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Design of water hammer arresters
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WEIGHT IN FIXTURE-UNITS
PUBLIC PRIVATE
FIXTURE CONTROL TOTAL| C.W. | HW. |TOTAL| C.W. | H. W.
Water Closet Flush Valve 10 10 6 6
Water Closet Flush Tank 5 5 3 3
Urinal 1”7 Flush Valve 10 10
Urinal 3/4” Flush Valve 5
Urinal Flush Tank 3
Lavatory Faucet 2 1.5 1.5 0.7 0.5 0.5
Bathtub Faucet 4 3.0 3.0 1.4 1 1
Shower Head Mixing Valve 4 3.0 3.0 1.4 1
Bathroom Group Flush Valve Closet 8 6 3
Bathroom Group Flush Tank Closet 3.6 2.7 1.5
Dishwashing Machine Solenoid Valve 1.4 14
Kitchen Sink Faucet 4 3 3 14 1 1
Service Sink Faucet 3 2.25 2.25
Washing Machine Solenoid Valve 4 3 3 14 1 1
Laundry Tubs(1-3) Faucet 1.4 1 1
Combination Fixture Faucet 3 2.25 2.25
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1,775 length X LPM?

T dEx (pressure factor)
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C =arrester capacity{cubic inches)
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Length
LPM
d

Pressure =Calculation of Pressure

Factor

=Effective Length of Pipe(Meters)
=Flow(Litres per Minute)

=Diameter of Pipe(Millimeters)

Difference/Limit(See Chart)

(2) AAAE

_ L775x length x LPM?

d? X (pressure factor)
1,775 % 20 metres X (30LPM)?

= (14mm)*x (18,269) [from chart]
1,775 % 20 X 900
~ 196 x 18,269
31,950,000
~ 3,580,724
C=9cubic inches
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(kpa/bar)
Maximum Mazximum LINE PRESSURE-FLOWING
Shock Shock
Pressure | Pressure | 20psi | 30psi | 40psi | 50psi | 60psi | 70pst | 80psi | 90psi | 100psi| 100psi
(psi) (bar) [1.3bar| 2bar |2.7bar |3.3bar |4.0bar | 4.7bar | 5.4bar | 6.0bar | 6.7bar | 6.7bar
100 6.7 17,235(14,684(11,927| 8,721| 6,067 3,068| 1,586
110 7.3 19,855117,166(14,305{11,720| 8,342| 5,377| 3,481| 1,586
120 8.0 21,440119,303(16,683}13,650110,513| 7,652 5,550| 3,171 896
130 8.7 23,646|21,440|18,890115,68413,305(10,134| 7,583| 4,757| 2,585| 1,103
140 9.3 ]26,059(23,646|21,130}24,818|15,684|12,306| 9,548| 6,205| 4,136| 2,585
150 10.0 |28,128|25,715|23,543|21,165(18,269|14,891|12,133| 9,031| 6,205| 4,378
160 10.7 29,713127,576(25,853}23,233120,544{ 17,580 (14,684 {11,444 8,238{ 6,170
170 11.3 31,712129,506 (27,404 }25,818122,923]19,855(17,063{13,788{11,134| 8,238
180 12.0 32,471131,368|29,885(27,78325,508122,612(19,751116,373{13,099|10,513
190 12.7 34,746133,160(32,195(29,989 27,714 25,094 (21,751 118,752{15,580|12,892
200 13.3 34,056134,746|33,781{32,195(30,196 27,404 [24,54321,371|18,373|15,374
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Sioux Chicf Manufacturing Co., Inc.
Worksheet for Sizing Arresters In Reverse Flow Applications

PROJECT : Sample Project
CALCULATIONS :
Tatal Pipe Length(m) : 234 meters
Tatal Pipe Length(ft) : 768 feet
Vertical Pipe Length[ Head J(m) : 144 meters
Vertical Pipe Length[ Head ](ft) : 472 feet
Pipe Diameter(in) : 6 inches

Area(sq.ft) : 0.201 sq.ft

Formula for estimated backflow velocity(gravity) when pump stops :
V=.0318 xhead in feet= 6.52 ft/sec
NOTE If V < 1. then use 1.

Formula for estimated backflow velocity(gravity) in a system with “silent check valve” :

Vx.25= 1.63 ft/sec
NOTE If V < 1. then use 1.
Formula for Kinetic Energy w/Silent Check Valve ;
K=97xAXx1.x(VxV)= 398 ft/lbs
Formula for estimating head pressure :
=feet of head xX.4331= 205 psig
Pressure Ratio(Pm/Po) = 15
Y= 10
Formula for estimaring maximum allowable shock pressure :
=(Pm/Po) % (head pressure+15) = 329 psia=314 psig
Formula for estimating pressure factor.
=Po XY =(head pressure+15) xY = 2,196

Formula for estimating total air volume(pressurized at head pressure x 0.4) required
to capture cxpccted water hammer for above system is :

C=(K/Pressure Factor) x1728= 313 cu.in.
Formula for estimating arrester charge pressure :

=Head pressure X 0.4 = 82 psig.

RECOMMENDATION : (2) 150cu.in. Mega-Rester w/82 psi(5.6 bar)
OR

(1) 200cu.in Mega-Rester w/82 psi(5.6bar)
and
(1) 100cu.in. Mega Rester w/82 psi(5.6bar)

Prepared 3/25/96



£ slEnie] ol W, 8
1, J1eh el Al AR A0
4e 98 & doe 2 Wl Fas,
Cuolt AR 48 AR A AEE
§47) A8 YoM, 173

Yol ol 4
L welsiel, 3a WHYY §
= A8 Polnt of Wye
4y ﬁaw% dah A1gAt, AARE
slal 271t H Aol 23]

drge wen

TR DEITE B 254 FH 55 (1996) /393

Bu) 57 2L 54 ALg AWM 278
= SiEgE BEYAe Ade A8 FeEa
THES Aol Mo ¥ & gl

BaAHE FA 7128 SA N A7
Hgshe 7124 45 AR
& W oo Zxsiabd, ol2id @A FAE
& $2E59 o3& F7I91s AEH Zoln, o)
we] Felolu} &R A4 WE Aol
NTEFUE 71202 sl MUY s

el Mdefolgt= Aol

1



