!r“‘?'l‘&ijlw;‘ﬁjwﬂw ;@Kﬂji‘f"@w‘;‘;)jlvgﬁ}lf@j&;

S Hgus Olgied e gedled (ol (0 Tl B SO0 (v § 10k

(©) - ). . «) . Mz - ) .
°dalﬂ_.,g.:wglj€.a Oleily Azes (’J‘“d«‘lf?uk‘ 3,545,5 5 gamn S Obla

L N Sl 025y (K Sl o 13 sy s i s el G o Ol e Sl 3 S0 OOy
Ol 02 e ol Gl 20 b SOl (S (S 45 LSl e podl ) o o Ol oo Slagiedl
S ol Sl o] 0 oty 1 g0 A T iesOle L 53 Lo ialsle ol 1S I 5 g sl o)l it anllle
Olo LS (sl o3 oy poas O S U 5 sl Sl 5 (Gilitendt o g0 D) ol oo einle o O (Slatn o
sl elie (sl A loj slaosls 35m s pide folotr sisodte fo ) mmtonslbiel (Sl Cosl okid ol ande SIS Olsins
o3 1/TE ST Ll el Ced ook 4 s o DL (souke lt) o o LS |y 3 o ol 45 ] 0 03l

il o S G S (sl 555 51 45 ol

b 8 S s gedd ) Tl (g Sl ! (ol a0l Ol Sl Sl slaoilg

Designing and Numerical Analysisof Capillary Tube Thermal Mass Flowmeter for
Residential Natural Gas Meter

S.Parvizi M. Farzaneh-Gord  A. Jabari Moghadam M. Hashemian =~ M. Aghili Bahrami

Abstract Accurate natural gas measurement is an important issue especially in domestic usage level.
Capillary tube thermal mass flow meter is one of the most common types of mass flow meters which are
mostly used for low mass flow rates. In this work, a capillary tube flow meter was simulated numerically.
A three-dimensional steady state heat transfer in its sensor tube was numerically analyzed and the
sengitivity of this type of flow meter was investigated. In order to validate the simulation approach, the
simulation was also accomplished for Nitrogen, for which experimental data was available in the
literature, It is shown that the simulation result is reasonable. Considering all the possible effective
parameters, the uncertainty of the flow meter was also calculated. Numerical results show that the
maximum amount of uncertainty in measurement for this type of flow meter is less than 1.24% which is
acceptable for residential customers.

Key Words Flow metering, Thermal massflowmeter, Three-Dimensional heat transfer, Capillary tube
mass flow meter, Residential Natural Gas Meter
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