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Criteria of blade number selection for low specific speed impeller

YAN Jing, PAN Guang-yu, KAN Neng-qi, WANG Tao
{(School of Energy and Envi , Xihua University, Chengdu, Sichuan 610039, China)

Abstract; Correct selection of blade number is of vital importance to improve the impeller hydraulic per-
formance. By studying latest data presented by foreign experts and analyzing various factors influencing
flow separation and disc friction, the authors draw a conclusion which is opposite to the traditional view
increasing blade number is not an effective way to improve impeller hydraulic performance; instead, after
determining wrapping angle of blade, width of impeller at exit and optimizing impeller discharge diame-
ter, reducing blade number to some extent will be beneficial to raise impeller hydraulic efficiency and e-
liminating hump of pump head-capacity curve. The new theorem provides valuable reference for impeller
designers in determining blade number of low specific speed impellers.
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Tab.1 Relationship between specific speed
and blade number .

n, 3045 5~60 60 ~ 120 20 ~300
74 5~10 7~8 6~7 4~6
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Tab.2 Relationship between specific speed n, and z¢

n, 35-~50 55~70 80~120 130~220 230~280
27360 2.1~2.3 1.9-~2.1 1.7~1.9 1.5~1.8 1.4~1.7
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Fig.2 Wrapping angle and divergency
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Tab.3 Recommended blade number for
low n, impellers

n, 20 ~30 30-~45 45 ~60
Dy >35 mm 4 5 6
Dy <35 mm 4

YEE R B IE# 4 B 8 iF £ B iR Bk
% BB T — KRR ABE BT AR LR
Uk 23. IR BFHERBMA, ZH M H 5 6
~8, MBEMEKER R T 4,50 )5 @457 2100, 8
RABEY, FETANBERAT 3.8%.

£ % 30k ( References)

(1] 7 # MEHEEBOCR(M]. R WP EEAR
AL, 1999.

12] & & HAREERAHEHIM] L HRT

dr R, 1988.

(3] THMG BLESHREIM]. LUKV SR
3, 1984,

[4] Lobanoff. Centrifugal Pumps: Design & Application[ M].
Houston; Gulf Publication Company, 1994.

{51 BR%. B.OF [M]JLE:HUR T S e, 2003.

‘ [6] Yan]J, Lu H. A Program for Determining Impeller Geo-

metric Parameters with Minimum Shaft Power[ C] // &
+tEEEKSHERFCBEENREEKIN /1%
FRLIWIE, L BH AR, 2003,

' [7] Dick E. Optimum Design of Centrifugal Fans and Pumps

[J]. Europen Journal of Mechanical Engineering,1992,
37(1):9-18.

[8] MmAER,BRE. BEFEES RN RARTS
BIRLFR{J]. HEENLME, 2004,22(2) :5 7.
YAN Yong-giang, LIANG Wu-ke. Prospect of Genetic
Algorithm to Optimization Design of Blade for Centrifugal
Pump Impellers{ J]. Drainage and Irrigation Machine-
ry, 2004,22(2):5-7. (in Chinese)

(9] BEH.E B, = BLERHEHAHTRSER
EAE R I T]. AU, 2004,22(1) .20 -
22,
DAI Yu-shu, WANG Xiao, CAI Lan. Study on 3D Solid
Modelling for Centrifugal Pump Blade of Impeller[J].
Drainage and Irrigation Machinery,2004,22(1):20 -
22. (in Chinese) '

(FI%E FEH)



