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Abstract 
 

This paper presents the construction and calibration steps of a hot-wire airflow sensor (anemometer) using an 

incandescent filament as the sensor. Due to the properties of the filament, its high melting point and the materials from 
which it is made, the light bulb filament allows the filament to heat up when electric current is passed through it 

without the filament oxidising rapidly. The paper also describes the aerodynamic calibration of the filament sensor 

using a calibrated anemometer (testo 405i) as a reference point. The experimental results following the calibration 

process confirm that the electrical resistance of a conductor can be successfully used to measure airflow. 
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Air flow velocity is an important parameter 

that needs to be regularly measured and monitored 
both in scientific research and in many fields of 
industry (Russo G. P., 2011). The problem with all 
anemometers is the certainty with which the 
measurement is performed (Lečić M. R., 2009). 
A hot-wire anemometer is an instrument for 
measuring the air flow velocity with a sensor that 

is composed of a thin tungsten or platinum 
conductor of small dimensions, with a diameter of 
5 μm and a length of a few millimeters. (Lundstr 
H., 2021). However, when an anemometer is used 
under conditions of high air flow velocity, due to 
high fragility, the sensor deteriorates 
(Korprasertsak N. et al, 2020). 

There are several constructive types of hot-
wire anemometers, Lia Z. et al. made a hot-wire 
anemometer using optical fiber. Experimental 
results showed that the measurement error is ±0.15 
m/s in the range of 0 - 6 m/s. The hot-wire 
anemometer is widely used to measure air flow 
velocity. The working principle of the hot-wire 
anemometer is based on the convective heat 

transfer between the outdoor environment varying 
with the air flow velocity and the hot wire. 
(Khamshah N., 2011, Ardekani M.A., 2008). 

Another principle of operation of hot wire 
anemometer is by keeping the sensor temperature 
constant. The electrical resistance of the sensor 
determines the value of the air flow velocity by 

means of an experimentally established 
relationship between the air flow velocity and the 
supply current. The disadvantage of such a 
constant-temperature hot-wire anemometer is that 
it can produce electromagnetic signals that  
influence the accuracy of measurements (Ligęza 
P., 2021). 

The sensor of the anemometer is connected 
to a voltage source and is heated by the Joule 

effect. The sensor operates at constant temperature, 
so that the temperature of the sensor filament is 
maintained at a constant value regardless of the air 
flow velocity and the temperature of the outside 
environment. The electrical power supplied to the 
sensor to maintain its temperature can be 
correlated with the air flow velocity. This is 

accomplished by calibration to known air 
velocities. It has been shown that a 2.5 μm hot-
wire sensor performs well in the velocity range 0.3 
- 30 m/s and but at temperatures up to 30 0C 
(Lundstrӧm H., 2021).  An anemometric sensor 
calibration method is based on moving the hot-
wire sensor through air (Al-Garni A. M., 2007). 

The measurement technique using the hot-
wire anemometer is an indirect method to measure 
the air flow, on the output of the sensor is a voltage 
signal. Therefore, the calibration process is the 
most important step in the construction of an 
anemometer for efficient and accurate air flow 
velocity measurement (Özahi E. et al, 2022). 

In this paper, the construction and steps of 

the calibration process of an anemometer sensor 
using a wind tunnel are presented. The 
experimental determinations of the air flow 
velocity being related to the results obtained with a 
hot-wire anemometer with calibration certificate. 
The measuring range of the anemometric sensor is 
0 - 3 m/s. 

 

MATERIAL AND METHOD 
 
A Tungsten filament from a light bulb 

(HELLA R5W) with a supply voltage of 12V, power 
of 5W and a resistance of 2.4 Ω was used as an 
anemometric sensor (SA) for air flow velocity 
measurement. The filament length is 


