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Effect of impeller velocity coefficient on parameters
ratios between pump and its reverse mode

WANG Xiaohui, YANG Junhu, XIA Zhengting,
MIAO Senchun, SHI Fengxia

(School of Energy and Power Engineering,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: In order to study the head ratio and flow rate ratio between pump and turbine
mode of pump as turbine (PAT) based on the impeller velocity coefficient, 20 single passage
impellers with specific speed 23—225 were analyzed based on renormalization group (RNG)
k-¢ simulation by CFX. The distribution of velocity coefficient was revealed for pump mode
and turbine mode, and new head ratio and flow rate ratio between pump and turbine mode
based on impeller velocity coefficient were proposed. Results showed that the impeller veloc-
ity coefficient of turbine mode was higher than the pump mode. Then 6 industrial PATs were
experimented in experiment rig, indicating the result by the this method had less error than
the results of Stepanoff, et al. The average errors of head ratio and flow rate ratio were just
5.38% and 5. 16 %, respectively. The study provides a theoretical basis for the selection and

performance prediction of PAT.
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48 175 45 547 17 7 1. 30
55 98 0 272 10 6 1.13
P TR R o 586 100 50 290 11 6 1.70
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Table 3 Performance prediction methods comparison

of PAT
Fs J7 ik H./H, Q/Q
Stepanoff 1 1
Tk 7» an
Alatorr- 1 0. 857, +0. 385
Frenk J7#: 0. 859, 10.385 235" 40. 205
Sharma 1 1
3 N 1.2 0.8
VRS v
4 Z,K)'C ﬂ.il h ﬂ, 1_771““
Ik o Mok o (1_77}.,p)771.,(

B0 AR 7 385 - B 1 B P S 6 2
nE 8 iR . PAT P i e J7 i &t f gk
FAeft. PAT fa s 9%l oh 2 5 & 0% 5 09 1H Bk
SOV . AT BB A Y R TR R L TR
WE PAT s f3 g . 5050 &5 i 8 (b) ir/R 4 B
G0N B 9L L rh i PAT M R 25,
BRI R 4R, SR 1151/3351DP7S23B-M2 % &
2 IRAF I & PAT kil VR ), 2 B R 0~
2 MPa, Il & K5 & v 0. 1% ; MF200-101 i &% ¥
S A O A, PT I O A Y 0,904 4 ~ 217. 03
m’ /b A B A 0. 190 s NI 50 A% B g e %4 3ok A
WEE HLBUE B HE O 100 N« m, B 33 [l 2 0~
6000 r/min, i€ RN 8522 GBS 9 0. 2 4.,

S 6 & PAT K 1 MRS Eh b 5L 00 45

(a) PATA M1 55 46 IR HE ]

(b) PATHMes &5
[ 8 PAT HP Ik sc it 2 &

Fig. 8 Characteristics experimental equipment of PAT

Wy Fd, LrpRBL H T Stepanoff, Alatorre-
Frenk . Sharma 5542 1y (1% 75 ¥ Ko A 3CT5 ¥ i i+ 55
M H./H, Q/Q, {H.%& " n, y PAT [l 4%,
e NRCFD, R AME o G

&9 A% A Stepanoff, Alatorre-Frenk, Sharma
SEHR 0 R AR SO R H/H, Q. /Q,
5L AEA X R 2 2 v, M. 4 B ikt
R LS SR Y F 43R 22 4500 R 9. 8904
19.41% .18. 78% .5. 38 %6, i it Lt ¥ 1% 22 43 i
M 15.49%.12.96% ,14. 84 % .5. 16 %, A WL, A&
SCOT VA 58 28 4 /N T A 3 Fh 1k [m] I el &L AT
WA ST ¥R N e R IR 2208 e/ o BRLGAT AR L 2R
Mz Bt B R T 53EF THK SR e S 4L
bl 55 52 50 (8 e 422 00T X U I L Y B0 B R R

x4 PATRIASEBEFIRKANMEESHL

Table 4 Comparison of hydraulic performance between pump condition and turbine condition of PAT

y D,/ n/ Stepanoff J73% Alatorr-Frenk J5%:  Sharma J7 ¥ AT SIS AH
W m Ge/min) H/H, Q/Q H./H, Q/Q HJ/H, Q/Q H/H, Q/Q H/H, Q/Q,
33 56.0 312 1450 1.42 1.42 2.32 2.03 2.01 1. 59 1. 58 1.62 1. 55 1. 50
55 69.0 272 2900 1.98 1.98 1.93 1. 96 1.56 1. 35 1. 81 1. 85 1.63 1. 86
86 81.0 210 2900 1.72 1.72 1.47 1.43 1.29 1.18 1.49 1. 26 1.54 1.32
128 82. 4 216 2900 1.62 1.62 1.41 1. 35 1. 26 1.17 1.47 1. 26 1. 60 1. 38
180 84.5 143 2900 1.70 1.70 1.31 1.23 1.22 1.14 1.61 1. 45 1.53 1. 40
200 87.5 246 1485 1. 40 1. 40 1. 22 1.07 1.17 1. 11 1.52 1.32 1. 48 1. 25
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