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Measurement of compressed air  consumption can help 
reducing energy costs!   
 
Compressed Air  is an essential energy resource within industr ies. In Germany, about 60,000 
plants use compressed air . Although compressed air  is one of the most expensive energy 
resources to be used, industr ies use up to 40% more than required! 
 
Many compressed air  systems are outdated and can't feed the daily demand or  are in need of 
a maintenance program. Leak curr ing programs alone could save up to 200 million € in 
electr icity costs and contr ibute with a CO=©=©=©=© reduction of 1.7 million tons per  year . 
(Source: Fraunhofer  Institut, Kar lsruhe) 

 
 
The efficiency of a compressed air system 
starts at the compressor and stops at the end 
user. Losses due to leakages within the 
pipework can cause extreme and 
completely unnecessary costs and reduce 
the efficiency drastically. Up to now, these 
costs were hidden in the companies overall 
electricity bill and were not transparent 
enough.  
 
Other energy resources like electricity, 
water and oil or gas are usually monitored 
and therfore the costs are transparent.  
Water consumption, for example, is 
measured with consumption meters and a 
water leak is usually found quickly due to 
the visibility of the leak. 

 
Compressed air leaks on the other hand are often not noticed and can "silently" cause a lot of 
unnecessary costs, even during production downtime or over the weekend.  
 
It is not unusual to have the compressors running continuously in order to establish a constant 
pressure within the system. In this case, leakages are usually the busiest consumers of compressed 
air, working all around, 365 days a year. Over the years, compressed air systems often get extended. 
Due to the different materials being used, the pipe diameters that are not optimal at times, and the 
differences in noncorrosive materials as well as connectors and couplers, the leakage amount can 
get up to between 25% and 35%. 
 
Not included are the hidden costs of producing clean and dry air. Refrigeration and adsorption 
dryers are producing dry air with high running costs involved. Air, that is then later lost through 
leaks within the system. 
 
At constantly rising energy costs these potential energy savings have to be implemented in order to 
stay competitive within the market. 
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This table illustrates the energy costs per  year  at different leakage sizes: 
 

Hole diameter  Air  loss at: Energy loss at: Costs involved at: 

mm 6 bar (l/s) 12 bar (l/s) 6 bar (kWh) 12 bar (kWh) 6 bar (€) 12 bar (€) 

1 1.2 1.8 0.3 1.0 144 480 

3 11.1 20.8 3.1 12.7 1,488 6,096 

5 30.9 58.5 8.3 33.7 3,984 16,176 

10 123.8 235.2 33.0 132.0 15,840 63,360 
 
(Source: Druckluft-Effizient, kWh x 0.06 € x 8000 working hours per year) 
 
 
 

Compressed air  analysis with DS 300 mobile 
 
Many compressed air using companies don't know the consumption of their compressed air system. 
Therefore they also can't determine the leakage costs involved. Usually, the electricity consumption 
of the compressors is lost in the companies overall electricity bill. 
 
Even audible leaks are often not looked after because the awareness is not present. 
Acoustically, leakages are only audible at 1 mm² and at 7 bar of pressure, but 10 leaks of up to 
1mm² can cause costs of up to 1,500 € per year. 
 
This is exactly where the measuring technology of CS Instruments GmbH become effective. 
 
In connection with wor ldwide leading companies in the compressed air field CS Instruments 
GmbH started developing their instrumentation. The results are innovative and consumer friendly 
measuring instruments, capable of a lot more than the common consumption meters. 
 
The goals were clearly set: Using the DS 300 mobile should enable the user to get a full survey of 
what is happening within their compressed air system. 
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Picture: Compressed air  analyzer  
DS 300 mobile 
 
DS 300 mobile enables the analysis of 
compressed air stations. Up to 4 clamp-on 
ammeters meausre the current consumption of 
the single compressors.  
 
The CS analysis software enables the 
evaluation of the data at the PC. 
 
The user gets a dai and a week view of the 
measured values at the touch of a button. 
 
Special features: 
 
·  Graphic evaluation with day and week view 
 
·  All data at a glance: 
- current costs 
- compressed air costs 
- leakage costs 
- compressor data with load/idle times 
- dew point and compressed air consumption 

 
 
 
How is this done in practice? 
 
Step 1: Taking measurements 
 
An overview of the whole compressed air system is advisable. Measurements of the most important 
parameters should be logged, these include: Current consumption of the compressors, pressure 
profile of the system and the air feed of the compressor.  
When taking these readings over a period of 1 week the following questions can be answered: 
 
 
 
 
 
 
 
 
 
 
 

·  What is the overall air consumption of the plant/ company? 
·  What is the current consumption of the compressors? 
·  Are the compressors working to full capacity? 
·  What is the compressors capacity? 
·  When are peak and low consumption periods occuring? 
·  What does the pressure profile look like? 
·  Whats the actual cost of the compressed air? 
·  How big are the possible cost savings due to leakage curring? 



 

 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
                    - Easy connection of the sensors due to quick couplers or ball valves - 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                          - Typical data storage at a compressed air station - 
 
 
Up to 4 clamp-on ammeters measure the current consumption of every single compressor. 
Optionally also 4 pressure sensors, temperature sensors or any other analogue sensors can be 
connected. 
 
In addition, the DS 300 mobile measures the discharged compressd air in m³/h, m³ and the dew 
point temperature in °Ctd. 
 
The integrated data logger stores up to 1 million measured values. 
 

Hall 1 - Compressed Air  Station 1 

Compressor  1   Dryer  1 

  Dryer  2 

  Dryer  3 

Compressor  2  

Compressor  3 
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Step 2: Analysis 
 
After having captured all relevant data on-site, the DS 300 mobile box can be taken to the office for 
analysis purposes. The data will be transferred to the PC via a USB cable and they will be evaluated 
by means of the CS analysis software (CAA).  
 
The CS analysis software enables the graphical and statistical evaluation of the stored data at the 
PC. From the stored current values it is possible to calculate the costs in € for the energy 
consumption (kWh) as well as the load and idle times of every single compressor including switch-
on/switch-off cycles. 
 
The costs per m³ and the total costs per year in € are calculated from the actually consumed quantity 
of compressed air. A special leakage calculation determines the cost share of the leakages in 
comparison to the total costs in €. 
 
Speficic data have to be entered before carrying out the analysis: 
 
·  Selection of the compressor type (load/idle resp. variable speed drive controlled) 
·  as well as entry of the performance data according to data sheet 
·  Period of measurement 
·  Costs in € for 1 kWh 
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Step 3: Repor t compiling 
 
In order to document the measurements it is possible to draw up some comprehensive reports. 
 
Graphic evaluation with day view and week view 
 
Everything at a glance: The user gets a day and a week view of all stored measured data with his 
company logo (can be easily integrated) at the touch of a button. By means of the zoom and the 
crosslines function peak values can be determined. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Compressed air  costs in € 
 
The formerly time-consuming survey can now be obtained at the touch of a button: 
 
·  current costs 
·  compressed air costs 
·  leakage costs in € 
·  compressor data with 
 load/idle times 
 
 
 
 
 
 



 

 7 

 
 
 
 
Step 4: Actions 
 
Based on the analysis of the captured data, actions should be taken in order to optimize the 
compressed air system. The necessary actions can vary from system to system but in general there 
are the followng possibilities: 
 
 

�  Check if there are any leaks in the compressed air system and localize them. Usually they 
occur at welding and connection points. (50 leaks with diameters less than 1 mm:è can easily 
cause engergy costs of 11,000 Euro per year). 

 
�  Analysing the peak and idling cycles as well as the pressure profile helps to omptimize the 

compressor management. Modern compressor management programs can help minimizing 
the idling cycles of the compressor (when idling, a compressor usually uses 30 % of its 
maximum energy consumption but doesn't produce any compressed air). 

. 
�  Try – if possible – to reduce the pressure (saving approx. 100 KPa can reduce the energy 

consumption of up to 8 %). 
 

�  Reducing the air inlet temperature can save energy (a temperature reduction of 10 °C can 
save 3 % of energy). 

 
�  Optimization of the pipework in order to prevent unnecessary pressure drops within the 

system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  - Leakage detection with the LD 300 - 
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Practical hints and tips 
 
Why measure consumption with CS Instruments GmbH? 
 
 
�  The installation of the VA 400 consumption probe is carried 
out by means of a 1/2“  ball valve and can be done under load of  
the system. The safety ring prevents the instrument from being  
pushed out by the operating pressure. 
 
For the installation at different pipe diameters, the VA 400 can 
be ordered at special lengths: 
120, 160, 220, 300, 400 mm. 

 
Therefore it is possible to use the VA 400 consumption probe from 
inner pipe diameters of 1/2“  up to 12”  and bigger. 

 
The exact positioning of the sensor is carried out with the aid of the  
engraved depth scale at the sensors shaft. The maximum insertion  
depth is therefore determined by the sensor length. 
Please see picture to determine the sensor length required.  

 
 
 

�  If no 1/2“  ball valve is present to carry out the installation of 
the VA 400 probe, CS Instruments GmbH has two possible 
alternatives to offer: 
 
 A 1/2"-thread needs to be welded onto the pipework and  
  the ball balve is then threaded on. 
 B A spot drilling collar can be ordered from  
  CS Instruments GmbH and installed. 
 
Making use of the specialized drilling jig, it is then possible 
to drill a whole into the pipework under load. The filings 
are caught in a special filter system at the drilling jig. 
Afterwards the VA 400 probe should be installed as  
described under � . 
 
 
� � The VA 400 measuring range allows for measurements in 
almost all possible applications. Even high flow rates in small 
pipe diamteres can be catered for.  
�
All of the above make the CS Instruments GmbH consumption  
measurement extremely versatile, cost effective and user friendly! 
 

Welded threat 

Drilling under pressure 

Spot drilling collar 

Engraved 
depth scale 

Safety ring 

Inser tion depth = x+y 

dA= outer pipe 
diameter 

x =  dA 
        2 

y 

x d
A 

1/2" thread 

1/2" ball vave, 
closed! 
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E-Mail: info@cs-instruments.com 
Internet: www.cs-instruments.com 


