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Experimental Study on Output Characteristics of a Variable
Temperature Anemometer Adopting a Photoconductive Cell and
Stabilizing Circuit

Shin-Pyo Lee
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Abstract

Variable temperature anemometer(VTA) has greater sensitivity than a conventional constant
temperature anemometer(CTA). In order to design a reliable VTA system, however, an elaborate
photoconductive cell stabilizing circuit which plays a key role in setting wire-overheat ratio should be
firstly developed. In this study, a stabilizing circuit which adopts proportional-integral analog controlier
was proposed and thoroughly tested for its accuracy and reproducibility. In contrast to the available
circuit suggested by Takagi" the present circuit has characteristic that the resistance of a
photoconductive cell increases with the increase of input voltage, which makes the current circuit very
suitable for the design of VTA. Finally, VTA adopting stabilizing circuit was made and the enhanced
sensitivity of the VTA was validated experimentally by comparing the calibration curves of VTA and

CTA.
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Fig. 1 Basic photoconductive cell driving circuit
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Table 1 Calculation conditions for Eq. (2)

value remarks
Ra, Re 5002 247k 2 fixed resistor
Re 3.7k 2 overheat ratio
R¢ 5082 resistance at 20°C
Ro 464 9 resistance at 0°C
1 2mm wire length
d 5 um wire diameter
a 0.0039/°C for tungsten
A, B 2000, 1400 King's Law
u 0~30m/s velocity
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