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Effect of Variable Vane Diffuser on Forced Reverse Flow of Centrifugal
Compressor at Design Speed
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Abstract:Forced reverse flow at design speed is an essential method to avoid over-temperature in centrifugal
compressor when integral power unit operates as emergency power unit (EPU) mode. For reducing the
compressor’ s power dissipation at EPU mode, a novel variable diffuser with splitting combined vanes is
adopted and the effects on reverse flow performance and characteristics of compressor are analyzed. Results
show that the diffuser vane angle position has important influence on blade passage flow behavior of diffuser
and impeller. Modifying the diffuser vane stagger angle can decrease the zone of flow separation and the
intensity of shock, and make the flow smoothly. At fixed gas resource pressure and slot area, the reverse flow
rate increases, but the power dissipation of compressor decreases as variable diffuser vane angle position is
adjusted. So at the same reverse flow rate, modifying the diffuser vane stagger angle can significantly reduce
the compressor’s power dissipation and enlarge the integral power unit power output.
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Fig.1 Variable diffuser vane
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Fig.2 Centrifugal compressor calculation grid
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Fig.3 Outlet valve sketch

0.40 -— —=—Nonadjust 2.6%
—o—Nonadjust 1.9%
_ 0357 —a—Adjust 2.6%
o ——Adjust 1.9% /
2 030 ; .
%ﬂ/ 0.25 ‘
52 0.20 ’ -~ —
Bzt 1]
0.10 /,/
0.05 ‘

200 300 400 500 600 700 800
p/kPa

g8 S
70 — —=—Nonadjust 2.6% P
—o—Nonadjust 1.9% A
60— ——Adjust2.6% :
——Adjust 1.9% A
B 50— . ks
= A
§ 40 —
730 ] I
20+ R
0 Y et

il i
200 300 400 500 600 700 800
p/kPa

4 B IS D e A0 TR AL D AR B9 AR R B

Fig.4 Reverse flow rate and compressor power consumption
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Fig.5 Relation between reverse flow rate and power

consumption
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(a) Flow field in axial outent tunnel
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(b) Flow field near outlet of radial diffuser
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(c) Flow field near inlet of radial diffuser
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Fig.6 Fluid field in radial diffuser vane passage with normal position
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Fig.7 Fluid field in radial diffuser vane passage with adjusted position
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(a) Surface pressure distribution of main blade
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