
Principle of the PVTt primary method : 

 

The volumetric method, also known as PVTt (Pressure, Volume, Temperature and Time) consists of 

determining the coefficient of the discharge CD of the nozzle by using a known volume capacity 

placed in series with the nozzle to be calibrated. The mass of gas is determined from the different 

volumes of the installation, which are known, and from the mass volumes determined in particular 

by measurements of pressure and temperature. The whole installation is placed in a water bath 

monitored by a thermostat in order to keep the gas at a constant temperature during measurement. 

The principle of the operation is described as follows: 

 

 

Stage 1: 

Valves V1 and V2 are open. The gas flows through the nozzle and is then vented out of the rig 

(at atmospheric pressure). The pressure regulator R sets the pressure upstream of the nozzle 

so as to reach the required level. After stabilization, the pressure and temperature 

parameters are taken. 

 

Stage 2: 

The V2 valve is closed so that gas accumulates in the pressure vessel and therefore the 

pressure increases. The pressure and temperature parameters upstream of the nozzle must 

be maintained at a constant level. 



 

Stage 3: 

The V1 valve is closed. The gas is therefore trapped between valves V1 and V2. After 

stabilization, the pressure and temperature parameters are taken for the last time.  

 

The discharge coefficient CD of the nozzle is obtained by making the equation for the flow passing 

across the nozzle equal to the calibration flow coming from the primary rig. 
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The final and initial masses are calculated from the mass volume and from the volumes which have 

been measured precisely.  The mass volumes are themselves even calculated from the 

measurements of pressure and temperature taking into account the coefficient of compressibility. 


