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A Study of Heat Transfer Phenomena in a Sensor Tube
of a Mass Flow Controller
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Abstract : In thiz paper, the heat transfer phenomena in the sensor tube of a mass flow controller(MFC) were
studied by experiments. In the sensor tube of MFC, the difference of temperature between inlet and outlet was
necessary for calculating the mass flow rate. Therefore, the relations of flow rate, generated heat by heating
wire, sensor location and tube thickness were investigated to find the optimized condition. Based on this study,

static and dynamic characteristics of sensor can be used for mass flow controller.
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Fig. 2 Dimension of sensor tube in the MFC
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Fig. 4 Temperature gradient(thickness 0.125mm)

Fig. 5 Temperature gradient(thickness 0.15mm)
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Fig. 6 Temperature distributions

3 Temperature gradient(thickness 0.15mm)
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Fig. 7 Temperature distributions versus flow rate
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Fig. 8 Temperature difference(S1-S3)
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Fig. 11 Temperature distributions versus diameter
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Fig. 12 Measurement system of flow rate
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Fig. 13 Response of step input
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