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Areas Covered

2Ventilation Systems for Carbon Dioxide and Ammonia

• Machinery Rooms & Non Occupied Spaces

• Normal Ventilation

• Occupancy Ventilation 

• Emergency Ventilation

• Zone 2NE Concept

• Non Occupied Area Extract Hoods



Standards Accross Europe 
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Purpose of Ventilation for Refrigeration Systems
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Carbon Dioxide 

• Toxic effects

Ammonia

• Toxic effects

• Flammability



Type of Ventilation - Occupancy Ventilation
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Type of Ventilation - Occupancy Ventilation
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Type of Ventilation - Emergency Ventilation
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Machinery rooms



Ammonia is Flammable
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Ammonia is B2L refrigerant – Highly toxic and lower 
flammability

Lower Flammability  = Flammable

If Still any doubts look at the 



Type of Ventilation – Normal Ventilation – Classification of Area
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All areas where a refrigerant is present must have a classification of area

Area classified as Zone 2: All equipment ATEX rated

Area classified as Zone 2NE: Standard equipment can be used



Type of Ventilation – Normal Ventilation – Classification of Area
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Volume is <0.1m3 with the average gas concentration of ≤50%

Lower Flammability Level (LFL)

Air Movement
Gas Cloud

Zone 2NE
Zone 2 of Negligible Extent

Zone of negligible extent such that if ignition did occur it would have negligible consequences



Type of Ventilation – Normal Ventilation
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EN378-2



Type of Ventilation – Normal Ventilation
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EN378-2



Type of Ventilation – Source of Release – EN60079-10-1:2021 - Section 6.2
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Type of Ventilation – Source of Release – EN60079-10-1:2021 - Section 6.2
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Type of Ventilation - Source of Release – EN60079-10-1:2021
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Type of Ventilation – Normal Ventilation – Steps  in Classification of Area
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1. Determine hole size for ammonia release – Use EN60079-10-1 as basis

2. With the max operating pressure and hole size – determine refrigerant release rate

3. Measure the air velocity that is continuously available across the source of release

4. Calculate the volume with the average gas concentration of ≤50% Lower 

Flammability Level (LFL)



Type of Ventilation – Normal Ventilation – Steps  in Classification of Area
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1. Determine hole size for ammonia release – Use EN60079-10-1 as basis

2. With the max operating pressure and hole size – determine refrigerant release rate

3. Measure the air velocity that is continuously available across source of release 

source 

4. Calculate the volume with the average gas concentration of ≤50% Lower 

Flammability Level (LFL)

If volume is <0.1m3
 Zone 2 NE (Non hazardous area)

If volume is >0.1m3
 Zone 2 area – ATEX equipment required or improve ventilation

If at any time the air velocity is reduce below the minimum to allow the area to be 

classified Zone 2NE, the power supply to the area must be removed.



Machinery Room Ventilation – For Safety
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Carbon Dioxide

• Occupancy – 4 ACH 

• Emergency – Based on refrigerant quantity and up to 15 ACH

Ammonia

• Normal – Continuous to allow area to classified as Zone 2NE (Non-hazardous)

• Occupancy – 4 ACH 

• Emergency – Based on refrigerant quantity and up to 15 ACH



Non Occupied Spaces – Not Designated a Machinery Room (EN378- 3) 
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Non Occupied Spaces – Not Designated a Machinery Room (EN378- 3) 
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Non Occupied Spaces – Not Designated a Machinery Room (EN378- 3) 
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Non Occupied Spaces – Not Designated a Machinery Room (EN378- 3) 
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Non Occupied Spaces – Not Designated a Machinery Room (EN378- 3) 
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Non Occupied Spaces – Not Designated a Machinery Room (EN378- 2) 
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A remainder from earlier



Non Occupied Area – Extract Hoods
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Carbon Dioxide

• Toxic 

Ammonia

• For Normal  Ventilation – Continuous to allow area to classified as Non-hazardous

• Toxic 

• Skin Burns – Prevent liquid falling on insulated ceiling and onto persons



Extract Hoods for Ammonia
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1. Canopy 

2. Drip tray for liquid catchment.

3. Curtains to draw air across the valves and 

prevent air short circuiting.

4. ATEX fan to extract the ammonia

5. Gas sensor – Inline of air flow ( as your 

share gas sensors between hoods, sensor 

level reduce by the quantity.)

Canopy



Ammonia Extract Ventilation Discharge Points 
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IIAR-2 Recommend ventilation  discharge upwards with a velocity of > 12.7m/s



Q&A
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Q&A



eurammon e. V. is always available as a sparring partner for questions 

on refrigeration with natural refrigerants.

Contact:

Dr. Alexander Schmeink| Lyoner Straße 18 | 60528 Frankfurt | Germany

Phone: +49 (0)69 6603-1277 | E-Mail: alexander.schmeink@eurammon.com


