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world: CO> transcritical & cascade

commercial refrigeration sheceo
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HFC-free light-commercial refrigeration 5
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GLOBAL
2013
Bottle Cooler

GLOBAL
2013
Ice Cream Freezer

min. 2.7 million HFC- y

free units worldwide

v 2013
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europe: commercial availability of NR

solutions

REFRIGERATION

Domestic Refrigeration

Stand-alone units

Condensing units

Centralised systems

Small industrial refrigeration

Large industrial refrigeration

Road transport refrigeration

Container refrigeration

AIR-CONDITIONING

Movable room A/C

Split A/C

Multisplit / VRF A/C

Rooftop A/C

Displacement chillers

Centrifugal chillers

Heat pump water heaters

Heat pumps for space and water heating

A/Cin cargo ships

TODAY

TODAY

2015-2020

2015-2020

2020-2025

2020-2025

2025

2025
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Commercially
available across
the EU with
sufficient
production
capacity

Semi
commercially
available
(low volume
production)

Not yet
commercialy
available

(R&D /
demonstration
projects)
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REFRIGERATION 2015-2020

Domestic Refrigeration

Stand-alone units

Condensing units

Centralised systems

Small industrial refrigeration

Large industrial refrigeration

production)

Not yet
commercialy
available

(R&D /
demonstration
projects)

Heat pumps for space and

A/C in cargo ships
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REFRIGERATION 2015-2020

Domestic Refrigeration

Stand-alone units

Condensing units

Centralised systems
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Large industrial refrigeratio
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“NR group”in europe: use of natural a
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refrigerants from total, per application shecco

B don’'t know
B HCFCs

B HFGCs

B Air

B Water

" HC

o CO2

B Ammonia

~ IN WHICH AREAS DOES YOUR
~ ORGANISATION OPERATE?




“NR group”in europe: change in staff )
numbers / R&D activities for NR shecco

Strong decrease
Moderate decrease
No change

Moderate increase
Strong increase
Don’'t know
1,9% 2,5%
- 3,8% - K]

IN YOUR OPINION, HOW WILL THIS SHARE OF STAFF INVOLVED IN NR IN YOUR OPINION, HOW WILL YOUR ORGANISATION’S R&D




north america: leadership potential for
natural refrigerants

¥ No capacity

B Minor capacity

M Moderate capacity
B High capacity




north america: plans to provide solutions g%

for natural refrigerants shecco

©® Don’'t know
® No
® Yes

DO YOU PLAN TO PROVIDE OR USE ANY
PRODUCTS / SERVICES FOR NATURAL
REFRIGERANTS?




developing countries: current market A
share of NR shecco

® natural refrigerants are currently mostly used in industrial refrigeration

® domestic refrigeration, commercial refrigeration, light-commercial refrigeration,
and commercial / industrial AC in developing countries have promising adoption

® overall, market shares are still small on a scale from 0 (“none”) to 5 (“very high”)

2,1
» Industrial Refrigeration

B Domestic Refrigeration




developing countries: NR adoption &
potential in the next 5 years shétco

® domestic refrigeration will show the largest increase in adoption in the next 5
years in developing countries (proven technology with 650 million HC units)

® industrial refrigeration, light-commercial and commercial refrigeration will be very
promising

highest adoption
potential

lowest Domestic Refrigeration
adoption Industrial Refrigeration
potential Light-Commercial Refrigeration
B Commercial Refrigeration
Commercial & Industrial A/C
Domestic A/C
Mobile A/C
Commercial & Industrial Heating
Domestic Heating

source: shecco / UNIDO survey




developing countries: NR case studies

sh

SUSTANING OUR ATMOSPHERE

Featured Case Studies i Incentives & Costs ( .ﬂ Training & Certification

Availability (A" Regulation & Policy Frameworks ba rr i er

addressed

Awareness | Safety & Technical Standards

4 country &
o y

s continent
Ty '

World
Pakistan

refrigerant / foam-

application blowing agent

tries use ammonia. 'I:IC bottle coolers and messages I

refrigerators are solid H
One new R290 line has been added to replace R134a in PEL by Agramkow - proof for Pakistan’s . aChlevements

5,000 units of bottle coolers have been sold. One new R600a line for domes- increasing use of

tic refrigerators has been added by Electrolux - 15,000 units have been natural refrigerants.
sold.

http://www.hydrocarbons21.com/news/view http://www.atmo.org/media.present UNIDO

4331 clion ohie-eat ATMOsphere link /
links to further

33 wpou bpb =330
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case: CO2/NHs system in China 5
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® major milestone in China

Danfoss’'s award winning valve station for industrial refrigeration, called ICF
Flexline™, recently achieved a major milestone in China. The whale Flexline™

s e S e ® Zhangzi seafood processing plant

Island Fishery Group.

eoop e el L uses cascade refrigeration system

Zhangzi Island group decided 1o use CO; as the refrigerant for this project.
Danfoss was subsequently selected as the valve supplier due to its industry

e e s and CO; brine system for the cold

In the newly developed seafood processing centre, the freezing plant utiizes
a NHy/CO; cascade system for refrigeration, which lower the NH; charge

amount by over 90% and limits the NH; refrigerant inside of the refrigeration Sto ra g e

control room, fully satisfying the safety requirements of Zhangzi lsland group.

Plart wthcen 5 COn

brine system and

by ® |owered ammonia charge by 90%
e egeraon The o

setting up of the con-

denser heat recov- =

S ' ® use of sea water as the cooling

ees, realized a good balance between safely and environment protection.

Seafood processing depends hoavily on reliable refrigeration systems. This is m ed I u m fo r‘ 'th e h I g h | eve |

the main reason why Danfoss COz solutions and components were used for

the Zhangzi lsland project. With leading TDR technology, Danfoss AKS 4100U < _ 7

serios radar liquid level sensor was adopted for Bquid level controlling of the f t

NHy/CO; cascade sysiem, working together with the ICM series molor control a m m O n I a re rl g e ra | O n
valve for precise control of the refrigeration liquid level control. The feeding

line of the freezing room uses the Danfoss premier product ICF series vaive

station, which compressed the installation area by 2/3 and reduced the weld-

ing time by 80%. The newly launched SVL Flexiine™ series of refrigeration
line components were also widely used.

® use of globally available mature
CO;-ready valves reduced
welding time by 80%




DS1 has over the years sold many freez-
ors for the seafood industry in Asia. In a &
more recent project it supplied i

tal Plate Freezers operating -
nia for freezing fish and shrimp in Viet s
Nam and Malaysia. The freezers are |
comnecied to a central refrigeration sys- |
tem with pump circulation for efficient
freezing.

End-users of ammonia plate freezers
are mainly fish factories that are export-
ing some of their products to the USA,
Ewope and other markets. By choosing
the NHa freezers the fish processors get
a very reliable solution made for opera-
tion in a tough environment. A focus
was put on a high quality and high effi-
ciency of the system. Moreover, a short
freezing time, a robust construction,
cleaning friendliness, hygiene and minimal maintenance were important.

All DSI freazers are made to operale on natural refrigerants like NH; and COp,

DS1 Horizontal Plate Freezers feature a low power consumplion, are easy to
maintain and clean. The element surface structure prevents dents and and

duced in this type of freezer.

galvanised steel frame and is

stable and even plale genot

fast low temperature freazing maintains the natural quality of the product.

Horizontal ammonia plate freezers are suitable for the freezing of shrimps, fi-
lols in blocks, vegelables, H & G fish, and chopped products.

a

case: ammonia freezers in Viet Nam & Malaysia >
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SUSTANING OUR ATMOSPHERE

use of horizontal plate freezers
for freezing fish and shrimp that
will be exported to Europe / USA

very reliable solution ready for
operation in tough climatic
conditions

focus was put on high quality and
efficiency of the system - result
was short freezing time, robust
construction and minimal
maintenance

products suitable also for other
frozen food like chopped
products and vegetables




case: COz heat pumps in China 3

SUSTANING OUR ATMOSPHERE

® Bumade station on the Qinghai-Tibet railway line: three 50kW heat
pumps are operating at 4,800m above the sea level for space and water heating -
they work well even during winter at outside temperatures of -30°C = the highest
in elevation and the lowest in operating temperature in the whole of China

® Wuhan University: 50% energy saving with CO; heat pump combined with an
electric boiler for hot drinking water production since October 2011 (as compared
to a 100% electric boiler) - 5 tons hot drinking water per day

® overall: 50-70 CO2 heat pump -
projects in China and production o x
capacity of 100,000 units / year = P’ ™

The CO2 heat pump market is developing fast in China, with the technology
being applied in hospitals, train stations, schools and public buildings.

ay line, at 4,800m above Increasingly more
in a 3000 m?* mainte- CO:2 heat pumps are

used in space and
water heating in
China. A group of
domestic
manufacturers have
emerged. Today there

CO: heat pump water heatei in in the Wuhan Uni- are more than 30
versity of China t ide h er. ned CO> heat pump CO:2 heat pump

ty compared with a installations across
100% electric boiler. The system is able to provide 5 tons hot drinking water the country.
per day to students.
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GUIDEs

. published

GUIDE Europe 2014

GUIDE UNIDO 2013

GUIDE North America 2013

GUIDE 2013

NATURAL
SOLUTIONS

FOR DEVELOPING

COUNTRIES
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shecco publications - new platform S
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home publications news contact us

ons > GUIDE UNIDO 2 0 Developing Countri
GUIDE UNIDO 2013 - Natural Solu! Cost details
for Developing Countries

: Total price:
URAL

® all publications are available on a
SOLUTIONS The United Nations Industrial Development Organization

(UNIDO) and shecco have published a GUIDE supporting | download | viewonline

FOR DEVELOPING the transition away from ozone-depleting substances to

COUNTRIES natural refrigerants and foam-blowing agents. It presents
- results from the UNIDO ATMOsphere Technology Summit, Contact us

om0 s s o two global surveys, and 50+ case studies.

shecco Market Research team

free publications

Head of Market Research
» e-mail: research@shecco.com
» e-mail: europe@shecco.com
» phone: +3222303700

Table of contents  Authors Share publication

. . .
s publication by e-mal @
The GUIDE UNIDO supports economies in transition and developing countries looking for safe,

cost-effective and technically viable natural solutions to replace ozone-depleting substances in the w 1weet | ] sharo | IS
heating, refrigeration, air-conditioning and foam-blowing sectors. Its ultimate objective is to share
relevant experiences with ammonia, carbon dioxide, hydrocarbons, water and air in the current

phase-out of ozone-depleting hydrochlorofluorocarbons (HCFCs) in Article 5 countries under the Download O 'tl O n S
Montreal Protocol. $ GUIDE UNIDO 2013 - Natural Solutio

Developing Countrie:

Jointly researched and published by UNIDO and shecco, the GUIDE is based on two pillars:

1) UNIDO ATMOsphere Technology Summit: Experiences shared and lessons learnt from the conference Special supporter
held on 3-4 June 2013 at the UNIDO headquarters in Vienna. The event focused on technology solutions

for the refrigeration and air-conditioning sectors, 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: An online survey jointly launched by UNIDO and shecco addressed stakeholder groups
involved in the HCFC phase-out in developing countries and economies in transition. It receives

responses from 82 countries. This survey was important in capturing and computing the opinions and
trends amongst different stakeholders throughout the entire globe.

Supporters

CAR E_ MAYEKAWA

http://publications.shecco.com




shecco - useful links

Industry Platforms:

http://www.hydrocarbons21.com

http:// www.R744.com

http://www.ammonia2 1.com

http://www.R718.com

ATMOsphere conferences, side-
events & network meetings:

http:// www.ATMO.org
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GUIDES (Europe 2012; North
America 2013; CO>/NH3
industrial refrigeration 2013;
GUIDE UNIDO 2013) +
ATMOsphere Summary Reports

http://publications.shecco.com

contact details:

Nina Masson
nina.masson@shecco.com
office: +32 2 230 3700
mobile: +32 473 468 194




