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The Effects of Pressure and Specific Heat on the
Performance of Thermal Mass Flowmeter
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ABSTRACT

Thermal mass flow meter (TMF) is used measuring the small mass flow rate of gases. Generally, flow
rate measuring accuracy of TMF is %2 9% of full scale. TMF is manufactured for specified working
pressure and specified working gas by customer. If it were applied for different working pressure and gases,
flow rate measurement accuracy decreased dramatically. In this study, a TMF tested with three different
gases and pressure range of 0.2 MPa to 1.0 MPa. Effect of specific heat cause to increase flow measurement

error as much as ratio of specific heat

compare with reference gas. Pressure change cause to increase

flowrate measurement deviation about -0.2% as the working pressure decreased 0.1 MPa.
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Fig. 1 Schematic diagram of test system
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Fig. 7 Test results of TFM with argon

APHA e €439 AF FZAE ALY A
HEgd. 712 A4 g5 4% 2.

/@ = K\/K, 6))

q71M, Q& F3 fFolelx K& K factoro]
AA 1& A4 A8 728 EAEL HA 2&
71& Jtaoln dutyog AAE AHEEThH

BAE gl 498 AL HEsE o
7 ge #ANE 48 F Utk

H = mc,4TIN » 2

4 (2)0lA4 He EAge] 71¢ d8Fol, me 7t
29 A% §%F, ot B MY, 4TE 718 =
4 AFe LEX, N 729 ATz @&
BA Agoln g Table 13 Zth

7N BARE zEE A AY B

Table 1 Values of correction factor, N

Number of Atoms in
N
the gas molecular
Monatomic 1.040
Diatomic 1.000
Triatomic 0.941
Polyatomic 0.880
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(1) Brooks Instrument, Mass Flow Meter Instruction
manual, 1996

(2) Sierra Instruments, Mass Flow Meter Instruction
Manual, 1993

(3) MKS, Thermal Mass Flowmeter Manual
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