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EN1822 and DOP* Photometry Scan Testing 
 
 
EN1822 is a manufacturers filter test for the testing of the complete filter element. It is NOT an in situ test 
and is not able to be replicated in the field. 
 
EN1822 has three different test for filters in the range H12 through to U17. 
 
The most searching of these tests is the particle counter scan test which is commonly used to test U17 
through to U15 filters. H14 filters may be tested using the particle counter scan test but may also be tested 
using one of the two other methods described within  the standard. The remainder of the filters classes (H13 
and H12) are tested using a single point volumetric penetration test or more commonly using the visual 
“scanning test” better known as the Paraffin Thread Test. The latter two tests are low quality tests and are 
unsuitable for filters which have to be scanned in the field using the EN14644-3 aerosol scan test as 
described in section B.6. 
 
The data reported from the EN1822 particle counter scan test is an integral efficiency. This is also know as 
the volumetric efficiency. It is possible to obtain the scanned data from the filter supplier if requested at time 
of ordering. 
 
The integral or volumetric efficiency is an overall efficiency of the filter element  determined at the filter MPPS 
(Most Penetrating Particle Size) – that is any leaks in the filter are diluted with all the clean filtered air 
passing through the filter and thus a leak diluted value is determined as the overall EFFICIENCY. 
 
The EN1822 acceptance criteria for filter grades U17 through H12 are given below, shaded in grey. 
 
 

EN1822 Manufacturers Filter Test 
Equivalent 
DOP* 
Photometry 
Scan Test 
Pass 
Criteria 

Type 
Integral 
Volumetric 
Efficiency 

Integral Volumetric 
Penetration 

X5 Local Leak 
Penetration as  per 
EN1822 standard 

0.0002% 
 U17 99.999995% 0.000005% 0.00001% 

0.0002% 
 U16 99.99995% 0.00005% 0.00025% 

0.001% U15 99.9995% 0.0005% 0.0025% 

0.01% H14 99.995% 0.005% 0.025% 

0.01% H13 99.95% 0.05% 0.25% 

0.01% H12 99.50% 0.5% 2.5% 
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The most common filters used in the pharmaceutical industry are H13 and H14. 
 
It should be noted that according to EN1822 the “local leak” at the face of the filter is permitted to be 5 times 
the integral penetration. Any number of local leaks equal to or smaller than 5 times the integral penetration 
are permitted so long as the total integral penetration is not exceeded. This by definition means that H13 and 
H14 filters would not meet the requirements for EN14644-3.  
 
As an example, considering a H14 filter tested according to the particle counter scan test method in EN1822,  
there may be any number of 0.025% or smaller holes in the filter so long as the integral value of 0.005% is 
not exceeded. 
 
It must be noted that these values are for the media only and unless specifically requested 
exclude the frame and media to frame leaks. 
 
In practice this is considerably at odds with the requirements of EN14644-3 which considers a single  leak 
greater than 0.01% to be the maximum permitted. 
 
 
DOP* PHOTOMETRY Scanning using an aerosol photometer at manufacture 
 
Scanning of a filter using an aerosol photometer is the commonly used method in the in situ field test. In the 
UK this test method is also commonly used by filter manufacturers as it exceeds the requirements of EN1822 
for five of the six considered filter grades.  
 
The table above gives the pass criteria commonly used for DOP* photometry scan testing of filters at the 
point of manufacture. This scan criteria can also be used for plain sheets of media.  
 
EN14644-3 requires that there are NO leaks exceeding 0.01% in the media, media to frame and frame for 
installed filters.  
 
Using the table above for the EN1822 tested filter means that testing a filter using the standard DOP* 
photometry test as outlined in EN14644-3 exceeds the requirements for H14 to H12 filters as defined in 
EN1822. In the case of a H14 filter, the DOP* photometry test is more than 2.5 times better than the 
requirements of EN1822. In the case of a H13 filter, the DOP* photometry test is more than 25 times better 
than the requirements of EN1822. 
 
Conclusion 
 
A filter correctly at the point of manufacture will exceed the requirements  of EN1822 and match the 
requirements of EN14644-3. 
 
On this basis it would be quite legitimate to classify a DOP* photometry scan tested filter to exceed the 
requirements of EN1822. 
 
 
NOTE : 
 
DOP in this article refers to Dispersed Oil Particulate and NOT the chemical DOP. It is also assumed that the 
aerosol generator used to generate the aerosol is a DOP1100 which produces the challenge test aerosol at 
the MPPS (Most Penetrating Particle Size) of the filter – typically between 0.15 µm and 0.25 µm. 
 
 
COPYRIGHT 
 
This article is Copyright to DOP Solutions Ltd 2007 and was written by : 
 
Neil S. Stephenson 
Technical Director 

PETERW
Highlight

PETERW
Highlight

PETERW
Highlight

Peterw
Highlight


