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The Prevention of Water Hammering in Centrifugal Pumps

By Masao Hotta
Kameari Works, Hitachi, Ltd.

Abstract

When the driving power is abruptly cut off due to the current faults or any
other accidents the water hammer phenomenon is apt to occur in the centrifugal
pumps with or without check valves. This phenomenon having been treated by many
researchers, several studies have hitherto been published giving the graphical and
analytical solutions. But actually we still have many cases of pipe damage due
to water hammering. The damages of fume pipes or cast iron pipes used as the
discharge of pumps for agricultural or mining services are most frequently reported.
It is therefore important to thoroughly investigate the cause of water hammer
phenomenon of the centrifugal pump, and take a proper measure to keep the maximum
pressure lower than the predetermined limit.

The writer made the actual site tests at both pumping stations in Kimihara-mura,
Ibaraki Pref. and Ryoso-Yosui in Chiba Pref. There he conducted the tests examining
the effects of artificial water hammer on the safety valves and the special check
valves. The results of the tests were that the best and the most effective way to
prevent the water hammering is to use the the special check valve. It was revealed
that, by the application of this valve, the fume pipe may safely be substituted as the
discharge for cast iron or steel pipe.

Further he compared some methods for preventing water hammering on the

basis of his experimental results as mentioned above.
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Table 1. The Recult of the Water Hammer Test for Kimihara Pumping Station
(Bypass Valve and Safety Valve)
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2 i 3.02 L i 2.7 | 2.8 4.7 | 1.74
3 1 5.44 Zes £ 2.7 3 5.0 1.85
4 1 2.39 Z Es 27 2.85 4.6 1.70
5 1 4.64 L B 2.6 2.6 5.3 2.04
6 1 5.44 % &5 2.7 2.65 | 5.8 2.15
7 2 2.39 Z B 2.7 3.8 | 3.6 1.33
8 2 3.02 Zs Bg 2.7 3.7 | 3.7 1.37
9 2 6.7 A & 2.8 3.9 | 3.8 1.36
10 2 2.39 B FH 2.7 3.9 | 4.4 1.63
11 2 3.02 Z EH ) 3.9 . 5.3 1.96
12 2 6.7 L || 27 3.7 l 5.8 2.15
2% 1. KA RCMEALEHER, Z2Rbdr 22 HBELBNEBE CEHOLETS2, COEPMECEEIKIE
YA — 2 — Y v —RAEBICKRELSIT LY HUkT B2, BORIKIZTURL .
2. Hsg. .. LY TR

BEDT F — & — v = BT O THEER LIRERO
— B L EIOEDIE D T, ERFACHEDOHESHFH DT
5324 (Exp. No.7) ICiiF=9 72,3017 (Ch. V.) B
B ZR (SV) 28T 505, fEATEL TIT S
¥ (Exp. No. 8 Jzt¥ No. 9) ZEFIZIRENNTW L
WDDIH D . SREFRITHIDEMBEEEZFDERN
ERECE O EHAYEZE R CMAENET5 L, RERED
SLIIEONML 8D, I bEERTMAICEL
FDBFEET HERARENOREFRERRT 5 L FE14RH DA
T, MPABRIRERITEMIICE 2 REL LTEE
REEOREC LI EOEKRETRFMEZRT . 2D
RN DRZFOIVEE (TEHE S 85 [TFET
BEAES% 100% L LTERERDL HEEDRRES
AROTEB L, BV 7 DOBIEEEFILTA A RNASNNLT
DBREEIC X b 2210 K1 SEIROBEEITIX 00~95%
R, 2 53BIEOBAITIL 76~79% fCic2T\ %, H]
HEDBASTE VA — X — = —RERC XDV EEF
PWEENT AR Teo T\ BT, B E D RE ihiiLEE
I T oW, AL A ARNT ORI B RKESH D
Bty 4 R AANTREEOBEORAE )% 1007 &
T % L 2HEOBEAEIL 1 5EROR 98~86% (L, 2&&
fE D 82~65% (/e 2T\ 5. At 1 HEIRD
BEDHMN 2 BEIOBE IV ERREINPRECILDT
WBA, ZOHEBEC OWTIIEATEGEERHISLANHED
B S Tld7s\ .

ul

| |
et - I 1
1 o /a8/MNZXEH
e 2B KM R2H
> 8 - — | ,
X i | ‘ L =EANEL \iﬁﬂ?
)
\QZ ' e 2 )NNANAEH
o~ e BB g el
s A \' 7 AEE
s - ==
8y fr——1—— e .
TR T [ A - =8
-r._-: /J_‘;}ﬁ -,\{(I__.\AI v B
| -
i 12 | f it As B
m ’)_I,_,. : /’_'?_ul L_‘x \ N _':."773
K ¥ : -l .
.,__._:—-.-_'-.-F N TR T T T I T
[ o i i =1= |
i 281\ INAZ
2 i—— SISV SESEREERE ) IEAEE
| |
J - , = :
lf-} £ - 0 o e

wRRUUMNEE D (kg/or)
BT M~KRENTEEREN EDOHRF

Relation between Safety Valve
Pressure and Maximum Pressure

% 14 1
Fig. 14.

G i iR

Table 2. Water Hammer Test Result for Kimihara
Pumping Station (Reverse Flow Test)
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Table 3. The Result of the Water Hammer Test for Ryoso Yosui Pumping Station

(Special Check Valve)
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