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Tablel Model parameters

No Q/(m*h™)  H/m  n/(rmin?) ns He/m z Dy/m Do/m Bol° by/m rdm rygm Fg/m?
1 12,50 80.78 2900 231 84.38 4 0.052 0.242 26 0.004 0.127 0.140  0.000425
2 23.15 72.00 2900 343 82.25 4 0.045 0.248 34 0.005 0.130 0.139  0.000363
3 24.75 51.06 2900 459 60.40 5 0.050 0.209 34 0.004 0.111 0.126  0.000489
4 37.20 46.08 2900 60.8 51.33 5 0.054 0.194 38 0.007 0.109 0.130  0.000826
5 3240 30.00 2900 78.3 3321 6 0.052 0.157 33 0.010 0.089 0112  0.001045
6  100.00 56.30 2900 87.0 60.97 6 0.098 0.215 27 0.014 0.119 0.157  0.002584
7 50.00 20.54 2900 129.3 26.07 6 0.076 0.137 30 0.014 0.077 0.118  0.002202
8 31750 19.80 1450 167.5 2115 6 0.160 0.265 30 0.030 0.151 0.277  0.018087
9 10000 18.78 2900 195.6 23.75 6 0.089 0.140 24 0.027 0.081 0.140  0.003989
10 400.00 12.81 1450 260.5 14.08 5 0.188 0.244 28 0.058 0.141 0.290  0.026980




5 934 K JEARAE

BRI R TS B 1E 45

M T A R R E, e 4 2 Kk i
LRI A Rell A o v S 22, WLl 4 i 2R 18T R U
A AXRTEE AR 2, W 1 PR B b x AR L4,
zZ AR S, AT e y B TR
95 R TAS IR AN A bRAth, R A AE Dy
MRS, HAR DL bRl

300

1-Stepanoff, 2-Peck
3-Throne, 4-Patel
5-Striling, 6-Frost 1
B 1 KR EFE R E
Fig.1 Deviation of different calculating methods

TN, T Buler ik FURTHE AL SRR 1) B KB
W, it mZE BRI, RIE 1A% Edler
T R ZE ek . sebrit bR, Euler J7ikiit
B Z IR, B/MEWRTE 60%LL I, MU AT
R FH M2 0 25 00 JR AL i R

MRS EE BT 40, Stepanoff 5 i fE LK
T 130 JEfmZERL K, 53] 10%LL | bz E /T 130
I, ZITVE I 2 A A 5%LAN . M ELEEHOR T 200
J5i» Stepanoff J5ik. Euler Jii%. Peck JiikFl Frost Jiik
A m 2= B KIRZ . 5IX 4 Rk, Throne
Jii% Patel JiikAN Stirling 7 EEAESEAS TG A 1) 22
AL N

*2 HERE
Table2 Calculation discrepancy

Tk R 2% PR 22 1% MR ZEI%
Euler 149.50 81.56 62.61
Stepanoff 4594 7.63 0.56
Peck 30.97 851 1.09
Throne 11.69 4.89 0.11
Patel 12.67 4.92 0.12
Stirling 2376 11.30 0.03
Frost 24.48 9.72 0.10
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Table3 Calculation model parameters
No Q(m*hY) H/m n/(rmin?) Ns He/M z Dy/m DJ/m Bal° ba/m rdm radm Fg/m?
1 3240 8753 2950 3570  101.03 5 0.065 0.263 32 0.005 0.132 0.152 0.000340
2 20.00 30.80 2900 60.34 36.72 6 0.052 0.162 320 0.007 0.095 0.109 0.000701
3 10800 1591 1500 11904  19.04 6 0.116 0.232 28.0 00215  0.125 0.193 0.004418
4 16254 1245 1450  169.67  14.63 6 0.132 0.222 315 0.030 0.125 0.213 0.008861
5 285.00  14.32 1485 20717 1740 6 0.157 0.246 25 0.039 0.131 0.275 0.017450
F4 HHER
Table. 4 Caculation results
No Euler Stepanoff Peck Throne Patel Stirling Frost
He/m Al% Hs/m Al% He/m Al% Hs/m Al% He/m Al% Hs/m Al% He/m A%
1 97.68 331 98.09 291 98.91 2.09 101.03 0002  97.86 3.14 104.96 3.88 97.62 3.38
2 35.50 332 35,51 3.30 35.72 272 38.40 4570 3564 2.95 36.17 1.48 36.55 0.46
3 18.25 4.17 18.23 4.26 18.25 417 19.13 0460 1850 2.84 1851 2.80 18.62 219
4 14.66 0.20 14.66 0.20 14.62 0.08 14.81 1240 1476 0.88 1478 1.05 14.80 1.16
5 18.03 3.65 18.05 373 17.95 3.19 18.09 3950  17.87 271 18.10 4.02 1823 477
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Head calculation and amendments for centrifugal pumps at shut off

condition

Liu Houlin, Wu Xianfang, Tan Minggao
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: How to calculate head of the centrifugal pump at shut off condition has been a difficult problem. The existing
methods to compute head of centrifugal pump at shut off condition and their detail formula were introduced. Based on
the practical calculation of 34 centrifugal pumps, the precision and application range of all methods were analyzed. The
analysis indicates that the result of Euler method is theoretical head of centrifugal pump at shut off condition and its
deviation is more than 60%. The precision of Throne method is the highest and its average deviation is 4.29%. The
precision of Stirling method is the lowest and its average deviation is 11.3%. The specific speed was chosen as
independent variable and non-linearity regression analysis was used to amend the seven methods. The revision formula
and confidence parameters were presented. At last, 5 centrifugal pumps were chosen to check up the regression analysis
results and the practical application indicates that the precision of the modified formula is improved obviously and can
meet the engineering requirement.
Key words: centrifugal pumps, shut off condition, head, regression analysis



