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Natural Refrigerant Chillers

 Phase-out of Hydro Fluoro Carbons (HFCs) starts in 2018

 2% of global warming due to synthetic refrigerants in refrigeration and air-
conditioning systems

 October 2016 the Kigali Amendment was signed

 March 2017 the Turnbull government introduced bill to amend OPSGGMA

 Includes all HFCs: R134a, R404A, R407C, R410A

 Sliding scale reduction from 2018 to 2036

 Quota program for the importers, based on GWP

 Resulting in price increase of HFCs
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Natural Refrigerant Chillers

 Ammonia Chillers

 Proven technology, has been around for 150 yrs

 Zero GWP

 Excellent thermodynamic properties and heat transfer coefficient result in high 
energy efficiency

 Toxic and lower flammability (B2L ASHREA designation)

 Low charge systems available

 Construction of plant room or enclosure, leak detection and alarm, ventilation, 
electrical works, training and emergency planning

 Available equipment ranges from 250 to 1500 kW
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 Propane Chillers (R290)

 Refrigerant as been around for a long time and applied in petrochemical 
application

 Low GWP

 Good heat transfer coefficient result in good energy efficiency

 Higher flammability (A3 ASHREA designation)

 Low charge systems 

 Installation outdoors, integrated leak detection and alarm, ventilation, electrical 
works for the hazardous zone, training and emergency planning

 Available equipment ranges from 20 to 300 kW
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 Comparison of a 250 kW (at 0/-6°C) for Ammonia, Hydrocarbon and R134a

FLUID R134a NH3 PROPANE

CAPITAL COST $ 270,000 $ 320,000 $ 280,000

ANNUM ENERGY COST $ 95,000 $ 71,000 $ 96,000

GWP ~1400 0 0

COP 2.15 2.5 2.12

TOXICITY NON TOXIC NON

FLAMMABILITY NON LOW HIGH
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 HFC based chillers will be available for a number of years, but: 

 Increased cost of refrigerants

 Poor energy efficiencies 

 No cheap drop-ins available, so conversion later expensive

 HFO refrigerants are an option, but:

 Longevity is questionable 

 Safety

 Still have a GWP

 Natural refrigerants are a compromise between:

 Cost

 Safety

 Excellent energy efficiency and no GWP

 Longevity
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