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Table 1 Calculated results of efficiency conversion of explicit prototypes and models by different friction systems

mm 12 13 12 13 12 13
0.0032 0.8928 0.8930 0.8795 0.8797 0.8709 0.8710 0.8691
0.0063 0.8888 0.8890 0.8768 0.8769 0.8690 0.8691 0.8667
0.0125 0.8827 0.8830 0.8726 0.8729 0.8660 0.8662 0.8640
0.0250 0.8742 0.8748 0.8668 0.8672 0.8619 0.8622 0.8609
0.0500 0.8634 0.8644 0.8594 0.8600 0.8567 0.8571 0.8574
0.1000 0.8504 0.8517 0.8503 0.8512 0.8502 0.8509 0.8534

a 0.0032 mm 0.85 15 b SL140—2006 0.85 0.8817.
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Table 2 Relative differences of conversion values for prototypes and models

13 12 12 JIS B8327—2002
/mm
a=0.3 f=0.7 a=0.5 3=0.5 a=0.3 3=0.7 a=0.5 3=0.5
0.0032 0.0002 0.0001 0.0104 0.0019
0.0063 0.0001 0.0001 0.0101 0.0023
0.0125 0.0003 0.0002 0.0086 0.0020
0.0250 0.0004 0.0003 0.0063 0.0010
0.0500 0.0006 0.0004 0.0020 -0.0007
0.1000 0.0009 0.0007 -0.0031 —-0.0032
0.0032 mm 0.85 15.
12 13 JIS B 8327—2002
0.025 mm a=0.5 pB=0.5 12 JIS B 8327—2002 0.0023
JIS B 8327—2002 0.0026 .
3.3 JIS B 8327—2002
3 0.85 «a=0.5 8=0.5 12 13 JISB8327—2002
3 13 12 JIS B 8327—2002

Table 3 Differences between conversion values of prototypes and models by Eq. 13 and
Eq. 12 and standards in JIS B 8327—2002

Dp/D,, =10 Dp/D, =15 Dp/ D,y =20

Jm 12 13 12 13 12 13
JISB8327—2002  JISB8327—2002  JISB8327—2002  JISB8327—2002  JISB8327—2002  JIS B8327—2002

0.0032 0.0017 0.0018 0.0018 0.0019 0.0019 0.0020
0.0063 0.0021 0.0022 0.0023 0.0024 0.0025 0.0026
0.0125 0.0018 0.0019 0.0020 0.0022 0.0022 0.0024
0.0250 0.0006 0.0009 0.0010 0.0013 0.0013 0.0016
0.0500 -0.0014 -0.0009 -0.0007 -0.0003 -0.0003 0.0002
0.1000 -0.0043 -0.0036 -0.0032 -0.0025 -0.0026 -0.0020
0.0032 mm 0.85 a=0.53=0.5.
10~20 13 12 JIS B 8327—2002
. 0.025 mm
JIS B8327—2002 12 0.0025 13 0.0026
0.025 ~0.05 mm
4
a. Blasius “ K “ K
b. 12

JIS B 8327—2002
0.025 mm 0.0025
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Efficiency conversion methods for prototypes and models of
water pumps considering influence of surface roughness

LI Long YANG Xue-lin LI Dan
College of Water Conservancy and Hydropower Engineering Hohat University ~ Nanjing 210098  China

Abstract Based on analysis of the Moody formula for efficiency conversion of prototypes and models by means of the
Blasius friction coefficient in hydraulically smooth zones the efficiency conversion formulas for prototypes and models of
water pumps considering the influence of surface roughness were proposed by adopting Haaland and Swamee-Jain formulas
suitable for the friction coefficient of the transition zone and referring to the method of the Moody extension formula to treat
two kinds of hydraulic losses concerning the Reynolds number. Different formulas for the friction coefficient of the
transition zone as well as the proportion of various hydraulic losses the Haaland fomula and the Swamee-Jain formula

were used for calculation and compared with those described in the Japanese industry standards JIS B 8327-2002. The
results indicate that within a range of prototype roughness 0.025 mm as defined by the standards the difference in
efficiency conversion is not larger than 0.002 5. The proposed formulas correspond in terms of the characteristics of
flowing zones clear physical significance simple computation process and high conversion precision. The efficiency
conversion requirements of prototypes and models of water pumps considering influences of the surface roughness can be

satisfied .

Key words pump model test efficiency conversion scale effect roughness influence





