller. The compressor stage performance is optimum with 75% clocking arrangement, while it
is the worst with 25% clocking arrangement. The mechanisms of tandem design improving centrifugal compressor
flow field include the blowoff effect of the airflow near inducer pressure surface on the boundary layer of exducer
suction surface, and the ejection effect of the fluid near exducer suction surface on the wake of inducer blade. The
design principle for the clocking arrangement of high pressure ratio tandem centrifugal compressors is to adopt a
high value of the circumferential offset, on the premise of guaranteeing the wake of inducer blade not to directly
interact with the exducer suction surface.
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Fig. 1 Geometry of tandem compressor

B2 45 0 T shantag ] ) i s B R B RS
S A 0 A A A R S R i e, e XK
mr
A=0/6,, (1)
Kb o i S B4 5 5 A 1T A0 JE g
1,0, 05 AEE 15 S XU 2 1 2 18] 0 A 1) e £ B
SR 10 S FE 2 SR A {0 .
AR SCF IV BEAS R 1) A Ry N R B O R ALY
P Bl O 0 R 5 ASE AR R A T B B AR 2R

Table 1 Basic parameters of centrifugal compressor

Parameter Value
Design speed/(r/min) 17400
Number of inducer blades 16
Number of exducer blades 32
Number of pipe diffusers 24
Tip clearance/mm 0.5
Mass flow/(kg/s) 21.0
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Fig. 15 Contours of dissipation function on 50% passage height section of diffuser
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Fig. 16 Flow model in typical clocking positions
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