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Measurement of Gas Concentration and Flow Rate Using Hot Wire
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(Young Han Kim and Jong Jueng Choi)

Abstract : A measurement device for gas concentration and flow rate using hot wire is developed for the utilization in industrial
applications. The device has two cells of measuring and reference, and a bridge circuit is installed to detect electric current through the
hot wire in the cells. An amplification of the signal and conversion to digital output are conducted for the on-line measurement with a
personal computer. The flow rate of air and carbon dioxide gas is separately measured for the performance examination of the device.
Also, the concentration of air-carbon dioxide and carbon dioxide-argon mixtures is determined for the same evaluation. The outcome of
the performance test indicates that the accuracy and stability of the device is satisfactory for the purpose of industrial applications.
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Fig. 1. Schematic diagram of experimental setup.
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Fig. 2. Detail of hot wire cell.
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Flg 3. Schematic of measurement circuit.
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Fig. 4. Schematic of amplification circuit.
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Fig. 5. Diagram of analog-to-digital converter.
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Fig. 6. Variation of output voltage with varying air velocity.
Flow rate varies stepwise bv 25 mL/min. from 500
mL/min. to 600 and down to 400, and returns to 500
mL/minute. The dashed line indicates average values.
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Fig. 7. Relation between increasing and decreasing air flow
rate and output voltage. The solid line is of
increasing flow rate, while the dashed line denotes
decreasing flow.
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Fig. 8. Variation of output voltage with varying carbon
dioxide velocity. Flow rate varies stepwise by 25
mL/min. from 500 mL/min. to 600 and down to 400,
and returns to 500 mL/minute. The dashed line
indicates average values.
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Fig. 9. Relation between increasing and decreasing carbon
dioxide flow rate and output voltage. The solid line is
of increasing flow rate, while the dashed line denotes
decreasing flow.
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Fig. 10. Variation of output voltage with varying carbon
dioxide concentration Concentration varies stepwise
by 10 vol.% from 10% to 40 vol.%, and returns to
10. The dashed line indicates average values.
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Fig. 11. Relation between increasing and decreasing carbon
dioxide concentration and output voltage. The solid
line is of increasing concentration, while the dashed
line denotes decreasing concentration.
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Fig. 12. Variation of output voltage with varying argon
concentration Concentration varies stepwise by 10
vol.% from 10% to 40 vol%, and returns to 10.
The dashed line indicates average values.
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Fig. 13. Relation between increasing and decreasing argon
concentration and output voltage. The soild line is of
increasing concentration, while the dashed line
denotes decreasing concentration.
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