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Intelligent Solution for  the Accurate Consumption 
Measurement of Compressed Air  and Gases 
 
 
 

The new consumption counter  VA 420 
makes use of the proven calorimetric 
measuring principle. The core piece of  
this instrument is its newly developed 
flow sensor. Equiped with a new thermal-
efficient-sensor-structure it offers a 
higher chip temperature at the same 
impressed electrical current. Compared to 
other sensors it also offers a much smaller 
total mass. 
 
Hence, it is possible to detect minute air 
speeds from 0.01 m/s upwards. Another 
great advantage is the much quicker 
response time, rated at < 0.5s compared 
to the typical 2s. This makes  the sensor 
the ideal instrument for leakage detection 
especially for very small leakage rates. 
 
 

The sensor incorporates two platinum resistors on one glass passivated chip. The smaller, low 
ohmic resistor is used as a heater, the bigger high ohmic resistor is used to measure the 
reference temperature. The actual heating of the chip is depending on the impressed voltage 
and the flow rate of the air or gas. The higher the flow rate or mass flow rate is, the bigger is 
the cooling effect on the chip. This measuring effect is electronically analysed with the aid of 
a diplexer. 
 
The terms flow (unit is [m/s]) and mass flow (unit is [kg/h]) are often confused. 
The term "the greater the flow the greater the cooling effect" is only partially right as the mass 
of the gas and not its flow speed determines the cooling effect. The mass of the flowing gas is 
depending on its density and therefore automatically on the process pressure.  
The calorimetric measuring principle therefore has great advantages as it measures the mass 
flow and the temperature, hence a pressure or temperature compensation is not necessary. 
 
The advantages are obvious for the operator as the same VA 420 can be used in different 
pressure and temperature conditions without having to compensate for any fluctuations. 
To be able to compare the measurements, all results are calculated back to reference 
conditions (for example 1000mbar, 20 °C) which the operator can set himself. 
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In the compressed air industry, the reference standard  DIN 1945, ISO 1217 (1000 hPa/mbar, 
20 °C is used almost exclusively, meaning all data is calculated back to these norm 
conditions. 
 
However, in the process engineering industry, for example when balancing gases like 
nitrogen, a different standard is used, here the norm conditions are 1013 hPa/mBar and 0 °C. 
 
 
VA 420 – The Advantages 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Analogue outputs: 
4..20 mA signal for actual volume flow 
Pulse output for total consumption (counter) 

Measuring device removable: 
Dismounting of the whole measuring  
section is not necessary, no bypass required. 
 

Screw-in thread: 
Easy installation 
into the existing  
pipeline due to integrated measuring section 
(suitable for 1�2", 3�4", 1", 11�2" or 2" lines) 
 

Display  rotatable by 180:æ:w

Display showing 2 values: 
actual volume flow in m³/h, l/min, .. 
total consumption  (counter) in m³, l 

High measuring accuracy due 
to defined measuring section 
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Application-technological features of the consumption counters VA 420: 
 
·  Easy and affordable installation 
·  Units freely selectable via keypad m³/h, m³/min, l/min, l/s, kg/h, kg/min, kg/s, cfm 
·  Compressed air counter up to 1,999,999,999 m³. Resettable to "zero" via keypad 
·  Analogue output 4...20 mA, pulse output (galvanically isolated) 
·  High measuring accuracy also in the lower measuring range (ideal for leakage  
 measurement) 
·  Negligibly small loss of pressure 
·  Calorimetric measuring principle, no additional pressure and temperature measurement  
 necessary, no mechanically moved parts 
·  Gas types adjustable via software (nitrogen, oxygen, CO2, nitrous oxide, argon) 
 

 
Application fields of VA 420: 
 
·  Compressed air balancing, compressed air consumption measurement 
·  Leakage air / leak rate determination 
·  Mobile compressed air measurement in front of single machines/plants 
·  Flow measurement of process gases like e. g. nitrogen, CO2, oxygen, argon, nitrous oxide 
·  Flow measurement at nitrogen generators 
 
 
 

Due to its compact design it is possible to 
monitor all compressed air systems from 
the compressor to the smallest compressed 
air tool (½ to 2 inch) with the new 
affordable consumption counter VA 420. 
VA 400 consumption sensors are available 
for larger pipe diameters from DN 50 to 
DN 300. Apart from compressed air also 
other gases like e. g. nitrogen, oxygen and 
CO2 can be measured. 
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Removal of the measur ing device without complete dismounting of the 
measur ing section 
 
 

In most cases the compressed air in not free from 
oil, condensate, dirt and particles. In the course of 
time this leads to a soiling of the compressed air 
counters which may cause errors in measurement or 
even a total breakdown.  
 
The compressed air counters which have been on 
the market up to now generally cannot be cleaned 
and will be exchanged if they are soiled. In case of  
 compressed air counters with integrated measuring   
 section the "measuring device" cannot be removed.  
 For this reason an expensive bypass line is  
 necessary. 
 
New. The design of VA 420 enables the removal 
and cleaning of the "measuring device" with e. g. 
soap water without any dismounting of the 
measuring section. A closing cap grants a 
continuous use of the line for the duration of the 
cleaning. A bypass line is not necessary. The 
alignment pin grants an accurate installation of the 
measuring device. 
 
For stationary use there are the following outputs 
available for the data transfer to a building 
management system or PLC: 4…20 mA for actual 
consumption. Pulse output (galvanically separated) 
for the total consumption. 
 
By means of quick couplings the compressed air 
counter can be integrated quickly into the feed hose 
of a machine. During the shutdown of the machine 
it is possible to determine the leak rate, the actual 
consumption can be obtained when the machine is 
running. The power supply is effected via the power 
socket by means of the mains unit. For data  
 recording over a longer period of time we  
 recommend to use the compressed air analyzer  
 DS 300 mobile. 
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