
Danfoss Smart Store 

Real solutions. Real results.

In the Danfoss Smart Store the cooling and heating 

technologies are in operation 24/7

 	The installations and technologies in the supermarket are scalable. They 

can be applied in the smallest store up to the biggest hypermarket

 The supermarket cooling (refrigeration and comfort cooling) systems run 

exclusively on natural refrigerants (CO₂) 

 The Smart Store application development center is located in Nordborg, 

Denmark

Find out more

Journey towards a net-zero supermarket

Discover our innovations for helping you cut energy costs, reduce 

emissions, and prepare your supermarket for a more energy-e�cient future.

Explore the Smart Store e-book 

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/markets/food-and-beverage/dcs/smart-store/#tab-overview
https://assets.danfoss.com/documents/latest/533871/AD220286436558en-000701.pdf
https://assets.danfoss.com/documents/latest/568037/BE549043664092en-000101.pdf


Danfoss Smart Store 

Unleash your store’s potential 

and optimize food safety

Visit us

We invite you to come and see 

the Danfoss Smart Store ADC in 

Denmark.

How?
First: Fill out an online form, and 

we will contact you and make an 

agreement.

Next: Make your way to the 

Danfoss headquarters in Nordborg, 

Denmark.

What can you see on site?

	CO₂ refrigeration             

	Propane refrigeration 

	Case control

	Semi plug-in/water loop 

	Heat recovery unit 

	CO₂ condensing unit

	Air handling unit

	Heat pump and much more…

Contact us now to book your visit

How supermarkets can boost 

energy savings with proper rail 

heat control

Learnings from the Danfoss Smart Store 

show signi�cant energy saving potential 

without compromising robust control at 

high humidity levels. 

Click here to read the whitepaper

How supermarkets can boost 
energy savings with proper 
rail heat control

Rail heat, or anti-sweat, control, has been a part of supermarket control systems for years. 

But why is this energy saving feature often disabled or poorly set-up?

Learnings from the Danfoss Smart Store show signi�cant energy saving potential all without 

compromising robust control at high humidity levels. At the same time, data shows that 

rail heat control alone cannot compensate for de�ciencies in the design or control of the 

building’s HVAC-R system.

Whitepaper

Supermarket energy savings
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Fig. 3    

In the Smart Store, we’ve installed 50 energy meters across 

electricity, hot water (for space heating) and chilled water 

(for air conditioning), and 3 meters for tap water. One of 

the electricity sub-meters is installed in front of the four 

groups of low temperature display cases (Fig. 1, #21-28) 

and the low temperature cold room (Fig. 1, #100). This 

meter measures energy consumption for the fans, defrost, 

lights, rail heat and the controller/valve. By manually 

switching between 0 and 100% rail heat on the four 

groups of low temperature display cases, we measured the 

rail heat load at 2.6 KWh. This means that if rail heat is at 

100% ON all year, the energy consumption for these four 

groups of low temperature display cases would be 

22,776 KWh per year¹!

As mentioned earlier, we need to control rail heat robustly 

when humidity levels are high. To �nd the robust setting, 

we set rail heat to minimum 100% on two groups of 

low temperature display cases (Fig. 1, #25-28), while we 

controlled the other two groups (Fig. 1, #21-24) using dew 

point control. By regularly comparing the moisture level in 

the display case where rail heat was set to 100% with the 

others with dew point control enabled, we could �nd the 

robust dew point settings for the minimum and maximum 

rail heat. 

Based on this test, we set up rail heat control with a 

minimum 30% rail heat at 2°C dew point controlled 

proportionally up to 100% at 11°C dew point. Fig. 4 shows 

the energy consumption results for the �rst eight months 

of 2024.
¹2.6*24*365 = 22,776 KWh/year

How much energy does rail heat consume?

Store devices – 22%

Ventilation unit fans – 3%

Lighting 
(Indoor Outdoor) – 23%

Compressors + gas cooler 
+ controllers – 31%

LT cabinets (fans + lighting 
+ defrosting + rail heaters – 14%

MT cabinets 
(fans + lighting) – 7%

CO2 chiller – 0%

Energy breakdown smart store (january - june 2024)

• O�ce devices
• Check-outs
• Cleaning equipment
• Plug-in cabinets

110.4 MW of total consumption for 6 months
*No car washing / gasolin station

If we look at the Smart Store’s total energy consumption, low temperature display cases and low temperature cold room 

account for 14% of the overall energy used. Rail heaters account for a considerable portion of that 14% (see Fig. 3).

Store energy separation (first half 2024)

White paper  >  Supermarket energy savings

Click or scan to win a visit to the Smart Store

The participation is open only to booth 

visitors and will close Thursday 26th February 

2026 at 16:00 CET

https://www.danfoss.com/en/markets/food-and-beverage/dcs/smart-store/#tab-contact-us
https://assets.danfoss.com/documents/latest/561517/BE502536588910en-000201.pdf
https://forms.office.com/e/kQgWGR1RK2
https://forms.office.com/e/kQgWGR1RK2

