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New way of Leak Testing at ATG. 

In the half of the year 2012 became our company ATG exclusive agency also for U.S. Company ATC Inc. for 

Europe and Russia. With this step we are extending our scope of activity in the field of leak testing for a 

unique method of leak testing by direct measuring the micro flow of air leaking out of object. 

Two types of sensors depending on application might be used for Leak testing in the ATC systems. 

IGLS (Intelligent Gas Leak Sensor), or IMFS (Intelligent Molecular Flow Sensor) both internationally 

patented by ATC Inc. 

Compared to conventional methods like pressure decay or He spectrometry we are offering many 

Advantages and Savings, which we will present in following text, where you find also basic principles of 

micro flow technology.           

Who is ATC? 

Advanced Test Concepts, Inc. (ATC, Inc.) established in 1987 (left picture), has grown into a leading 

company in the fields of leak and flow instrumentation, testing and services. Our modern fully equipped 

plant services diverse industries such as automotive, HVAC, fuel & oil, electronics and telecommunication, 

medical devices, pharmaceutical, packaging, and more. 

 

 

 

 

 

Our products and systems incorporate many years of experience, professional integrity and the 

accountability of all ATC's team members. We offer leak (micro-flow) and flow measurement solutions. 

ATC's state of the art facility and laboratory are located in Indianapolis, Indiana, USA. Our operation is 

ISO/IEC 17025:2005 certified, and A2LA accredited (certificate numbers 2197-01 and 2197-02), offering 

Calibration Services and Nondestructive Testing (NDT) 

Sensor types: 

Working principle of the sensor is shown on picture below.  

IGLS (Intelligent Gas Leak Sensor) A Micro-Flow Sensor for leak testing in 

the viscous and slip flow regimes 

- Sensors with full scale as low as 0,025 cc/min  (~410-4 cc/sec). 

- Operating from 13 KPa absolute pressure (vacuum) till 3500 KPa 

(pressure)  

- Stable behavior in viscous and slip flow regimes 

- Excellent linearity and repeatability from 5 – 100% of range 

IMFS (Intelligent Molecular Flow Sensor) sensor for leak testing in 

transitional and molecular flow regimes. 

- Mass Flow sensor operating at vacuum level under 0.133 KPa abs 

- Sensors with full scale as low as 0-1 micro-gram/min, can measure as 

low as 7X10-7 std. cc/sec  

Both families of sensors include intelligent processors, which perform the 

measurements, with multiple measurement units’ conversions, and 

control the leak test process. 
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How does it work? 

Leak Testing is about looking for one or more „pin-holes“, in our case using dynamic micro flow 

measurement. Basic principle is shown on picture below.      

Unit under testing is pressurized/or evacuated 

with compressed air on specified pressure.  In 

case of leakage is the after stabilization by 

IGLS or IMFS measured flow equal to the flow 

through all leakages in unit (integral leakage). 

Common used measurement units are cc/min, 

or l/min of air at specified pressure (or 

vacuum). Often used are 

also so called  scc/min  

standard cubic 

centimeters / minute at 

std. Barometric 

conditions. Temperature T=20°C and  

Pressure P = 1 bar. 

 

 

 

Why to work with ATC? 

 

Based on Mass Conservation Law: at steady state condition, the mass flow into (or from) a control volume 
equal to the mass flow leaking from (or into) it. 
 
Basically-measure the “make up flow” to hold constant pressure (or vacuum) and this is the leak flow rate. 
 
Advantage: DIRECT measurement (not derived like He mass spec.) 

 

Advantage: measurement is not volume sensitive. 
 
How long to develop a steady state flow- dependent on the ratio of leak rate and test volume. 
 
Direct measurement enables dynamic (signature) test -before reaching fully developed flow-SHORT CYCLE 
TIME. 
 

Easy setup, data acquisition and evaluation with Leak-Tec Software. 
 

Picture on the left side is showing typical signature 

of measured flow in time.  

Upper curve (red/green) which goes beyond limit is 

showing the micro flow of Master part (not-leaking 

part) in serial connection with reference leakage 

(orifice or equivalent channel) and is typical for 

leaking parts.   

 

Lower curve (blue/purple) is showing micro flow of 

non-leaking part and system. 
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Equivalent channel 

Unfortunately, almost no one is able to imagine dimensions of leakage when it is described as 3cc/min@2bar 
or how big is a hole in evaporator which is leaking 5g of R134 medium in one year. For better imagination 
has the company ATC started with production of reference leakages, so called Equivalent Channel. 

Traditional definition of leak testing parameters as flow parameters- is a great source of confusion as it: 

– Requires understanding of flow regimes and gas flow dynamic. 

– Tolerances and values CANNOT be calculated accurately, for most of the applications. 

– Measurement units and gas type confusion. 

– Leak flow readings are strongly dependent on a specific set up, therefore, correlation is a major 
issue. 

Definition of leak testing requirement- as maximum allowed micro-channel geometry (or Equivalent 
Channel-EC)-a more consistent and clear definition. 
 

Advantages of Equivalent Channel as Leak Tightness Definition 

– Controlled EC can be re-produced using recent micro-fabrication (MEMS and other) technologies. 

– All technical personnel understand geometry!! Fewer are experts in micro-flow. 

– Liquid and vapors will plug or cannot pass through an Equivalent Channel of certain geometry while 
air and trace gases can.  Liquid will plug micro-channels due to surface tension effects, electrostatic 

“adhesion” of the liquid or vapor to micro-channel walls. Various additives and contaminations and 
more. Experiments can establish that size of Equivalent Channel size for a given application. One 
established, that become the maximum allowed “pin-hole” for a given type of product! 

– Easy to correlate various production leak testing systems and technologies (e.g.-helium hard 

vacuum, air-micro-flow, He accumulation, P-Decay and others).  
 

On the pictures below you can see ability of R134 coolant and lubricant to plug holes smaller than 5 µm in 

very short time. Similar characteristic have for example also fuel for cars. For more watch www.atcinc.net  

 

 

  

 

 

 

 

 

Types of EK: 

Micro-channel - a smooth and round channel where L>>d (L/d>~100). 
Diameter is specified in micron-meters (microns) 

Sharp Edge - EC- (L/d<100) 
Typically laser drilling or hot wire process, less consistent, but need to be used at some test conditions. 

 

Note: There is a significant difference between sharp edge orifice and long-channel of same diameter. Micro 

channel will flow less air/helium and liquid and be more likely to get plugged with liquid 

 

Each ATC System can be delivered with equivalent channel for regular verification of the testing process. 

  

http://www.atcinc.net/


Advanced Technology Group s. r. o. ATG s. r. o
Beranových 65
199 02  Praha 9 - Letňany
CZECH REPUBLIC

Tel.:     +420 234 312 201 - 4
Fax.:    +420 234 312 205
e-mail: atg@atg.cz
http:     www.atg.cz

 

 

Benefits of testing with ATC System 

 Before we start to count benefits, please check below schemes for better understanding how ATC Systems 

work. 

   Pressure      Vacuum 

   

Described steps of testing are well known also from other testing methods as Pressure Decay – PD or 

Pressure Decay Differential – PDD and therefore we will at first compare micro flow with pressure method. 

Check scheme and text below:   

 

 

   

 

    

 

 

Micro-flow technology with IGLS/IMFS 

 

DIRECT measurement of leak. Measuring also 
low flows 
 
25-35% shorter cycle time than PD. In 
production validated value 

20-25% shorter cycle time than PDD. In 
production validates value 

Measurement is NOT sensitive to temperature. 

Not volume sensitive method 

NO daily calibration. ATC recommend once a 
year 

High precision and sensitivity of measurement 

Pressure Decay (PD a PDD) 
 

Indirect measurement of leak 

Suitable for medium and high leaks 

Slow method 

Sensitive to temperature 

Sensitive to volume 

Requires regular calibration (higher cost of 
maintenance) 

Lower precision of measurement 
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Advantages of micro flow measurement to He 

Advantage in compare to helium method is not using helium which is more and more expensive and worse 

available on market. From our experience in production plants can ATC solution save up to ten thousands EUR 

per year. But it is also important to say that helium methods are in some applications irreplaceable. Especially 

when you detect location of leak or in case of ultra-high sensitivity. 

Different application fields of micro-flow measurement 

Automotive industry            

Leak testing of lights, transmission and other castings, fuel and braking 

lines and components, axles, shock absorbers, HVAC components, 

valves, turbochargers and many more  

 

 

 

 

 

 

 

 

Medical and pharmacy       Closed container integrity testing (test of integrity of sterile products). IV 

Bags, catheters, stents, HEPA filters, valves, lines. Leak testing of blisters, 

capsules, filled syringes, flexible pouches. 

 

 

 

 

 

 

 

 

Heating, Ventilation, Air-Condition      

Testing of evaporators, condensers, valves, 

lines, compressors etc.  

 Furthermore food industry, electronics and 

more. 

 

 

 

 

For more information check www.atcinc.net a www.atg.cz , or contact us direct on sales@atg.cz  

Written by: Ondřej Doubek – Sales Director  ATG s.r.o. & David Novák – Project manager ATG s.r.o. 
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Choose your ATC solution for Leak Testing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exclusive agency of ATC Inc. for Europe and Russia 

ATG s.r.o.  - Advanced Technology Group 

 

Beranových 65, CZ - 199 02 Praha-Letňany, Tel.: +420 234 312 201; Cell.: +420 731 471 889,  

Email: doubek@atg.cz , novak@atg.cz  Web:  www.atg.cz , www.atgtesting.com  

 

Agency of  ATC Inc for Slovakia 

ATG Slovakia s.r.o. 
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