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15 engineers

5 technicians

4 to 30 production employees
5 administration people
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Production

Capacity :

15 racks at the same time

9 days per rack at 8 hours
per day

1825 racks per year
(theorical actual
production capacity)
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Maintenance Efficiency

Operator

Customer service at your service

- Remote supervision

- Energy commissioning
- Engineering retroaction
- Educational tool

oncurrent Engins
Life Cycle Costlng rLCCJ

Total Productlve Mamtenance (TP

Reliability Engi
Reliability Centered Mamlenance (RCM)

Root Cause Diagnostics

Predictive Maintenance
Systematic Planning & Scheduling

Preventive Maintenance

Inspect, Lubricate

Repair After Failure

Historic Development

It is this experience and this quality of
customer service that has enabled us to work
with 25 different service contractors.

And to continually enhance our systems

Learning curve
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Engineering

Our product lines

Product lines:

Super Market - HFC/Glycol
- HFC/CO2
- Transcritical CO2 version

Distribution Center- NH3/Glycol
- HFC/Glycol
- NH3/C02
- Transcritical CO2 version

Ice rinks - NH3/Secondary fluid
- NH3/C02
- HFC/CO2
- Transcritical CO2/Secondary fluid
- Transcritical CO2/Recirculated CO2
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NH,/CO, REFRIGERATIUN SYSTEM AT COURCHESNE LAROSE (MICHAL INC.)

The

problems

ABOUT THE COMPANY

Since 2008, Carnot Refrigeration has been leading the
(O, market in Canada. The company offers integrated

C RN T services for the design, manufacturing and installation
A 0 of high quality and eco-efficient CO, systems for
REFRIGERATION supermarkets, industrial applications and ice rinks.

More information at:
www.carnotrefrigeration.com

CONTACT INFORMATION

Marc-André Lesmerises, P.E.
Passion marcandrelesmerises@carnotrefrigeration.com

Simon Bérubé, PE.
simonberube@carnotrefrigeration.com

Innovation

INTRODUCTION

The major task of food processing applications today is to ensure the freshness of
perishable goods. Storages are used to smooth out peaks and troughs in production,
allowing a more continuous supply to customers, and help maintain the quality of
produce.

The warehouse of Courchesne Larose (Michal Inc.) is spread over an area of 100,000 ft2
with 40 ft. of height, able to accommodate 2 069 945 kg (4 563 442 Ibs) of food per day.
Itincludes 22 ripening rooms for bananas, a main dock with 19 garage doors, a banana
dock with 3 garage doors. The temperature in the rooms varies between 0 and 150C.

Carnot Refrigeration Inc. has designed and manufactured an ideal system for this
warehouse. Our refrigeration system with NH_/CO, has a great advantage because it
greatly minimizes environmental impacts. Although this system is recent, it should be
emphasized that Carnot Refrigeration Inc. has integrated innovative new technologies,
namely the total recovery of the heat rejected by compressors.

ABOUT THE SYSTEM

The major advantages of this technology are summarized as follows:

« Totally eliminate the use of HFC's and / or HCFC’s.

« Reduce the ammonia quantity drastically without energy penalty.

« Reduce piping and insulation size by more than half and the related labour and
material cost by 31.5%.

« Reduce the use of paraseismic hangers and the structural need to support the
pipes.

« Ammonia confined to the mechanical room.

« Provide full heat reclaim (if needed) for space heating or water heating (domestic
or process).
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Congress of the Anited States
Masington, BE 20515
December 3, 2013

The Nomrlbll: Gins McCarthy
Administrat

Enviaenal Protcton Agency
Ariel Rios Fedeal Building

1200 Pennsylvania Avease, NW.
Room 3000

Washingion, DC 20460

Dear Administrator McCarthy,
ing 10 ask your agency policies that ,
down of! HFCs) in this and globally. i agency can
ensure we i conditioning, whi
gas emissions down.

Since it raification in 1989, the Montreal Protocol has been an exampie of  highly successful
and

‘multi-national eavironmenta! initiative. Under the Montreal Protocol, ULS. corporations
z oipati suchas
a FCs) and FCs) - used globally in

refrigerants, acrosols and solvenss. As a result, we have secn a 97% reduction in the globel
consumpsion of controlled 0zone depleting substances.

Today, most countries are choosing 10 replsce CFCs and HCFCs with HFC compounds because
HEFCs have been found to be 1 safe and efficient ahtemative. The United States has already made
the transition to HFCs, meaning HFCs are now used in a majority of our air conditioners and
refrigerants found in our homes, cars, hospitals, and supermarkets. Developing countries
participating in the Montreal Protocol are now starting to make their transitions - ramping up
their use of HFCs. Asa result,the global use of HFCs is expected to grow rapidly in the coming
years. The increased HFC use s good for the azone layer, but evideatly not good for our
climate. Unfortunately, it is now determined that HFC compounds can bave a very high global

ne p it HFC for

PP 20 peroent of 2050. So by using HFCs, we are
i problem, whil ing 10 another

Ourexperience wil the Monteal Protocol has shown the globalcommunity can woek ogesher
hat s why ¢ Mostreal
Protocol regime to ransition the global use of HECs to materials tht are saf fo the czone and

Protocal rgie o ransiion the lobal use of HI-C fo mateials that e safe (0 the ozone m

love ik procee el ave oo comecy sad e workd e et oty e o m«m
poth toward reducing HFCs.

As we wat for global action,
begiaing o transition away from HFCs, influenced by ltpxhlum. voluntary programs and
growing suite of alternatives. For example, many home refrigerators 2nd window it

hanged Transitions are also being
scen in vending machines, supermarkets, motor vehicle sir conditioning, and insulating foams.
n fact,  Hannsford n Tume: HFC-free
supermarket i the country. 1t is estimated that the new system will rduce the store's carbon
footprint by 3.4 million vear and
money Notall have s clear transition, but for
some sectors there are clear, safc alternatives fo HFCs.

Recognizing that it may take somo time to amend the Montreal Protocol and incorporate those
changes into US regulations, A does not

policies that can help accelerate these tansitions in the Usited States and globally. We
encourage you to focus your agency on HEC applications where technology solutions and

. similar to what the
Euopean Union has done with their Mobile Air Conditioning Dircctive. The agency should
ook to where market transitions are already underway ~ like in Turner, Maine - and where EPA
scton could haste the pace of thos transiions, both domestcaly an clicwhere. We think that
such actions

the. ¥ Protocol egotiations.
Thank you for your efforts in this area and we look forwand to working with you on this issve in
the future.
‘With best personal regards, we are

Sincercly yours,

5 L
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Tom Cuper Scott Pters

US. Scaator Membes of Congress
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Performance of CO2 natural refrigerant systems

Tableau 3 : Sommaire des données financiéres sur les systémes étudiés

|DENTIFICATION INVESTISSEMENTS ColTs D'EXPLOITATION | ColT GLoBAL
: IR TR R E | |
s L TR TR IR H A
;| 2| 3 : 6 ° | 8% | 5§88 i .
(s i5) ] (s} (5 (s} s (5] (5} (5/an) %%
Al |Monobloc R717 912 000 596 300 315700 930 400 307 400 45 800 32 100 1631 400 +170 000 109 700| -44%
A2 |Surplace R717 2347 500 231600 1515900 1044 200 282 100 54 900 32100 2929 600 +184 000 196 900 0%
A3 |Surplace R717 2177 000 817 400 1359600 1 160 200 267 600 63 500 32 100 2 884 000 +199 000 193 BOO -2%
A4 |Monobloc R717 509 800 594 700 315100 933 200 265 800 63 200 32 1m| 1611 100 +168 ﬂ]]| 108300 -45%
A5 |Monobloc R717 249 400 616 600 332 800 BEB 300 278 80O 52 600 32 10|}| 1585 400 +162 L'II]| 106 600| -46%
1 |Bibloc R744 1286 000 600 700 685 300 825 600 267 600 35500 32 10|}| 1 850 500 +149 L'II]| 124 400| -37%
C2 |Bibloc R744 715500 512 100 207 400 857 600 253 100 41900 32 1m| 1392 800 +152 CIII| 93600| -52%
HL |Sur place R22 82000 0 82 000 1843 300 289 300 106 000 131m| 2373 800 ﬂiﬁnﬂﬂ| 159600| -19%
H2? |Monobloc RS07A 751900 102 600 649 300 1054 900 214600 42 500 18 10D| 1980 100 177 tl]]| 133100 -32%
H3 | Modulaire R4104 399 300 98 000 301 300 1205 900 179 000, 51 800 18 10D| 1756 400 +196 tl]]| 118 100| -40%
H4 | Maodulaire RSO7A 682000 88 300 593 700 1119100 291 100 40 500 18100 2 063 200 +193 000 1382700| -30%
H5 | Maonobloc R1344 649000 108 200 540 800 1111 200 90 400 40 400 18100 1801 300 +174 000 121 100 -38%
Base de comparaison
1 Couts d'achat inclus salle mécanique classe T pour I'ammeniac et, pour 11 systémes, les honoraires professionnels (Mo. H1 (R22) n'a pas de travaux majeurs)
2 Inclus la somme des contributions du Mels, d'Hydro-Québec et du BEIE (programme OFTER)
3 VA valeur actuelle calculée sur 20 ans, les valeurs résiduelles ne sont pas incluses dans ce tableau
4 Ecart par rapport au systéme de référence A2 (R717)
5. Les taux financiers qui ont servis & calculer les valeurs globales sont listés dans le Tableau 8 avec les incertitudes correspondantes. Les variations probables ont été obtenues en faisant
varier aléatoirement les valeurs des incertitudes sur les tawx. L'échantillon comporte 500 combinaisons aléatoires de ces taux. Chague valeur montre une erreur gui englobe 95 % des
combinaisons.
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http://www2.epa.gov/greenchill/2013-environmental-achievement-awards-ceremony
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