Summary: Focusing on a
Low Carbon Future

Chillar technology i fundamental to
the day-lo-day operation of super-
markets - and i iz an area that is
increasinghy the focus of innovation
as food stones seek solutions 1o both
energy and cirmate change chal-
lenges. Supermarket chaing around
the world are looking for refrigeration
technoioges that combing penior-

Headline results:

miance with kow ensironmental impact
= and Honeywel has responcead by
developing Solstice™ ze Refrigerant
(HFO-1234za), & new generation -
frigarant that offers low GWP (Global
Warmning Potertial) and enhanced
enargy eficiency. The technokogy
was specified recently Tor the world's
first HFD chiler irial when Gaoclma

units wera installad by Klima-Tham
in the Bromiey siore of keading UK
suparmarks! chain Waitrose, At the
same time, laboratory reseanch con-
firnad the significant carbon foodprint
ard anergy efficiency advantages
offered by Scistios 26 Refrigerant.

® 22%-27 % reduction in absorbed power (vs R290 & R134a)
¢ Better overall COP (Coefficient of Performance)

¢ Non-flalmmable

¢ 100% non-ozone depleting

Background: A Commitment to
Carbon Reduction

Waitrose has made a public commit-
ment 1o hahve the impact of its refng-
aration and oocling direct emissions

(C0.e emissions tonnes) by 2012413
{companed with iis 200809 baseline)

The company is on track 1o achieve
this target, having reduced emissons
by 18 per cent in 2010711, and by 20
per cent sinca 2008700, This is largely
the result of fitting new refrigeration
systems and establishing an exten-
sive leak prevention programme, it is

a position that has won the super-
market chain widespread approval
and several cooling industry awards,
In ine with this overarching position,
Waitrozse agreed to participata in the
world's first field trial of an HRC chillier,
manuiactured by Geoclima, in order
to compare performance — and car-
bon footprint — with ifs curment range
of hydmcarbon units.

Gecclima is a major chiller manufac-
turer, based i [taly, offering customens

around the world a wide range of
refrigeration and air conditioning
products and systems. The company
is engaged in continuous research and
development focused on expioiing
technological advances to help
cusiomers mest key criteria inked to
performance, encrgy efficiency and
ervironmental impact. This commit-
rmaant to INnovaticn macks the company
ihe ideal partner for the Waitrose
figid frial,
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CUSTOMER INSIGHT:
GEOCLIMA PROFESSIONAL AIR CONDITIONING

World-First Application: Innovative Refrigerant
Delivers Performance, Cost Effectiveness,
Low Environmental Impact and Safety
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“We believe the HFO solution shows
great promise, as it combines good
efficiency with very low global warming
potential.

(Waitrose, Jim Bumsati]
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Field & Laboratory Test:
Implementation and Results

T ansire the vasdity of 1ha test
résulls, two idenhcal redngacation
SYSLeMS were Compared = one using
Salstice™ 2a Refgerant (HFD-12342¢)
and the ather, at tha naarty Wakross
Canterbury slore, usng R290 (pro-
pane). Th trial run by refrigaration
axpart company Kima-Themm Som-
prigad two air-cootad 180KW Gao-
clima machings using a combination
of achanced adiabatic technoiogy,
bquid pumnp amplification, mMicro-
channg condersers and a Frascold

reciprocating compresscr. HFO
adopticn did not régques any dhangs
in chiller or component design.

The field test results showed a
22 % reduction in anargy con-
sumption for the Solstice ze
Refrigerant system comparaed
with the RZ80 system.

Tha outcomes confimmed the findings
of laboratory tests undertaken by
Frascold, which compared 1he new

HFO1234ze va R134a - Comparing Solstice™ ze Refrigerant vs R134a
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18,2 3.3 BSOS 24,7
25,1 31 126 334
15,2 2.1 43,7 21,4
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HFD with R134a. In this analysis,
Scistice ze Refrigerant cut anengy
consurnption by almost 27 % and,
despita some loss of capacity, the
overall Coefficient of Parformanca
{CoP) was better than R134a across

a range of appications and condtions.

Accanding 10 COMprasscns axporns,
parformance with HFDS could be
further improved through systam
optimization,
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(kW) (W) &
568 -250% -270% 2,7%
41 -240% -200% T75%
32 =-240% -280% 5.9%
33 -250% -260% 1.5%
31 -250% -250% -01%
20 -280% -290% 12%

18 -24.0% -29,0% 70%

Average -25,0% -27T6% 37%

Feedback: A Positive Result for
Low Carbon Technology

"I the On-0oing mMomitonng of anengy
consumation contnues O preve
successiul, wea pian 1o include HFO-

based chillers in our choiCe of refng-
erabon platborms lor sloras in 1ha
future.”

Jim Busnatt,
Wannsa

“This HFD offers excalient parformance,
efficiency, sandcaabiity and safaty, but
wilh a drarmnaticaly raduced cartion

footrring that wil penmil B5 usage in the
place of non-fludrinated redrigerants,
whils avoiding flammability risks.”

Pacla Ferrans,
Managing Director,
Gaoclima

“The resuls of our 1ests have baen
entirely positive and the HFO systems
are operating well, From a compressor
enginaanng paoint of view, the proper-
ties and operating charactenstics

of HFOs ane a very good rmatch for
tracitional refrigaranits, but obwioushy
without the emdronmental penalty of
high GWP HFCs.

Giuseppe Gali,
Genaral Manager,
Frascold

“Tha Waitrosa trisd systerm & operating
vary wal, particularty when one
remamibers that it is not optimized
for HFOs. The higher efficiency of

HFCHs, thair low GYWP and lower run-

ning costs make a compaling case
for 1ha future.”

Roberto Malozz,
Managing Director,
Klirna-Thann

Sector Perspective: The Eco-Friendly
Solution for Compressor Systems

There are ervironmental and financial
benefits in adopting Scistice™ 2e
Refrigerant (HFO-1234z8) 83 8
sustainable approach to supemMmarket
redrigaration,

The new Honeywell refrigerant i an
important enabler for enengy efficiency
gains of around 27 % comparad with
HFCs such as R134a, contributing
both o wider sustainability goals and
financially-driven incentives, such as
the LIK Carbon Raduction Comimit-
ment. Morecwver, implementation of

Solstice 7e Refrigerant i cost-effec-
tive and fast because only minor sys-
tem adaption i required 1o achieve
results simiar (o medium-pressune
redfrigerants B R134a. In addition,
Solstice 2e Refrigerant provides a
global solufion as a result of iz ef-
ficient cooling performance in all
climate zones

From an environmental perspective,
Solstice ze Refrigerant has a GWP
of 6, thereby contributing posithvely
o eco-design directives by both
reducing direct CO, emissions (by

99.6%) and improving indirect CO,
emissions as a result of lower enengy
consumption. Scistice ze Refrigerant
is 100% non-ozone depleting, bensfits
from low toxicity (ASHRAE class A)
and Iz non-flammable &t ambient
temperature (ASHRAE class 1)

It i significantly safer in use than alter-
natives such as hydrocerbons and
ammeonia, which are either exiremely
fiammabile or highly toxic. Ongoing
fiedd tests are also defivering promis-
ing prefiminary results in vending
machines and plug-in units.



