
                                          

                                       

UNIT 1 SENSORS AND TRANSDUCERS                                             

Hot Wire Anemometer 

Definition: The Hot Wire Anemometer is a device used 

for measuring the velocity and direction of the fluid. This 

can be done by measuring the heat loss of the wire which 

is placed in the fluid stream. The wire is heated by 

electrical current. 

The hot wire when placed in the stream of the fluid, in 

that case, the heat is transferred from wire to fluid, and 

hence the temperature of wire reduces. The resistance of 

wire measures the flow rate of the fluid. 

The hot wire anemometer is used as a research tool in 

fluid mechanics. It works on the principle of transfer of 

heat from high temperature to low temperature. 

Construction of Hot Wire Anemometer 

The hot wire anemometer consists two main parts. 

1. Conducting wire 

2. Wheat stone bridge. 

The conducting wire is housed inside the ceramic body. 

The wires are taking out from the ceramic body and 

connecting to the Wheatstone bridge. The wheat stone 

bridge measures the variation of resistance. 

Constant Current Method 

In the constant current method, the anemometer is placed 

in the stream of the fluid whose flow rate needs to be 



                                          

measured. The current of constant magnitude is passed 

through the wire. The Wheatstone bridge is also kept on 

the constant voltage. 

 

 

 

When the wire is kept in the stream of liquid, in that case, 

the heat is transferred from the wire to the fluid. The heat 

is directly proportional to the resistance of the wire. If 

heat reduces, that means the resistance of wire also 

reduces. The Wheatstone bridge measures the variation 

in resistance which is equal to the flow rate of the liquid. 

 

Constant Temperature Method 



                                          

In this arrangement, the wire is heated by the electric 

current. The hot wire when placed in the fluid stream, the 

heat transfer from wire to the fluid. Thus, the 

temperature of the wire changes which also changes their 

resistance. It works on the principle that the temperature 

of the wire remains constant. The total current requires to 

bring the wire in the initial condition is equal to the flow 

rate of the gas 

 
 

 

Piezo resistive sensor 

 

Piezo resistive sensors are active sensors that change 

resistivity as a response to strain, and require a power 

supply and an electrical current to function. 

 

 



                                          

 

PRINCIPLE 

 

The change in electrical resistance under mechanical 

strain is called the piezo resistive effect. Transducers and 

sensors working on the principle of the piezo resistive 

effect are used in automobiles and commercial devices to 

convert electrical energy to mechanical energy and vice 

versa. 
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