
FLAPPER NOZZLE ( PNEMATIC SENSING ELEMENT ) 

 

 A pneumatic control system operates with air. The signal is transmitted in form of variable air pressure 

(often in the range 3-15 psi, i.e. 0.2 to 1.0 bar) that initiates the control action.  

 One of the basic building blocks of a pneumatic control system is the flapper nozzle amplifier. It converts 

very small displacement signal (in order of microns) to variation of air pressure. The basic construction of a 

flapper nozzle amplifier is shown in Fig.1.  

 Constant air pressure (20psi) is supplied to one end of the pipeline. There is an orifice at this end. At the 

other end of the pipe there is a nozzle and a flapper. The gap between the nozzle and the flapper is set by 

the input signal. As the flapper moves closer to the nozzle, there will be less airflow through the nozzle and 

the air pressure inside the pipe will increase. On the other hand, if the flapper moves further away from the 

nozzle, the air pressure decreases. At the extreme, if the nozzle is open (flapper is far off), the output 

pressure will be equal to the atmospheric pressure. 

 If the nozzle is blocked, the output pressure will be equal to the supply pressure. A pressure measuring 

device in the pipeline can effectively show the pressure variation.  

 The characteristics is inverse and the pressure decreases with the increase in distance. Typical 

characteristics of a flapper nozzle is shown in Fig.2. The orifice and nozzle diameter are very small. 

  Typical value of the orifice diameter is 0.01 inch (0.25 mm) and the nozzle diameter 0.025 inch (0.6 mm). 

Typical change in pressure is 1.0 psi (66 mbar) for a change in displacement of 0.0001 inch (2.5 micron). 

 There is an approximate linear range in 3-15 psi, of the characteristics of the amplifier, that is the normal 

operating range. 


