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blowing agents in developing
countries - global survey

@ barriers and how to address
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NATURAL
REFRIGERANTS & FOAM-
BLOWING AGENTS

Natural refrigerants have been in use since the 19™ century. As a general “natural are that INDUSTRIAL
exist naturally in the while ™ atural or “synthetic are ade not carbon and COz cooling equipment is being introduced N
naturally ocourring in nature. The most commonly used natural refrigerants today are ammonia (NHs, R717), carbon dioxide (COs, REFRIGERATION amongst other countries, Turkey, Thaland, Indonesia, India,
R744), and hydrocarbons (HCs), such as propane (R290), isobutane (R600a), and propylene, also known as propene (R1270). Water

NH; freezing systems are successfully used in the & process-

SUCCESS STORIES OF
NATURAL SUBSTANCES

global consumer brands and international food retailers, hydro-

China, Mexico.

and air are also used, 10 a lesser extent, for example in adsorption chillers and deep-freezing applications. Both hydrocarbons

and carbon dioxide can be used in foam applications as blowing agents.

ABOUT THE “NATURAL FIVE”

The “natural five” - air, ammonia, carbon dioxide, hydrocarbons
and water - have distinct characteristios that make them viable
options for a wide range of heating, cooling and foam applica-
tions.

Ammonia (ODP= 0 / GWP= 0): Ammonia ie & col-

ourless gas at atmospheric pressure. With zero

ozone-depleting and global warming potential, as

well as a short almospheric Eetime, it does not

form any by-products or decomposition products

with negative i impact. It is with some,

but not all, used ion system De-

spite its undisputed energy efficiency benefits, the use of ammo-

nia is in certain appli and reqgiors,

due to its toxicity and flammability. It is therefore mostly ueed in

less populated arsas or outside confined spaces. In recent

years, advances have been made to minimise the NH, charge,

by uging it together with other refrigerants - such as 0Oz - in sec-

ondary systems, by using advanced safely systems, or by using
ammonia absorption technology.

Ammonia is one of the most commonly applied refrigerants in
the fisheriee, food & beverages industry, in industrial transport
refrigeration (cargo ships). cold rooms and special applications
{such as ice rinks, deep mining and laboratories). It is also sul-
able for supermarket central refrigeration units as well as in dis-
trict heating and cooling for public and office buildings. Large
ammonia chillers are used in airports and hospitale.

ABOUT THE NATURAL FIVE

Carbon dioxide (ODP= 0 / GWP= 1): Carbon

dioxide as a gas is colourless, odourless, and heav-

ier than aic With a Global Warming Potential = 1,

CO; it the reference value for comparing a refriger-
ant's direct impact on global warming. Carbon diox-
ide carmies an A1 safety classification (the same as most fluoro-

carbon refrigerants), indicating that it has low toxicity and is non-

flammable, as defined by the American Society of Heating, Re-

and Air-C ASHRAE under Safety
Standard 34. CO; refrigerant is sourced as a by-product from a

number of production methods. With a long atmospheric life-
time, CO2 does not lead o any by-product formation with seri-

ous environmental impact. When used as a refrigerant, carbon

dioxide typically operatee at a higher pressure than fluorocar-

bons and other refrigerants. While this presents some design

challenges, it can be overcome in systeme designed specifically

to use CO;. Carbon dioxide is compatible with some, but not all,
used refrigeration system lubri

CO; can be adopled in a large variety of heating and cooling eys-

tems, such as mobile air-conditioning (MAC) in passenger cars
and busee, vending machines and coolers, central refrigeration
systems for food retadl applk cold storage

and the food processing industry, heat pump waler heaters and
space heating, as well as transport refrigeration like refrigerated
trucks and tradlers.

Foams: COz as natural blowing agent can be used in various
typoe of foam production fike rigid polyurethane (PU) epray

foams usad in pipe and appliance insulation. CO2 also has appli-

cations in flexible polyurethane foame in slabetock and boxfoam

and in PU integral ekin. Many large manufacturers have success-
worldwids.

fully used the technoloav for

about 5 natural

refrigerants & foams

ing and the fishery industries in Argentina, Brazil, Colombia, In-
dia, indonesia, and the Philippines, among others.

whilst over 90

industry in developed countries rely on am

extent on CO; and hydrocarbon refrigerants,

developing countries is stil much lower, currently at 40%.

LIGHT-COMMERCIAL & COMMER-
CIAL REFRIGERATION

In the light-commercial industry, around 1 million ice cream freez-
ers using hydrocarbons are now being applied in develo|

developing countries. Moreover, another 1.6 milion HFC.
the coolers and vending machines use either HCs or (

In the commercial refrigeration sector, supermarkets can save
10%-35% energy by applying a CC ly transcritical refrigera-
tion system compared to conventional solutions in low- and me-
dium ambient temperatures. Regarding market penetration, first
results from a September 2013 survey indicated the number of
only transcritical ems in the European Un-
ion to be above 2,800, with another 1,500+ using COyHFC cas-
cade systems. By early 2013, more than 125 supermarkets in
North America used secondary, cascade and transcritical CO
refrigeration systems combined, and another 150+ stores in Ja-
pan are expected to be using transcritical systems by the
end of 2013. There are now at least 160 cascade O tems
being used in Australia, and another 40 CO; cascade refrigera-
tion systems installations in Brazil (both September 2013). Vene-
zuela and Colombia are also introducing supermarkets with CO;-
based refrigeration technology, and in South Africa some large
supermarket chains have begun to convert their refrigeration zy
O3, with 17 stores in South Africa now being equipped
z-only systems. Market uptake for natural refrigerants in
food retadl is also expected to grow in China, up from 6 supermar-
kets using COz cascade systems today. With the support of

DOMESTIC REFRIGERATION

In the domestic refrigeration sector, developing countries ac-
count for about 12% of global consumption of HFCs as refriger-
ants and blowing agents. Regarding the use of natural refriger-
ants, more than 660 millon hydrocarbon refrigerators had al-
ready been sold by 2012 with the market experiencing a strong
upwards trend. In Asia, HC refrigerators have been adopted in
India, Indonesia, Japan, Pakistan and Russia. 76% of new do-
mestic refrigeratorsffreezers produced in China uze izobutane
refrigerant (R-600a). In South America and the Caribbean, Argen-
tina, Brazil, Cuba and Mexico are introducing hydroca refrig-
erators into their domestic markets. Africa has also set up its
first production line for hydrocarbon-based units in South Africa.
It is predicted tha

use HC refrigerants by 2020.

DOMESTIC & MOBILE AIR
CONDITIONING

The air-conditioning industry is one of the main consumers of
high global warming HCFC refrigerant gases. Several Article §

of new refrigerators woridwide will

countries have started to seriously look into the use of hydrocar-
bon A290 as a viable alternative for small unitary air conditioning
units. In India, more than 3,000 R280 room air conditioners had
been sold by July 2012. Several leading Indian and Chinese air
conditioner manufacturers have finalised R290 air conditioner
production line conversion with the support of Deutsche Ge-
selischaft fir Internationale Zusammenarbeit (GIZ) and UNIDO.
In total, China has committed to converting 36 of such plants to
hydrocarbon-based technology.

Around 20 million cars use hydrocarbons as a refrigerant for mo-
bile air conditioning systems, mostly in Australia and North Amer-
ica, but ¢

success stories of

natural substances

worldwide
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GUIDE UNIDO - ATMOsphere

UNIDO ATMOSPHERE: MARKET &
TECHNOLOGY TRENDS

@ 3-4 June 2013

UNIDO ATMOSPHERE TECHNOLOGY
SUMMIT: OVERVIEW
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SURVEYS: MARKET SHARE & ADOPTION
POTENTIAL OF NATURAL SUBSTANCES

1
Z 20

n the UNIDO survey among 207 respondents from developing countries and
emerging economies respondents were asked to rate the

with options ranging from “none” (1) to

*very high” (5). Their market share is, according to respondents, currently high

est in industrial refrigeration

with a value of 2.9 out of 5.0,

followed by domestic refrigera

tion (2.3) and commercial refrig

ates are estimated for
light-commercial refrigeration
and commercial and industrial
sir-conditioning, with values of

.0 out of 5
Inaumral o Oomestc

l [— U v
Commuercis & Inausirisl AC [l Domestic MG
Matite A'C Cormmarcial & Industs = Hastizg
Demastiz Nuaing
Participants were
next tasked to rank
application sectors from “lowest” (1) to “highest” (9) according to their
The application
sector with the highest polential for natural refrigerants compared 1o other
ndustry sectors is the domestic refrigeration sector, pointing to an already
widespread and growing use of hydrocarbones in domestic refrigerators and
freezers. This is followed by industrial refrigeration, mainly dominated by the
use of ammonia. Light-commercial refrigeration,
such as plug-in display cabinets, bot
tie coolers, vending machines, elc

and commercial refrigeration are esti

maled to have a similarly good fu

ture adoplion potential as com

pared to other sectors. On the

other hand, domestic heating, and

commercial & industrial heating are

loes likely to experience a rapid in
croase

in natural
refrigerant use,
Domastic Rurigecstion Irctiary o Rt aeatic
Wl Lish-Commercisl Ralrigerstion  Commarcist Aefrigerason respondents eeti
B Commercial & ndustrisl A'C I Comastic AKC
Mobite AC Commarc 8 Inassirisl Hastieg
Domastic Husting

mate.
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Sectors with a
continued use of
natural refrigerants in
different world
regions, such as the
use of ammonia in
industrial refrigeration
or the quickly
increasing appiication
of hydrocarbons in
domestic
refrigerators, will
continue to be
responsibie for
growing markets in
developing markets in
the near future. The
simultaneous
introduction of HFC-
free appiiance foams
plays an important
role in this respect.
Other applications,
among them smail-
size commercisi plug-
in dispiay
refrigeration
equipment and
centralised food retail
refrigeration systems
also show promising
prospects. Domestic,
as well as commercial
and industrial

heating, on the other
end, currently enjoy
less trust among
respondents.

SURVEYS: AWARENESS & STAKEHOLDER
INVOLVEMENT

[

n the UNIDO survey among 207 representatives from developing countries
and economies in transition, a more detailed analysis on the most important
barriers for the uptake of natural substances in emerging economies was per
formed for the barrier item *

y'. As it can be clearly seen,
the distribution in the below chart is rather
balanced with slightly more respondents
indicating that the lack of relov: informa
tion for different target groupe constitutes
& rather minor barrier as compared to, for
example, financial or training issues. Over

all, this item was ranked as the

gty B verysighbasier 500N loast important barrier

from a list of 8 bamier catego

rios, with however still close to 30% of respondents saying it would be a
rather *high” or “very high barrier” for natural refrigerants and foame

However, when asked about the lack of *
", respondents
staled a lees posi ation. Overall
ranked as the 3 strongest mier from a
list of 8 items, only 16% thought this is not
currently a major problem for the introduc
tion of natural refrigerants and HFC-free
foams. The remaining overwhelming major
ity of 84% sees this as at loast as a moder
ato if not a very high barrier.
I Vary bigh Basrler

n the UNEP survey among National Ozone Units from 79 countrs
2012, the 3 ranked criteria in selecting technologies with HCFC alternatives
for developing countries was *

". Although
not epecifically talking about natural refrigerants and foams & confirms that
the availability of information among inetitutions, the industry and the wider

public is a major driver for the selection of
more sustainable substances and technolo.
gies. More importantly, the proven number of
installations, publicised in case studies, can
significantly help to counteract a lock-in
situation where the familiarity with a known
technology - altho some cases not the
beet available alternative - is the deciding
factor for its use.

Nt bmportast Rathar not Impcrtant
Rather wrportmat ] Very important
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While information
provision in form of
direct access of
stakeholders to
relsvant publications
seams to constitute 8
slightly less important
barrier overall, the
lack of effective
networks and
proactive stakehoider
engagement is rated
as being a strong
obstacie for the
introduction of
natural substances.

survey among 200+
individuals from
 developing countries

SURVEY: ADOF POTENTIAL OF NATURAL REFRIGERANTS




In 2007 *Jordan Poultry” placed an order with the Sabroe Factory in Denmark.
The cascade sysiem was installed in August 2012 outside Amman in Jordan.
The plant is for freezing poultry products for the Jordanian and Middle East
markets. The climale in this region is quite challenging because of the very
big temperature difierences soen over the yoar The summer is warm and hot
and the winters can be very cold and even snow is seen but it tends to melt
away very quickly.

The plant is a cascade system with three
ammonia (NHy) screws on the high tem-
peralure side of the system and carbon
dioxide (CO;) on the low stage. The new
system was built in a new machine
house with space for additional compres-
sors on both the ammonia side and the
COy side.

The products are frozen at a temperature of around -40°C in two aircooled

batch freezers. Also a chilling tunnel for cooling the freeh killed chicken is us-
ing OOz circulated at -10°C and a tunnel temperature about +1°C. Aleo a fal-

ling film ice water cooler is cooled with CO; at -10°C.

The NHa system is using an evaporative condenser, which ensures the lowest

poesible condensing temperature in the dry summer. The freezing of the prod-

uct lasts about 3 hours to reach the required temperature. The product is
wrapped in to the final packing. It can differ and the products are not totally
uniformly packed. This not a problem but increases the process time a little.

The food quality and food safety of the product has a very high priority for the
producec. Therefore there is a focus on hygiene and temperature control. It is
here the cascade system play a role 1o keep temperature within the required
Emils quickly afier the process in the cooling tunnel. Also a quick freezing
process is help keeping a high product quality.

The reason for inveeting in COz technology in an environment where R22 is

still allowed was the intention to future-proof the investment. Industrial refrig-

eration systeme have an expected lifetime of 25 years. The installed system
therefore provides inveetment security to the operalor to face ary potential
restriction on the use of high-GWP refrigerants in the future.

Jordan

GUIDE UNIDO - content

[of Neetls in Africa, several small capacity ammo-
AC aro installed: In Zimbabwe there are 4 instal-

finetaiations of 90KW, and Tunieia 2 installations

‘achioved by the ammonia chillers compared to
2 tonnes COayear, equivalent to driving 2 times
& 4HP diesel vehicle.

paign was created by two organisations from
hydrocarbon (HC) domestic air-conditioning in

jed an initial success by involving local organi-

tion of Management Ahmedabad (IM-A) and
of hydrocarbon ACs. The campaign aims to
Os euch as reduced energy consumption and

innovative method to invalve related industry
of hydrocarbon ACe. It allows etakeholders 1o

, as: Volurtary adopters, Consumer Ambas-

hetp//Mww hycror
4361

50+ case studies

T A - s

Eight “piug and pisy”
ammonia chiflers for
air-conditioning in

carbon footprint of 12
tonnes COxlyear.

India

A partnership
campaign betwsen &
European NGO and
an Indian partner
company has invoived
various stakeholder

conditioning in India.
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best-practice
examples from
developing
countries only

addressing the
barriers of
awareness,
availability, safety
& technology
standards, policy
frameworks,
training &
knowledge,
incentives & cost




10N

HFC-free domestic refrigerat

tasasanr
LR

. e

-
L
- -
.. R
- -
L

“nan
R R
- -




HFC-free light-commercial refrigeration 5
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min. 2.5 million HFC- y

free units worldwide
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CO; TC stores: europe 2013

verified so far:

NORWAY FINLAND
~0 6 0 g™ ©
ESTONIA
o7 266 R 2o
UNITED [ '9) o)
KINGDOM DENMARK

O Q
NETHERLANDS TOTAL TOTAL
14 §\ 88 2012 2013

o -0 POLAND
BELGNIM GERMANY " 2881
0y [e) O O : O O
LUXEMBOURG CZECHREPUBLIC
_— 7 “o | - 'mo spvmm
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| 1 m
15

o O

(status Sept 2013, data from 14 system suppliers / contractors, 11 food retailers)




(HFC-free) commercial refrigeration
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surveys in the GUIDE UNIDO o

® 2 surveys taken into account: UNIDO (May-July 2013) among 207 respondents

® UNEP (May-July 2012) among 95 National Ozone Unit Officers




UNIDO survey: respondents s

® manufacturers & suppliers, national governments and engineering / contractors
are the main response groups




current market share of NR 3
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® 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”)

M Industrial Refrigeration
- [ Domestic Refrigeration




NR adoption potential in the next 5 years 5
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® 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 m Domestic Refrigeration

adoption @ Industrial Refrigeration
tial L ht_-Commerqal\Refrlgeratlon

0:‘-:1




reasons for and against adopting NR

69,9%

N
)
©

46,6%

Environmental impact - driver
Efficiency & reliability - driver
Training & knowledge - driver
Safety & standards - driver
Market demand - driver

Cost of substance - driver
Availability & supply - driver
Cost of technology - driver
Other - driver

34,3%

31,5%

Environmental impact - barrier
Efficiency & reliability - barrier
Training & knowledge - barrier
Safety & standards - barrier
Market demand - barrier

Cost of substance - barrier
Availability & supply - barrier
Cost of technology - barrier
Other - barrier

A

s
shecco

the environmental
impact is a clear driver,
together with
efficiency & reliability

training & knowledge
IS both a driver and a
barrier

the cost of
technology, availability
& supply, and market
demand are areas of
concern (= largest
discrepancy between
driver and barrier)

source: shecco / UNIDO survey




the importance of clear policy frameworks 3
& Incentives shéeco
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® nearly half of all respondents believe unclear policy frameworks to be a high to

very high barrier in the HCFC phase-out process

® |ack of financial incentives and currently too high costs for HFC-free technology is
the single strongest barrier out of a list of 8

B No barrier

I Very high barrier




case studies

|. ) Featured Case Studies
Availability

Awareness

sh

SUSTANING OUR ATMOSPHERE

Incentives & Costs ( .ﬂ Training & Certification

Regulation & Policy Frameworks ba rr i er

addressed

Safety & Technical Standards

application

> country &
o y

s continent
Ty '

World
Pakistan

refrigerant / foam-
blowing agent

Yy key

tries use ammonia.

'I:IC bottle coolers and messages I
refrigerators are solid aCh i evements

¢ One new R290 line has been added to replace R134a in PEL by Agramkow - proof for Pakistan’s -
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 UN I Do

4331

Slicalinifoss ATMOsphere link /

v

23 "

links to further

wpou by 9G=530

PHEC DM PAROCTILDOMES, § COUNWR, A, PRIl e 00 O LaGre Dt | nform at ion




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 ’ 5 P

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%

T ese ey aeip
L oo "RNEONM
L bl A LR




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 >

shecco
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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: NH3/CO; system in Jordan 5

shecco

SUSTANING OUR ATMOSPHERE

® installation in Aug 2012 in
Amman = Jordan’s first large-
e, Jordan scale NH3/CO; system

In 2007 “Jordan Poultry” placed an order with the Sabroe Factory in Denmark.
The cascade system was installed in August 2012 outside Amman in Jordan.
The plant is for freezing poultry products for the Jordanian and Middle East
markets. The climate in this region is quite challenging because of the very
big temperature differences seen over the year. The summer is warm and hot

Zaz;r:li;.::jel;:san be very cold and even snow is seen but it tends to me‘lx @ Ca Sca d e Syste m fo r f reez I n g
e e e SIEA A ) | poultry during warm summers

perature side of the system and carbon

dioxide (CO2) on the low stage. The new E .

system was built in a new machine a n d CO | d WI nte rS
house with space for additional compres- } 9 e

sors on both the ammonia side and the

CO2 side.

The products are frozen at a temperature of around -40°C in two air-cooled
batch freezers. Also a chilling tunnel for cooling the fresh killed chicken is us-

ing CO; circulated at -10°C and a tunnel temperature about +1°C. Also a fal- @ use Of th ree ammon | a

ling film ice water cooler is cooled with CO2 at -10°C.

The NHs system is using an evaporative condenser, which ensures the lowest
possible condensing temperature in the dry summer. The freezing of the prod- C O m p reSS O rS a n t re e
uct lasts about 3 hours to reach the required temperature. The product is /
wrapped in to the final packing. It can differ and the products are not totally

. .
uniformly packed. This not a problem but increases the process time a little. re C I p ro Cat I n g ‘ O 2 O n t h e | OW
The food quality and food safety of the product has a very high priority for the A
producer. Therefore there is a focus on hygiene and temperature control. It is O
here the cascade system play a role to keep temperature within the required S a g e S I e O re e Ze a -3 a n

limits quickly after the process in the cooling tunnel. Also a quick freezing

process is help keeping a high product quality. . . o
chilling at -10°C

The reason for investing in CO; technology in an environment where R22 is
still allowed was the intention to future-proof the investment. Industrial refrig-

eration systems have an expected lifetime of 25 years. The installed system
therefore provides investment security to the operator to face any potential
restriction on the use of high-GWP refrigerants in the future.

® project was engineered and
project-managed by the factory’s
employees, ensuring high
familiarity with the system




case: global consumer goods brand 3
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® Nestlé has a natural refrigerant policy since 1986 and uses 90% HFC-free
ammonia, carbon dioxide and hydrocarbons solutions in its close to 500 factories

in 86 countries

® has actively invested in training especially in developing countries and developed
internal standards that go beyond many codes and regulations

® actions: “safe by design” service, training and education on natural refrigerants
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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 '
capacity of 100,000 units / year = P o ™

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 CO2 heat pump CO:z 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.




case: 17 COz-only supermarkets in South Africa

using transcritical CO; systems

reduction in power consumption: 45%

12% higher installation costs than R404a system

In South Africa, 8 Woolworthe storee and 9 Makro storee are currently running
with trane-critical CO2 systeme using a common liquid line to the chillers and
freezers with individual suctions linee back to each section on the multiplex
system i.e. freezer rack and chiller rack.

With all of the the controle being Danfoes with electronic expansion valves,
pack controllers, heat exchangers and plate heat exchangers a reduction in
power consumption of up to 45% was recorded. At thie stage because of the
size of some of the plants the CO;, as apposed to a 404 system, ie costing

about 12% more on installation costs. Each Makro store has two equal sys-
teme of 300KW each, 200kw chiller and 100kw freezer with a total refrigera-

tion capacity per store of approximately 600kw. Woolworthe has an average
300kw of refrigeration capacity per store.

o7

3
shecco
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Woolworths and Makro show leadership with combined 17 stores

{ 3
South Africa

17 stores in South
Africa now use a CO2z
transcritical system,
with the result of up
to 45% reduction in
power consumption
as compared to an
R404 system.
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shecco - useful links

Industry Platforms:

http://www.hydrocarbons21.com

http:// www.R744.com

http://www.ammonia2 1.com

http://www.R718.com

contact details:

Nina Masson
nina.masson@shecco.com
+32 2 230 3700

+32 473 468 194

shecco

GUIDE UNIDO:

Other GUIDES (Europe; North
America; CO2/NH3 industrial
refrigeration:

http://quide.shecco.com

ATMOsphere Europe 2013
Summary Report:

http:// www.ATMO.org




