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AGENDA

UNIDO/IIR workshop Agenda: (Moderated by Mary Najjuma, UNIDO, Uganda)

Introduction

Didier Coulomb, IIR General Director

5 minutes

Barriers for the adoption of energy-efficient technology in the retail refrigeration industry - Survey results

Ina Colombo, IIR Deputy Director

15 minutes

For an energy efficient and HFC free retail refrigeration

Jacques Guilpart, IIR Honorary member

20 minutes

Successful case studies of energy efficiency in supermarkets: 

• UNIDO case studies introduction on the decision-making tree (5 min)

How the decision tree can be applied/ used

• UNIDO Brazil case study (15 min)

Focus: Operation and maintenance of energy efficient refrigeration systems using natural refrigerants in 

supermarkets. Rogerio Marson Rodrigues, Refrigeration Engineering Manager Eletrofrio Refrigeração Ltda

• Uganda supermarket manager’s reflection on energy efficient cooling options (10 min)

Decision making procedure towards adopting energy efficient and HCFC free refrigeration systems for supermarkets 
in Uganda. Frank Kasozi, Branch Manager Capital Shoppers Uganda

30 minutes

Q&A

Moderator

15 minutes

Closing remarks

Fukuya Iino, PhD, Industrial Development Officer, UNIDO

5 minutes
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Barriers for the adoption of energy-efficient technology in the retail refrigeration industry - Survey results

56%: Consultants and academics

5%: Supermarket technical / facility managers

22%: Technology providers

18%: installers

No of countries No of responses

Article 5 36 84

Non Article 5 17 70

Total 53 154

38% have already been involved in energy efficiency actions in retail refrigeration, and 53% are interested

in being involved in such actions

Country no of responses

France 18

Uganda 13

Italy 11

Tunisia and United States 7

Antigua and Barbuda 6

Canada 5

United Kingdom 5

Brazil, India and South Africa 4
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Survey Results: Technical Barriers 

Related to the lack of local technicians to ensure the

commissioning and maintenance of non-conventional

refrigeration installations
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Survey Results: Social Barriers 

Related to the acceptance of the risk associated with

investing in a “new” technology: the adoption of

energy-efficient technologies in retail refrigeration

encompasses both technical and financial risks in equal

parts

The perception of disruptive technologies (such as solar

cooling, tritherm systems and adiabatic cooling) were

cautious with many responders replying; “I don’t know”

or “not suitable for my country”. Responses were more

positive in relation to conventional technologies based

on low GWP, CO2, ammonia or hydrocarbons.
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Survey Results: Economic Barriers 
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Mainly related to the cost of the investment, which

was considered as the most important factor when

acquiring new refrigeration installations/equipment

by 25% of respondents.
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Barriers for the adoption of energy-efficient technology in the retail refrigeration industry - Survey results

Large majority (57%) of respondents agree that the

environmental impact was not at all important when

acquiring new refrigeration installations/equipment

To promote change, 65% of respondents believed

that implementing government energy efficiency

policies is the best way to proceed, while 35%

believed more in corporate policies
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What retail refrigeration technology for the future?

Ammonia Carbon dioxide 
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What retail refrigeration technology for the future?

HFOs and Low-GWP 
Hydrocarbons 
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The position of respondents regarding other possible technologies (tritherm systems , adiabatic cooling and

solar systems) was more mitigated : The answers “feasibility to be proven”, “not suitable for my country” or “I

don’t know” were in the majority. Please note that the adiabatic cooling of condensers is considered to be

already implemented by 24% of respondents from Article 5 countries and 9% from non-Article 5 countries.

What retail refrigeration technology for the future?

11
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• The “conventional” technologies (in order: ammonia , carbon dioxide, HFO/low-GWP blends, and

hydrocarbons) were already being implemented in Article 5 countries according to the majority of

respondents, as well as for respondents from non-Article 5 countries. Industrial only???

• The development of these technologies to replace old HFC systems is expected in the future, none of them

were definitely assessed as “not suitable for my country”.

• Demonstration actions proving the feasibility of these techniques was expected, mainly for HFO/low GWP

blends and for CO2.

• Confidence in the future of other “disruptive” technologies seems rather low, as these technologies required

proof of feasibility or are assessed as “not suitable for my country”; most likely due to the lack of knowledge

of these technologies.

Conclusion

12



IIFIIR.ORGICCC 2020 | 6th IIR Conference on Sustainability and the Cold Chain | August 26-28, 2020 | Nantes, France

Refrigeration count for 50 % of supermarket’s energy bill and up to 70% for convenience stores

It uses refrigerants presenting a high environmental impact

(when released in atmosphere, 1 kg of R404A refrigerant present a warming impact equivalent to 3 920 kg of CO2)

Introduction

13

First response : 1- the best way to make energy savings is to reduce the demand

« the cheapest energy is the energy that is not consumed »

2- avoid leaks and properly maintain your installations

Second response :   Use efficient refrigeration systems working with refrigerants presenting a low environmental 

impact

The question is: how to reduce the energy consumption and the environmental impact of retail refrigeration,

and especially in Article 5 countries where specific constraints apply.



An excellent IIR reference to help you in selecting the 

most efficient and environmentally friendly 

refrigeration technologies

available on https://iifiir.org/
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How to reduce the energy demand in retail refrigeration?

15

A refrigeration balance on display cabinets indicate that:

1- Air infiltration in the cabinet is responsible of the major heat and moisture load

 Install doors, night blinds, …

(efficient doors reduces the demand up to 50% of the refrigeration demand)

2- Lighting is responsible of approx. 10% of the heat load

 Change for efficient lightening (high efficiency fluorescent tubes, LED lights). Using led lights

reduces the refrigeration demand up to 6 – 7 %

3- Fans on evaporator represent an important part of the heat balance

 The use efficient fans reduces the refrigeration demand up to 4 – 5%
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Doors on display cabinets : a key action for energy savings
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How to reduce the energy demand in retail refrigeration ?

It is also proved that

 A smart preventive maintenance could lead to 10 – 15% additional savings

(condenser cleaning, pressure/temperature control, …)

=> The formation of collaborators and their sensibilization to energy could add

2 – 5% additional savings

(loading procedure, check door closing, switch lights off, pull night

curtains, …)

Number of other energy savings suggestions are proposed in the literature

(defrost control, strip heaters control, radiant heat reflectors, … see IIR reference above)

Install (or invest in ) these efficient devices in event of a retrofit of your display aera is the best way to

reduce the refrigeration demand and consequently the energy demand of your retail refrigeration

system.
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Most of these quick-wins options can be implemented during a retrofit of your sales aera , 

do not deprive yourself of it!

What priorities in order to make energy savings ?

1717

This ranking proposition integrates:

A technical score including

Ease of installation

Availability of components

Maintainability

Required technicity

An economic score including

Investment cost

Payback time

And an energy score
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How to reduce the environmental impact?
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Of course, reduce the demand (see above)

Prevent the leakages

Annual leakage rates of 25 – 30% are common in retail refrigeration

• It has a direct cost (refilling)

• It has a huge impact on the climate change (global warming)

Improve your maintenance (periodic leakage detection, immediate corrective action)

Use efficient refrigeration systems working with low GWP refrigerants

….
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There are not many solutions:

1. Use low GWP refrigerants (pure or blends)

• Retrofit your installation and use new « chemical » refrigerants

(if technically feasible; if not, change your installation)

• Use « natural » refrigerants such as NH3, CO2 or hydrocarbons

In all cases, implement efficient technologies based on variable pressures, variable speed devices on fans,

compressors and pumps, use of EC motors, internal heat exchangers, promote heat recovery, etc. …

2. Use alternative technologies

Solar cooling

Tritherm systems

Magnetic cooling / thermoelectric cooling

Use efficient refrigeration systems  working with low GWP refrigerants

19

Not mature yet

Large scale feasibility to be proven for retail refrigeration

Prohibitive CAPEX
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Retrofit (if technically feasible) or change to a new installation

 The cheapest solution.

 Requires relatively low technicity (accessible by most maintenance 

providers)

 The possible options for the replacement of R22 or of the R404A are 
at present numerous. Some of them are HFC blends. Some other 
HFO/HFC or HFO/HC blends.

 Depending on the refrigerant, and compared to old refrigerants, this 
solution could lead to a slight increase or decrease of the energy 
consumption (plus or minus 10 – 15%)

 If the GWP of the present option is much lower than the GWP of old 
refrigerants, it is still much higher than those of “natural” 
refrigerants.

1st possibility : Use low GWP refrigerants (pure or blends)
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=> A possible choice for stakeholders who do not (want to) have a long-term vision of the supermarkets they manage.
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Typical rack of compressors working with low GWP blend
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Ammonia on waterloop
 Is an old and efficient solution.
 Due to its toxicity and its low flammability, 

• its use in retail refrigeration is limited (sometimes by national 
regulation)

• it requires a somewhat high-level technicity 
• consequently, investment costs are somewhat higher than 

classical refrigerants (+20 / +30%)
• Its use in retail requires the use of secondary coolant loops 

(mandatory on cold side, recommended on hot side)

2nd possibility : Use “Natural” refrigerants

21

 Consequently, the performance of ammonia systems in retail leads to energy consumption similar or slightly 
lower than those with old techniques.

 For low temperature display cabinets where low temperature secondary coolants are not applicable, a 
condensation of CO2 or HC on chilled water loop may be advantageously used. 

=> Proven reliability and guaranteed sustainability 

Basic principle of an ammonia system in supermarket
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Hydrocarbon  on heat rejection loop
 Is an efficient solution, easy to implement.
 Due to its high flammability, 

• its use in retail refrigeration is limited (sometimes by national regulation)
• it requires the use of remote units, with heat rejection on water loop 
• consequently, investment costs are slightly higher than classical 

refrigerants (+10 / +20%)
 A smart design of the heat rejection loops allows an interesting flexibility of 

the organization of the sales areas
 Thanks to the direct expansion in evaporators, it delivers interesting energy 

performances (5 – 10% lower than those obtained with old refrigerants).

=> Proven reliability and guaranteed sustainability, 
Specialized technicians are indispensable to achieve a reasonable safety level.

2nd possibility : Use “natural” refrigerants

Basic principle of a heat rejection loop
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Carbon dioxide

 Is an interesting alternative.

 Due to its thermodynamic particularities (especially its critical point) 
• all other things being equal, its energy efficiency remains lower 

than those obtained with other refrigerants 
• to mitigate this disadvantage, the use of refrigeration cycles 

more complex than those used with classical refrigerants is 
mandatory (parallel or series compression, double expansion, 
use of ejectors, …)

 It results in 
• the necessity of a high technicity which is being appropriated 

by an increasing number of refrigeration technicians, 
• Investment costs are slightly higher than classical refrigerants 

(+20% / +30%)

2nd possibility : use “natural” refrigerants
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Typical two stage transcritical CO2  unit
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What solution for supermarket stakeholders ?

 The best choice depends on your priority and on your constraints.

You need to ask yourself some questions in order to identify the possible options :

• Does your refrigeration need a deep change? Why?

• Did you already implement energy savings options in display cabinets (doors on cabinets, …)?

• Is the investment cost a major constraints for you?

• Are you concerned about the environmental impact of your supermarket?

• Do you have technicians, maintainers and technical competencies around you?

• Is the supply of spare parts and components a problem for you?

• Are you reluctant to call on strangers' installers and maintenance providers to do the job?

• What is the state of regulations on refrigerants in your country?

For an energy efficient and HFC-free retail refrigeration 

24
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Successful case studies of energy 
efficiency in supermarkets



Brazil case study: 
Condor supermarket

Rogerio Marson 
Rodrigues, 
Refrigeration 
Engineering Manager 
Eletrofrio Refrigeração
Ltda, Brazil 
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Uganda case study: Capital Shoppers supermarket

Frank Kasozi

Supermarket Manager

Decision making procedure towards adopting energy efficient and 

HCFC free refrigeration systems for supermarkets in Uganda
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About The Supermarket Cooling Section:

We cover the open 
fridges, and the 
cabinet fridges have 
blinders as provided 
by the manufacturer. 
We do regular 
servicing every 6 
months. The open 
freezers are covered 
at night with a 
refrigeration cover.

An outside 
company (LM 
Engineering 
Services Ltd) 
does the 
servicing and 
maintenance the 
refrigeration 
systems. LM is a 
local service 
provider.

Refrigeration 
systems are bought 
from distributors 
abroad (UK, UAE). 
We buy them new 
in specified models 
(no custom 
fridges).

No central 
distribution center 
and no storage on 
site with fridges for 
food. All foods that 
need refrigeration 
have to be added to 
this section and will 
be ordered 
accordingly.
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Input by 
Management

Directors make
decisions

Input by Staff
Input by 

Customers/Demand

Current Decision Making Procedure:
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Takeaways from the Involvement:

• Learned about the phasing out of R22 which has a negative effect on

the environment.

• Learned about the availability of local refrigeration manufacturers,

GETS

• Learned about alternative energy efficient technologies that we can

use to save energy costs in our supermarket.

63
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Q&A

Please feel free to use the chat box to ask your questions. Due to the large number of attendees, please provide 

only written questions.
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Closing Remarks

Dr. Fukuya Iino Ph.D.

United Nations Industrial 
Organization

Email: f.iino@unido.org

The results of the UNIDO KCEP 
project

Energy efficient retail 
refrigeration

https://www.unido.org/our-
focus-safeguarding-

environment-implementation-
multilateral-environmental-

agreements-montreal-
protocol/energy-efficient-and-

green-cold-chain

Domestic and commercial 
refrigeration cost guidelines:

https://www.unido.org/cera

Take away messages

1. 4 stakeholders

2. More capacities of local suppliers and 

maintenance service technicians

3. Change agent with passion 

4. More examples of new technologies in 

developing countries

A. The decision-making tool

B. The case studies

C. Today’s presentation

D. UNIDO/IIR report

Will be posted on the UNIDO website shown on the right →

Special thanks to KCEP, IIR, and Prof. Judith Evans (LSBU, UK)

https://www.unido.org/our-focus-safeguarding-environment-implementation-multilateral-environmental-agreements-montreal-protocol/energy-efficient-and-green-cold-chain
https://www.unido.org/cera
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Thank you for attending!

The webinar has been recorded and the recording will be sent to your email

The report, brochure and presentation can be found and downloaded from the UNIDO website

https://www.unido.org/our-focus-safeguarding-environment-implementation-multilateral-

environmental-agreements-montreal-protocol/energy-efficient-and-green-cold-chain

https://www.unido.org/our-focus-safeguarding-environment-implementation-multilateral-environmental-agreements-montreal-protocol/energy-efficient-and-green-cold-chain

