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Understanding the Trends and Balancing the Variables
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Utility Incentives 
• Pushed many energy savings technology including LED 

lighting, EC motors, anti-sweat controls, etc.
• Energy savings in relation to incentives are 

high therefore pushing these technologies
– EC motors per saving on average 100 kWh/ motor, 

this accounts for only a fraction of the total case 
energy.  Less than 10% of case energy!!

• Regulations have pushed significant energy reductions 
made effective this year.

• We now need to look to different technology 
to reduction the consumption………..Natural 
Refrigerants is one of the answers!

How can we help push natural refrigerants?
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– On average there is a 50-60% cost 
increase for a natural refrigerant system

• Energy savings are averaging 10-20%

– Creative thinking is needed for 
incentives for systems with natural 
refrigerants

Refrigeration accounts for 50-60% of a 
stores total electric consumption

Source: www.eia.gov

What is the pricing delta for CO2 to overcome?
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Validation of the energy 
calculations needs to rely on 
transparency of the systems 

data and operational 
specifications for a true apples 

to apples comparison

Sample savings (Grocery in Ohio)
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Month to Month Energy Comparison (CT store)
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CO2 Warm Climate Technologies
High pressure sub-coolers

– Removes additional heat after air cooled gas cooler
– Requires chilled water; likely HVAC water Enables booster system 

operation in the highest dry bulb ambient temperatures (as does 
Adiabatic)

Adiabatic gas coolers
– Peak savings 20-30+%
– Annual savings 8-12%

Parallel Compression systems
– Peak savings 12-20%, Annual savings 6-8%
– Operational in test  lab with Danfoss 781 controls.
– Seeking target customer for beta site 2016 w/ Danfoss Controls
– 2016 Commercialization with Danfoss controls. 

– Parallel Compression systems

Gas Ejector Systems
– Works in combination with parallel compression
– Peak savings 15-23%, annual savings 8-10%

Adiabatic gas cooler

PARALLEL
COMPRESSOR

Sub-cooler

Continuous Advancement in CO2 Booster Technology
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Continuous Advancement in CO2 Booster Technology

• Parallel Compression of Flash Gas
• Dedicated compressors piped to operate in parallel 

compression mode
• Forms a higher SST satellite compressor group with 

the MT transcritical compressor group
• Dedicated to flash tank pressure control

High pressure sub-coolers
– Removes additional heat after air cooled gas cooler
– Requires chilled water; likely HVAC water Enables booster system 

operation in the highest dry bulb ambient temperatures (as does 
Adiabatic)

Adiabatic gas coolers
– Peak savings 20-30+%
– Annual savings 8-12%

Parallel Compression systems
– Peak savings 12-20%, Annual savings 6-8%
– Operational in test  lab with Danfoss 781 controls.
– Seeking target customer for beta site 2016 w/ 

Danfoss Controls
– 2016 Commercialization with Danfoss controls. 
– Parallel Compression systems

Gas Ejector Systems
– Works in combination with parallel compression
– Peak savings 15-23%, annual savings 8-10%
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Continuous Advancement in CO2 Booster Technology

High pressure sub-coolers
– Removes additional heat after air cooled gas cooler
– Requires chilled water; likely HVAC water Enables booster system 

operation in the highest dry bulb ambient temperatures (as does 
Adiabatic)

Adiabatic gas coolers
– Peak savings 20-30+%
– Annual savings 8-12%

Parallel Compression systems
– Peak savings 12-20%, Annual savings 6-8%
– Operational in test  lab with Danfoss 781 controls.
– Seeking target customer for beta site 2016 w/ Danfoss Controls
– 2016 Commercialization with Danfoss controls. 
– Parallel Compression systems

Gas Ejector Systems
– Works in combination with parallel compression
– Peak savings 15-23%, annual savings 8-10%

The Sugar Engineers, 
East Cape South Africa

High Pressure 
CO2 Inlet

Lower 
Pressure 
CO2 Inlet

Intermediate 
Pressure

CO2 Outlet

Ejectors
• High pressure CO2 sprays through an internal nozzle

• Low pressure CO2 is pulled into the stream from the 
high pressure nozzle

• The resulting mixed exiting CO2 is at an intermediate 
pressure
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Great opportunity for 

utility incentives to off set 

additional cost and 

improve the ROI to 

support the move to 

natural refrigerant 

solutions.

The Struggle is REAL
There is cost for new 

Technology, but the cost 

of CO2 Booster systems 

are coming down

Need to look at Total Cost 

of Ownership versus First 

Cost
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What Now?
Spark further discussions and training to overcome the initial 
reaction that a natural refrigerant system will inherently 
consume more energy.

How should we calculate the baseline and what should that 
baseline be?

Is there a way to give financial credit for the greenhouse gas 
reduction.
Power plants are mandated to reduce their greenhouse gas emissions, therefore could there be a 
trickle down to the end user who reduces their greenhouse gas emissions?

Potentially rethinking the way incentives are granted for 
systems.
Potential for buying down the project, not merely an incentive based on per kWh/kW reduced.



Thank you very much! 
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