2015410 A Z?ﬂ[im‘ *ﬂﬁi’iﬂi %46 5 5 10 M

doi:10.6041/j. issn. 1000-1298.2015. 10. 012

MHAEZMATHIMENRAEFIEEIIE N

,2 \ 3
T O AE4LRT BARE K O BHERE
(1T H R 2 FRAR DL TR AR W5 b0, BT 212013 2. PEAR R 20K K sh UM H T E S SL 0 %=, AR 610039;
3. MR E R R S ROy A RA R, BT 211500)

EZE . BT ANSYS Bladegen 511, £ X A [R] M JZ2 7 f A2 AR AL 43 3 e 3t 3 R AT S it iR 0 3 7 % Tt 48, i i
HRIERX L, e T A MMBER TR, MR T 3 8E WA EE TR . 0 T A AR
A3 SRR T3 43 A K D3 B R A3 A R . 25 SRR R LA, 3 A R AR R ) a3 A K D 6k
XA ZEAN K o TEAR SR UL 00, 22700 A SR T Mk A8 A B AR B T 1), 33 1 P AR B AT, 280 il 4 B O 3 s AR s 1 b
R Hs DXl L At 2 Py 52K o K B 2R 4 A R AE M i 8 022 TR Bt A A ) B R BT, 42 TSR AR A L R
Xof i 7 M e K B PR U Bl R MR AS DK, S I PR 3l 7 A D S B I R A R ST IR AR A X i P R Y
T 2 B7THT Y, R 40 A AR AR X AT

KR WAOBEY LA ARA SR BEsR tEReatr

hE4 %S TH311; TK73 XEkFRIRAD: A X EHS . 1000-1298(2015)10-0075-06

Effects of Blade Angle Distributions on Performance of Pump as Turbine
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Abstract: A special impeller with forward curved blades can improve the performance of pump as turbine
(PAT). From the point of turbine working condition, blade inlet angle at leading edge was determined
using shockless inlet flow, while its outlet angle was designed with non-swirling outflow. The distribution
rule from inlet angle at leading edge to outlet angle at trailing edge is one of the main factors in impeller
design. Therefore, an investigation on the distribution rules of blade angles influencing PAT’s
performance is useful. In order to investigate the effects of blade angle distributions on the performance of
PAT with forward curved blades, three special impellers with different blade angle distributions were
designed by using ANSYS Bladegen software. The validity of numerical simulation was first confirmed
through the comparison between numerical and experimental results. The impellers with the same blade
inlet, outlet angles and different blade angle distributions were numerically investigated. The
performance, pressure distributions and hydraulic loss distributions within PATs were analysed. The
results showed that under the optimal working condition, the differences of three PATs impeller in terms
of efficiency, pressure distributions and hydraulic loss distributions were minor. Under non-optimal

working conditions, when the angle distribution was linearly changed, the performance curve was more
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flat and the low pressure area at the outlet of the impeller was larger than those of the other two PATs.

Hydraulic loss distribution analysis illustrated that the influence of blade angle distributions on impeller

was larger than those of volute and draft. Linear distribution had positive influence while “S”

shaped

change of angle distribution had negative influence on PATs performance.

Key words; Pump as turbine
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Tab.1 Performance parameters of three PATs
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Fig.8 Performance curves of three PATs
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Tab.2 Hydraulic loss distributions within PATs
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Fig. 10 Hydraulic loss distribution within PATs
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