N1591889UIATIANIVAANEAIABNTSATUIMNANIINaAER VRS Ya

(Flow Meter Simulation by Computational Fluid Dynamic)

3

o o al o S o 1 a v a 1 a_ a 42 a ¢ aaa a3
areassau Af , Unddad A9T0URAT, FWIU UNIUNT, 3A.A9.23175 FRIIUYY", NA.A3.338NTUA ﬁi'mmﬂum

. 1 1 1 . . 2
Ruethaiwan Kamdee', Patwan Suwannachat , Supahnee Keawmemah', Varawoot Vudhivanich

Chirakarn Sirivitmaitrie3

lasa =&

TAnUSeyey193 MATYAAINTTUBAUTENIY ANEIMNTIUAIENT AILNILEL
WINYIREINEATAENT (E-mail: valen_ruethaiwan@hotmail.com)
22 9197138 mAlrTimnssuraUsEnIU ANglmNTIImMAans Aunauay
UATINEABNBATAERNS

UNANED
=2 :; dald o & ‘ﬁll o o o o o o Y 1 v = aa
n1sAnHIATHRTRnUsTasANe R UILLLS1aesd mFudnensanisina lwduriefsessideudanig
wadtaniradlualaaairsuuudnaeanisadinAaniifsauiauiuausundaliainiesesiaanngn
Ufjimnas W 1). nmsdnafinuduanzg (Orifice Meter) 2). NnsdaTiinniaiangs (Venturi Meter) uaz 3).
wnsdnsiinvialllag (Pitot Tube) T9uANIIMARBINLLNTNERINNTIMAgIAzAnalHATNA FNIANALN LS

AINUULR1884 CFD ieuiauiuaAniiaingalifinisdAinnupraininfeureuinegs uuudiaes CFD

«

N nriprtaviellnadAtlefidusinnuaainindeuInNgn A 5.28 uaz 1A NSE A8 0.957 uazALadidus

'
a Y

ANNARNALARUNTRLTEA ABLLLANADY CFD NNAsdATHALNWATZHAN-5.98 WY NSE A8 0.975 d2UAN

Autlaz@vsmnnuiiazasnislia (C) Mlfiannuuudnass CFD duaenndesiuaiilanngaujifinis
A1dIAY : 11957I0viauAURILE, 1mTTIANUUYe, uInT1IAlsH)

Abstract

The purpose of this study is to present a model developed for measuring flow rates in pipes by the
method of fluid dynamics. The mathematical model was compared to the pressure measured by the
instruments from the experiment: 1) Orifice Meter 2) Venturi Meter and 3) Pitot Tube. The results show
that the high flow rate be the cause of a higher difference error from CFD compared with the value
obtained from the experiment, the error was quite high. Pitot Tube CFD has maximum error was 5.28
and the NSE was 0.957 and the minimum percentage error was the Orifice Meter CFD. The values of
5.98 and NSE was 0.975. The flow velocity coefficients (C) obtained from the CFD correspond to the
values obtained from the experiment.

Keywords: Orifice Meter, Venturi Meter and Pitot tube
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5.1 NANIINPaDY

nsAwINYauUdtaes CFD vewnsinviaunuiaies, snsinvdnvonugs wazansinvinvietlng

o a o v o Y 2 ' ' ° = '
Taglddmaunia 20,531, 10,257, 56,369 mudiufinaeiu 0.05 kegf/cm” wuiguirswesuuiaesdinasieniny
adlusuviesng lnsuanseenunduwaud nuindlegusiaddeuld wie Tdnvae Mdnas anuduiiuwiliduiioz
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anasnulumeuazilieruiniull anuduagasundudan1izund wanslassgud

Pressure [kgffcm™2]

Min=0.0382409 kgf/fcm"2 Max=0.0631024 kgffcm"2
Iteration = 96

l 0.0382409 kgffcm"2

Orifice Meter

Pressure [kgffcm™2] 0.0506864 kgffcm"2
m o

l 0.0373016 kgffcm™2

Min=0.0373016 kgffcm*2 Max=0.0506864 kgffcm*2
Iteration = 99

Venturi Meter

Pressure [kgffcm™2)

I . 0.0504913 kgffcm™2

Min=0.0437782 kgffcm*2 Max=0.0504913 kgffcm"2
Iteration = 163

l 0.0437782 kgffcm™2

Pitot Tube
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Head Difference : Lab-CFD (cm)

gns1nN1siravewnes | ensinisivalaenisin
Ilsn@ns/Aui) Usu1ns(@ns/Aun) Orifice Meter Venturi Meter Pitot Tube
0.15 0.397 -0.2178 3.0066 0.0534
0.20 0.361 -0.0583 7.0543 0.3456
0.22 0.338 -0.6355 2.4444 0.6689
0.23 0.322 -0.6395 11.5408 0.2804
0.25 0.300 -0.4456 4.6207 0.7606
0.27 0.287 -0.3321 4.0000 0.7892
0.28 0.273 -0.2769 3.7917 0.0883
0.30 0.255 -0.1892 3.0161 0.6879
0.32 0.233 -0.3645 3.3269 0.7733
0.33 0.194 -0.3259 1.6361 0.2446
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URTIANNYAAIEAT . v aes
Ufusnisluiesfusinis CFD
Orifice Meter 0.63 0.74
Venturi Meter 0.98 0.95
Pitot Tube 0.87 0.89
U7 9 wansduusEavinnudilunsiva ( C ) vesmpufoinislusiesufifiniswasuuudrans CFD
A ea o 4 WedldudeauanaLndoudn
o . | ARAUBSEUAAIAINUAAIALAGDUYDY . o £ <
UIRTINNYAFENT . Nash duuszansanuialtunisiva (C) ves
wuuInaes CFD .
WuuI@ee CFD
Orifice Meter -5.98 0.975 -17.46
Venturi Meter a.27 0.981 3.061
Pitot Tube 5.29 0.957 -2.299
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