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Adsorption Chiller 
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Refrigerant 

(Natural Five) 

NH3 

R-717 

CO2 

R-744 

HC 

Hydrocarbon 

H2O 

R-718 

Air 

R-728 

Notes ・Eco-Cute ・Nat’l Proj. 

・Butane + 

Propane 

・Nat’l Proj. 

・Adsorption 

・Heat recovery 

・Nat’l Proj. 

・Air-cycle 
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Utility hot water 

Cold storage, Freezer, Fish boat 

Specific Refrigeration needs 

Freezer, Freeze-dry, Super Low temp 

storage 

Cryogenics 

Utility hot 

water 

Heating 

HVAC 
Chiller Chilled water 

Ice making 

Utility hot water 

Heating 

Chilled water 

Ice making 

Heat recovery 

Cryogenics 



Carbon dioxide 

• Hot water and Hot dry air supply Heat-

Pump 

• Source : Air and Water 

CO2 
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“CO2 Heat Pump” 

Eco-Cute “unimo  A/W" Eco-Cute “unimo W/W" 

Eco-Sirocco 



Circulation heating operation (Water entering Unimo at 65℃, exiting at 90℃). 



Targets; Material drying and heating, Painting drying,  Food drying, Heat source of dehumidification systems, etc. 

● Safe without combustion process      
● Energy consumption is reduced by about 50%. 
● Water rate and water treatment cost, which used to be required at steam heating, are not needed.  
● CO2 compressor, which has “high reliability” and sales achievement as Eco Cute for industrial and business use, is employed. 
● Equipment has long service life without possibility of damages due to combustion.  
● Setting air heating temperature and heating air volume enables automatic operation. 
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Annual running time : 6,500hr
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A company drying room where hot air supply is 6,870m3/hr

<Conventional system>
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Water 

・ Adsorption Chiller Utilizing Solar Energy 

H2O 



Cooling capacity: 100kW Cooling capacity: 400kW 

Model : 3515 Model : 4520 



zeolite 



High school 

2010-2011 MOE [Development Program for Global Warming Prevention Technology ] 

Demonstration of adsorption refrigeration system for heating and cooling by using solar heat  

Heat source   : Solar energy 

Supply chilled water : Air conditioning 



Factory 
Heat source   : Waste heat of the gas engine 

Supply chilled water : Process cooling 



INSTALLATION IN MEXICO  
SUSTAINABLE REFRIGERATION SYSTEM 

Adsorption chiller “Adref-Noa” 

Waste heat recovery 

Heat exchenger 

Hot water 

Chilled water 

Oven 

Airconditioning 
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Conclusion 

In the industrial refrigeration application 

  natural refrigerants can be selected without green 

house gas. 

In the view of prevention of global warming 

  we would like to offer a proposal below; 

Promoting natural working fluids aggressively 

 in the proven industrial field 
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NATURE IS WHAT WE DESIGN FOR 

Thank you very much for 

your Attention. 


