S HEEDUDE TR 35 I | 0 N |

s Journal of Drainage and Irrigation Machinery Engineering

doi:10.3969/j. issn. 1674 —8530.2012. 06. 012
U TN FE S &S XS

AR, BEF, BE

(BN 2K FIRR: 5 TRBE, 1095 $M 225000)

FE: 2T RAXERT ARG LRERA XAFERFORERT F %, LI RKR
ERAXELEARERTE Z2MET BAKSEZFRE MR THRABRIENX T HEFE
B A T OUE R K ARk v, &L Medici X, Fromm X & # A Moody X JRAEA & Z Mg K, &L
Ho KA Ackeret X/ FFRRE T RERKE“ oA ERL 57, NARA I 41 &
ENBTIFARAADREMAKREX, BB L2 PRI N@ET RN HAAX; AR AR
HEE R E, AT AR T B R B0 F EARIE, TR T R AR AEL AR R R AR R
Fege T RET S —RRAEFTHAE TR AT HAGR BRRKRAREE S0, 48
AR FENRERTLER, 2N AR k270 RE ARE R AR LR RN 484 T Ackeret
K A= Hutton X, , R IH] 2 H3T“ 5302 R Hok " 0% d D R 5302 FE %I E7 0, DAE
FTRF R AKX LB R ML ERFF LA EF.

KEH: RRBE REEREREFH 2 ERF

FESHES: $277.9 XEkIFEEMDG: A XEHS: 1674 -8530(2012)06 - 0677 -06

Efficiency scaling method for pumps and their systems

Lu Weigang, Yan Dengfeng, Zhen Feng
(College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou, Jiangsu 225009, China)

Abstract; The theoretical bases of existing efficiency scaling formulas and several scaling methods re-
commended in some industrial standards for pumps were analyzed. It was found that those formulas are
incompletely mathematical expression, experience-dominated and less universal, etc. The hydraulic
loss ratios and efficiency at the best efficiency point computed with different efficiency scaling formulas
were compared, and it was identified that the efficiency of the prototypes scaled from the models by u-
sing Medicis and Fromms and Moodys formulas shows quite difference compared with the measure-
ments. The efficiency of the prototypes estimated by the rest formulas is less difference from the tests,
in which Ackerets formula gives a minimum error. A flow regime-depended efficiency scaling method
for pump and its system was put forward, in which three formulas of skin friction factor for three flow
regimes were introduced according to essentials of fluid mechanics, and then the corresponding mathe-
matically simplified formulas were proposed for they to be applied conveniently. Based on the internal
flow characteristics in pumps, the basis for determining the skin friction factor was analyzed and ar-
gued, and influences of the proportional constants of pump performance parameters and skin friction
factor on the efficiency scaling were studied; eventually an additional method for estimating the effi-
ciency coefficient was resulted. For the same prototype and model of pump and its system, the efficien-

cies scaled with those different methods were predicted; the reasons for difference in efficiency esti-
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mated and feasibility of the methods were analyzed. The results indicate that the proportional constants

have less influence on the flow regime-depended efficiency scaling method compared with Ackerets and

Hutton$ formulas. Thus, as the flow regime-depended efficiency scaling method is applied, the effi-

ciency scaled with a skin friction factor in any flow regimes doesnt seem to show significant difference.

Key words: pump efficiency ; pump system efficiency ; efficiency coefficient;efficiency conversion
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Tab.2 Influence of proportional constant on pump efficiency
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Tab.3 Influence of skin friction factor on pump efficiency
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