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Abstract: Numerical analysis and experimental verification of a thermal liquid mass flow meter (LMFM) were
performed. The configuration of the LMFM was the same as a gas mass flow meter (GMFM), but the opposite results
in temperature difference between upstream and downstream thermistors occurred. In the case of the gas, the
convection depending on the flow of thermal mass was small and comparable to the conduction through the sensor tube
wall. The temperature difference was proportional to the mass flow rate due to their interaction. For the liquid flow, the
convection overwhelmed the wall conduction because of the large flow of thermal mass caused by high density. The
temperature difference in this case was inversely proportional to the mass flow rate. The tube diameter and heater
wiring width are important design parameters, and the optimized sensor can be used to measure and control the
infinitesimal liquid flow rate.
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Table 1 Specifications of sensor tubes for type of gage

A
H

Inner Outer .

Tube Gage Diameter Diameter Thickness
1G 22 0.46mm 0.72mm 0.26mm
1G 23 0.41mm 0.64mm 0.23mm
1G 24 0.38mm 0.56mm 0.18mm
1G 25 0.33mm 0.5Imm 0.18mm
1G 26 0.26mm 0.46mm 0.20mm
1G 27 0.22mm 0.41mm 0.19mm
1G 28 0.18mm 0.36mm 0.18mm
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(b) For the case m=0.05g/min
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Fig.3 Axial variations of the sensor wall and flow mean temperatures with the heat flux at inner surface
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