
Supermarket heat 

recovery solution

Reduce supermarket heating bill and CO₂ footprint with 

Danfoss heat recovery units

One-tank solution

Designed for stores with a CO₂ cooling system from 80-150 kW. Excess heat can 

only be used internally in the store.

Two-tank solution

Designed for stores with a CO₂ cooling system from 100- 500 kW. 

Excess heat can be used internally in the store or sold as surplus heat.

Read more about heat recovery unit

Watch Heat Recovery animation

Turning cooling into heating 

—How CO₂ refrigeration 

powers 100% space heating

This whitepaper explores the principles 

of heat recovery, the integration of 

refrigeration and heating systems, 

and the real-world learnings from 

operating the Danfoss Smart Store. 

Click here to read the whitepaper

Turning cooling into heating
—How CO₂ refrigeration 
powers 100% space heating
In the Danfoss Smart Store, our CO₂ refrigeration system has done more than preserve refrigerated food 

—it has completely covered the store’s space heating needs. From October 2023 to October 2025, the system 

delivered 100 MWh of heat for space heating without drawing a single kilowatt-hour from other sources,  

while 40 MWh of surplus heat was sold to the local district heating company.

This whitepaper explores the principles of heat recovery, the integration of refrigeration and heating systems, and 

the real-world learnings from operating the Danfoss Smart Store. We will share how to strike the optimal balance 

when using a CO₂ refrigeration system as a heat pump, unlocking both energy e�ciency and sustainability gains.

Whitepaper 

Supermarket energy savings

smartstore.danfoss.com

Why heat recovery and 
CO₂ refrigeration are 
the perfect match

In common refrigeration systems with a condensation 

process, the pressure and temperature are tied 

together, but in transcritical CO₂ systems, pressure  

and temperature can be controlled individually.  

This provides possibilities for heat reclaim.

The principle 

behind effective 

heat recovery 

with CO₂
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During normal operation without heat reclaim, 

the high pressure is kept at a level where the 

optimum COP is obtained based on the achieved 

CO₂ temperature out of the gas cooler (following 

the red curve on Figure 3).

In a CO₂ refrigeration system for cooling only, you 

would aim for the lowest possible high pressure, 

typically dictated by the ambient temperature 

and system design. In this example (Figure 4), the 

gas temperature out of the gas cooler Sgc is 9°C, 

resulting in high pressure controlled around 48 bar 

and the related discharge temperature around 50°C.

With gas temperature Shr2 out of the heat 

exchanger around 32°C, the ratio of heat that can be 

reclaimed is approximately 10%.

Figure 3. Optimum COP control Figure 4. 10% heat reclaim at 48 bar
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https://www.danfoss.com/en/products/dhs/substations-and-skid-solutions/hru-heat-recovery-stations/heat-recovery-units-for-data-centers-and-supermarkets/hru-heat-recovery-units-for-supermarkets/
https://www.youtube.com/watch?v=G5jNKGLUW5g
https://assets.danfoss.com/documents/latest/568037/BE549043664092en-000101.pdf


Achieve reliable heat recovery 

for efficient CO₂ systems

Alsmart® universal platform

Alsmart® universal HVAC programmable controller

Learn more about Alsmart®

Alsmart® user interface

AS-UI04 DisplayAS-CX06Pro+ AS-XP05+ AS-PS20 AS-XP05+

AS-UI Snap-on Display

CO₂ in food retail

CO₂ has long proven to be one of the most sustainable natural refrigerants. 

And for the last 20 years, Danfoss has developed innovative solutions to 

ensure supermarkets and food retail applications can take full advantage of 

CO₂ refrigeration in climates all over the world.

Read more about our CO₂ refrigeration solutions

H48T-CH Micro Plate™ 

brazed heat exchanger for 

CO₂ applications

Brazed plate heat exchanger 

featuring the patented Micro 

Plate™ design dedicated for 140 bar 

transcritical CO₂ systems. 

Find out more about H48T-CH

CTR 3-way heat recovery 

valve

Complete proportional control of the 

surplus heat from the compressor 

pack into the heat exchanger of 

transcritical heat reclaim solutions, 

securing heat and hot water 

availability.

More about CTR 3-way valve

https://www.danfoss.com/en/products/dcs/electronic-controls/products/programmable-controllers/alsmart/#tab-overview
https://assets.danfoss.com/documents/latest/559208/AD243886442898en-000701.pdf
https://www.danfoss.com/en/products/dhs/heat-exchangers/brazed-heat-exchangers/h48t/
https://www.danfoss.com/en/products/dcs/valves/control-and-regulating-valves/ctr-electric-3-way-valve-transcritical-co2/

