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Hydraulic efficiency conversion methods for prototype-model water pumps in a hydraulically smooth region//Ll Long
CEN Mei CHEN Zhong-sheng YANG Xue-lin College of Water Conservancy and Hydropower Engineering Hohai University
Nanjing 210098  China

Abstract The range of Reynolds numbers in model tests and the applicability of the Blasius formula are analyzed. The exponent
of the prototype-model scale and the proportion of the friction loss and vortex loss in Moody’ s formula are studied. The method of
increasing vortex loss while decreasing friction loss is discussed and a new hydraulic efficiency conversion method for prototype-
model water pumps based on the Prandtl-Colebrook formula which has a wide range of Reynolds numbers and good accordance
with Nikuradse' s tests is proposed. The conversion results of this new method are compared with results of the modified Moody’ s
formula the IEC 60995—1991 method and the JIS B 8327—2002 method. The comparison indicates that this new method based
on the Prandtl-Colebrook formula has a strong theoretical basis a simple calculation procedure and high precision.
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