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ARTICLE INFORMATION ABSTRACT

Original Research Paper In two-dimensional flow measurement using hot wire anemometer, directional sensitivity (angular
Received 10 January 2018 response) of sensor plays an important role in the measurement accuracy. The angular response of the
Accepted 15 February 2018 sensor describes the relationship between flow velocity vector and heat transfer from the sensor, which

Available Online 17 March 2018 is determined by a sensitivity function. In this paper, two sensitivity functions, namely cosine law and

Hinze equation, have been studied using wind tunnel experiments to evaluate the effect of various

Ezmzr;j:‘,'\, parameters such as flow conditions (velocity and direction), probe aspect ratio (I/d) and probe
Directional sensitivity operational condition (sensor temperature) on the range of applicability of cosine law and magnitude of
Hot wire anemometer the sensitivity coefficient, k. Results show that the angular range of applicability of cosine law depends
Probe aspect ratio on flow and probe conditions. At 1% measurement error, the range of applicability of cosine law for

Sensitivi fficient o . .
ensitivity coefficien flow measurements of velocities exceeding 10 m/s was found to be in the range of +30°. Moreover, at

geometrical ratios higher than 600, two-dimensional flow measurements using the cosine law presents
results with acceptable accuracy. In addition, the sensitivity coefficient is completely dependent on flow
condition and probe aspect ratio, and its value decreases with increase in flow angle and velocity and
reduction in probe aspect ratio. The results of this research can be used in the selection and proper
design of probes for two-dimensional flow measurements using hot wire anemometers.
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4- Sensitivity coefficient
5- Probe aspect ratio

6- Overheat ratio

7- V, calibration method
8- Angular response
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Fig. 1 Yaw angle « for a single normal (SN) probe; U flow Velocity;
U,, U, the vertical and tangential flow components of the sensor,
respectively
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Table 1 Specifications of probes used in the study
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