—

““II“"; r
Alli H

EXAMPLES OF NATURAL
REFRIGERANT STORIES IN
ARTICLE 5 COUNTRIES AND EITS




introduction

Dear Reader,

The use of ozone-depleting and high-global warming substances has become a ris-
ing concern to the international community, given their environmental impact from
extended use, combined with tightening supply and rising raw materials cost. CFCs,
HCFCs and HFCs used as refrigerants are either already covered by global agree-
ments or currently discussed under phase-out schedules. Where individual Article
5 countries have taken the lead to ban the use of all fluorinated gases in the coming
years, a majority is still hesitating as to whether non-fluorinated refrigerants consti-
tute a viable alternative in all end-uses and circumstances.

The present collection of articles is intended for policy makers in search of a solid
proof for the viability of the natural substances ammonia, carbon dioxide, hydro-
carbons and water used as refrigerants in the heating, refrigeration and cooling
industry worldwide. The compilation was prepared after decision makers repeatedly
expressed interest in having one reference document to summarise best-practice
examples and address the various issues currently thought to prevent the use of
natural working fluids in Article 5 countries: availability, cost, technology, safety,
legislation, training & know-how and market-based barriers. The collection aims to
highlight opportunities but likewise outline challenges encountered in adopting CO,,
NH,, HC and water as refrigerants.

The articles listed in this collection are taken from the online industry platforms
www.ammonia2l.com, www.hydrocarbons21.com, www.R744.com and
www.R718.com - each specialised on one refrigerant (group) with lowest global
warming potential and no ozone depletion potential.

They were published over the last 12 months and were selected for their relevance
to Article 5 countries and Economies in Transition (EITs). Where selected examples
from non-Article 5 countries are included (e.g. Australia) this was done to highlight
the viability of natural refrigerant solutions in high ambient temperatures - a precon-
dition found in a majority of Article 5 countries.

To allow for a more efficient search, the articles are sorted by refrigerant, start-

ing with CO, (R744), hydrocarbons (R290, R600a, etc.), ammonia (R717) and water
(R718). Within each refrigerant, the selection portrays examples from different end-
use applications including:

 Industrial refrigeration

o Commercial refrigeration

o Domestic refrigeration

 Stationary air conditioning

» Mobile air conditioning

o Heating / heat pumps

e Training




About shecco

shecco is a market development specialist helping its partners worldwide to advance
the use of climate-friendly technologies. The organisation has developed special
expertise on the use of natural refrigerants, including carbon dioxide, ammonia,
hydrocarbons, air and water. shecco supports the global heating, air-conditioning
and refrigeration industry in its transition from CFCs, HCFCs and HFCs towards more
economically, ecologically and socially sustainable refrigerant options.
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Epta Case Study: Argentina’s first CO5 refrigeration installation

15 May 2014

On 5 June 2013, the multinational retail corporation, Walmart, together with Epta Argentina S.A. and Epta System Engineering, set up the
first low temperature CO, store in Argentina. The system includes an indirect refrigeration system working with a CO, cascade system;
the store also displays promotional islands working with R290.

Located in Caseros, in the Province of Buenos Aires, leading American retailer .

Walmart entered into agreement with Epta to supply and install a medium Mﬂ“‘*&
temperature system with indirect refrigeration and a CO, low temperature cascade \!a.\‘
powerpack.

" First €0, cascate
Walmart has a special interest in green solutions, they have the objective &  installation

of carbon footprint reduction and saving energy,” said German Smitt, Epl q ir Aspe
Global Service & Refrigeration Manager, Epta Argentina S.A. “

CO, is widely used as a refrigerantin Europe by other key retailers such as Tesco
and Carrefour.

Pioneering environmental investment in South America

The giant retail outlet features cold rooms, equipped with insulated panels, which chill an area of 1200 mZ .

The lay-out within the store includes remote medium temperature vertical multideck cases- type Lion, low temperature multideck- type
Giant, and wide island freezers- type Beluga, all produced by Epta Argentina in the manufacturing plant of Rosario. The plug-in
promotional islands- type Sound, which work with R290 (propane), were delivered by the Costan manufacturing plantin Italy.

Cascade is a common solution for working with natural refrigerants in low temperature large systems, running in warm
climates. The low temperature cabinets and cold-rooms work with a CO, direct expansion system with electronic
expansion valves. In these systems, in the sales area, there is only CO5, in liquid and gas pipes,” said German Smitt,
Global Service & Refrigeration Manager, Epta Argentina S.A.

Atthe heart of the system is the parallel compressor pack Eptagreen, produced by Epta Italy, which has a 39kw cooling
capacity, 3 compressors and two heat exchange condensers. The pack works at a condensing pressure below the critical
pressure all the year,” Smitt continued.

The use of cascade for low temperature, and a secondary coolant for medium temperature, reduced the amount of R404a from 617 to
70kg. There has been a 55% TEWI reduction.

About Epta

Epta designs, manufactures and installs commercial refrigerated display units, powerpacks and cold rooms. The company embodies six
highly-established brands: Costan, Bonnet Névé, George Barker, Eurocryor, Misa and IARP. Specialised in CO, systems, Epta provides

retailers with turn-key solutions, or individual cabinets and refrigeration equipment, as well as after-sales service.

The Epta Group has various production sites around the globe, including in Rosario, Argentina, and Limana, ltaly, which were the main
locations coordinating and supplying the fully integrated system in Argentina.

© 2014 R744.com - Managed by shecco™
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Need a holiday? Two thermea. high-temperature CO5 heat pumps commissioned for
resort and spa in Seychelles

.com

15 May 2014

Last winter Stefan Gétze and Andreas Kambach of the thermea. commissioning team packed up and headed south to deliver two
thermeco, high-temperature heat pumps to the Hotel Savoy Resort & Spa in the Seychelles. The heat pumps offer the luxurious hotel
combined heating and cooling as well as significant cost savings.

The archipelago of the Republic of Seychelles rests southeast of Africa in the
Indian Ocean and brings in its fair share of high-priced tourism. Recent increases
in investments in the construction and expansion of mostly 5-star hotels featuring
high comfort requirements in luxurious accommodation, in conjunction with
relatively high temperatures varying between 24°C and 30°C throughout the year
have created a market for reliable and efficient refrigeration and air conditioning
technology as well as cost-efficient water heating for showers and spa areas.

50% savings from combined system for air conditioning and 60°C hot water

The two thermeco, heat pumps each have a heating capacity of 180 kW and can
generate domestic hot water at a minimum temperature of 60°C while at the same
time produce cooling for the air conditioning system of the hotel. This coupling of
heating and cooling allows for around 50% primary energy savings as well as about 50% costs savings compared to conventional
separated refrigeration and heat generation.

The waste heat of the air conditioning system provides hot water in conjunction with the high-temperature heat pumps. The tropical
climate of the Republic of Seychelles has a relative humidity of about 80% throughout the year, which means the air conditioning system
is used all year round and can thus provide waste heat as a continuous heat source.

Both the tropical climate and location in the Indian Ocean require that such systems utilise high-quality components and offer insured
reliability as well as special measures to protect against corrosion.

Successful commissioning

thermea. commissioning professionals successfully supported customers in the installation and connection of the two high-temperature
CO, heat pumps, with a smooth system commissioning and configuration.

About thermea.
Founded in 2008 and headquartered just outside Dresden, Germany, thermea. Energiesysteme GmbH manufactures high-temperature

heat pumps, chillers and compressed air dryers for industrial applications as well as for building technology under the brand name
termeco,. thermeco, machines use environmentally friendly refrigerant CO,, an innovation for which thermea. was presented with the

“Refrigeration Award” of the Federal Ministry for the Environment, Nature Conservation and Nuclear Safety.

© 2014 R744.com - Managed by shecco™
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05 May 2014

The Ozone2Climate Technology Roadshow and Industry Roundtable, which aims to promote non-HCFC based sustainable HVAC&R
technologies, took place in early April in Beijing, alongside China Refrigeration 2014. Showcased in the event’s presentations were a
number of CO, technologies for refrigeration, including from leading industry players Carrier, Danfoss, and Dailan Sanyo/Panasonic.

( ! !

Jurgen Goller from presented on the EU F-Gas Regulation, national HFC
taxes and restrictions, as well as its own CO5, footprint and R744 products. He

highlighted in particular Carrier’'s HybridCO,0L R134a/CO, subcritical, and
CO,0Ltec CO, transcritical, systems, of which there are 525 and 826 systems
installed respectively, throughout Europe. Goller noted energy efficiency as a top
priority, emphasising that CO, subcritical and transcritical systems do provide
higher energy efficiency compared to some systems using HFC refrigerants,
particularly in cold and moderate climates.

The next generation of Carrier transcritical CO, DX systems have been developed and field-tested for warm climates in order to target
better energy performance across all of Europe and eliminate the “CO, equator”. Part of this innovation is the Carrier CO,OLtec

transcritical booster system with add-on rooftop mounted hydrocarbon subcooler designed for warm climates. This system has been
installed in a food retail supermarket in northwestern Spain.

Goller further stressed Carrier’s dedication to technology innovation with its developments in transport refrigeration. Carrier’'s NaturaLINE
container refrigeration systems are now commercially available after two years of intensive field trials including training, reliability,
performance and efficiency. Carrier's AdvanTEC road transport refrigeration systems began field trials in September 2013.

o $! s Lo !

Torben Funder-Kristensen, representing , presented on CO,, as a refrigerantin a combined heating and cooling perspective. He
noted thatin China, the cold chain is developing rapidly as increased urbanisation triggers food retail growth. R404A is the most
common refrigerant used in new systems, and heatrecovery is largely disregarded. CO, however, is an optimal and sustainable
refrigerant for both heating and cooling — it features a low GWP, a high level of safety as well as a high level of demand flexibility;
furthermore, CO, has a mature status as a refrigerant, especially in Europe.

Funder-Kristensen went on to explain that heat recovery is the state of the art solution in many new stores, offering an example in which a
normal store can be fully heated, increasing overall COP, lowering overall emissions, and typically not fully utilising the compressor
capacity, leaving room for more heat pump usage. This example presents an excellent business case due to heating savings.

In conclusion, Mr. Funder-Kristensen noted that the future of refrigeration is connected to the developments and opportunities in energy
systems such as utilising both the warm and cold sides of systems, and utilising unused capacity. He said that while there are some
barriers to expanding use of CO, heating and cooling solutions they are manageable. The technology is available.

% # "ol ! ! [ &

Zhou Yingtao’s presentation highlighted the benefits of applying CO, in commercial and light commercial refrigeration systems.
Panasonic produces a number of CO, products, including heat pump water heaters, vending machines, beverage coolers, and retail
store systems. Mass production of CO, units began in 2010, after collaborative verification of system performance with key accounts and
government.

Today, the company has 450 CO», units installed in 145 locations ranging from subarctic to subtropical temperatures, from convenient
stores to hypermarkets, and including distribution centers.

Panasonic has even achieved better energy savings than some R404a systems. Low temperature systems have managed 25.4% energy
savings, and 16.2% energy savings in mid temperature systems. Furthermore, the directimpact on global warming of these systems is
exceptionally low, and annual CO, emissions are reduced by 60% as compared to an R404a inverter unit.

! &! " " !
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Mark Roberts from the Environmental Investigation Agency (EIA) presented on the business opportunities and energy efficiency co-
benefits in transitioning to non-HFC refrigerants. He noted that in the last 20 years, HFC emissions have grown to more than 1% of all
greenhouse gases, and that if left unchecked, HFC emissions would take up a very high proportion of the global carbon budget. He
moved on to explain current actions in place to control the use of HFCs such as The European Union F-Gas Regulation, the Japanese F-
Gas Regulation, the US EPA rulemakings on HFCs, and other more local actions at state and national levels.

Roberts noted three specific examples of energy efficiency gains resulting from the use of CO5, refrigeration systems in Co-op, Carrefour
and AEON grocery stores, as well as several case studies that illustrate the benefits of CO, transcritical and cascade systems in
commercial, industrial and domestic applications around the world.

Mr. Yu Zhigiang from Yantai Moon Group presented the company’s application of CO5 in the refrigeration industry, in energy efficient
NH3/CO, cascade refrigeration systems, emphasising the company’s commitment to safety. The cascade system can meet temperature
requirements of 0 to -52°C and features real-time monitoring of pressure and temperature. Furthermore, the system is also equipped with
control systems that automatically execute protective measures when a leak is detected.
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Ozone2Climate Industry Roundtable 2014: RAC standardisation in China

30 April 2014

The OzoneZ2Climate Technology Roadshow and Industry Roundtables aim to promote non-HCFC based, energy efficient and
environmentally friendly technologies for refrigeration and air conditioning (RAC). The latest event, organised on 10 April in Beijing,
alongside China Refrigeration 2014, showcased leadership in regards to the promotion of climate and ozone friendly RAC solutions and
provided a platform for discussion of the policy and standardisation changes and needed to pave the way for wider use of alternatives.

Organised by the United Nations Environment Programme (UNEP) and the China
Refrigeration and Air-Conditioning Industry Association (CRAA), the first panel
session of the 2014 Ozone2Climate Industry Roundtable was focused on the
different fiscal incentives and standards being introduced around the world to
promote climate friendly alternatives.

Zhang Mingsheng, Secretary General, National TC 238 on Refrigeration and Air
Conditioning Equipment Standardisation, Administration of China, presented
China’s experience in HCFC substitution. Cornelius Rhein from the European
Commission, Directorate-General Climate Action, UNIT C2 —Transport and Ozone,
presented on the EU’s new F-Gas Regulation.

Promoting climate friendly HCFC alternatives in China through policy change

China is one of the largest manufacturers of refrigeration and air conditioning equipment, and also the world’s largest producer and
consumer of HCFC’s. The country’s annual consumption of HCFC’s is calculated to be 200,000 tons. The Chinese HVAC&R industry,
therefore, faces a significant challenge when it comes to the phase out of HCFCs.

To overcome this problem, China’s HCFC Phase Out Management Plan (HPMP) recommends R290 (propane) as an alternative to
HCFC 22 in the room air conditioning sector, and transcritical CO, and R290 in the industrial and commercial refrigeration sectors.

Revising China’s RAC sector standards to allow wider use of naturals

According to Mingsheng’s presentation, essential to accelerating the uptake of flammable refrigerants, such as hydrocarbons, will be a
revision of the basic safety and product safety standards. For example, GB9237-2001 needs to be revised to allow for the use of
flammable refrigerants in comfort air conditioning systems. If revised, the standard could form the basis of future standards in China for
using flammable refrigerants in the RAC sector.

Mingshen stressed that new or revised standards need to support rather than constrain the market, and that the availability and use of
alternatives be fully evaluated.

Several other key standards that will have a directimpact on the transition away from HCFCs to alternative refrigerants are:

ISO FDIS 5149: China could adopt this standard once itis finalised, or adopt a modified version of it

ISO FDIS 817: the final version of this standard has not yet been published

IEC 60335-2-40: this standard is published and implemented

GB/23137-2008: applies to heat pump water heaters (HPWH) for households and similar applications; impacts CO, HPWH

e GB/T 26181 —-2010: applies to hermetic compressors for household heat pump water heaters; impacts CO, HPWH
o GB/T 29030-2012: applies to positive displacement CO, compressors
o JB/T XXXX-XXXX: applies to CO, heat exchangers in refrigeration systems

o GB/T 22070 - 2008, JB/T 7222-2006 and JB/T 7658-2006: this series of standards applies to ammonia use in air conditioning
and refrigeration systems

Europe’s new F-Gas Regulation

On 14 April 2014 the Council of Europe formally adopted the EU’s revised F-Gas Regulation, which aims to help reduce greenhouse gas
emissions by 80-90% by 2050, from 1990 levels. Rhein’s presentation provided an overview of the Regulation, designed both to prevent
leakage and emissions and to avoid the use of f-gases.

The key novelty in the Revised Regulation is the HFC phase down, which will see a reduction of HFC supply by 79% in 2030. Bans on
servicing high GWP HFCs and on placing on the market equipment containing HFCs above a set GWP in certain sectors will also be
implemented.

Rhein said thatitis expected that the 2014 agreement with resultin a more active role by the EU in the negotiations on an HFC
amendment under the Montreal Protocol.
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Background

UNEP OzonAction successfully organised its first physical Ozone2Climate Technology Roadshow and Industry Roundtable in Maldives
from 8 to 12 May 2011. This was followed by an Ozone2Climate Roadshow and Roundtable in Beijing, organised 11-13 April 2012, and
the 2013 Ozone2Climate Roadshow and Industry Roundtable, which took place on 8-10 April in Shanghai.

© 2014 R744.com - Managed by shecco™
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2014 China refrigeration: Partners products on display

.com

24 April 2014

Atthe 2014 China Refrigeration Exhibition in Beijing a number of international and Chinese suppliers showcased their latest CO,
products. Although R744 was not dominant at CR2014, the presence of market leaders and their continuing efforts to provide state-of-
the-art technology seems to be bringing about a change in the commercial refrigeration and heat pumps market. R744.com looks at
exhibitors with CO, products on display. + PHOTOS

Atthe 24" China Refrigeration Exhibition, held from 9-11 April 2014 in Beijing,
various market players confirmed CO, technology is a hot topic in today’s

discussions about trends for the years to come. Key manufacturers in this field
showcased their latest CO, products and R&D. Some manufacturers and

suppliers like Dorin and Yantai Moon Group also organised technology seminars
to introduce their latest CO, technology and applications in China.

R744.com Gold Partners

Carrier - As the only system manufacturer Carrier displayed its CO, rack system
available for local market. ‘Mini CO,OL compact’ with capacities 18-185kW for MT

and 3-70kW for LT. According to Carrier representatives this year there will be
more pilot projects with CO, as a result of ongoing discussion going in right direction. The interest comes not only from international

companies but also local brands. Recent accidents related to ammonia leak in China, help shifted the attention to CO, systems also for

cool room applications. According to Carrier a step by step approach is necessary with proper infrastructure, trained technicians and
enough hands on experience. To address this need in the market, Carrier is operating a CO, showroom in Shanghai.

Carel - The supplier of valves and controls for CO, and ammonia solutions showcased components for CO, transcritical Booster (pRack
pR300T) and CO, Cascade Subcritical (pRack pR300) systems. Carel also show exhibited its control solutions for both small and large
footprint stores.

Danfoss - Danfoss exhibited a series of state-of-the-art refrigeration technologies with natural refrigerants and their applications in
China. This year, the company displayed its star product the ICF Flexline valve station. The valve is designed for both low and high
pressure refrigerants and for industrial refrigeration applications. Itis especially suitable for CO, and for industrial refrigeration secondary
cooling systems with ammonia and CO,. Also on display was ADAP-KOOL System Manager AK-SM 800, control system for

supermarkets accessible from a web-browser or mobile device, securing food safety, robust operation and energy savings for stores
using conventional or natural refrigerants.

Dorin - This year the compressor manufacturer showcased its CDS Range and CD400 Range of CO, compressors for subcritical and
transcritical applications. The CD400 Range offers displacement from 9.48 to 30.5 m3/h.

GEA Refrigeration - GEA exhibited pair of CO, compressors: The GEA HGX12e subcritical CO, applications for industrial and
commercial refrigeration; and the GEA HGX46 CO, T compressor, a semi-hermetic six-cylinder reciprocating compressor with drive
motor for part winding start that can be used both in transcritical and subcritical systems.

R744.com Silver Partners

Bitzer - Bitzer showcased their four-cylinder semi-hermetic reciprocating compressor for transcritical CO, applications, model 4CTC-
30K.

Emerson - At the booth, Emerson presented its Copeland Scroll™ compressor with digital modulation for CO, applications, model

Z0D104 with subcritical capacity range 22kW. Also on display was Copeland Stream™ semi-hermetic reciprocating compressor for
transcritical refrigeration, capacity range 15-28kW.

Frascold - The Italian compressor manufacturer exhibited its semi-hermetic reciprocating compressor for CO, subcritical applications,
model Q9-20SK2. The SK Series comes in 13 models, 2 and 4 cylinders. This year, Frascold exhibited also S30-26 TK model of TK
Series of transcritical reciprocating compressors.

R744.com Bronze Sponsors

Castel - At this year’s China Refrigeration Exhibition, Castel was also present and displayed several CO, products including check
valves and ball valves for CO, subcritical applications.


javascript:window.close()

] 'l % Number of components for CO, systems were on display also at the booth of this Scottish manufacturer. Among

them, an oil filter-drier SH-4005 for 45bar and temperature range -10/+110°C and pressure equipment tested up to 120 bar was
exhibited.

& 4 ( &M

$ $ & -LGC11 screw compressor for CO2 refrigerant with maximum working pressure of 5.2MPa and theoretical
displacement 240m3 (at 5100rpm) was on display at this Chinese manufacturer. With heavy duty profile, high speed high pressure
cartridge mechanical seal the compressor with variable speed control and plunger adjustment features high part-load efficiency.

I #-Dongqi Science & Technology Co., Ltd. displayed its latest version CO2 heat pump. The product can be used in hot water
production for commercial and residential buildings. The product can reduce operating costs by 40% when compared with an electric
heater, gas-fired or oil-fired boilers, and can reach a coefficient of performance (COP) of 4.5.

& - The compressor expertin China displayed its CO2 compressor for heat pump (HP) water heater at the
booth. A 3.5kW compressors from G-Series finds its application in the 1HP residential HP water heater. CO2 compressors developed by
the joint venture between Hitachi and Shanghai Highly are where heating capacity is between 3500W and 11600W.

I ) -Global manufacturer of automatic controls presented electronic expansion valves for use with CO,, in particular Type UKV-
J and Type JKV of valves operating up to 15MPa pressures and temperature range -30 to 70°C were on display. For CO, companies
offers also solenoid valves, pressure sensors or pressure controls.

& I $ ' " - Yantai Moon Group displayed their CO5 refrigeration compressor unit this year. With design pressure 5MPa the
compressor is suitable for subcritical CO, cycle and applications such as high temperature water heat pump and high pressure fluid
compression.

* ! )% 1+
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India’s first water source CO; electric heat pump (EHP) system installation at milk
plant

.com

10 April 2014

The first Mayekawa unimo W/W water source electric heat pump (EHP) has been installed at India’s second biggest milk, Verka Food
Products. It is estimated that the pilot project, which uses CO, as the EHP refrigerant, will achieve a primary energy saving of 54% and

reduce carbon dioxide emissions by 47%.

The CO, EHP system was installed by engineers from Mayekawa Manufacturing
Company Limited, Japan, as part of a four-year research project titted “Application
of Low Carbon Technology”. The Energy and Resources Institute (TERI) and The
Institute for Global Environmental Strategies (IGES) are undertaking the project to
promote and accelerate the application of Japanese low-carbon technology in
India.

"The target is to achieve energy efficiency and adopt environmentally-friendly
technology. If all goes well, the system will be installed in other milk plants as
well", said Milkfed Managing Director Alaknanda Dayal.

77% cost saving estimated thanks to CO, transcritical cycle heat pump

Mayekawa’s Unimo W/W uses water as its heat source (including waste hot water) to generate hot water and cold water simultaneously.
The heat pump has a coefficient of performance (COP) of 4, although by combining simultaneous heating and cooling, the industrial heat
pump can achieve a combined COP of 8.

The CO,-based heat pump can produce a very high-temperature output, with hot water outlet temperatures of up to 90°C. This high
temperature is thanks to the CO, being a “transcritical” refrigerant, which doesn’t fully change phase like other refrigerants.

Japanese technology transfer to Indian small to medium sized enterprises (SMEs)
The Verka CO, heat pump installation in India was possible thanks to funding by the Japan International Cooperation Agency (JICA) and
Japan Science and Technology Agency (JST), provided to projects that introduce Japanese low carbon technologies to small and

medium-sized enterprises in India, a country that has the thrid highest greenhouse gas emissions in the world.

The pilot plant at Chandigarh is the first of its kind in India and will act as a demonstration site for other Dairy Units & Milk Plants
interested in knowing more about this green technology.

Mayekawa’s CO, heat pumps deliver energy savings around the world

Mayekawa’s CO, heat pumps can also be found in Australia, where a Unimo provides hot water for an immigration centre; at the
Somerston Winery in Napa Valley, California, USA; and at the Fromagerie Polyethnique cheese plantin Québec, Canada, where the
installation saves an estimated 105,000 litres of propane fuel per year.

About Mayekawa

Mayekawa MYCOM is the market leader for CO5 industrial heating and cooling installations including heat pumps. Currently, more than
25,000 MYCOM compressors are running in over 100 countries.

© 2014 R744.com - Managed by shecco™
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Brazil’s newfound prosperity brings growth for CO5 refrigeration market

.com

09 December 2013

The widespread use of CO, technology in Brazil follows a worldwide trend
towards greater use of CO,, refrigeration. Its use is being well accepted by end

users nationwide, and today there are over 30 Brazilian supermarkets that use
CO;, in their refrigeration systems, located across the country.

Brazilian research shows CO, cascade to be more energy efficient than
R404A and R22

At the Bitzer Brazil Technology and Training Centre a study has been undertaken
to compare the energy efficiency of a CO, cascade refrigeration system, with
traditional R22 and R404a systems. Throughout the analysis, conducted between
2009 and 2012, the condensation temperature was maintained at 38°C and the
thermal loads maintained at-10/38°C for the MT 20kW refrigeration system, and
30/38°C for the LT 10kW freezing system.

The results were as follows, demonstrating the superior energy efficiency of the CO, cascade refrigeration system:

e CO, system: 103.234 kWh
o RA404A system: 126.296 kWh
e R22 system: 117.435 kWh

Market drivers pushing retailers to invest in CO, refrigeration in Brazil

One of the principal drivers behind the use of CO, in Brazil have been the compressor and component manufacturers, who have devoted
time and resources to setting up CO, training centres, ensuring that qualified personnel trained in the peculiarities of CO, technology
can support the technology’s introduction.

Another key driver is cost. The average price for CO, in Brazil is R$7/kg (€2.2/kg), compared to R$70/kg (€22/kg) for R404A. If a
supermarket were to lose its entire refrigerant charge, equivalent to 500kg, the financial loss would amount to R$35,000 (€11,013.4) for
R404A but only R$1,050 (€330.4) for CO, (taking into consideration that the refrigerant charge for a CO, installation would be one third
of that used in an R404A system).

Also important in driving this change, is the phase out of HCFCs required in article 5 countries as from 2013 by the Montreal Protocol.
Advantages of CO, refrigeration for Brazilian end-users

Thus far all of the CO, systems installed in Brazil today have been manufactured and installed by national companies. As explained by
Bitzer Brazil engineer, Alessandro da Silva, their principal advantages over competing technologies are:

Reduction in energy consumption

Prompt servicing and assistance

Reduction in high global warming refrigerant (GWP) use
Increase in energy efficiency

Low cost of CO, and reduced refrigerant charge

Smaller compressors and components

Reduced piping size

o Safe and simple operation, including low maintenance costs

© 2014 R744.com - Managed by shecco™
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17 transcritical CO, stores already installed in South Africa

.com

27 November 2013

With the use or R22 now banned in South Africa, and the country committed to reducing carbon emissions by 34% by 2020 and by 42%
by 2030, national retailers are investing in new, climate friendly refrigerant technology. One South African contractor has already
installed transcritical CO, systems across 17 Woolworths and Makro stores.

Whilst many supermarket refrigeration systems in South Africa still use high global
warming potential (GWP) refrigerants, the food-retailing sector is switching over to
natural refrigerant systems such as NH3/CO, and CO,, transcritical systems.

Energy savings of 45% at Woolworths South Africa thanks to CO, transcritical
Back in 2010, the Woolworths at the Palmyra Junction shopping centre in maw
Claremont, Cape Town, was only the second store to install a CO, refrigeration
system. Today Woolworths has at least 8 transcritical CO,, installations.

The installed refrigeration technology features Danfoss controls and uses a

common liquid line to the chillers and freezers with individual suctions lines back

to each section on the multiplex system i.e. freezer rack and chiller rack. Thanks to

the electronic expansion valves, pack controllers, heat exchangers and plate heat exchangers a reduction in power consumption of up to
45% has been measured.

According to Commercial Refrigeration Services, each Woolworths store has a refrigeration capacity of about 300kW. They also say that
because of the size of some of their CO5 plants, compared to an R404 system the R744 installations cost about 12% more.

In addition to investing in CO5, refrigeration in store, Woolworths is trailing the use of liquid nitrogen refrigeration in its trucks, which itis
hoped will allow the retailer to run an environmentally friendly supply chain from farm, through distribution centre, to ‘green’ store.

All new Makro stores feature CO2 transcritical refrigeration

Makro’s stores built after 2009 incorporate a series of ‘green’ technologies, which include energy efficient CO,, refrigeration. Each Makro
store has a total refrigeration capacity of approximately 600kW, made up of:

e 2 x300kW systems
e 1 x200kW chiller
o 100kW freezer

One of the newest CO5, installations to be built this year will be in the Amanzimtotu Makro store. This store will also feature heat reclaim
from the refrigeration system, which will be used to produce hot water to control the temperature on the trading floor.

South African Standards Offer Program — an incentive for investing in natural refrigerants?

The Standards Offer Program offers financial incentives for businesses that can achieve a reduction in energy consumption of between
1kW and 250kW at a single facility. The Programme has been designed to pay large users, who consume electricity for at least 16 hours
a day between 6am and 10pm. Retailers can submit applications with required equipment changes either themselves or appoint an
energy services company or project developer to do so on their behalf.

Submissions are assessed according to a list of approved technologies and verified energy savings. Once approved, and installations
have been completed, the retailer can receive 70% of the total price incentive, with three subsequent payments of 10% based on the
system’s actual performance.

Background

According to the submission of the Government of South Africa UNIDO for HCFC phase-out management plan (HPMP) funding, natural
refrigerants such as hydrocarbons, CO,, and ammonia are relatively well known in South Africa. However, stakeholder perceptions

about safety considerations, power usage, required skills and the cost of capital equipment continue to constitute the main barriers for
their use. The project proposal therefore recommends that each of these barriers needs to be addressed by awareness campaigns.

© 2014 R744.com - Managed by shecco™


javascript:window.close()

Print this page | Close window

714
4

Cost parity of CO, cascade refrigeration achieved in latest Brazilian R744 refrigeration
installation

.com

21 November 2013
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The CO, cascade refrigeration installed at Compre Max has numerous

advantages, not least of which are estimated energy saving of 20% and a faster
pull down time, resulting from the flooded evaporators.

Compre Max CO, cascade refrigeration system

The Compre Max system has the following features:

e Components: CO, and R134a compressors and condensers, CO, pumps,
controllers, rack controller, expansion valves and safety valves, and
evaporators.

o MT: refrigeration is provided by a pumped CO, system with a capacity of
128kW and an evaporation temperature of -5°C.

o LT: freezing is provided by a direct expansion CO, system with a capacity of 34kW and an evaporation temperature of -30°C.

o High pressure stage: uses an R134a system with an evaporation temperature of -10°C and a condensation temperature of
45°C.

The cascade system ensures that the larger refrigerant charge remains in the low pressure CO, system, as opposed to the high pressure
R134a system. The COy, refrigerant charge is around 300kg, whilst the R134a refrigerant charge is around 150kg. CO; is used to cool all
the refrigeration and freezing cabinets.

R744 reaches cost parity with R22, R040A and R507A in Brazil

Bitzer engineer Alessandro da Silva says that there is no difference between the cost of such a CO, system, and an R22, R404A or
R507A system installed with similar electronic controls, expansion valves, controllers, oil level management systems, and oil separators.

Cascade CO, simple to work with but requires understanding of R744 properties and behaviour

Thanks to the COy, refrigeration technology currently available in Brazil there is no technical reason preventing the application of CO5 in
commercial refrigeration systems for supermarkets. However, working with CO,, requires an understanding of the peculiarities of R744
system safety, installation, operation and maintenance.

According to da Silva, in Brazil today sound CO, refrigeration practices are being developed, based on international standards. For
example, Brazilian regulation NBR 16.069 for refrigeration systems is based on ANSI/ASHRAE Standard 15-2007.
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India resists changing their stance on HFCs despite building pressure

.com

25 September 2013

Against the demands of the US and other developed nations to take international action on HFCs, India is standing firm, refusing to
change its position not to address HFCs within the Montreal Protocol. India has the support of Brazil, South Africa and China. However, to
ease the increasing pressure, India has agreed to discuss the HFC issue in a bilateral Indo-US working group.

While developing countries were deemed to have moderated their position on
curbing HFCs under the Montreal Protocol after the September G20 Summit, two
weeks later they endorsed a position underlining their demand for alternatives. In
a recent meeting of the BASIC group of nations — Brazil, South Africa, India and
China — held in the Brazilian city of Foz de Iguacu, countries agreed with India’s
position that including HFCs under the Montreal Protocol could not be accepted
unless environmentally sound and cost effective alternatives are available in their
markets. They also reaffirmed their stance that HFCs should continue to be dealt
with under the Kyoto Protocol.

These countries also sought adequate financial support from developed countries
for switching over to environment friendly technology.

India agrees to discuss HFCs bilaterally with the US, not in multilateral fora

A joint statement signed by representatives of the BASIC countries states: "Ministers agreed that hydrofluorocarbons (HFC) should be
dealt with through relevant multilateral fora, guided by the principles and provisions of UNFCCC and its Kyoto Protocol".

While India rejects the idea of discussing HFCs at multilateral fora such as the Montreal Protocol, it agreed to discuss the issue bilaterally
with the US. To this end, the Indian government has agreed to set up an Indo-US working group on climate change, which will among
other issues discuss HFCs. The joint working group will be headed by Union Environment Minister Jayanthi Natarajan on the Indian side,
while Todd Stern, Special Envoy on Climate Change, will lead the U.S. team.

HFC issues to be discussed in October and November

Nations are expected to discuss the curbing of HFCs in multilateral meetings slated for October and November. At the end of October, the
25th Meeting of the Parties to the Montreal Protocol (MOP 25) will be held in Bangkok, Thailand. Proposals to amend the Montreal
Protocol in respect of HFC phase-down have been submitted for five consecutive years and during the July 2013 meeting Parties created
a formal group to consider technical, financial and legal aspects of addressing high-GWP HFCs by using the mechanisms of the Montreal
Protocol. Discussions in this respect are expected to continue in the October meeting especially in view of the UN climate negotiations
(COP 19) to be held in Warsaw in November, in which the issues related to HFCs are to be taken up by a number of countries as well as
the EU.
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China builds a new CO, cascade cold store with 100,000 ton refrigerating capacity

.com

03 September 2013

China’s first large scale R404A/CO, cascade project, the first of its kind in China’s cold chain logistics sector will open in Chongqing next
year. It is estimated that the adoption of CO, cascade refrigeration technology to cool the cold store, could reduce investment in the
project by 30%.

The CO,, cold store, located in the Chongging Kaier International Cold Chain

Logistics Industrial Park, will be start operating in March, 2014. Once established,
the 100,000 ton CO, cold store will be the first application of R404A/CO

technology in China’s cold storage sector.

100,000 ton cold store integrates key cold chain processes

The cold store covers an area of 45, 995 m? in the Jiangbei Industrial Park of
Chongging. The cold store integrates manufacturing and processing, freezing and
refrigeration, product trade and logistics delivery. Thanks to the cold store, the
Industrial park will feature:

e 100,000 ton cold storage
e 72,000 ton freezing space

e 19,000 m? office zone
e 7,000 m? trading area
e 8,000 m? processing base.

CO, cascade technology realises 30% cost savings

A total investment of RMB 500 million (€61 million) has been made in the cold store project, which will replace a previous ammonia
based system with a R404A/CO, cascade refrigeration system. According to Congqing Kaier International, the adoption of the CO,

cascade technology potentially reduced the total project investment by 30% compared with conventional refrigeration systems. Zeng
Fanjiang, the General Manger of Chongqing Kaier International regards the R404A/CO, cascade technology to be proven as safe,

energy efficient and environmentally benign for industrial refrigeration and food retail applications in China.

The state-owned company China Icepower Energy Tehcnology Co. Ltd. introduced the CO, cascade technology from abroad and is
currently cooperating with leading international CO, compressor manufacturers and other component suppliers to bring to light this
innovative, environmental friendly and energy-saving demonstration project.
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First R22 replacement with CO; in supermarket in Brazilian state of Ceara

.com

13 August 2013

Covering an area of 10 thousand m? the new Cometa store in North Eastern Brazil is the first in the state of Ceara to feature a secondary
COy, refrigeration system, using CO, for both cooling and freezing applications. Driving this latest Brazilian investmentin CO, were

R744’s sustainability, energy efficiency and reduced operational costs.

In the Brazilian magazine “engenharia arquitura”, Bitzer engineer Alessandro da
Silva and Arneg engineer Thomas Schiller, explain the latest Brazilian R744
supermarket system set-up and advantages.

Cometa’s CO, supermarket system

Alessandra da Silva explains that the CO, system features a low pressure CO

stage, which includes a low temperature (LT) circuit with direct expansion, and a
medium temperature (MT) circuit with liquid recirculation (LR). A heat exchanger
transfers the heat from the CO, circuits to the high pressure, R134a stage of the

system.

The CO, system features:

Bitzer compressors, three in the frozen foods section, each of 2HP, and with a capacity to generate 33.1226 kcal/h
Electronic expansion valves

A SWEP cascade condenser

A large tank that feeds a 1.1kW Grundfos pump, which distributes the liquid CO, throughout the store's refrigerators
Guntner evaporators

e Carel electronic controllers

The kW and evaporation temperatures required at the different system stages are as follows:

e Pumped CO, for cooling: 128 kW, evaporation temperature -5°C
o CO, for freezing with direct expansion: 34kW, evaporation temperature -30°C
o R134a: evaporation temperature -10°C, condensation temperature 45°C

With regards to refrigerant charges, the charge in the low-pressure stage of such systems is around 300kg, whilst the high pressure
R134a stage has a refrigerant charge of around 150kg.

R744 system advantages

“One of the main advantages of this refrigeration system is that the energy efficiency can exceed 20% in comparison to traditional R22 or
R404A systems,” explains da Silva.

Other system benefits include smaller diameter tubing and smaller sized evaporators, as well as a faster pull-down time thanks to the
greater heat transfer capacity of CO,.

According to da Silva the CO, system is easy to operate and maintain, the latter requiring an oil and filter change once a year.
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Interview with Mr. Brian Davis, Senior Global Sales Director of Danfoss

29 July 2013

R744.com talked to Brian Davis, Senior Global Sales Director of Danfoss during the 2013 China Refrigeration Exhibition on the latest
CO, technology developments and the company’s market strategy in China. Whilst high technology efficiencies have been proven,
customer education is needed to expand market uptake +VIDEO

R744.com: Compared with other markets, how does Danfoss market CO,
technology as an easy choice for end users in China?

Brian Davis: We recognise thatin China there is a strong sensitivity to safety
issues, namely personal safety, food safety, etc. There is also a need to improve
the operating efficiency. What is differentin China is thatin some parts of the
country the level of awareness of CO, technology is not as high as in Europe.
Therefore Danfoss has some work to do to educate and train customers. We have
to enlighten customers about the advantages of CO,, and that being
environmental friendly will not affect the security of employees, the safety of food,
nor will itimpact efficiency in a negative way. In fact, CO, technology will influence
efficiency in a positive way. So compared to the strategy in other markets, Danfoss
has to invest more in training, in educating the customer and making sure our own
employees are well versed in the advantages of the technologies so that they can best advise our customers.

Brian Davis

Flexline by Danfoss - China Refrigeration 2013

0:00/1:49

R744.com: Costs are usually one of the main considerations of end users. Does Danfoss have a solution to reduce the costs of
natural refrigerant-based technology for end-users?

Brian Davis: Yes. Danfoss has proven that the operating efficiency of natural refrigerant solutions can be 5-10% higher than that for
alternatives, meaning the operating costs are 5-10% lower. Danfoss makes it clear to our clients that the total cost of ownership (TCO) is
lower with natural refrigerants. Those customers seeing their competitor’s utilising natural refrigerant technology will most likely become
second level adopters, once Danfoss explains the benefits of natural refrigerants. The technology is proven not only in Europe, Northern
America and South America, but also in Asia. Are customer’s ready? Generally speaking, we think they are.

We understand that the Industrial refrigeration is sometimes a conservative market and new technologies typically need a longer time to
be adopted by customers. We’'re not interested in just earning business today. Danfoss has a commitment to this industry’s long-term
future. In the Chinese market, Danfoss can provide solutions both for today’s adopters of natural refrigerant technologies as well as for
tomorrow’s technology adopter’s.

R744.com: Some industrial experts believe CO, refrigeration technology’s time as a global mainstream refrigeration solution is
coming. What do you think?



Brian Davis: That's a good question. When you think about the drivers that bring interest in natural refrigerants, one of the main drivers is
environmental protection. We all share the same earth, the same environment. Although some markets are a little bit ahead of others in
terms of regulation on pollution and emissions, we all need environmentally safe and efficient systems. | believe these drivers for
sustainability are going to drive the market for CO, technology.

R744.com: Is this also true for China?

Brian Davis: Yes. | think one thing that the Chinese market demonstrates is a real sense of urgency. Things get done quickly in China.
There’s a very easy way to mobilise resources to make quick decisions. If we look at the next few years | don’t think people will be saying
China is not as prepared for natural refrigerants as the Western world.

R744.com: What will be the key market strategy for Danfoss in China in the next few years?

Brian Davis: There is basically a three-tier market in terms of products. For the low-end market, where products are manually operated
and offer very low technology, Danfoss does not participate. In the mid-market, Danfoss has product lines that can meet the requirements
of nearly all typical installations, with proven semi-automatic technology. In the high-end market, products are fully automated. These
products are installed in refrigeration systems that are operated automatically, and generally employing electronics. High end products
perhaps are not suitable for all customers because in China, as some end users are still sensitive to the initial (installed) costs. Danfoss’
strategy is to take the customers of the low-end products and convince them to spend a little bit more money to get a product that is of
world-class quality, safety, and operating efficiency. The second part of our strategy is to take the customers that are already at the mid-
level market and convince them to invest in fully automatic controls to reap the maximum benefit of our technology.

As more and more Chinese end users become regional and then develop to become global players, they will need to utilise the same
kind of technologies the global companies in Europe and North America employ. Further, there are more and more Western companies
that see China as a growth opportunity and want to invest. They are not going to reduce the specification of their systems to the same
level as their local competitors. Rather, they will maintain the same high level of quality and automation in their systems. All of these
trends create opportunities for Danfoss to develop alongside our customers.

R744.com: Thank you.
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UK retailer Tesco has opened a new CO, supermarket in the city of Ningbo. The
supermarket located in Zhenhai District of Ningbo, occupying an area of 15,895
square meters, is the largest supermarket around the region.

In the CO, supermarket, a series of energy saving technologies are used. The
store adopts advanced Environmental Management System (EMS) and many
energy reduction measures such as LED lights, and a heat reclaim system. The
store captures waste heat to produce hot water to reduce fossil fuel use. Ilts CO,
cascade system is manufactured and equipped by Carrier. With the CO, cascade
system and other measures, the store can save up to 25% of its energy use, with
an annual reduction of 9.7 million kilowatt hours in power and saving 1560,9 tons
in carbon emissions.

So far, Tesco has equipped four stores with R744 refrigeration in China. The other three stores are in Beijing, Shanghai and Xiamen. In a
workshop organised by the Chinese Association of Refrigeration and shecco this April, Mr. Wei Qian from Tesco China said: “in the near
future, let's say 3-5 years, all new Tesco stores will adopt natural refrigerants.”

In China, CO, has been viewed by the industry as a viable alternative to hydrofluorocarbons (HFCs) for supermarkets. People have seen
the benefits CO, refrigeration systems could bring to supermarkets including energy savings, low HFC refrigerant charge, and lower HFC
refrigerant costs. More and more international food retailers and consumer brands are introducing CO, refrigeration to their business in
China. In 2012, Nestlé installed an R744 refrigeration system at its low temperature frozen storage room in the city of Harbin. Tesco built
a large distribution centre with a CO,, refrigeration system in Jiashan of Zhejiang Province. Carrefour is also introducing CO», refrigeration
to its stores in China.

Local market players are also attracted by the benefits of R744 in the food industry. Recently, one of China’s largest seafood processing
companies Dalian Zhangzidao Fishery Group established China’s largest CO, cascade cold storage for its seafood processing in
Dalian. The company is also planning on using a natural refrigerant systems for its next 30,000 tons low-temperature cold storage facility
in China.
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Venezuela’s first CO, supermarket refrigeration system

.com

10 July 2013

The first CO,, refrigeration system in a Venezuelan supermarket was installed in the Automercados, Los Chaguaramos store in the
capital Caracas. The CO, system incorporates a Hillphoenix rack that uses CO, direct expansion (DX) for low temperature (LT), and
glycol for medium temperature (MT). The completed installation was only the third in Latin America to use CO, as the refrigerant for its
fridges and freezers.

“Environmental protection has always been an important part of Plaza’s. We have
made progress, making investments and incorporating innovative store solutions,
with the aim of minimising the environmental footprint of our operations,” said
Javier Rodrigues, Director of Projects and General Services at Automercados
Plaza’s.

Rodrigues explains that as 60% of in store electricity consumption is linked to
refrigeration and freezing, Automercados have dedicated significant efforts to
searching for a viable refrigeration solution that is good for both stores and the
planet. CO, refrigeration meets both these requirements.

Werdes
como el

Planeta

CO, cooling solution suited to high ambient temperatures

- -

Located in the northern part of the country, Caracas has a tropical climate. The annual average temperature is approximately 23.1°C
(74°F), with the average of the coldest month (January) 21.1°C (70 °F) and the average of the warmest month (May) 25.0°C (77°F).

Although CO, offers many advantages as a refrigerant, including low global warming potential (GWP), zero ozone depletion potential
(ODP), and low cost, constraints on operating efficiencies at high ambient temperatures remain a challenge for CO, transcritical systems.
However, CO, cascade systems retain their high level of efficiency even in hot climates such as Venezuela’s.

For this reason Hillphoenix’s low temperature CO, DX CO, cascade refrigeration system was chosen, a sustainable refrigeration
solution, efficient at high ambient temperatures. The system features the following:

e CO, piping on the sales floor and back room freezers
o Electronic expansion valves (EEVs) on evaporators
Primary refrigerant confined to mechanical room

e 60-80% HFC charge reduction

Costan cabinets are used throughout the store.

Los Chaguaramos store features several sustainable building technologies

The new 1,800m2 store, the 15t one of the chain, is situated in the old Los Chaguaramos drive-in cinema.
In addition to the combined CO,/glycol refrigeration system other environmental features include:
e Natural lighting

e Solar panels
o Rainwater collection

Venzuela’s HCFC Phase out Management Plan (HPMP) and implications for natural refrigerants

Venezuela ratified the Montreal Protocol on ozone depleting substances in 1989. As part of its efforts to reduce emissions of CFCs and
HCFCs, in 2006, the Venzuelan Environment Ministry began converting 88 refrigerant gas companies in Venezuela, moving away from
the use of Freon gases four years earlier than required, stopping over 50 million tons of CO, from entering the atmosphere.

Whatis more, as Part Venezuala’s HPMP the use of hydrocarbon refrigerants has been demonstrated. Manuals for refrigeration
technicians informing about how to service of alternative technologies, including hydrocarbons, are also under preparation.

About Hillphoenix
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Hillphoenix Inc., a Dover Company, is based in Conyers, Ga. The company designs and manufactures commercial refrigerated display
merchandisers, refrigeration systems, integrated power distribution systems and walk-in coolers and freezers.
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China set to reduce HFC emissions by 280 million tonnes of CO2 by 2015

09 June 2014

Atthe end of May 2014, the China’s State Council announced a short-term target to reduce emissions of hydrofluorocarbons (HFCs) by
280 million tonnes of CO, equivalent by 2015. In addition, a Chinese government official announced that the next five-year plan starting

in 2016 will for the first time include controls on CO, emissions by an absolute cap.

The announcement by the State Council on reduction of HFC emissions was
included in the 2014-2015 Energy Conservation, Emissions Reduction and Low
Carbon Development, released to the public on 26 May 2014.

Action Plan encourages replacement of HFCs with alternatives

The Action Plan sets a target for the reduction of carbon emission of atleast4% in
2014, 3.5% in 2015 through industrial restructuring, energy-saving construction
projects, upgraded coal-fired boilers, and motor vehicle emission reduction. The
Plan supports installing of energy-saving technologies in industry, construction,
transportation and public facilities and encourages reduction of HFC emissions
through accelerated destruction of these gases and replacement with alternative
refrigerants used in refrigeration and air-conditioning. The goal for HFC emission
reduction is the equivalent of 0.28 billion tonnes of CO, by 2015.

The Action Plan emphasizes strengthening of the government policy in support of taxation and electricity demand management, whilst
increasing government investmentin carbon emission reduction and helping to finance the green economy development. The Plan also
urges public participation to enhance the awareness of corporate social responsibility to encourage corporate emissions reduction.

China’s absolute cap on emissions to drive talks on new global climate treaty

Chinese President Xi Jinping stressed thatinnovation and technology will play a key role in environmental protection of China, during
the 2014 International Conference on Engineering Science and Technology in Beijing held on 3 June. In the next five-year plan starting
in 2016, China will set an absolute cap on its CO, emission, said He Jiankun, chairman of China's advisory Committee on Climate
Change, during the conference.

While the details of the five-year plan and the emissions cap are still to be defined, the announcement might be a signal of altering
Chinese climate policy. On a global scene itis generally considered a potential game-changer in the climate negotiations. Up until now
China had refused to consider an absolute cap on emissions, which as one of the key factors contributed to the failure of 2009 climate
negotiations in Copenhagen. The announcement could therefore provide a boost to the talks leading to negotiations on a new global
climate treaty expected to be adopted in 2015.
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2014 China refrigeration: latest hydrocarbons products on display

28 April 2014

Atthe 2014 China Refrigeration Exhibition in Beijing, a number of international and Chinese suppliers showcased their latest
hydrocarbon products. hydrocarbons21.com looks at those exhibitors displaying R290 and R600a products. + PHOTOS

Atthe 24" China Refrigeration Exhibition, held from 9-11 April 2014 in Beijing. In
terms of hydrocarbon products, leading manufacturers and suppliers in the
Chinese market are updating their technologies or extending product ranges to
meet the market's requirement. Many companies confirmed that hydrocarbons are
clearly accepted as an alternative technology with great potential in the -
manufacturing of domestic and commercial refrigerators and freezers. :

ORZARI2201

hydrocarbons21.com Gold Partners

Embraco - The Brazilian compressor manufacturer presented its R290 and R600a
compressors for various commercial applications at its booth. Covered were
compressors for vending machines, medical appliances, horizontal freezer and
after market. In example, R290 model EMTE2134U optimized compressor for
chest and ice cream freezers allowing bigger cooling capacities with a small compressors. The company has a factory in China for its
compressor production.

Tecumseh - This year Tecumseh celebrates 80 years of existence and 50 years of partnership with its Chinese partner Century.
Tecumseh exhibited number of hydrocarbon compressors. On display were TH Series of R290 compressors for commercial refrigeration
for low and medium temperatures, capacity range 1/15 - 1/5 HP or the AE2 range with capacities 1/5 to 1/2 HP.

hydrocarbons21.com Silver Partners

Cubigel /HUAYI - The Spanish manufacturer brought to this year China Refrigeration two samples of its R290 compressors. NPT12FSC
designed for commercial applications, this R290 compressor low energy consumption by adopting electronically controlled running
modes and variable speed system.

Frascold - The ltalian compressor manufacturer exhibited its semi-hermetic reciprocating compressor for suitable for hydrocarbons,
model S 20 56 AXH. The AXH (R290, R1270, R600a) / AXY / AXE Series come in 76 models, 2 to 8 cylinders.

SECOP - The German compressor manufacturer showcased its series of R290 and R600a compressors at the booth. The innovative XV
R600a with removable electronic controller received an Innovation Award for its extremely small and light size challenging current
industry standards. SECOP claims that cooling capacity is 20% higher than for conventional R600a compressors at very low noise levels.
The new model has an adaptable capacity for various applications.

Others exhibitors

Midea - As the only Chinese system supplier Midea showcased its R290 air conditioner. At least that every visitor must thought seeing
the marketing messages clearly pointing to “R290 New Refrigerant” system, the actual exhibited out door unit was however not R290 but
an HFC model. The industry highly anticipated market introduction of R290 residential spit AC unit has not yet become a reality as
neither of Midea, Gree or Haier has started real production of R290 AC.

Shanghai HIGHLY - Shanghai HIGHLY Group Co., Ltd. is one of largest compressor manufacturers in China. At this year’s exhibition, the
company presented it's G, L, H series R290 compressor models. The cooling capacity of HIGHLY’s R290 compressor is between 700w
and 4700w. Chinese current standards on flammable refrigerants have slowed down the adoption of R290 solutions for the domestic
market.
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UNIDO helps Chinese Midea convert AC production to R290

31 January 2014

With the funding from the Multilateral Fund for the Implementation of the Montreal Protocol, UNIDO has helped convert a production line
for residential air conditioners to ozone and climate-friendly propane in China, improving energy efficiency of systems by 10-15%. This
project provides useful experience for other developing countries seeking alternatives to ozone-depleting substances, especially in West
Asia and Africa.

The conversion of the production line from ozone-depleting R22 to an alternative
refrigerant propane (R290), which does not deplete the ozone layer and has a
very low global warming potential (GWP), took place at Midea, one of the major
air-conditioner producers in China. The air conditioner production line converted
by the United Nations Industrial Development Organisation (UNIDO) has a
production output of 200,000 units per year.

Reducing emissions by almost 1 million tCO5eq per year

The project contributes towards China’s commitment to freeze the consumption of
hydrochlorofluorocarbons (HCFCs) by 1 January 2013, in line with the country’s
obligations under the Montreal Protocol. In addition, this project could have an
importantimpact on the entire Chinese market since hydrocarbons as an
alternative technology to HCFC-22 with minimal climate impact has proven as viable and can now be adopted by other refrigeration and
air conditioning manufacturers. The project has also significant demonstration value for the safe manufacturing, installation and servicing
of products with flammable refrigerants.

Ultimately, the environmental impact of the project is the following:

e 240 tonnes of HCFC-22, or 13.2 tonnes of ozone-depleting potential, were phased-out;
e 967,490 tonnes of CO, equivalent emission reduction per year.

Useful experience for developing countries with high ambient temperature

The conversion at Midea serves as an example for many developing countries, experience from which will be useful for other UNIDO
projects in West Asia (Middle East and Near East), as well as in Africa.

In West Asian countries, the phase-out of HCFCs has become a challenge as at present the most commonly employed alternatives to
HCFC in the air-conditioning sector in the region have high GWP. Therefore, UNIDO, in cooperation with the United Nations Environment
Programme (UNEP), has developed a project for countries in the region, which aims to shed light on potential sustainable technologies
for countries with high ambient temperatures. Midea’s experience with R290 is very importantin order to demonstrate to West Asian
countries the performance, as well as the efficiency and safety features, of the new system.

Demonstration of R290 AC in UNIDO meeting with African countries

In late November 2013, UNIDO organized an expert group meeting for the national ozone units of 21 sub-Saharan African countries to
discuss challenges and opportunities during the phase-out of HCFCs in Africa. A prototype air-conditioning unit was shipped from Midea
in China to UNIDO’s headquarters for the meeting. During this event, UNIDO and the German development agency, GlZ, demonstrated
the functioning of the Midea air conditioning unit working with R290. UNIDO was able to showcase the safety issues related to the
operation, maintenance and servicing of R290 air conditioners. This was a valuable learning opportunity, which could lead to similar
projects in other countries.

© 2014 hydrocarbons21.com - Managed by shecco™
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No progress on a global HFC deal at the Warsaw Climate Talks

27 November 2013

In little more than a year governments around the world are expected to submit their emission reduction contribution for the period after
2020. This was the agreement made at the Warsaw Climate Talks that concluded last week and during which only limited progress was
made towards negotiating a new global climate agreement. No progress was made on global action to address climate pollutants
hydrofluorocarbons (HFCs).

During the 19! Conference of the Parties (COP19) to the United Nations
Framework Convention on Climate Change (UNFCCC), in Warsaw, Poland, only
limited progress was made in international negotiations towards a global climate
agreement to come in force after the Kyoto Protocol expires in 2020.

While the question of who should pay for the losses caused by climate change
(loss and damage discussion) was one of the key issues discussed at the COP19,
discussions on mitigation opportunities to reduce emissions of gases other than
CO2, namely climate warming hydrofluorocarbons (HFCs), were limited. However,
reducing HFCs could deliver substantial greenhouse gas (GHG) emission
reductions in the near future at a relatively low-cost, and are considered by many
to be a “low hanging fruit” in climate protection.

New emission reduction targets in 2015

After long hours of negotiations, an agreement was finally reached among the participants of the COP19. It foresees that by the first
quarter of 2015 governments around the world put forward with their contributions (national targets) to global efforts to reduce GHG
emissions, which will come into force after 2020. These targets are to be addressed in the new global climate agreement thatis meant to
replace the Kyoto protocol and should be signed during the COP21 that will take place in Paris at the end of 2015.

Loss and damage

Loss and damage (of extreme climate events) became one of the central discussions at this year’s Climate Talks, highlighting the deep
divide between the developed and developing countries on climate change issues. At one point a block of 132 countries briefly walked
out of the UN talks to protest the increasingly fractious climate negotiations.

A compromise was reached at the end by setting up a “Warsaw International Mechanism” which would allow victims of climate disasters
to receive aid but that will not be linked to any liability from developed countries.

Calls for global action on HFCs

Action on climate warming HFCs has been repeatedly referred to as “low hanging fruit” in climate protection by interventions made at
COP19 plenary sessions by several parties, including the US and the European Union.

Atthe end of the first week a draft text of the ministerial decision was circulated which made reference to reducing HFCs. The draft text
proposed that countries should agree to adopting “appropriate measures under the Montreal Protocol on substances that deplete the
ozone layer to progressively reduce the production and consumption of HFCs, based on, inter alia, an examination of economically
viable and technically feasible alternatives, and to continue to include HFCs within the scope of the convention and its Kyoto Protocol for
accounting and reporting of emissions.”

India and Saudi Arabia block progress on HFCs

However, countries such as India and Saudi Arabia have been blocking efforts to take international action on HFCs. The respective
delegates made interventions against using the Montreal Protocol to phase down HFCs, maintaining that that the Protocol has little
jurisdiction over these climate-damaging gases.

This is despite the fact that during the meeting of the 20 major economies on 6 September 2013, India as well as Saudi Arabia along with
the rest of the G-20 countries expressed their support for initiatives that are complementary to efforts under the UN Framework
Convention on Climate Change (UNFCCC), including “using the expertise and institutions of the Montreal Protocol to phase down the
production and consumption of HFCs”, while continuing to “include HFCs within the scope of the UNFCCC and its Kyoto Protocol for
accounting and reporting of emissions”

Industry supports global action on HFCs
Members of the global industry initiative Refrigerants, Naturally! (which includes consumer brands such as PepsiCo, Red Bull, Unilever
and The Coca-Cola Company) and Greenpeace issued a statement calling on all parties of the UNFCCC at the COP19 to declare their

support for formal negotiations of HFC phase-down under the Montreal Protocol.

“Our experience proves that natural refrigerants are technically and economically viable alternatives to HFCs and HCFCs. They do not
http://www hydrocarbons21.com/news/viewprintable/4741 172
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New United Nations GUIDE assists Developing Countries in the adoption of Natural
Substances

25 November 2013

A new report by the United Nations Industrial Development Organization (UNIDO) and shecco provides assistance to developing
countries in the leapfrogging from ozone-depleting substances directly to natural refrigerants and foam-blowing agents. The “GUIDE
UNIDO’ presents results from a major conference held in June 2013, as well as findings from two global UN surveys and more than 50
best-practice cases from developing countries.

The “GUIDE UNIDO - Natural Solutions for Developing Countries” was launched
to support developing countries looking for safe, cost-effective and technically GUIOE 2013
viable natural solutions to replace ozone-depleting substances in the heating, "‘

refrigeration, air-conditioning and foam-blowing sectors. Its ultimate objective is to '
share experience with hydrocarbons and other natural substances in the current NATU RAL she.cco
phase-out of ozone-depleting HCFCs in Article 5 countries under the Montreal OLUT ONS

Protocol. Jointly researched and published by UNIDO and market development £x
expert shecco, the GUIDE is based on two pillars: lpb
FOR DEVELOPING

COUNTRIES OV O (o

1. UNIDO ATMOsphere Technology Summit: The GUIDE presents lessons ——
learnt from an event held on 3-4 June 2013 at the UNIDO headquarters in INCLUCING LNADO ATMOSFMERS SUMMARY £ PORY
Vienna. The conference focused on technology options for the HVAC&R
sector, as well as for the foam sector. It brought together 150 National Ozone Officers, ministry representatives, component and
system suppliers, end-users, academics and non-governmental associations to actively discuss the technical, commercial and
social viability of natural refrigerants and foams.

2. Global Survey: A global survey addressed stakeholder groups involved in the HCFC phase-out in developing countries and
economies in transition. It received responses from 82 countries. This survey was important in capturing the opinions and trends
amongst different stakeholders throughout the entire globe. In addition, findings from a 2012 UNEP (United Nations Environment
Programme) survey were released exclusively for the GUIDE to complement the findings.

Paving the way towards more sustainable and greener industries worldwide

“As one of the implementing agencies of the Montreal Protocol, UNIDO has always been committed to promoting
sustainable solutions for companies in the refrigeration, air conditioning and foam sectors that are transitioning away from
ozone depleting substances. [...] We hope that the lessons learnt from the Summit as well as the findings from the survey
for stakeholders in Article 5 countries, which are summarised in this publication, will pave the way towards more
sustainable and greener industries worldwide,” explains Sidi Menad Si Ahmed, Director of the Montreal Protocol Branch
of UNIDO, the motivation for launching the GUIDE UNIDO.

“For more than a decade, shecco has been working together with the heating, refrigeration and cooling industry to
introduce technology solutions that would not only alleviate the environmental burden from direct and indirect greenhouse
gas emissions, but that more importantly would highlight the business case for all those involved in a transition towards a
“green economy”. shecco is looking forward to initiate a dialogue with all involved parties that we hope will continue long
after UNIDO ATMOsphere has finished, leading to measurable and favourable results for the economy and the
environment likewise,” adds Marc Chasserot, Managing Director shecco.

Content

The GUIDE also covers the following topics:

o Natural Refrigerants & Foam-Blowing Agents: An introduction to the most commonly used natural refrigerants and foam-
blowing agents including ammonia, carbon dioxide, hydrocarbons, water and air in the HVAC&R sector today.

o Success Stories of Natural Substance Use: An overview of best-practice examples of natural refrigerants and foam-blowing
agents to be followed in industrial refrigeration, light commercial and commercial refrigeration, domestic refrigeration, and the
heating and foam sectors in developing countries.

o Barriers for the uptake of natural substances in developing countries: An analysis of the main technology, market and policy
barriers for the adoption of natural substances in developing countries. For each section a general introduction is followed by
specific barriers identified and concrete solutions found. Survey results complement each section with latest data for the fields of
awareness, training & certification, safety & technology standards, regulation & policy frameworks, financial incentives & costs,
technology & market availability, and refrigerant selection methodology.
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o Case Studies: 50 case studies are presented in an easy-to-access format providing a short overview of best-practice examples in
developing countries. Each case study lists the substance used, the world region concerned, and the application sector.

Official GUIDE launch at the ATMOsphere Bangkok Side Event

The GUIDE UNIDO was officially launched at a dedicated side event organised on 24 October 2013 in Bangkok, Thailand. The
“ATMOsphere MOP25” event was a success, bringing together 100 participants, mostly National Ozone Units officers, environmental
protection agencies, industry representatives and end-users. It was held during the 25th Meeting of the Parties to the Montreal Protocol
(MOP25).

More information
About UNIDO

The United Nations Industrial Development Organization (UNIDO) is the specialized agency of the United Nations that promotes
industrial development for poverty reduction, inclusive globalization and environmental sustainability. The Organization draws on four
mutually reinforcing categories of services: technical cooperation, analytical and policy advisory services, standard setting and
compliance, and a convening function for knowledge transfer and networking. Its Montreal Protocol Branch is involved as an
implementing agency for the Multilateral Fund for the Implementation of the Montreal Protocol.

About shecco

For more than a decade market development expert shecco has been active in helping bring climate friendly technologies faster to
market. shecco supports over 100+ partners worldwide in two areas: the HVAC&R sector, where the focus is on sustainable refrigeration,
heating & cooling technologies using natural refrigerants; and the transport sectors where an emphasis is put on electric vehicles.

shecco offers a variety of services, ranging from online industry platforms, to market research & consultancy services, events
management, funding & grants support, and public affairs.

© 2014 hydrocarbons21.com - Managed by shecco™
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Hydrocarbon-based ACs gaining popularity in developing countries

12 July 2013

RN 8 v ow& t&l 1 ' . & !

The conference “Advancing Ozone and Climate Protection Technologies — Next
Steps” held in Bangkok, Thailand on 29-30 June 2013 offered the opportunity for
over 300 participants to share information and updates on technologies, policies,
standards and the availability of climate-friendly alternatives.

Godrej increases production 10-fold, reaching 25,000 units

Mr Dilip Rajadhyaksha from Godrej outlined the company’s experience in the
development and handling of hydrocarbon-based air-conditioners in India. In
collaboration with the government of India and GIZ Proklima, the pilot
manufacturing of R290 ACs was initiated in April 2012. Since then production has
already increased 10-fold, reaching 25,000 units, sold in the Indian market. Mr
Rajadhyaksha stressed that not a single incident related to production, installation
or transportation of these products has been recorded.

As concerns safety precautions, Godrej has conducted a risk analysis study to evaluate what would happen in the event of a leak. In the
case of an extreme leak situation, the studies indicate that between 65-75% of the refrigerant exits the system, which translates into about
270g for an AC unit with a charge of 375g. This aspect needs to be taken into consideration in determining the initial charge of a system.
The use of solenoid shut-off valves can further reduce the leakage to around 20%, while a refrigerant leak detection system issues a
visible and audible alarm in the event of a leak.

Network of trained technicians across the country

“Godrej is the only appliance company in the industry, which was appointed by the government of India to carry out training on various
projects... and we have trained hundreds, probably thousands of technicians all over the country”, pointed out Mr Rajadhyaksha.
“Training has also reached other countries like Bangladesh,” he added.

A network of master technicians trained by a team of GIZ and Godrej experts on the safe handling of hydrocarbon air-conditioners
disseminates knowledge to all technicians working at Godrej branches and franchisees all over the country. The use of factory flared
connection for split ACs is one of the measures that Godrej insists upon to ensure safe installations in the field.

High ambient performance of R290 ACs

Godrej has conducted a study to evaluate the performance of hydrocarbon air-conditioners vis-a-vis R22 units in high ambient
temperatures with following results:

o Variations in COP at high ambient temperature for R290 are the same as with R22
o Variation in capacity of R290 is the same as with R22

The testing concluded that R290 is well suited to high ambient regions and further studies will be conducted to analyse results using
various components under different conditions.

Haier and Midea to start mass production in August

Mr Tanun Sattarujawong from Haier provided an overview of the development of HC air-conditioners in China that was accelerated by
the adoption of the safety standard in May 2013. With one completed production line and laboratory in Chongqing and two production
lines and laboratories in Jiaozhou under development, Mr Sattarujawong announced that mass production of HC air-conditioners will
kick off in August. A cost analysis indicates that the cost of a 12,000BTU R290 unit will increase by around $9 (€6.90) as compared to a
comparable R22 unit.

Haier's R290 range includes:

e 9,000BTU and 12,000BTU cooling-only, non-inverter model
e 9,000BTU and 12,000BTU heating non-inverter model
e 9,000BTU and 12,000BTU inverter model (still under development)

The absence of certification for hydrocarbon-based air-conditioners is a major barrier to their mass-production in the Chinese market,

stressed Mr Zhiyong Liu from Midea. While certification is only expected next year, the company’s split HC air-conditioners have been

already certified by the TUV. Midea will therefore start with the production for the export market, which should be initialised in August.
rrr o ! !
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Indian campaign promoting hydrocarbon ACs achieves initial success

03 July 2013

cBalance and Noe21 have created the (F)air Conditioning Campaign to promote hydrocarbon (HC) ACs in India. The campaign has
achieved initial success by involving local organisations like the Indian Institution of Management Ahmedabad (lIM-A) and CGH Earth,
both early adopters of hydrocarbon ACs. The campaign aims to highlight the benefits of HC ACs such as reduced energy consumption
and reduced electricity bills.

The (F)air Conditioning Campaign was created after consumer interest groups i
and associations decided to join forces to work together to protect the planet’s f ey AC bought by o hooef from 2012 on rom on MC-230 foverage of 40
climate. The partnership campaign to promote the use of hydrocarbon ACs in India R e At S tout bt vy i S

was started by cBalance from Mumbai and Noe21 from Switzerland in September
2012.

Innovative campaign for hydrocarbon ACs widely supported

20 622 lakhs 1339

with the Indian Institution of Management Ahmedabad (IIM-A) and CGH Earth oy rios.. mahawnatte - aow anbmn’
sunbed wreally

Since the beginning, the campaign has been warmly welcomed and supported,

already registered as voluntary early adopters of hydrocarbon ACs in their SRS

institutions.

The campaign adopts a very innovative method to involve related industry stakeholders in the promotion of hydrocarbon ACs. It allows
stakeholders to join the campaign in multiple ways, as:

e Voluntary adopters: institutions/organisations that adopt natural refrigerant technology and pledge to procure only natural
refrigerant-based split unit ACs for all future institutional purchases.

o Consumer Ambassadors: organisations that disseminate objective information about the environmental and cost benefits of
natural refrigerant-based split unit ACs to consumers.

e Academic Ambassadors: educational institutions that integrate stimulation of interest in natural refrigerant-based technology
through formal information dissemination as well as projects, discussions, and workshops into its curricula for relevant academic
programs.

o Technical Ambassadors: persons/institutions relied upon for their demonstrable competence and capability to catalyse interest
and enhance confidence in natural refrigerant-based technology amongst technical decision makers and amongst commercial
and industrial enterprises.

The goal of the campaign is to make the comparative benefits of hydrocarbon ACs well known to all customers, ranging from households
to real estate developers in India. Currently, cBalance and Noe21 are working together with various industry stakeholders to help more
Indian consumers become familiar with the benefits of hydrocarbon ACs.

Greater energy efficiency of hydrocarbon ACs will benefit consumers

According to Fair Conditioning, the air conditioning sector is responsible for a major part of world’s F-gas emissions as well as for the
largest part of household energy demand in hot and humid climate countries. Currently, 2,000,000 air conditioner units are sold in India
every year. Previous generations of air conditioners brought not only cool air to the consumer but also high electricity bills, and also
released climate-changing gases. In comparatison, natural refrigerant based R290 ACs offer important advantages, both for the
consumer budgets and for the planet.

The creator of the campaign believes that greater energy efficiency of hydrocarbon ACs will benefit consumers for whom ACs weigh
heaviest on their electricity bills. They will also help reduce additional energy demand, replacing the high number of inefficient ACs,
which in 2012 contributed to widespread power outages in India.

Today Indian-made, hydrocarbon ACs are available. Godrej Industries now sells split systems with hydrocarbon R-290 and has achieved
the highest five-star energy efficiency rating and superior “life-cycle climate performance”.

© 2014 hydrocarbons21.com - Managed by shecco™
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US & China agree to cooperate on phasing down HFCs

10 June 2013

On 8 June 2013, President Obama and President Xi agreed on what could signal a “transformational chapter in international cooperation
on climate change”. Using the expertise from, and institutions of, the Montreal Protocol, among other forms of multilateral cooperation, the
United States (US) and China will work together to phase down the production and consumption of hydrofluorocarbons (HFCs).

The announcement reads: “Regarding HFCs, the United States and China agreed
to work together and with other countries through multilateral approaches that
include using the expertise and institutions of the Montreal Protocol to phase
down the production and consumption of HFCs, while continuing to include HFCs
within the scope of UNFCCC and its Kyoto Protocol provisions for accounting and
reporting of emissions”.

Paving the way to a universal agreement on HFCs
The agreement could be a major step towards building consensus for an

international agreement to phase down HFCs, which so far had been opposed by
China but also India and Brazil among other countries.

Achim Steiner, UN Under-Secretary-General and Executive Director of the UN Environment Programme (UNEP) welcomed the
announcement:

The signal from [President Barack Obama and President Xi Jinping] is important as both a confidence builder and if it
paves the way to a universal agreement involving all nations that reflects the science of where all emissions are today and
where they need to be by a series of deadlines beginning with 2020,”

For the past four years, the US, Canada, and Mexico have proposed an amendment to the Montreal Protocol to phase down the
production and consumption of HFCs.
A “transformational chapter in international cooperation on climate change”

Mr Steiner said that the announcement could signal a new and perhaps transformational chapter in international cooperation on climate
change.

Mr. Steiner said: “Along with a variety of recent signals from several key countries including China and the United States, this one on
HFCs by these two key economies is welcome as the world moves towards a universal UN treaty on climate change by 2015 - certainly
allowing the market for HFCs to grow will only aggravate the challenge of combating climate change.”

According to a UNEP Synthesis Report, without action the increased use of HFCs could add annual greenhouse gas emissions of
between 3.5 and 8.8 Gt CO, eq by 2050, comparable to the total current annual emissions from transport. Thus mankind risks undoing
the enormous environmental benefit achieved by the phase out of CFCs and HCFCs since the late 1980s.

A global phase down of HFCs could potentially reduce some 90 gigatons of CO, equivalent by 2050, equal to roughly two years worth of
current global greenhouse gas emissions.

© 2014 hydrocarbons21.com - Managed by shecco™
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Natural Solutions for Developing Countries - UNIDO ATMOsphere Technology Summit

23 May 2013

ATMOsphere is teaming up with the United Nations Industrial Development Organization (UNIDO), to co-organise the UNIDO
ATMOsphere Technology Summit, an international conference focusing on natural solutions for the HVAC&R and foam sectors in
developing countries. The Summit will take place at the UN headquarters in Vienna, Austria, from 3 - 4 June 2013, and will bring together
a unique blend of participants.

Well over 200 industry stakeholders and government representatives from both
developed and developing nations will meet for the two-day UNIDO ATMOsphere
Technology Summit. Natural refrigerant solutions suitable for end-users and
manufacturers from developing countries will be presented, including HVAC&R
applications featuring CO,, ammonia, hydrocarbons, air and water ’

=
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Developing countries can transition directly to natural-based solutions U N | D technology summit
N

A V ;
Across the world there is an increasing reliance on refrigeration, air conditioning v ‘ natural solutions
and heating technologies. These emit greenhouse gas emissions, particularly in % 3 - 4 June 2013 in Vienna
the developing world, where many heating and cooling technologies rely on high
global warming refrigerants. Natural refrigerant-based solutions provide an ideal
opportunity for developing countries to move away from greenhouse gas emitting
technologies and transition directly to energy efficient solutions that minimise climate impact.

Co-organised by shecco and UNIDO the UNIDO ATMOsphere Technology Summit will bring together policy and industry experts as well
as end-users and manufacturers from developing and developed nations to discuss natural refrigerant solutions that can be
implemented in the developing world.

Through panel discussions, case study presentations and more, the Summit will highlight technologies that are currently available to the
HVAC&R and foam industries, as well as focus on the cost of implementation, cost-effectiveness over time as well as barriers and
incentives regarding safety and training, opportunities and challenges faced when introducing natural substances.

Who’s speaking?

Over 40 speakers from all around the globe will present, including:

Sidi Menad Si Ahmed, Director, Montreal Protocol Branch, UNIDO
Mr. Juergen Hierold, UNIDO GEF

Marc Chasserot, Managing Director, shecco
Vincent Grass, Nestlé

Reinhold Resch, AHT Cooling Systems

Eric Delforge, Mayekawa

Agustin Sanchez, NOU Mexico

Wang Yong, FECO China

Cornelius Rhein, European Commission
Juergen Brenneis, Red Bull

Hajime Yabase, Kawasaki

Carlos Arruda, Supermercados Verdemar Ltda.
Tingxun Li, Midea China

Reinhold Resch

Register now!
Places are filling up fast. To register for the event please follow the link below:

UNIDO ATMOsphere Technology Summit Registration

Organisers

With branches in both Europe and Japan, shecco is a market development company for climate friendly technologies with expertise in
the field of natural refrigerants.

UNIDO is a UN agency dedicated to promoting and accelerating sustainable industrial developmentin developing countries.
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Business opportunities in the Chinese cold chain market

21 May 2014

Increasing consumer demand for convenience foods in China has required the cold chain logistics industry to evolve rapidly to keep
pace with the shift towards processed, ready-to-eat, packaged goods. However, food safety, ammonia refrigeration plant safety, and food
waste remain important issues to be addressed. Summarised below is a presentation by Guy Cloutier, from ammonia21.com bronze
partner CTC, which looks at these issues and developing market trends.

The Chinese twelve five-year Plan relating to the cold chain logistics was issued in
2011, following the release of the 2010 the Cold Chain Logistics Development
Planning by the Chinese National Development and Reform Commission
(NDRC). Since then the Chinese cold chain industry has developed rapidly,
increasing by an estimated average annual rate of 20%. However, food safety
remains a concern for many Chinese, and there is a widespread lack of
confidence in the safety of Chinese ammonia refrigeration plants. For instance, in
the 2012 spring a survey carried outin 16 major Chinese cities asked urban
residents to list “the most worrisome” safety concerns”. Food safety topped the list.

Improving China’s cold chain infrastructure

To cope with an annual growth rate in frozen food consumption of 8%, China
plans to develop its cold chain logistics industry by establishing a group of large-scale cold chain logistics distribution centres, and
fostering a group of competitive cold chain logistics enterprises by 2015.

Beyond this, the refrigerated storage industry needs to investin low temperature facilities to improve the cold chain. Here, innovative,
energy-saving technology will be key.

China’s food safety crisis

One of the key reasons driving the need to modernise China’s cold chain logistics sector is the food safety crisis. In 2007 the Asian
Development Bank released a report estimating that 300 million Chinese could be affected by food borne disease annually. This was
followed in 2011 by a study published in the Chinese Journal of Food Hygiene, which suggests that more than 94 million people become
ill annually from bacterial disease alone, leading to some 3.4 million hospitalisations. Only half this number of US residents is affected by
food borne bacteria, viruses and microbes combined, according to the CDC (Centre for disease Control) .

Food waste in the fruit and vegetable logistics sector

Another problem is food waste. Although China is one of the world’s largest growers of fruit and vegetables, considerable quantities of
produce are lost. Itis thought that around 12 million tons of fruit, and 130 million tons of vegetables are left to rotin China every year. Part
of the reason for this is that the lion’s share of China’s cold storage capacity is dedicated to the meat, fish and poultry sector.

Ammonia refrigeration incidents

A third area of concern is the number of incidents at ammonia plants, due to lack of adherence to standards and regulations, lack of
training, and improperly installed and maintained installations. For example, in 2013 an ammonia spill caused 15 fatalities in a cold
storage facility in Shanghai. Also in 2013, a fire resulting from an electrical failure in the refrigeration plant of a chicken processing facility
in Dehui, Jiman, lead to 120 fatalities.

Currently, there are three key standards that must be adhered to that relate to the cold chain sector:

e GB28009-2011: Safety code for cold storage
e GB50072-2010: Code for design of cold storage
e GB18218-2009: Code for the identification of major hazard, installations and dangerous chemicals

Background

Held on 23-26 March in Nashville, Tennessee, the IIAR 2014 Industrial Refrigeration Conference provided participants with a look at the
latest technologies and innovation in the field of industrial refrigeration, as well as a forum for networking and expert dialogue.

© 2014 ammonia21.com - Managed by shecco™
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What are the ammonia refrigeration trends in India?

19 May 2014

Sudhir Kumar of the Association of Ammonia Refrigeration (AAR) presented current trends in ammonia refrigeration in India at IIAR 2014
Industrial Refrigeration Conference & Heavy Equipment Show, organised in Nashville, Tennessee. Kumar addressed the state of the
industry, highlighted some of the AAR’s activities, and concluded with some suggestions for the future success of the industry.

Sudhir Kumar’s presentation addressed general aspects of the ammonia
refrigeration industry in India, noting key strengths and weakness. Ultimately, the
implementation of standards and professional training will be fundamental to
future success of the industry.

Current state of the industry

India is a developing country with a steady average growth rate. Kumar explained
that population migration to cities is predicted to increase by 30% by 2020. This is
likely to spark substantial growth in the food and beverage sectors, which should
also drive growth in the ammonia industry, especially as more and more
multinational corporations shift toward the use of natural refrigerants. In India, the
industry is estimated to be worth around 200 million US dollars, and the average
growth rate for industrial refrigeration is 10%.

Strengths and weaknesses of the Indian refrigeration industry

Kumar pointed out that India is home to a number of excellent manufacturing companies supplying major components in the field of
refrigeration such as compressors, heat exchangers, pressure vessels, piping and fittings, as well as valves and control valves. In
addition, the country has many well skilled engineers crucial to the design of plants.

On the other hand, the Indian industry suffers from a lack of trained plant operators and safety equipment and insufficient adherence to
safe practices. Kumar also noted that the industry in India faces an internal divide, with a part of the sector supplying substandard and
field-made equipment. This is in part due to the lack of specialised factory inspectors as well as out-dated standards for ammonia plants.
In addition, as in most areas around the globe, the industry is facing heavy lobbying from CFC and HCFC gas and equipment
manufacturers.

The industry also faces legal hurdles. For instance, one state has issued a notification that the use of ammonia within city limits is
prohibited, and that it should be replaced by refrigerant R22. However, R22 is due to be phased out due to its high ODP and high GWP.

In conjunction with this, negative marketing about ammonia by competitor companies manufacturing equipment using non-natural
refrigerants, together with scare-mongering by the media when reporting about incidents involving ammonia refrigeration, has put the
Indian ammonia refrigeration industry in a tight spot.

AAR’s playing role in development of national standard for ammonia refrigeration

The AAR is preparing “Safety Standard for Equipment, Design, and Installations of Closed-Circuit Ammonia Mechanical Refrigeration
Systems (FOR INDIAN CONDIDITONS)”. The organisation is working closely with central and state governments to have this approved
as the national standard for ammonia refrigeration.

In addition, AAR offers training programs that highlight the use of local languages and address topics such as

Safe plant design

Advantages of ammonia refrigeration

Best practices for plant operation
Compressor maintenance and services
Safety controls for refrigeration plants
Electrical safety

Best practices for oil charging and removal

Looking to the future

In conclusion, Kumar stated that vital to the future success of the Indian ammonia refrigeration industry is training of operators across
India, including the creation of training schools. Kumar called on the government to play a key role in the future of the industry, stating
that government approval of standards is necessary. In addition, liaising with government agencies to raise awareness of the safe
operation of ammonia plants will help to create an environment more conducive to the uptake of ammonia in refrigeration applications.
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From Russia with love: clearing the path for greater use of ammonia

25 February 2014

Developing systems based on natural refrigerants, especially ammonia, extending their use nationwide and enhancing training for
technicians were among the conclusions and part of the resolutions of two conferences co-organised by the Russian Ministry of
Environment at the end of last year 2014 is expected to see significant progress in overcoming regulatory barriers to the use of ammonia
and work on technical and educational standards.

Titled “Natural refrigerant ammonia - Chemical and technical security of the
Russian Federation”, the first of the two conferences took place in October 2013 in
Moscow. The conference was organised by the Ministry of Natural Resources and
Environment of the Russian Federation (MNRE), the United Nations Industrial
Development Organization (UNIDO), and Global Environmental Facility (GEF)
within the framework of the UNIDO/MNRE/GEF Project on the “Phase Out of
HCFCs and Promotion of HFC-Free Energy Efficient Refrigeration and Air-
Conditioning Systems in the Russian Federation Through Technology Transfer”. It
was attended by more than 100 representatives of Russian ministries, trade
associations, research institutes, large public and private users of refrigerating
systems, Russian and foreign producers of natural refrigerant-based systems.

Russian government working to overcome barriers to ammonia use

A party to the Montreal Protocol, the Russian Federation is expected to reduce their consumption of HCFCs by 90% by 2015. Seeking to
leapfrog HFCs that are also likely to be covered by the Montreal Protocol in the near future, extending the use of natural refrigerants and
working towards ensuring technical safety, therefore, seems to be the most workable way forward for the country.

Although the existing ammonia regulations in Russia, and lack of any measures regulating the use of HFCs are constraining the
proliferation of this efficient natural refrigerant, the government is said to be working to overcome these barriers.

For example, itis expected that the year 2014 will see the adoption of a new standard covering refrigerating equipment and refrigeration
agents (a draft interstate standard has been prepared for the EuroAsian Council for Standardization, Metrology and Certification - EASC),
as well as a new Russian professional standard, educational standard and certification system.

Feeding into this ongoing process, the conference resulted in a resolution, which recommended the following actions:

o State structures to intensify efforts on development of government programmes related to the use of ammonia and other natural
refrigerants;

o Revise safety, technical and legal regulations to expand the scope of ammonia use;

o Accelerate harmonisation of the Russian legal framework regulating refrigerant use with the European one;

o Elaborate standards of qualification and education, a system for certification of technicians, and a Russian version of the F-Gas
Regulation.

Support for ammonia technology proliferation echoed by Russia’s biggest event on environmental protection organised by
Russia’s Ministry for Environment

Support for the spread of natural refrigerants, including ammonia, and enhanced training of HYAC&R technicians, were part of yet
another event resolution, namely that of the IV All-Russian Congress for Environmental Protection (December 2013) organised by the
Ministry of Natural Resources and Environment of the Russian Federation, the biggest event on environmental protection held in Russia.

The resolution reads:
“With the purpose of protecting the ozone layer and phasing out the ozone-depleting substances covered by the Montreal Protocol and
greenhouse fluorinated gases covered by UNFCCC, itis recommended to:

e Ensure use of natural refrigerants, including ammonia, for transition of the industry to ozone-safe technologies;

o Improve quality of training for technicians engaged in work with HYAC&R equipment and introduce the certification system.”
The Ministry of Natural Resources and Environment and event participants will control the implementation of the resolution.
UNIDO/MNRE/GEF Project on HCFC phase out in the Russian Federation
The Project on “Phase Out of HCFCs and Promotion of HFC-Free Energy Efficient Refrigeration and Air-Conditioning Systems in the
Russian Federation Through Technology Transfer” has been developed by UNIDO upon the initiative of the Ministry of Natural

Resources and Environment of the Russian Federation (MNRE). The Global Environment Facility (GEF) provides financial assistance to
implement the project.

http://www .ammonia21.com/news/viewprintable/4972 12


javascript:window.close()

# (* #( & ("@HE!'$ ! " (& (# # (# ' #( )y &(#" )" & #' (& &H # #"

G G G-I G G & H( T (& (s& o8 )& H#
e ) "IT(OM® % (% B #UYLSH (o o#L WS (@&

o &M & ) (&B& # o x e (L, &, &, (0 TH#

. | + & (T @& (" &, T )&T(WS (" &) @) ##

$ ()

© 2014 ammonia21.com - Managed by shecco™



#:6<01 8)/-C &;-?5,7?

. @
ammonid
everything natural
$ #$ $ " OBt ! %8t '"# $ 9
# " #
-*iE) A
(& ' "o LS %% &$&W &)%# % $ *(y-" (O % ( (%W %) $, ()
$ (" )W) W% (0% (0 %™ -1, $%( 3 u(*NS & (9) %)) ") 0
## 9 S0 " )W) )WB(S &S 8 s ()"
YA3)?)G 1-A7 ;)678:-;-6<, -1 -29F6! "B, =<4
-21-)W6;A<5 ?2X)5576) ); ©- 8:B):A:-.:1-:)696, " ); ©O-

(o476, ) 1A= oE-0)6< B-6D)<57;<7.D- +74 ;F:- +7746] (A <5; B )8)6
)i-R7,-4),-,74)6, 6--, I*-:-8)+, O-!-?2468:7>1-; -6, =;-:;
2K)6-6>1765-694A.:1 6, A)6, -6-:/ A- . B 6< 746

3 )
= aemsz

%

%0- ! -?%6 +76+8<?); ,->&8-, BT, -:F:-, =+ 9- )5576) +0) /-)6
8:7>1-)6-); A<75)B<)IS A<5?71; ) A), >)6<)/-' 7.90- -6, -
prAH<, ) <i>) TS 70-140=1 70 )05 -0-, )5 -2 HF) <, O F- <
;-+76,) A- 1 -1)6<B 0L ;7446

%- ! -?%6+76;1<7.)6! ;-510-:5-<+758:-;;7:?2K) 010 - .HE6+A # 6<:6)4#-:5)6-6< )/ 6-<57F: 8:7>6F *-
57:- - . #E6<A 9)6)6 B, =+I657F: 6-?:79:8.7.48 ?); B</:)<, BI O- ;A<5 B),,KI67) 6-?84)< 0-)<
-@0)6/-: Y- 8)+3)/- )47 B+4,-; ) O=1 " J63)6, 8=58 - ! -?%61 ;=K*4 .7: 5 g 5 ) +¥&;

# 0 # |

W-:- )= )BT;< B, IHL6; 7.90- 1 -29G6 4 <, ):7=6, )8)6 ) A=- 0)<0); 36 A):; T:-)+0 "6- 7.9 §:/ -;<+74
Z:-; B )8)6 A<, B )?);)3L WA .-)<i-; | -?29%68)+3)/-; .7: D .7B6.77,)6, &), B/ :775; 758):-, I

! *:B6- )6, i A<5; O-1-2%6! " A<b5 +76;=5-;76)>:)/-4;; )6, O- )?);)31+74 ;¥:- 1 - 57;<
-.#16<b )8)6

6 ):+0 Q- .1;<l -?2946 B; 34 6?2 W*- +7584<, B 6,76-;) B) +74 ;T:- 78-:)<, *A# % &*)4 77, $=884 ;
#ivoom &$ " # %4t HHS # " % A GRS .-

"6*-0)47. )6.7;; (7=H01$) ¥ .75 $)/ B75W) 8:-;-6<, )67>>1k?7.0- )6.7;; ;- ;< k; -)<B/! " S A<5;
)6, ©-1+75876-65 ,->448-, .7:6)<:)4-.:1-:)6s +7:, B/ 4O- 8:-;,-63<L6 )5576) ;<4:)63; 6=5*-:76-); O-
-21-:)6<7.H07H B5-,E5)6, §:/- ; B, B,=<)4-.:1-:)<w684 65 07?->: 0-:-1)6B+-);-, .7+= 76! "
;-+76,):A)6, +);4),- ;A<5;5H )8)6 ! 7:0 5-:#) )6, =78 6 )8)6 " 1;9:H6/ I5)3 ;161K 6<b6:7),;);)
;-+76,):A-1-)6<B B, =<0 4-:1-) U6 ;A<5; B+74 ;9:)/-)6, .77, 8:7+;;6/ ) +U&k;

#$" 1" $Y8t $
'-D)1EA T4 $9:)/- 7 s B 0B) 78<, IB;,34)6! " A<E *-4) = - 7.90- A<5G010-.H1E6+A %O- !
H):/-2%:-,=+, g <0<t:))<7.<),1476)4;A'<5; ) 3A876<Q)<),,:-;;-; ;) .- A+I6+:6; )6, )W?,; 7. O- +76;<=+167.9:/ -

84 6< B 0-)>UA878=) <, ):-); %W- 8:724<0); O- T2 B/ -)<:-;

e %58-:)<:-% D

e %58-:)<:-7=< D

e =)I6 55;

o HE6+A 3 0%6
758):-, 490- 7:1B)4,A<5 ?20800), )6-.HE6+A7. 3 0966- ©-! " JA<5)H0E>;)6-6-:/A;)>B/ 7.

"%$HS " #" # $ $
6>74-, B7>: ! 8:72+5 7>:90-8);< A): 9, &%;-:7. & 76;=46/ *);-, B =<)4 78-6-, 0% 8:-;-63 L6 *A
-uB/ 901 1, <1 kg )8)6 B O- ; 20-60- 4)5- F(7370)5) 76) ;0BD)<?); :-.:¥-:)<, 2 " 0-67<, EO-:-1%

) 4M67OB/ 6-2 =6, -1 D- ;=6 F+755 -6/ 76 0- 46/ & - ), 7846 7.6) <) &- .1 -:) 65


javascript:window.close()

30/6/2014 Natural Refrigerants

Visser was asked to provide a solution to double the cooling capacity of a refrigerated fruit warehouse, used to store and cold sterilise
products at 1°C to prevent fruit flies. The required refrigeration capacity increase was 110-190 kW depending on the fruit's temperature.
The maximum power supply capacity increase allowed was 9.5%.

The solution Visser developed was to replace the original R22 system with an ammonia-glycol refrigeration system, doubling the cooling
capacity whilst not increasing the energy consumption.

The projected increase in connected load amounted to 66 — 81 KW, i.e. 22-27%, and the system was initially built with some of the
following features:

Propylene glycol circulating pump

High-efficiency PGC pump to reduce electrical energy consumption
Minimum 2 ammonia compressors

VSDs fitted to all compressors

New evaporative condenser fan & pump

ECM motors specified to drive fans on the new glycol coolers

Overall the ammonia-glycol system only increased the maximum demand (MD) by 16.4 kW or 4.2%, which was achieved with a
refrigeration capacity increase of 60%.

Visser concluded his presentation with a series of recommendations for future research to improve ammonia refrigeration systems:

o Formulation of an oil miscible with NH3. (Automatic mechanical oil return to the compressor is feasible but expensive.)

Improved oil separators
o Small two stage NH3 compressors to get around high-discharge temperatures

o Efficient heat exchangers for both the condensing and evaporating functions

http://www .ammonia21.com/news/viewprintable/4937 22



30/6/2014 Natural Refrigerants

Print this page | Close window

. @
ammonid

everything natural

ATMOsphere MOP25: challenges and opportunities for natural solutions in developing
countries

26 November 2013

The "ATMOsphere MOP25 - Natural Solutions for Developing Countries" event, held on 24 October 2013 in Bangkok, Thailand, and
attended by over 100 industry stakeholders and decision makers, discussed the current policy and market environment for natural
substances, as well as solutions to the challenges developing countries face when introducing the latter. “GUIDE UNIDO - Natural
Solutions for Developing Countries” was formally launched at the event.

Held during the 25th Meeting of the Parties to the Montreal Protocol (MOP25) in
Bangkok, Thailand, ATMOsphere MOP25 - Natural Solutions for Developing

Countries, brought together representatives from developing and developed
countries to explore the possibilities of leapfrogging high global warming d AT M O

substances in the HVAC&R and foam sectors. At the side event the United Nations

Industrial Development Organization (UNIDO) and shecco jointly launched the S p ere
latest GUIDE publication “GUIDE UNIDO - Natural Solutions for Developing side even't
Countries”.

natural refrigerants
UNIDO and §hecco for.mally launched the “GUIDE UNIDO - Natural Solutions 24 October 2093, [‘;n:ﬂ;
for Developing Countries”

In the opening speech, Mr Sidi Si Ahmed from UNIDO introduced the “GUIDE
UNIDO - Natural Solutions for Developing Countries”, explaining to the audience: "one of the key ideas is to promote natural substances
knowledge in developing countries.”

The GUIDE was launched to share relevant experiences with ammonia, carbon dioxide, hydrocarbons, water and air in the current
phase-out of ozone-depleting HCFCs in Article 5 countries under the Montreal Protocol. Jointly researched and published by UNIDO and
shecco, the report summarises results from the “ATMOsphere Technology Summit” held on 3-4 June 2013 atthe UNIDO headquarters in
Vienna, as well as incorporating results from a global survey thatincluded participants from 82 countries.

Nina Masson, Head of the Market Research department at shecco, presented and overview of the GUIDE’s main content and talked
about “Success Stories of Natural Substance Use”.

According to Masson, natural solutions for different applications, world regions and climates are already available today. Both globally
and locally, manufacturers and suppliers of natural refrigerant systems, components and foams, now deliver their products worldwide.
Thanks to constantinnovation, the industry is developing very fast, and the setting of clear policy frameworks for natural substances, to
ensure investment security in developing countries, is becoming ever more important.

Mexico keen to introduce natural refrigerants

According to the presentation by Agustin Sanchez Guevara, National Coordinator of Mexico’s Ozone Protection Unit, the HCFCs Phase-
out Management Plan (HPMP) implementation, and the introduction of natural refrigerants in Mexico, poses many challenges. The
country has large consumption of HCFCs in many different industrial sectors. At the same time, HFCs have been largely phased-in as
replacements for HCFCs in Mexico.

Whilst Guevara said that Mexico would like to introduce natural refrigerants as HCFC alternatives, there exists a technology gap for
natural refrigerant solutions in the Mexican market.

Nevertheless Mexico is talking steps towards its next phase of HPMP. New industry standards will be introduced to train technicians so
as to establish a robust market in the servicing sector. In the refrigeration sector, hydrocarbons, which are already manufactured in
Mexico, have the highest possibility to replace HCFC-141b. Moreover, Mexico would like to switch to hydrocarbons in sectors like
commercial and domestic refrigeration. In terms of the phase out of HCFC-22, Mr Guevara stressed that Mexico still needs to work on
new standards to facilitate the introduction of natural refrigerants like hydrocarbons.

Mayekawa: efficient and cost-effective solutions for industrial refrigeration with natural refrigerants

According to Kuniaki Kawamura and Kousuke Yamamoto from Mayekawa, in the industrial field, natural refrigerants should be promoted
aggressively because they are more efficient and cost-effective than alternatives. Kawamura presented various cases of Mayekawa
using ammonia, carbon dioxide, hydrocarbons, air and water as refrigerants in distribution centres, public and commercial buildings, as
well as in chemical plants:

o An NH3/CO, system installed in a Japanese distribution centre helped the owner realise a 30% reduction in annual CO,
emissions.
e The installation of a CO, heat pump in a Swiss football training centre in Zurich resulted in a 62% reduction in CO, emissions.
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e A Mayekawa’s adsorption chiller unitis used to provide air conditioning for a shopping mall in Japan, where a 64% reduction of
CO, emissions is attained.

Continued market growth for natural refrigerants in Europe

Marc Chasserot, shecco’s Managing Director, shared the latest market trends and updates on the EU F-Gas Regulation, after introducing
shecco’s “ATMOsphere Europe 2013 - Summary Report’. He also talked about the latest natural refrigerant industry trends.

Today there are over 400 European companies working with natural refrigerants, present in both Northern and Southern Europe. For this
reason he argued, a strong regulatory framework would benefit European economies and increase the competitiveness of Southern
European countries.

The combination of market, policy and technology drivers have led to an impressive increase in the number of European stores using
CO,-based commercial refrigeration systems, with the number of CO, transcritical supermarkets in Europe more than doubling in the last
two years.

© 2014 ammonia21.com - Managed by shecco™
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UNIDO & shecco launch GUIDE on Natural Substances in Developing Countries

21 November 2013

The United Nations Industrial Development Organization (UNIDO) and market development company shecco have jointly researched
and launched a “GUIDE” providing assistance to developing countries looking for safe, cost-effective and technically viable natural
solutions to replace ozone-depleting substances in the heating, refrigeration, air-conditioning and foam-blowing sectors. The GUIDE
features more than 50 case studies, as well as results from a global survey.

The “GUIDE UNIDO - Natural Solutions for Developing Countries” was launched
to share relevant experiences with ammonia, carbon dioxide, hydrocarbons, water GUIDE 2013

and air in the current phase-out of ozone-depleting hydrochlorofluorocarbons :"

(HCFCs) in Article 5 countries under the Montreal Protocol. Jointly researched and

published by UNIDO and shecco, the report summarises results from the NATU RAL she.cco

“ATMOsphere Technology Summit” held on 3-4 June 2013 at the UNIDO S O LU T' O N S

headquarters in Vienna, as well as features results from a global survey among 82 a

countries. GUIPB
FOR DEVELOPING N

Its ultimate objective is to address topics of particular concern to developing COUNTRIES . AR

countries, by providing evidence of innovative solutions for and in emerging _—

economies in the use of natural foam-blowing agents and refrigerants. IVCLUCYNG LMOO ATMOGAMERE SUMMARY REPORY

Natural Substances paramount in HCFC transition

As one of the implementing agencies of the Montreal Protocol, UNIDO has always been committed to promoting
sustainable solutions for companies in the refrigeration, air conditioning and foam sectors that are transitioning away from
ozone depleting substances. Natural refrigerants and foam blowing agents with low global warming potential are of
paramount importance in this transition,” explains Sidi Menad Si Ahmed, Director of the Montreal Protocol Branch of
UNIDO, the motivation for launching the GUIDE UNIDO.

shecco strongly believes that natural substances, either used as refrigerants or foams, constitute a long-term viable
solution for developing countries not requiring any further move towards substances with known and unknown ecological
impact. Aiding countries to “leap-frog” to climate and ozone friendly technologies using air, ammonia, carbon dioxide,
hydrocarbons and water refrigerants can add further impetus to the outstanding role the Montreal Protocol has played in
phasing out ozone-depleting substances and reducing the consumption of fluorinated gases,” adds Marc Chasserot,
Managing Director shecco.

Content

The GUIDE covers the following topics:

o Natural Refrigerants & Foam-Blowing Agents: An introduction to the most commonly used natural refrigerants and foam-
blowing agents including ammonia, carbon dioxide, hydrocarbons, water and air in the HVAC&R sector today.

e Surveys: A summary of the main barriers, drivers and trends concerning the uptake of HFC-free foams and refrigerants in
developing countries, based on a 2013 UNIDO survey and an 2012 UNEP (United Nations Environment Programme) survey.

e Success Stories of Natural Substance Use: An overview of best-practice examples of natural refrigerants and foam-blowing
agents to be followed in industrial refrigeration, light commercial and commercial refrigeration, domestic refrigeration, and the
heating and foam sectors in developing countries.

e UNIDO ATMOsphere Technology Summit: A review of key presentations and panel discussions from the joint UNIDO-shecco
eventin June 2013 that brought together system and component suppliers, end-users, national and international policy
representatives, non-profit organisations, and the academic sector. It identified major market trends, opportunities, and the share
of natural refrigerants and foam-blowing agents in developing countries. A special reference is made to natural substance-based
projects of UNIDO in Article 5 countries.

o Barriers for the uptake of natural substances in developing countries: An analysis of the main technology, market and policy
barriers for the adoption of natural substances in developing countries. For each section a general introduction is followed by
specific barriers identified and concrete solutions found. Survey results complement each section with latest data for the following
issues:

o Awareness
e Training & certification

http://www.ammonia21.com/news/viewprintable/4722 172
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Safety & technology standards
Regulation & policy frameworks
Financial incentives & costs
Technology & market availability
Refrigerant selection methodology

. 150 case studies are presented in an easy-to-access format providing a short overview of best-practice examples in
developing countries. The section is sorted by the main type of barrier addressed by the example. Various cases talk about
innovative ammonia solutions in industrial refrigeration and (plug-in) chillers in China, Africa, and the Middle East, to name a few.

The United Nations Industrial Development Organization (UNIDO) is the specialized agency of the United Nations that promotes
industrial development for poverty reduction, inclusive globalization and environmental sustainability. The Organization draws on four
mutually reinforcing categories of services: technical cooperation, analytical and policy advisory services, standard setting and
compliance, and a convening function for knowledge transfer and networking. Its Montreal Protocol Branch is involved as an
implementing agency for the Multilateral Fund for the Implementation of the Montreal Protocol.

For more than a decade market development expert shecco has been active in helping bring climate friendly technologies faster to
market. shecco supports over 100+ partners worldwide in two areas: the HVAC&R sector, where the focus is on sustainable refrigeration,
heating & cooling technologies using natural refrigerants; and the transport sectors where an emphasis is put on electric vehicles.
shecco offers a variety of services, ranging from online industry platforms, to market research & consultancy services, events
management, funding & grants support, and public affairs.
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Montreal Protocol: India’s strong opposition hampers progress on HFCs
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One of a kind ammonia heat pump projects show technology's energy saving benefits

08 October 2013

Ammonia heat pump technology can be used to capture waste heat and to put it to beneficial use. Across the world, end-users are
increasingly turning to this technology to eliminate or greatly reduce the need for inefficient boiler systems, thereby saving energy and
reducing GHG emissions. ammonia21.com looks at three different ammonia heat pumps projects to examine the benefits such
installations.

Norway: COP of 12,9 for hybrid ammonia absorption heat pump used to
recover heat from wastewater

Combining absorption and compression, a hybrid heat pump is capable of heat
energy transfer from low to high temperature levels. The system allows the use of
alternative energy sources like waste-heat, biomass, or even solar energy. What is
more, thanks to a higher condensation temperature as compared to conventional
compression machines, due to a saturation pressure thatis much lower, a large
temperature lift, and high COP is possible.

In 2013 such a heat pump, using the natural refrigerants ammonia and water, was
installed at a waste water treatment plantin Dynea, Norway. The system, which
has the following characteristics, has a payback time of two years, and achieves a
COP of 12,9:

e Operates ata low pressure (below 25bar)
e Heatpump:416 kW
e Yearly operating time: 4000 hours

e Cooling WWTP outletfrom 18°C to 11°C @ 50m3/hr
o Heating WWTP inletfrom 12°C to 20°C @ 50m3/hr

The ammonia/water hybrid heat pump consists of the following components:

Desorber: extracts waste heat from the environment
Separator: separates water and ammonia

Pump: the pump increases the water pressure
Compressor: compressed ammonia to a high pressure
Absorber: release useful heat towards the environment
Expansion element: lowers the pressure of the mixture

France: 70% energy savings for French Fries dryers thanks to ammonia heat pump

An ammonia heat pump installed at the plant of a French fries producer, provides most of the energy needed for the drying of French fries
before they are baked, generating energy savings on the dryers' energy consumption of 70%.

The innovative deisgn by De Kleijn Energy Consulting connects an ammonia heat pump is to a belt dryer that operates at a maximum
temperature of 70°C. The heat pump, designed to condensate 1.500 kg of water per hour, has within it two reciprocating compressors, a
Grasso 45 HP and a Grasso 65 HP.

The compressor's COP in depends on the drying conditions and varies between 5 to 8. The payback time for this installation has been
calculated at around 4 years, whilst a potential annual energy saving of 800.000 Nm3 of natural gas is possible.

South Africa: ammonia heat pump installation saves 300 kW

At Rainbow Chicken's P1 Plantin Hammarsdale, KwaZulu Nata, South Africa, an ammonia heat pump harnesses the waste heat
generated by ammonia compressors to produce hot water in the processing plant. The project has achieved a saving of 90%, or an
average saving of 300 kW, which exceeds the savings target of 85% promised by the system supplier Magnet. The payback period has
been calculated atjust less than two years.

New in South Africa, the heat pump replaces an electrode boiler used to generate steam, which was then used to heat the water used for
washing. The ammonia heat pump, which was installed in an existing refrigeration plant, is used to further compress hot ammonia gas,
already compressed by the high stage compressors. This is then condensed in the plate heat exchanger, at which point the heatis
transferred to the water on the other side of the plate heat exchanger.
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7KH QU HVWWROUFRRIYI SOQ/EXIONQ $ XMIDID DQG RQH RN WWH @UW HWIQ\WH Z RGBS FDQ EH IRXQG DWKH (| FKXFD 5 HI LIRQDO RVSIMBAQ
9IRARUD 7KH SIRMPAVCHYHRSHGE\ : 63 / LOFRQH 6 FRWMHGXFHV HQHU\ XVH E\ 0: SHW HDURSHIM FRWE\ $8' Ya

SHU\ HDU DQG FDUERQ HP MMRQV E \RQOHV &2 HT \WDONV\WRDMQI® N JDV SRZ HIHG DEVRISRQ FKICBIU VKDV DOR
UHGXFHG \WH SHDN HBIFWNIEDCP D] P XP GHP DQG DVWKIH VI\M E\

7KH SIRMIPWVZ KIFK Z DV MRIQ® IXQGHGE\ 6 XMBIQDEIMIVI IRRUD ( FKXFD 5 HILIRQDO

+ HDAK DQG \WH 9 IRRUDQ"  HSDUR HQMRI + HDAK SURYIGHY &Z FRWIDQG VXMBICQDE®!
FRROQJ IRUH (| FKXFD KRVSMIOZ KIFK SURYIGHV VHYIEHV \R DURXQG SHRS®I =

7DOLQ) DERXVWH UHDVRQV EHKLQG \WH KRVSLMBAV LQYHVR HOWQ VROUFRRI
0 DUKIQXV 1 R\ FH DQDWRFADWM GUHARUZ W : 63 / IQFRQH 6 FRWVDIG 2\KLV/Z DVD

FOHQVZ KR KDG D FBIDUI RDOR IQARKD VXVABLODE®! VROMRQ R \WHUYHY UHDO
SUREGP  7KH KRVSABCDOR VDZ DQRSSRUMQW\R DSS® IRUXQGQ) IURP

6 XMDIQDEIMNV 9 IRRUD DQG SURYIGH D J BHDWA[ DP SGI Rl Z KDWRODUFRRII FRXG
DFKIHYH

N DEVRUBWRQ FKIGIUXVHV VXQIV HHU\ VR J HQHDW VXMIAQDE®! FRRAOQ

. MIDVRODUIHGFRYHUQ) P WHW VWP ZRUWE\ FDSWUQJ \WH VXQV WD\ V DQG.J HOHUIMQY KRVZ DMU Z KLFK 1Y VHQWR DQ DEVRISVIRQ
FKLOIU VXSSOLQ) &Z FRWIDQG VXVBICDE®! FRRIQY \R \WUHH KRVSIMUCEXIQHQIV LOFOXGIQ) RSHUIDIG) \WHDWHY DQG KRVSABCZ DIGV

7KHVM VWP IHDNUVD%4RDG N DEVRISMIRQ FKIGIUP DIQD SRZ HHGE\ DVARDP SO\ KHDWH FKDQI HUDQG XIVHVRYHU  HYDFXDWRKC
WEH VRODUFRGIPRY \R KHDWKHZ DU~ 2 \KDWHHGV IQIR \KH DEVRB\IRQ FKI@U SURGXAIQ) FRGZ DU 78 \KDVIY/ \KHQ FLUFXDANG [RU
DIUFRQGMRQQ) 7KHW WMP DOR XVHV* IXQGIRV SXP SV

7KH GHVIQ Z KIEK UHGXFHV J DV FRQVXP SUIRQ HQDE®NV KRW DIMUIURP \KH FRADIFRUILHG \R VXSSO HQAH KRVSMBOY KRW DMUQHHGY RU
EHRWHG QR QMUBQWY IRUDMUXVH Z KHQ GHP DQG IRUKRVSABICFRRIQI IV &Z 0 RUHRYHU \WH IQUBKANRQ LOFOGHV
FRP SUHKHQULYH P RQURUQ) DQG FROIWROMFKQR®EJ\ \R RSP [VH \WH XVH Rl VRDUHQHU\ DQG P D) [P [VH FRAVDYIQIV

6\ VWP EHQHILW

5 HGXFHV EXUBHQ RQ KRVSMIAY HBIFWFLW QHE RUN Z KIFK Z DV EHFRP LQJ RYHUEXUBHQHG B\ UMQJ DIUFRQGMRQIQI QHHGY

5 HGXFHV \WH KRVSADAY HQHU\ FRQUXP SURQ

5 HGXFHV \KH KRVSL\BAW FDUERQ HP MMRQV DQG UHIDQRH RQ IRMAXHY

3 LRWFV2 X\WWRP HV

&RWVR! \WH RYHIDGSURMPMOQFOGEQ) \WH UHSOFHP HQMR! \WH FRROQU Vi WP Z W DEVRISMIRQ FKIAHUDQG IQARCINRQ R \WH VROUFRGIFRU

IHGZHHS$S'  PIORQ ¥ PLARQ $WKIYV\IP H QHVDQQXDODYLQIV DUH HAP DING \R EH Y IQHQHJ\ FRW DVZ HD
DV D J UHHQKRXVH J DV DEDMP HQ/RI \RQHV&2 HT SHU\ HDU

( FR HQ &ODQ( QHU\ QX $ ZDUG

7KH ( FKXFD 5 HI IRQDO+ HDAK 6 RDU&: KIAHUZ DV QRP [QDWMG IRUDQ ( FR* HQ &®DQ( QHU\ ,QGXWY $Z DUB XQGHUWH 0 RW
2 XWIBQGIQ / DUH 6 FD®I & BIDQ( QHU\ 3 IRWIFVD\MI RY GXH R EHIQ) RQH R WH P RWIQQRYDMYH DQG HFR 1UHQGD $ XVADIDQ SURMIFW 1Q


javascript:window.close()

Print this page | Close window

é R718

6RODU+9$& 6\ WMP XVHG DEVRISWRQ WH W HDWRQ 1 HYDGD GHVHW

10 October 2013

7KH5 ( () +RXVHDWKH' HVHWS HVHDURK , QAN KDV DGRS\WG DQ DOVRIS\IRQ FKLABIULQ W VROUKHIP DO 9$& WA AP 1Q5 HQR 1 HYDGD
7KH + RXVH IQFOGHV I R VROUWHUP DAFRGIFRUM WP V' $ Q LQORYDIYH P RQURUQI Vi VWP 1V XVHG \R IQEIFD\M HIILFLHQRIHV DV Z HODV \KH
DP RXQUR! J UHHQKRXVH J DVHV RIVHVE\ \KH XVH Rl VROUKHUP DCHQHU\

The north campus of the Desert Research Institute (DRI), the environmental
research arm of the Nevada System of Higher Education features a Renewable
Energy Experimental Facility (REEF) that hosts a solar thermal HVAC system, with
an absorption chiller that operates using the hot water from two solar thermal
collectors.

RQ DEVRISWRQ FKICIUGUYHQE\ VROUHQHLI\

The solar driven Yazaki WFC SC10 Absorption Chiller provides 5 tons of cooling
capacity. It has the following properties:

e Two heat exchangers mounted directly beneath a furnace

e A cooling coil with the capability to remove 42,635 Btu/Hr from the air flow. This coil is driven by chilled water from the absorption
chiller at 10 gpm and 45°F (7.2°C).

¢ A heating coil with the capability to provide 54,257 Btu/hr of heat with a flow rate of 8 gpm water at 180° F (82.2°C).

In the system, hot water is pumped from the hot water storage tanks to either the absportion chiller for cooling or a heat exchanger/coil
located in the house ductwork. Each array is plumbed to its own 120 gallon(454 litre) hot water storage tank. The two are kept separate to
compare the performance of the two systems. The outlets of each tank are then plumbed together so they can be used together for
heating and cooling of the building.

The chiller used is most suited to systems that have a large cooling capacity, due to their cost and complexity compared to a standard
electric air conditioning unit.

* LRXQG DQG LRRI WSH VROUWHWP DCFR@IF\RY/

In the REEF house, two types of solar thermal collectors have been implemented into the project: one roof mounted and the other ground

mounted. A 200 sq. ft. (18.6m2) array of Viessman glycol based solar thermal collectors is ground mounted on the south side of the
house. The racking system allows for manual adjustment from 10°-62°C. The glycol based mixture heats water through a heat exchanger
mounted in a control box.

The 200 sq. ft. (18.6m2) array mounted on the roofis made up of Sunvelope Solar collectors. These collectors use an “envelope” system
that allows them to expand and contract with temperature change. These collectors can withstand freezing and boiling without the use of
a drainback system.

,QQRYDWYH P RQWVRUQJ VA VWP DQG UHQHZ DE®I SRZ HUM VWP V

A National Instruments Field Point Unitis used to monitor temperatures and flow throughout the system. This real-time data is used to
provide system and component efficiencies as well as the amount of greenhouse gases offset by the use of solar thermal energy. A
custom economiser was built for the HVAC system to provide cooling, for times when the solar collectors are not hot enough to operate
the absorption chiller. The economiser draws in outside air when the enthalpy outside is lower than the enthalpy inside.

The electricity required to run the system is drawn from the facility’s renewable power systems including PV and wind turbines with
electrical storage in batteries and H, which can later be combusted in an internal combustion engine.
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4 month ROI for two 3,000kW absorption chillers at Malaysian LPG refinery - Exclusive
interview with Ebara

27 June 2013

In the latest addition to the R718.com interview series, Toshihiro Okuda, Acting General Manager at Ebara, shares insights on Ebara’s
R718 technology, global operations, market barriers and most innovative projects. Having supplied more than 15,000 chillers worldwide,
Ebara’s distinguishing characteristic is its sophisticated service network.

R718.com: Please introduce your R718 technology. What is the one special
feature of your product that sets you apart from others?

Toshihiro Okuda: Ebara, one of the four large-scale absorption chiller | N l t R V | [: \N \/V| l H
manufacturers in Japan, has been manufacturing absorption chillers since 1962, TOSHIHIRO OKUDA
and has supplied more than 15,000 units worldwide. Ebara’s absorption chillers " -

use water as a refrigerant and lithium bromide as an absorber. Acting General Manager
The company manufactures several types of absorption chiller offering cooling

capacities that range from 140kW to 8,800kW (standard condition). Single effect 5 EBARA REFRIGERATION
chillers have a COP of 0.7 - 0.79 while the double and triple effect chillers have a ERARA i podposntbbardob b pans
COPupto1.7.

Commercial building air conditioning is our main market but we also supply

chillers for industrial process cooling, especially for explosion-proof and seawater applications. China, where we have an independent
sales partner is our biggest market, followed by Japan. Other important markets are Europe, the Middle East, South East Asia and East
Asia.

Our sales strategy is based on providing a complete service network in all the regions and countries where we supply our chillers. We
provide a service and maintenance license to our distributors and agents. To give you an example, every year we invite engineers from
our network to our Fujisawa factory for training.

R718.com: What technology, product or innovation do you plan to introduce to the market next? Which problem does it solve?

Okuda: In the 2000s we developed a dual absorption/evaporation system for single and double effect absorption chillers that improves
efficiency 10-15%. Today, we plan to introduce large absorption chillers to cogeneration projects with gas engines. We are also looking
into utilising the large amount of waste heat energy from facilities such a refineries or other chemical plants.

R718.com: What remains the largest barrier to a faster uptake of R718 technology and how could this barrier be overcome? What
would be a game changer?

Okuda: In Japan, absorption chillers don't face any very serious problems except for price. The exception is the triple effect chiller where
the higher than ambient pressure of the steam requires adherance to directions specified under the pressure vessel code (Boiler code).

In the European market the barriers for the introduction of our technology are the CE and PED (Pressure Equipment Directive). Similarly
in the US we have to comply with the UL (Underwriters Laboratories) and ASME's Boiler & Pressure Vessel Code, which increases our
costs. In Europe we have successfully applied for the CE and PED registrations but in the US the marketis not of real interest to us at the
present time. Since we provide out own service network, we do not see the training and maintenance as a barrier, but see this instead as
an advantage.

R718.com: Please tell us about the most innovative, or the latest, case study involving your technology.

Okuda: Two years ago, in an LPG refinery in Malaysia we installed two sets of single effect absorption chiller with a 900RT (3,000kW)
cooling capacity in a factory waste steam application. After 4 months of operation the entire investment costs were recovered through
improved production efficiency. Moreover, the use of absorption chillers in the liquefying process resulted in a reduction of air pollution
caused by emissions of CO, and NOx.

R718.com: What is the business case for your R718 systems? What electricity savings are achieved on average, and what are the
installation costs and return on investment in comparison with conventional chillers?

Okuda: This largely depends on the project and region where the chillers are installed. For example in cogeneration and process
cooling using the waste energy system, there is increased acceptance of the technology from our customers due to energy savings. As |
said before, some projects have a ROl as short as 4 months — that proves that absorption chillers in special applications can achieve
high savings.

R718.com: In which region / country do you see the biggest potential for the uptake of R718 technology and why?

Okuda: In China, our biggest market, we work with a partner (Yantai Ebara Air-Conditioning Equipment Co., Ltd.). In other regions,
including Japan, we see South East Asia as the fastest growing market. We already have more than 20 projects a year in each of the
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countries in region (mostly Thailand, Indonesia, Malaysia incl. Singapore). We expect this to grow further as the economy grows. After the
bubble burstin Japan in 1990s the market for absorption technology decreased, but lately we are seeing some signs of stabilisation.

R718.com: Thank you!
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Solar cooling with absorption chillers leads to 50% lower CO5 emissions

06 June 2013

From 3-4 June 2013, the UNIDO ATMOsphere Technology Summit brought together decision makers from developing and developed
countries to discuss the technical and commercial viability of natural refrigerants. Japanese manufacturer of absorption chillers Kawasaki
Thermal Engineering (KTE) presented their long history of absorption chiller technology development and the energy savings possible
when utilising this environmentally friendly technology.

From 3-4 June, the UNIDO ATMOsphere Technology Summit was held at the
UNIDO headquarters in Vienna. The conference attracted more than 150 industry
stakeholders and decision makers from Africa, Asia, Europe, the Middle East as MO -

well as North and South America to discuss practical solutions for overcoming the sohare @g -
challenges developing countries face while introducing natural substances. gy

Most developing countries are in the process of choosing HCFC replacement
technologies. The need to minimise the climate impact of these replacement
technologies is a topic receiving more and more attention by countries setting out
their phase-out plans. The increasing availability of replacement technologies with
low-GWP natural substances, as well as the urgency to address climate change,
provides the opportunity to “leapfrog” HFCs and transition directly to natural-based
solutions.

10,000 absorption chillers operating in Japan

Hajime Yabase from KTE started his presentation at UNIDO ATMOsphere with a overview of the rich history of absorption chiller
technology in Japan. Today there are around 10,000 machines operating in Japanese hotels, factories, offices, hospitals, universities,
and other buildings. Some of the chillers in operation today were delivered more than 50 years ago.

According to Yabase in addition to the known merits of absorption chillers such a low energy consumption, zero GWP refrigerant (water
vapour — R718) or long life time and low maintenance, gas driven absorption chillers help reduce peak electricity demand during
summer daytimes - a very real problem in Japan since 2011.

High efficiency chillers with a COP of 1.78 reduce CO, emissions by 50%

KTE has continued to develop high efficiency absorption chillers since the 1960s. In 2005, KTE introduced the world’s first direct-fired
triple effect chiller with a COP of 1.78. For 3.5kWh the triple effect absorption chiller achieves a 41% CO, emissions reduction in

comparison to an electricity driven centrifugal chiller. Moreover, newly developed double effect absorption chillers utilising solar thermal
energy, combined with natural gas, reduce emissions by up to 50%.

A good example of a solar cooling application comes from KTE'’s factory in Shiga, Western Japan. 160 sheets (260m2) of evacuated
glass tube type solar energy collectors provide 126kW of cooling for the office building. According to data accumulated in May and July,
solar thermal cooling using the absorption chiller helped reduce gas consumption by between 11 and 23%.
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