SUMMARY

of the 7th IIR Conference on AMMONIA AND CO2 REFRIGERATION TECHNOLOGIES
11-13 May 2017, Ohrid, Republic of Macedonia

The conference was organised by the Faculty of Mechanical Engineering, University “Ss Cyril and
Methodius” — Skopje, together with the International Institute of Refrigeration — Paris. We had very
successful event, attended by 155 participants from 43 countries worldwide. The delegates represented
were a mix of interests and industry sectors like research institutes and universities, equipment
manufacturers, system designers, consultants, contractors, suppliers, end users and associations like IR,
Eurammon, UNEP, UBA (Germany), EIA (UK) etc.

There were participants from all over the world from Australia, Asia, Africa, Europe and USA. This is a
unique IR conference where approximately 40 % of the participants are coming from developing
countries which is a chance for exchange of experience and transfer of new technologies.

The topics of the conference were: design of modern ammonia and CO2 systems and technological
innovations, improving energy efficiency, various applications (commercial, industrial, chillers, heat
pumps, ...), technical guidelines and safety regulations; in total 43 papers were presented.

The keynote lectures were presented by recognised experts:

Andy Pearson, President of Scientific Committee; Former President of IoR UK: "Mega-trends in industrial
refrigeration”;

Predrag Hrnjak, University of lllinois, USA: “Efficient very low charged ammonia refrigerating systems”;
Sergio Girotto, ENEX srl, Italy: “Improved transcritical CO2 refrigeration systems for warm climate”;
Armin Hafner, NTNU, Norway: “Integrated CO2 system for refrigeration, air conditioning and sanitary hot
water";

Robert Lamb, Star Refrigeration Ltd, UK: Low charge packaged ammonia refrigeration systems”;
Alexander Pachai, JCI-Sabroe, Denmark: “Freezing systems for high ambient temperatures”.

Other papers presented ways how to reduce the ammonia charge in all parts of the refrigeration systems
and new types of components, how to improve defrosting process, improving of old systems in
developing countries, mechanical integrity inspection protocols for refrigeration systems etc.

The CO2 systems were themes in many papers introducing many innovations especially in transcritical
systems: using ejectors as expansion devices, parallel compression, internal heat exchangers etc. In
order to achieve a subcritical operation, papers with evaporative condenser and air cooled condenser
combined with water spray and wet pad were presented. On this way the CO2 systems are more efficient
in locations with warm climate.

Interesting for end users were various applications: cold stores, food and drink processing, supermarkets,
liquid chillers, high-temperature heat pumps, salmon chilling, snow making generators etc.

HFC phase-down schedules under the “Kigali” Montreal Protocol were analyzed and a survey on the
global market and policy trends for CO2 and Ammonia systems were discussed.

Within the conference, SuperSmart workshop was organized. SuperSmart is an EU project to speed up
the uptake of more energy-efficient refrigeration, heating and cooling solutions for Europe’s food retail
sector by reducing its energy use, lowering its environmental footprint, and increasing its economic
benefits. The workshop was open for all conference participants.

The UNEP ECA' ozone networking had annual meeting in parallel within the conference and RAC
experts from ECA countries took part on the IIR conference-having a chance to get all benefits from
conference itself, exchanging information from known experts and networking.

At the end of the conference, a round table with informal discussions on presentations was held, Q&A;
discussions on further perspectives; opportunities to meet known experts; ideas for research, projects,
business, ...

Participants also had a chance to meet and exchange experience with experts from leading companies
such as JCI-Sabroe, GEA Refrigeration, Evapco, Bitzer, Baltimor AirCoil, Friterm, Danfoss, LU-VE Group,
RV Cooling, Guentner, thermofin GmbH, Mayekawa, HB Products, Carel Industries, Alfa Laval, Dorin,



Star Refrigeration, Hermetic Pumpen, Parker, Enex, Vahterus, end-user companies, technical
universities, research institutions etc.

Ammonia and CO2 are natural refrigerants, climate friendly and ozone friendly it's a win-win solution.
These are environment friendly and proven technologies, not burdened with environmental taxes, many
regulations, phase-down and unpredictable future. Why to look to the future climate conferences and
games of politicians? Resolve the uncertainties of future Protocols using natural refrigerants as ammonia
and CO2.

New viable proven solutions are just open: low charge ammonia systems to expand use in commercial
refrigeration, and improved CO2 transcritical and subcritical systems in unlimited types of applications in
cold and warm climate locations.

More vision, more courage, long term strategy, starting incentives are necessary. We can do it.

The key message of the President of Organising Committee, Risto Ciconkov is:
“Instead to be occupied with a phase-down of HFC gases, environmental taxes, restrictions etc., let’s
start with a new approach: PHASE-IN of natural refrigerants.”

About the location of the conference:

Ohrid is a city-museum with numerous archaeological treasures, an enormous heritage, crafts and
traditions. You can meet a lake and mountainscape, interesting town architecture, local hospitality,
climate and delicious fresh food.

About one curiosity: Prof. Gustav Lorentzen spent a part of his life in Macedonia, in the city Bitola, 60 km
far from Ohrid. As an UN expert he was working on development in the factory for refrigeration equipment
"Georgi Naumov". | don't know how long, but the year was about 1960.

With this conference in Ohrid, we try to continue his successful and honourable mission, promoting
natural refrigerants.

We hope to see you on the next conference in April 2019.

Risto Ciconkov

President of the Organising Committee

ristoci@ukim.edu.mk
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1. ECA = Europe and Central Asia



