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Abstract

The research aimed to compare the maximum pressure caused using water hammer phenomenon between
the experiment and Computational Fluid Dynamic (CFD). This will uses the maximum pressure obtained from the
experiment as standard calibration. In this study CFD modeling used basic information from handbook and used a
boundary condition such as static pressure, velocity and time of quick closing valve from lab experiment. Time of quick
closing valve is a significance caused by water hammer phenomenon in the model. The result showed that the
maximum pressure obtained from CFD was higher than the maximum pressure obtained from the experiment. The

value is consistent in a good way.

Keywords: Water Hammer, Computational Fluid Dynamics



1.unin

Usangnisal Water Hammer 1Juusingnisaliiinainnislnaaredensiuiuieilivewnasluiduviedinis
wWasuwUasenuisiegdundu iausanseunnludwiedsmalinnuduluiedinsiudsuudasegnaguuss lnefinnuduaziiinuay

a Y & 4 X v o
aﬂaﬂﬂnﬂmﬁﬂ.uaﬂﬂmg WUAAUYUAIEAU ﬂui‘lJ

YU UANT Water Hammer #ildanunsanaassmnAinnuduiiinduiazanadls witlieinlunismaassdedinis
Jawseugunsaiiigeen MsAnwTldafnyIBnisaswuudnassdsngnisal Water Hammer laglduuudtassnauiiaimesids
sutlpuisvanamansuadla (Computational Fluid Dynamics, CFD) @sanunsasinle Liesusnsadlatyniazaunisnldoeng

LR34

wuiaesnouinnefideseiouiBnmamanivadvaifiunsuszgndlineufiumesifiethudinsevidaaniei
wamansvaslva Fslunssiaesezimunveuwauazideula (Boundary Condition) Tnefiisnisiearldnsuusdrmasdaluugae
peuRmesliduradiang Lﬁaﬁﬂﬁlﬂmgﬂﬁ'wwaﬂﬂNmfzhaL%aﬁmm (Volume Mesh) %38 n3n (Grid) [1]o1a158nanuaz 189
ﬂgﬂiﬂiﬂ‘ﬁﬂﬂﬂ%@ﬂ%ﬂﬁ’h “LugeduuA(Mesh Element)” Mé’qmﬂﬁuazi%ﬁaﬂaaﬁmﬁmmsamiagﬂLLUU‘Uzuwmﬁus]mﬁ'mml,ﬁaumi

mAdeunveswesive Jsagldaunisuiiss-aland(Navier-Stoke Equation)lunisuitlgymnisivanuusiaianunia

2 or
X-Momentum: 6(pu) + 5(pu )+ a(puv) + a(puw) = _@ _,_i 0Ty s, 07, )
ot OX oy 0z oXx Rel ox oy 0z
2 or or or
Y-Momentum: a(pv)+ a(’OUV)+ a(pv )+ o(evw) =—@+i ARG LR L 2)
ot OX oy oz oy Rel oOx oy oz
2 0
Z-Momentum 8(pW) + 6(pUW) + G(pVW) + 6<pW ) = _%® + e + i + Ot (3)
OX oy oz 0z Rel| ox oy oz
o U,V usg W Aoonsiansdaluluinnuy X, Y way Z audeu (unsaeiund)
p ARANAU (TFURBAIINUNT)
AoAuvLUL (Rlanusiagnuiaiiuns)
T ABAMULAY (TIAUADANTINURT)
t Aota (i)
Re Aotavisedlua

o a

Anusdiugtunmsuidgmnisindeuiivesveslrnatuaztusg vy duuiduiunsuaziuiunia Beduvodiuus

g
Y
wngyilianunsadnaesgusisdnuazaadtlndide iy uwinsidawuduinagitlinisaielasmivigldnaiuin 2] lneund
aEnsaRiauNMIuIIss-alansdmsunisiranuusuis ey (Laminar Flowkaznisiakuutulau (Turbulent Flow)lalaenss
Weananuendanuinzan waluvatsaniunisaiotadniudesldaunisouglumsuidgmlunioutuivaunisunies -

aland [3]

nsfnwaseidainfiewSoufisuAranuduaianiildannyaujifinig Water Hammerhaghuudnass CFDLHiaN

UsEANTNINUVDIUUIABIABUNILADS



2. gunsnluazdsnis

2.1. qﬂnmimsmaae Water Hammer

ha

|

l

|

v

A 1 YefnwAiunszunnved(Water Hammer HF
160)

ﬁll']: WWW.eSsom@essom.com

a ok

YU AT Water Hammer Tddmsunageuaiy

1

'
1Y = a

U aqmmammﬂsmgmmﬂ Water Hammer Usgnaunig

o

n1

o Y

g
Y
JaAuAU TP12 (Pressure  Sensor) 2 S U1iU

'
=~

gunsalulasdynuazgeriuisiiowaninaninuiuuy
Joneuined Ininmusuasindasinefy 1.5 was vu
Vienaaaumanfuady 817 3 WASHARIRIAInd 155 Tn
ausuiiidenldfe Nominal Pressure < 10 U5 waz OF =

6 HaflUnTHAAIANING 2 FallauauTRnan1ged 1

A13197 1aaudRvesininAudiu

Technical Data
Relative Pressure (R) 10 bars
Absolute Pressure (A) 100 bars
Linearity and Hysteresis <+ 0.20%
Temperature Effect (1°C)
a) On zero <+ 0.015%
b) On sensitivity <+ 0.015%
Calibration Tolerance <+ 0.1%
Max Power Supply 28Vdc
Max Absorption
a)3 wires 30mA
b)2 wires 20mA
Loading Resistance
a)Tension Min. 3KQ
b)Current From 0 to 470Q
Insulation Resistance > 2 GQ
Zero Balance + 10% ADJ
Response Frequency From 0.5 to 5 kHz
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