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GCC countries largely rely on 

imports to meet most of their food 

requirement. They imported as much 

as 37.2 million metric tons of food in 

2007, more than three times the food 

produced locally. 

Food Production 

•  (Source:  Arab Agricultural statistics year book – Alpen Capital) 

• Due to the scarcity of arable land and an arid climate, agricultural food production in the GCC region has been 

minimal. According to the FAO, of the total area, the land suitable for cultivation is just 1.7% in Saudi Arabia and 

3.0% in the UAE compared to 18.4% in the US, 23.7% in the UK, 16.3% in China and 51.6% in India.   

For Food Safety and extended safe 

shelf life of food items, Refrigeration 

is a must from farm to fork 
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 While Refrigeration industry is helping food safety and 

extending food shelf life in one hand, it adversely affects food 

security and our environment on the other hand. Environment 

being atmosphere, land and ocean 

 ODP, GWP, TEWI 

 

THE RESULTS 
 Threatening life on our planet – ODP 

 Depleting and contaminating water reserves from cooling 

towers and evaporative condensers highly concentrated bleed. 

 Melting ice and erosion on land – GWP. 

 Sick oceans – increasing CO2 level – threatening sea food 

security 
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RECOMMENDED SOLUTIONS 

1. Phase out CFC & HCFC refrigerants: Assumed almost done. 

2. Eliminate or reduce the use of HFC refrigerants and replace 

with Natural refrigerants to minimize the foot print of 

carbon emission. 

Ocean Acidification: The Other CO2 Problem 

Ocean based food security threatened in a high CO2 world 

The burning of fossil fuels not 

only increases CO2 in the 

atmosphere but also in the 

ocean. As a result, the 

concentration of hydrogen 

ions increases (increasing 

acidity) whilst the 

concentration of carbonate 

ions decreases.  
Source University of Maryland. 
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Fish and sea food are a 

primary source of protein for 

more than one billion of 

poorest people on Earth 
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Technical and financial challenges facing NH3 & CO2 refrigerants in food 

industry in GCC countries 
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Technical and financial challenges facing NH3 & CO2 refrigerants in food 

industry in GCC countries 

 

Most common SSTs used in food industry in GCC countries 

1. Dry stores around +2 degrees Celsius 

2. Chilled products around (-10) degrees Celsius 

3. Holding freezers and blast freezing applications around (-30) degrees Celsius 

 

Most common SCTs in food industry in GCC countries 

1. Air cooled condensers around 55 degrees Celsius 

2. Evaporative condensers around 40 degrees Celsius 

3. CO2 requires a condensing temperature not to exceed (15) degrees Celsius 
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Technical and financial challenges facing NH3 & CO2 refrigerants in food 

industry in GCC countries 

 

Main Refrigerant properties affecting the technical and financial selection 

1. Density/specific volume at design conditions 

2. Working pressure at design conditions 

3. Latent heat at design conditions 

4. Safety  

5. ODP, GWP, TEWI 
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Technical and financial challenges facing NH3 & CO2 refrigerants in food 

industry in GCC countries 

 



NON-HFC COLD CHAIN 

11 Ghaleb AbuSaa Office – Engineer Arbitrator  

Technical and financial challenges facing NH3 & CO2 refrigerants in food 

industry in GCC countries 

 



NON-HFC COLD CHAIN 

12 Ghaleb AbuSaa Office – Engineer Arbitrator  

Technical and financial challenges facing NH3 & CO2 refrigerants in food 

industry in GCC countries 

 



NON-HFC COLD CHAIN 

13 Ghaleb AbuSaa Office – Engineer Arbitrator  

Technical and financial challenges facing NH3 & CO2 refrigerants in food 

industry in GCC countries 

 



NON-HFC COLD CHAIN 

14 Ghaleb AbuSaa Office – Engineer Arbitrator  

Technical and financial challenges facing NH3 & CO2 refrigerants in 

food industry in GCC countries 
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Technical and financial challenges facing NH3 & CO2 refrigerants in food 

industry in GCC countries 

 

Pressure Enthalpy Chart for CO2. 

Watch the critical point and the 

Triple point 

CO2 application in GCC states 

requires Cascade system with 

medium stage side load at SST 

suitable for CO2 SCT for 

optimum VE 
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Low temperature applications 

المتدنية الحرارة درجات تطبيقات  

Environmental test 
facilities 

البيئة مختبرات  

  

Cryogenics 

 درجات فيزياء علم 
المتدنية الحرارة  

Low temperature 
refrigeration  

 الحرارة درجات تبريد علم
 المتدنية

Biomedical 
applications of 

Cryogenic 
refrigeration 

 لعلم الحيوية الطبية التطبيقات
 الحرارة درجات تبريد

 المنخفضة

  Cryogenics.  Definitions (Low temp. is a relative term) 
1. In Air conditioning, approaching zero degrees Celsius is considered low temp. 

2. In industrial refrigeration, (-50) degrees Celsius is considered low temp. 

3. In Cryogenics, zero degrees Kelvin (-273) degree Celsius is considered low temp. 
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Cryogenics – General applications 

 The food industry uses large amounts of liquid nitrogen to freeze the 

more expensive foods like shrimp and to maintain frozen food during 

transport.  

 

 Liquid nitrogen cooled containers are used to preserve whole blood, 

bone marrow, and animal semen for extended periods. 

  

 Cryogenic surgery is performed to cure such involuntary disorders as 

Parkinson’s disease.  
 

 Medical diagnosis uses magnetic resonance imaging (MRI), which 

requires cryogenically cooled superconducting magnets 



NON-HFC COLD CHAIN 

19 Ghaleb AbuSaa Office – Engineer Arbitrator  

Cryogenics – General applications 

 Finally, the chemical processing industry relies on cryogenic temperatures to 

recover the more valuable heavy components or upgrade the heat content of the fuel 

gas from natural gas, to recover useful components like argon and neon from air, 

to purify various process and waste streams, and to produce ethylene from a mixture 

of olefin compounds. An alkene, olefin, or olefine is an unsaturated chemical 

compound containing at least one carbon-to-carbon double bond. General formula 

CnH2n .     Ethylene C2H4 
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Thank you 


