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1. CONFIDENTIALITY 

All information about the audited spaces, their plans, and any other document related to this 

project are confidential. This report is also confidential and shall not be shared with any other 

party unless clearly authorized by the client. This report is the property of IGIENAIR and 

shall not be reproduced without written approval from IGIENAIR. 
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2. SCOPE DEFINITION 

2.1. Purpose 

The purpose of this job is to evaluate the performance on the DOPAIR MULTIZONE AIR 

PURIFIER in a typical clean room. As per the requirements of PO 4412 from ATA. 

This is done by comparing the particle contamination level in the room with and without the 

purifier in operations. Then a data comparison will be done to highlight the improvement on 

the air quality when the air purifier is in operation. See the unit serial number in photos 

below. 
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2.2. Compliance 

Local authorities  

 DHCC     DHA    DOH 

 Others 

Applicable norms and standards 

 Client requirements   ISO 14644    USP 800 

 ASHRAE STD 170   CCFRA    USP 797 

 GMP 2008     USFDA    NIOSH 

Qualifications phase 

 IQ (Installation)    

 OQ (Operational)      

 PQ (Performance)    

Qualifications frequency 

 Monthly qualifications    Others : One time. 

 Quarterly qualifications 

 Annual Qualifications 

External sourcing 

 Microbiological air sampling 

 Microbiological surface sampling 

 Microbiological incubation and analysis 

 Other 

Selected laboratory 

 WIMPEY 

 Other 
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2.3. Test references 

All tests results were evaluated as per below standards, unless stated otherwise on test 

results sheets. 

Execution of tests will be made in compliance with applicable standards. When standards 

are not specific, tests will be done following IGIENAIR internal procedures. 

IGIENAIR keeps its right to change the order of tests based on site conditions to avoid 

delays of the project. 

Tests  Standard Applicable 

AERAULIC PARAMETERS 

Airflow laminarity ISO 14644-1  

Air flow rates ASHRAE STD 170  

Air Changes Rate ASHRAE STD 170  

Rooms differential pressure ASHRAE STD 170  

Air flow visualization -  

AIR CLEANLINESS LEVEL 

Particle count ISO 14644-1  

HEPA & ULPA FILTER INTEGRITY TESTS 

Filter installations  VISUAL  

Filter integrity test using EMERY ISO 14644-3  

MICROBIOLOGY TESTS 

SURFACE SAMPLING USFDA-CCFRA  

AIR SAMPLING  NIOSH  
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2.4. ISO CLEANROMM CLASSIFICATION 

Cleanrooms are classified according to the cleanliness level of the air inside them. The 

cleanroom class is the level of cleanliness the room complies with, according to the quantity 

and size of particles per volume of air. ISO classification system is ISO 14644-1. This 

standard includes the cleanroom classes ISO 1, ISO 2, ISO 3, ISO 4, ISO 5, ISO 6, ISO 7, 

ISO 8 and ISO 9, with ISO 1 being the “cleanest” and ISO 9 the “dirtiest” class (but still 

cleaner than a regular room). The most common classes are ISO 7 and ISO 8. The table 

below indicates the maximum concentration of particles of different sizes in each ISO class. 
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1.1. Test conditions 

Unless stated otherwise all tests were done per conditions listed in the table below and as per 

the following definitions: 

At rest  : Installations completed and equipment running with no personnel present. 

In operation : Installations completed and equipment running. Personnel present and 

working as per regular procedures 

Tests  Conditions Applicable 

AERAULIC PARAMETERS 

Airflow laminarity At rest  

Air flow rates At rest  

Air Changes Rate At rest  

Rooms differential pressure At rest  

Air flow visualization At rest  

AIR CLEANLINESS LEVEL 

Particle count At rest; 0.5 μm; 1.0 μm; 5.0 μm.  

HEPA & ULPA FILTER INTEGRITY TESTS 

Filter installations  Visual  

Filter integrity test EMERY  

MICROBIOLOGY TESTS 

Surface sampling At rest  

Air sampling  At rest  
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2. REPORT PARTICULARS 

2.1. Validity 

This report defines the performance at the time of testing. 

The results are shown compliant or non-compliant as per above mentioned criteria. 

This report is only valid for the tested rooms. 

2.2. Special notes 

The test was done on the unit performance as a whole and is not a filter classification report 

nor a validation of its design. 

2.3. Color coding 

All test results will be color coded as follows 

COMPLIANT         (C)  

COMPLIANT BUT ON THE LIMIT OF ACCEPTABLE RANGE.  (C/L) 

NON COMPLIANT       (NC) 

For more details see document  IGIENAIR – ACC-DOC-021 
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3. TESTING 

3.1. Methodology and results. 

Setup 

The air purifer was placed at the center of an operation theatre show room with the following 

dimension: L 5.6m, W 4.8m, H 2.9. The total volume of the room is approximately 78 cubic 

meters. The air purifier was set to the highest fan speed, hence 800 cubic meters per hour 

yielding approximately 10 air changes per hour. 

A particle counter was placed at a representative location in the room. 

The room was evacuated to perform the testing at rest. 

The HVAC system in the room was turned off. 

First particle count - Air purifier off. 

In the first phase of measurements, the air purifier was off and 20 samples of 50 liters each 

were taken (1 min sampling as a minimum sampling as per ISO 14644) as per the standard 

procedure ISO 14644. The total duration of the sampling was 40 minutes. The readings 

showed a steady concentration of particles in the room. 

The concentration level was in the ISO 9 Class. 

Second particle count - Air purifier on. 

In the first phase of measurements, the air purifier was turned on and 20 samples of 50 litres 

each were taken (1 min sampling) as per the standard procedure ISO 14644. The total 

duration of the sampling was 40 minutes. The readings showed a decrease of concentrations 

of particles in the room to reach ISO 8 level after 30 minutes of operation. 

Room class improved from ISO 9 to ISO 8 in approximately 30 minutes. 

And the concentrations kept going down for the whole duration of the sampling and after 40 

minutes, the particle removal rates were: 

0.5 Microns 52% eliminated 

1.0 Microns 51% eliminated 

5.0 Microns 65% eliminated 
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3.2. Particle counter data 

 

Concentration in particles per cubic meter. 

Values in red do not meet ISO 8 LEVEL. 

Values in green meet ISO 8 LEVEL. 

T0: First sample. 

T38: 20th sample. approximately at minute 38.  

ISO 8 Dopair off Dopair on ISO 8 Dopair off Dopair on ISO 8 Dopair off Dopair on

T0 3,520,000       4,017,160        3,862,380        832,000       1,540,900      1,496,660       29,300       9,400            5,040           

T2 3,520,000       3,996,420        3,683,560        832,000       1,540,360      1,434,160       29,300       9,720            5,180           

T4 3,520,000       4,061,380        3,500,960        832,000       1,564,380      1,358,400       29,300       8,380            4,640           

T6 3,520,000       4,031,520        3,259,900        832,000       1,557,040      1,265,980       29,300       8,760            3,920           

T8 3,520,000       4,029,280        3,134,180        832,000       1,546,120      1,212,960       29,300       8,800            4,000           

T10 3,520,000       4,016,660        2,998,040        832,000       1,541,980      1,163,980       29,300       8,440            3,260           

T12 3,520,000       4,033,060        2,853,600        832,000       1,545,540      1,100,600       29,300       7,400            3,780           

T14 3,520,000       4,050,140        2,757,860        832,000       1,549,540      1,063,700       29,300       6,920            3,200           

T16 3,520,000       4,013,100        2,629,220        832,000       1,533,060      1,019,580       29,300       6,500            3,120           

T18 3,520,000       4,031,740        2,546,940        832,000       1,542,800      986,120          29,300       6,680            2,560           

T20 3,520,000       4,005,940        2,447,220        832,000       1,536,180      953,620          29,300       6,400            2,700           

T22 3,520,000       4,030,420        2,396,340        832,000       1,548,140      930,620          29,300       6,960            2,620           

T24 3,520,000       3,990,100        2,301,660        832,000       1,520,320      899,460          29,300       7,140            2,520           

T26 3,520,000       4,041,940        2,218,720        832,000       1,549,300      866,780          29,300       5,560            2,400           

T28 3,520,000       4,064,300        2,128,540        832,000       1,553,560      828,040          29,300       6,280            2,140           

T30 3,520,000       4,088,400        2,109,080        832,000       1,580,060      825,180          29,300       4,980            2,060           

T32 3,520,000       4,097,040        2,027,900        832,000       1,583,740      801,460          29,300       5,840            1,580           

T34 3,520,000       4,109,000        1,960,180        832,000       1,589,280      769,180          29,300       5,380            2,060           

T36 3,520,000       4,198,860        1,917,620        832,000       1,631,280      760,360          29,300       5,500            1,760           

T38 3,520,000       4,237,780        1,864,920        832,000       1,650,000      732,440          29,300       5,320            1,780           

average 4,057,212        2,629,941        1,560,179      1,023,464       7,018            3,016           

reduction - 52% - 51% - 65%

0.5 MICRONS 1.0 MICRONS 5.0 MICRONS
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3.3. Charts 
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4. CONCLUSION. 

The performance check was done in a 26 square meters, 78 cubic meters operating theatre in 

a medical center in Dubai, UAE. Since our goal was to check the performance of the air 

purifier and not to perform a full classification of the room, sampling was done in one 

location only. 

Room ISO class improved from ISO 9 to ISO 8 in 30 minutes. 

As the unit kept running, the air quality kept improving and the particle concentrations kept 

dropping through all the 40 minutes of sampling. At the end of 40 minutes, a reduction of 

particles as follows was noted. 

0.5 Microns 52% eliminated 

1.0 Microns 51% eliminated 

5.0 Microns 65% eliminated 
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5. ANNEXES 

5.1. Annex A - Photos 
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5.2. Annex B – Particle count tickets 
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5.3. Annex B – Particle counter calibration certificate 
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