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Scienrisis from the RAND Corporation bave created this model 1o illustrate bow a “home compurer™ could look like in the
sear zoog. However the needed techbaology will not be economically feasible for the average bome. Also the scicntists readily
admir that the computer will require nor yer invented technology ro acrually work, but 5o years from now scientific progress is
expected 1o solve these problems. With relerype inrerface and the Fortran language. the computer will be easy to use.







Réfrigérants et
reglementations




Couche d'ozone et effet de serre

Couche d'Ozone

- La Terre possede une atmosphere qui hous permet de vivre, la couche d'ozone est la
partie de lI'atmosphere ce situant entre 20 et 50 kilométres d'altitude (stratosphére), cette
couche d'ozone nous protége en absorbant la plupart des rayons ultraviolets émis par le
soleil.

Une dégradation importante de la couche d'ozone implique une action nocive des rayons
ultraviolets directement sur le vie sur terre comme la réduction de la photosynthese,
destruction du plancton, cancers, certains déreglements de notre systéme immunitaire,
des mutations, et n'oublions pas que I'ozone participe aussi a I'équilibre des climats.

Effet de serre

- Quand les rayons du soleil atteignent la surface de la Terre,une partie de ces rayons sont
renvoyés sous forme de rayonnement infrarouge vers l'espace, une autre partie est
piégée par une couche de gaz située dans la basse atmospheére, contribuant ainsi a
réchauffer la terre. Grace a ce phénomene naturel, appelé effet de serre,
la température moyenne de l'air a la surface de la Terre est d’environ + 15°C.

Si la proportion des rayons qui réchauffent notre planete augmente inconsidérément, cela
induira une hausse globale des températures terrestres, c'est le phénomeéne bien connu
des serres de jardin.



https://www.youtube.com/watch?v=yE5x7krSbQQ

" PDO, PRP, et TEWI ©

- ODP (Ozone Depletion Potential ou Potentiel d’appauvrissement de I'ozone)

C'est un indice qui classe la nocivité d'un composé chimique par apport a la couche
d'ozone.Cet indice est calculé par rapport a une molécule de référence, a savoir le R11
qui a un ODP = 1.Ne concerne que les fluides contenant du fluore (CFC,HCFC).

- GWP (Global Warming Potential ou Potentiel de réchauffement planétaire)

Cet indice caractérise I'action d'un composé chimique sur l'effet de serre. La molécule de
référence est le CO2 qui a un GWP = 1 pour des durées bien déterminées généralement
100 ans.Plus cet indice est élevé plus le composé est néfaste.

- TEWI (Total Equivalent Warming Impact ou impact de réchauffement total équivalent)

- C'est un concept qui caractérise I'impact global d'une installation sur le réchauffement
planétaire durant sa vie opérationnelle.
Cet indice comprend l'effet direct di aux émissions par fuites dans les installations et
I'effet indirect provenant des emissions de CO2 dues a la consommation
d'énergie requise pour faire fonctionner l'installation.Le TEWI s'exprime en Kg de CO2.

- Formule de calcul du TEWI :

« TEWI=D+I1=[GWP100x mxfxn]+[ExnxA]
m : charge en fluide frigorigéne. ( Kg)
f: Taux annuel de fuite. (%)
n : durée de vie de I'équipement. (an)
E : consommation d'énergie / an. ( KWh / an)
A : Emission de CO2 par KWh. (kg CO2/ KWh)
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Le retour des réfrigérants naturels

Natural

Refrigerants
CO2, NH3, Propane,

HFC
R404A, R507,
R134a, R410A

CFC
R12, R502
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Vilter ad from April, 1899 issue of ICE & REFRIGERATION showing refrigeration
compressor driven by Corliss steam engine.
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Premier réfrigérants utilisés

*Ammoniagque ( NH3)

**Dioxyde de soufre ( SO2)

*Chlorure de methyte (€CH3CH)
**Dioxyde de carbone ( CO2)

<+ Ether diéthyligue (C2H5)20
**Chlorométhane
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http://www.fridgefilters.com/fridgepedia-brief-history-of-refrigerators.html
https://books.google.com/books?id=fLOh9XZcBskC&pg=PA60&lpg=PA60&dq=refrigerators+toxic+sulfur&source=bl&ots=j9eY93gEOm&sig=S1siaQKgkK0Ysl0pLKy_Kg__ovQ&hl=en&sa=X&ei=BIYxVfHgAsaKsQSwgoCQAQ&ved=0CDgQ6AEwBjgK#v=onepage&q=refrigerators%20toxic%20sulfur&f=false
https://books.google.com/books?id=6UGzxO-2cy4C&pg=PA62&lpg=PA62&dq=refrigerators+toxic+sulfur&source=bl&ots=JtbIC-ANyY&sig=fUdsj89pMhUwB88dSwlbsBGdu1E&hl=en&sa=X&ei=BIYxVfHgAsaKsQSwgoCQAQ&ved=0CC0Q6AEwAzgK#v=onepage&q=refrigerators%20toxic%20sulfur&f=false
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OPINIONS

| BLOGUES

+
;1 () EN DIRECT

Un couple d’octogénaires, qui étaient en train de s’intoxiquer avec du
dioxyde de soufre provenant d'un vieux réfrigérateur, a été pris en

charge juste a temps, lundi matin.
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New Brunswick

Classes resume at NBCC in Saint Andrews after
hazardous material leak forced evacuation

f  F =R e (In

2 people sent to hospital following sulphur dioxide gas leak, WorkSafeNB investigating

Bobbi-jean MacKinnon - CBC News - Posted: jun 06, 2019 3:30 PM AT | Last Updated: jJune 6
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Trou dans la couche d’'ozone: Motif de I'élimination du
R-12 et R-22 (Exposition au rayonnement UV conduit au cancer de la peau)

UV Protection by the Ozone Layer Antarctic Ozone Hole

Figure Q3-1. UV-B protection by the ozone layer.
The ozone layer resides In the stratosphere and sur-
rounds the entire Earth. UV-B radiation (280- to 315-

Tota! Ozone {Dobson units)

nanometer {(nm) wavelength) from the Sun is partially Figure Q11-1. Antarctic “ozone hole.” Total ozons
absorbed in this layer. As a result, the amount reaching VENISE e SHOW SO THOM BSOSO IO i et
X i ured by a satellite instrument. Ths dark regions over the
Earth’s surface is greatly reduced. UV-A (315- to 400- Antarctic continent show the sevars ozone depletion now
nm wavelength) and other solar radiation are not found in evary spring. Minimum values of total ozone
strongly absorbed by the ozone layer. Human expo- inside the ozone hole are close to 100 Dobson units (DU)
sure to UV-B increases the risk of skin cancer, compared with normal springtime values of about 300
DU (s== Q4). In lats spring or sarly summer (Novembear-
cataracts, and a suppressed immune system. UV-B D) fim roves Bl P s e e latat
exposure can also damage terrestrial plant life, single- gir is displaced and diluted by ozone-rich air from cut-
cell organisms, and aquatic ecosystems. side the ozone hols.

Protocole de Montreal, signé le 16 sept. 1987, elimine CFCs and HCFCs
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Une nouvelle préoccupation: les changements
climatiques, la motivation des changements des HFC

2 Rayonnement solaire entrant net
240 watts par m?

L'effet de serre

3 une pantie du rayonnement 6 Uune partie du rayonnement
solaire est réfiéchie par solaire passe a travers
I'atmosphére et la surface de la terre. Fatmosphere et se perd
dans 'espace.
Rayonnemen! Infrarouge sortant
net: 240 watts par m?

5 Unoparuo ontlnfurougooﬂ( -

absorbée et ré émlsd}a les molécules de

gaza enqﬁde serre. La conséquence dlreah

en th e réchaufrement de la surtace
delaterreetdela tropospnera y

~~ Lasurface se muﬂ. onoore etun

onnement infrarouge e

: -"'&\ e
-
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Incidence du Protocole de Montréal positif sur le
changement climatique

Emission reductions by policies/actions, bn tonnes €0, equivalent 7 [ T T T T T T T T
Cumulative Annual - GWP-weighted emissions
Policy/Action emissions  Period emissions* i
:‘\0( l‘\lt::lltr?tl'l:?(l(l de? 135. = 1989 i013 B 6 L - 11% Middle East - N. Africa
Nuclear pu’:;f:rv.mhh'.irit-e 2.2bn 20 m ‘:—-. : - 80/0 Latln Amel‘lca
China one-child policy? 1.3bn 2005 [1.3bn | 5 5[ 1 8% Africa
Other renewables worldwide? 00m 201 - 600m o B I:I 1 60/0 Othel’ ASlan
US vehicle :amzssri:nts/ &fuel  6.0bn  2012-25 [ 460m o [ [ 7% India
economy standardst* o I .
Brazil forest preservation® 3.2bn 2005-13 - 400m O 4 B I:I 31 :/o Chlna.'
India land-use change® 177m 2007 I177m 9 [ I:I 2 /o RUSSIa etc.
Clean Development Mechanism’ 1.5bn 2004-14 I 150m g :I 1% Other OECD
US building & appliances codes* 3.0bn 2008-30 |136m [72] 3 — - 1% Japan
China SOE efficiency targets®  1.9bn 2005-20 fl 126m S [ - 11% USA
Collapse of USSR? 709m 199298 [ 118m ‘m Ml 3% EU ]
Global Environment Facility!®  2.3bn 19912014 || 100m 2 2 _ 1
EU energy efficiency!! 230m 200812 | 58m L% 1
US vehicle emissions & fuel 270m  2014-18 | 54m -
economy standards* CATEGORIES: -
EU renewables!! 117m 200812  |29m Energy production 1 [
US building codes (2013)? 230m 2014-30 10m Lr:hnesrp;:ulations [
US appliances (2013) 12 158m 2014-30 10m Global treaties 0
Clean technology fund’? 1.7bn  project lifetime na Land & forests
EU vehicle emission standards'* 140m 2020 na Other 2000 201 0 2020 2030 2040 2050
... Mais, Ta croissance des pays en
Protocole de Montréal a le P lus gran d déeveloppement pourrait eclipser les gains, **.
Impact sur les changemenst
* Economist, January 2014 Clim ati qu el *
* *\/elders et al, OEWG35, Bangkok, April 22, 2015

De nombreux pays ont commenceés a prendre des mesures

indépendantes - potentiel pour une réglementation mondiale



Walmart

Walmart Launches Project Gigaton to Reduce
Emissions in Company’s Supply Chain

f ¥ ® in ¥

Through release of a sustainability toolkit,
Walmart asks suppliers to reduce greenhouse gas
emissions by one gigaton — the equivalent to taking
more than 211 million passenger vehicles off of U.S.
roads for an entire year

BENTONVILLE, Ark., April 19,2017 - Today, during Walmart's annual

Milestone Summit, the company launched a sustainability platform Digital Press Kit

inviting suppliers to join Walmart in committing to reduce greenhouse

View and download related reports

gas emissions resulting from their operations and supply chains. and documents

Dubbed Project Gigaton, this initiative will provide an emissions

Y

reduction toolkit to a broad network of suppliers seeking to eliminate




Rapport 2016 sur les eémissions de gaz a effet de serre de Bell Canada

INTRODUCTION

Le préesent rapport sur les emissions de gaz a effet de sermre (GES) repose sur les principes et exigences stipulées dans la
norme IS0 14064-1 et dans le Greenhouse Gas FProtocol — A Corporate Accounting and Reporting Standard (Revised
Edition) {Profocole des gaz a effel de serre . Une norme de comptabilisation et de déclaration destinee a Nenfreprise
(edition révisée)). Il a servi a la production du rapport de Bell sur les emissions de GES au CDP et a d'autres initiatives de
divulgation de l'entreprnise. Bell a déclaré un total de 310 971 tonnes d'equivalents en dioxyde de carbone (« CO-2 »), qui
comprennent les émissions de portée 1, 2 et 3 pour la période du 1% janvier au 31 décembre 2016.

LIMITES ORGANISATIONNELLES

Bell adopte l'approche du contrdéle opérationnel pour déterminer la portée de déclaration s’'appliquant a ses filiales et
divisions. Les unités d’affaire et filiales comprises dans les limites organisationnelles sont les suivantes :

BCE Nexxia
- Bell Alilant
Bell Canada
- Bell Média
- Bell Mobilité
Canaux de distribution de Bell Mobilite
- Bell Solutions technigques

- Expertech
- MNorthwestel e

- La Source

Le tableau ci-dessous rend compte des emissions de portée 1, 2 et 3 de Bell pendant
31 décembre 2015 et le 31 décembre 2016.

Emissions
en tonnes de | Limite opérationnelle 2015 2016 T]ay sse
COge’ {baisse)

Emissions directes contrélees par Bell et comprenant les rejets accidentels
de substances appauvrissant Ila couche dozone provenant des
equipements de refroidissement, ainsi que de la combustion de mazout et
Portee 1 de gaz naturel dans les Immeubles, de diesel pour les tours de 133 566 128 878 (3,5 %)
telécommunications et I'equipement de tfransmission, de propane pour
I'equipement d’entretien et de diesel et d'essence pour les vehicules et les

generatrices.
Emissions indirectes associées a I'utilisation d'énergie comespondant a la
Portee 2 production et a la transmission de I'électricité requise par les activites de 221 662 174 043 (21,5 %)

Bell dans ses immeubles et autres installations.

Autres émissions indirectes découlant des voyages d'affaires des employes
Portée 3 de Bell (par awvion, train, véhicules loués et wvéhicules personnels des 8 522 8 050 (5,5 %)
employes).
Total 363 749 310 971 (14,5 %)




4+ ENVIRONMENT ENVIRONMENTAL IMPACT

CALCULATION METHODOLOGY

Our greenhouse gas (GHG) emissions are calculated following the 1SO 14064-1 standard and we use the
Operational Control approach, which accounts for all GHG emissions based on the control of operations. Our
GHG inventory includes direct, indirect, and other indirect emissions from our corporate facilities, our vehicle
fleet of over 400 vehicles, and business travel. This includes emissions from electricity and steam consumption,
fugitive refrigerant emissions, and travel: looking forward, we integrate emissions from purchased
paper into these calculations.

Congruent with our previous Corporate £
will compare values with our base year
corporate offices, and our water data a
in the below chart are calculated.
proudly driven our energy, GHG, and

ToTAL
INT srrv(tcge/mz)

arx

-

GREENHOUSE GAS EMISSIO

Since 2013, Brookfield GIS has been committed to reducing the GHG er
2020. In 2015, we reduced the GHG emissions of our fleet by 22 5 per cg
our 2020 goal. However, our total GHG emissions rose slightly in 2015 due to our expa 5i0
corporate travel, while our GHG intensity decreased.

As part of our commitme_nt to sustainable living, we track and report on our carbon footprint on an annual basis.
i i Our GHG emissions are calculated following the IS0 14064-1 standard, and we use the Operational Control
‘ ’ approach - this approach accounts for GHG Emissions based on the control of operations CO2 CHs, N20, as

= r o " ! i el d wellas refngerants R-22, R-122, and R-134a, were all accounted for in the GHG calculations.
]l
‘wiy 4 OtIrGHGmentorymdudesawcﬁrectandilé‘ temissions from o
‘Global Integrated Solutions , , fugitive
| , ! »

papérasanOﬁmerlndsredtmﬁmonsourcemﬂ\emﬁJre

-~ Emerson Confidential and Proprietary/For internal use only
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Amendement de Kigali du protocole de Montréal

120 2024
Freeze
£ 100
(]
g
u— A2 C tri
° 80 (u.s.,c;)rl::dg,e:tc.
o —
6 60 F-Gas 2018
S 40
=
o
= 20
0
2010 2020

2028
Freeze

2030

A5
Countrie
S

2040

A5 Countries

Pays A2 (Etats-Unis, Canada, etc
Consommation de HFC 2011
jusqu'en 2013 + 15% de
référence de HCFC
Pays A2 (Biélorussie, etc.)
Consommation de HFC 2011
a 2013 + 25% de référence de
HCFC
Pays A5 (Groupe 1)
Consommation de HFC 2020
a 2022 + 65% de référence de
HCFC
Pays A5 (Groupe 2)
Avg. Consommation de HFC 2024
a 2026 + 65% de référence de
HCFC

Group 2
<€ (India Iran,
Pakistan,
Iraq, GCC)
2050 2060

Ref: conf.montreal-protocol.org/meeting/mop/mop-28/crps/English/mop-28-crp10.e.docx

Accord mondial sur la réduction des HFC ratifié par 197 pays, a Kigali, au Rwanda, le 15 octobre 2016



conf.montreal-protocol.org/meeting/mop/mop-28/crps/English/mop-28-crp10.e.docx

Reglementation Européenne F-Gaz

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
|
July 2020: Report
Annex llI: Split AC
93%
Jan 2023:
Jan 2021: HFC Comprehensive
Report Report on Effect of

Jan 2015: Regulation
Applicability Jan 2017: Report

+ Repeal National Codes/

842/2006 Standards re. 63%

alternatives and
training
Domestic Jan 2020:
Fridge Moveable AC 45%
GWP > 150 2017: Traceability GWP > 150
Refrig/Freezers For Jan 2022: 31%
Commercial Use Multipack
July 2017: Report GWP > 2500 Refrigeration
Annex Ill: Multipack GWP > 150 (Except 24%
Report PD Method Stationary Ref. and Cascades with Jan 2022: Single
Service Ban GWP < 1500) Split AC —
GWP > 2500 g |
Refrig/Freezers for Jan 2030: No
Commercial Uses Recycled/ reclaimed
Herm Sealed GWP > 2500 for
GWP > 150 servicing

la mise en ceuvre F-gaz en cours augmente

la croissance des systemes de CO2 et de propane dans cette région



EPA reglement final 2??

Final Rule: July 20, 2015 Proposed Rule: April 18, 2016"
Stand-Alone

Remote Refrigerated

SUEEE RS ' MT 22,200 food processing | Cold storage Ice

Very low-
condensin y

- i MT < 2,200 ’
IR WENES | EEmE g unit BTU/hr. with or LT and MT | and dispensing | warehouses | machines temp

BTU/hr. and not 3 :
(Retroﬁt*** contain flooded without flooded (Retroﬂt*** equipment (New) (New)

evap. ) (D)
(New)

refrigeration
(New)

refrigerant (Retrofit*** |  ng unit

I\
) (New) ) evap. (New)

July 20, Jan. 1, July 20, July 20,

- AN N
R-404A/507A Jan. 1, 2017 2016 2018 2016 Jan. 1, 2019 Jan. 1,2020 Jan. 1, 2020 2016 Jan. 1, 2021 Jan. 1, 2023 OK OK
R-410A OK - OK - Jan. 1, 2019 Jan. 1, 2020 Jan. 1, 2020 - AJan. 1, 2021  “Jan. 1, 2023 OK OK
R-407C/F OK
R-407A/C/F OK OK OK OK Jan. 1, 2019 Jan. 1,2020 Jan. 1, 2020 OK ANan. 1, 2021 R-407A: OK R-407C only
Nan. 1, 2023
HFC-134a Jan. 1, 2019 Jan. 1, 2020

Likely alternatives
(Emerson perspective)

Neither SNAP- Neither SNAP- OK for

R-448A/449A OK OK OK OK approved, nor approved, nor OK LT onl - - OK -
banned banned Y
R-450A/513A OK OK OK OK OK OK OK OK OK OK OK -
R-290 - - - - OK OK OK - - - "Pending APending
R-744 OK - OK - OK OK OK - OK OK - OK
OK OK OK OK OK in rig}f I OK
R-717 (o iy e - (I ilmETy ey - in primary | f in primary | G [ e e (e 5;)’ P in primary | f OK OK -
of secondary of secondary i d ary 10op o m d ary 10op o secondary 0 d (le d ary 100p o
——"— SysiEm) secondary system) secondary system) - sz;:/gtne rf}l)ry secondary system)

*Abbreviated — For Complete Listing, see EPA final rule; go to: https://www.gpo.gov/fdsys/pka/FR-2015-07-20/pdf/2015-17066.pdf
*_ Includes ice machines connected to a supermarket rack refrigeration system.

* EPA uses term “retrofit” to indicate the use of a refrigerant in an appliance that was designed for and originally operated using a different refrigerant.
Term does not apply to upgrades to existing equipment where the refrigerant is not changed. . httDS'//WWW gpo C]OV/deVS/D kCI/FR-2016-04-18/Ddf/2016-08163 Ddf

28


https://www.gpo.gov/fdsys/pkg/FR-2015-07-20/pdf/2015-17066.pdf
https://www.gpo.gov/fdsys/pkg/FR-2016-04-18/pdf/2016-08163.pdf

La décision de la Cour d'appel du 8 aolt déclare que I'EPA n'a

pas le pouvoir d'éliminer progressivement les frigorigenes HFC

Décision de la cour :

 La décision SNAP 2015 (Regle 20)
qui a radié certains HFC comme le
R404A a été annulée par le
tribunal.

La Cour a jugé que I'EPA avait le
pouvoir d'éliminer les substances
qui appauvrissent la couche
d'ozone, mais pas les HFC qui ne
sont pas appauvrissant la couche
d'ozone.

Si la décision du tribunal est
maintenue, la Régle 20 du SNAP
2015 est totalement annulée.

La Cour a rendu une ordonnance
refusant la décision, de sorte que
la regle SNAP Juillet 2015 EPA est
en place jusqu'a ce que la pétition
de répétition est résolue.

Huited States Conrt of Appeals
FOR THE DISTREICT OF COLTMEBIA CIRCTIT

Argued February 17, 2017
No. 15-1328

Decided August 8, 2017

MExTcHEM FLUOR, INC.,
PETITIONER

V.

ENVIROMMENTAL PROTECTION AGENCY.
RESPONDENT

THE CHEMOURS ComPany FC, LLC, ET AL,
INTERVENORS

Consolidated with 15-1329

On Petitions for Review of Final Action by the
United States Environmental Protection Agency

Dan Himmelfarb argued the cause for petitioners. With
him on the joint briefs were John 5. Hahn, Roger W. Pamick,
Matthew A. Waring, William J. Hamel, W. Caffey Norman, T.
Michael Guiffié, and Kristina V. Foehrkolb.

Dustin J. Maghamfar. Attorney, U.S. Department of
Justice, argued the cause for respondent. On the brief were
John C. Cruden. Assistant Attorney General. Elizabeth B.
Dawson, Aftorney, U.S. Department of Justice, and Jan

Appel:

Le 22 septembre 2017,
Honeywell et Chemours ont
déposé une requéte auprés de la
Cour pour demander une
nouvelle audience de l'affaire.
La Cour pourrait refuser la
nouvelle audience ou réentendre
I'affaire.

Il n'y a pas de calendrier pour la
décision de réentendre ou non
une affaire, mais la Cour pourrait
fournir une indication de la
maniére dont elle se penche en
demandant un briefing
supplémentaire.

Réponse & prochaine étape:

Dans les prochaines
semaines nous aurons une
indication

Restez a I'écoute pour les
détails futurs sur le
processus judiciaire.

Des Etats comme la
Californie peuvent agir pour
combler le vide et
éventuellement créer une
réglementation sur les HFC. w
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Stationary Refrigeration and Air Conditioning

Managing Refrigeration and A/C  Section 608 Technician
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https://alaska-native-news.com/u-s-settles-with-trident-
seafoods-corporation-to-reduce-ozone-depleting-
emissions/40221/

U.S. Settles with Trident Seafoods Corporation to
Reduce Ozone-Depleting Emissions
Suzanne Skadowski | EPA-Region 10 Feb 19, 2019.

Seattle — Trident Seafoods Corporation has agreed to reduce emissions of ozone-depleting substances from
refrigeration equipment on its vessels, under a proposed settlement with the U.S. Environmental Protection
Agency and U.S. Department of Justice to resolve alleged violations of the Clean Air Act.

EPA alleged that Trident violated the Clean Air Act by failing to promptly repair leaks of the
refrigerant R-22, an ozone-depleting hydrochlorofluorocarbon (HCFC). Trident’s failures allowed its appliances
to leak refrigerant at high rates for thousands of days, causing over 200,000 pounds of harmful
refrigerant to be released into the atmosphere.

els to use an
alternative refrigerant that does not harm the ozone layer compared to typical refrigerants.




Autre activité de réglementation des réfrigérants

F-Gas (EU): effective May 20, 2014

CALIFORNIA REPUBLIC

CARB: Short-lived climate pollutant reduction

strategy —Draft Regulations Oct.24, 2017

(Comments, Nov.10, 2017)

Commercial application GWP limit Date
Service and Maintenance Ban 2,500 2020
Self-contained refrigeration 2,500 2020
Stationary refrigeration 2,500 2020
‘Self-contained refrigeration 150 2022
Centralized refrigeration 150 2022
— Except top side of cascade 1,500 2022

Commercial application GWP Date
limit

* Allrefrigerant sales 2,500 2020

* Allrefrigerant sales 1500 2024

* Non-residential 150 2021
refrigeration(>50Ibs)

* Non-residential 1500 2021
refrigeration(>20-50Ibs)

*  Chiller (Refrig or A/C) 150 2021

* AC (non-residential and 750 2021

residential) (2 or more Ibs)




AHRI Asks California
for More Time on
GWP Changes

Trade group also wants to changE Marketing Institute's (FMI) Energy & Store Development
CARB's definition of new E'CIUipI'T'IE'ﬂt Conference in Dallas, Texas, U.5. on September 10.

A ) . AHRI also wants more time to "get safety standards
so that it doesn't Impact retrofits, inplace so A2L and A3 refrigerants can safely be used
and seeks stakeholder input.

in these applications,” she said.

Under its two-step approach, AHRIis asking, according
to MacGowens' FMI presentation, that medium-size
commercial refrigeration units with 50-300lbs
(23-136ka) of refrigerant be capped at 1.500GWP in
2021 but not capped at 150GWP until 2024, contingent
on the adoption of safety standards in the California
State Code.

— by Michael Garry

Refrigeration Institute (AHRI), based in  new remote condensing units and those used in new
Arlington, Va., on September 20 submitted  construction, with 50-2001lbs of refrigerant, have a GWP
an updated proposal to the Califernia cap of 1,500 in 2021, and a 300 (as opposed to 150)

T he Air-Conditioning, Heating, and Inits new proposal, AHRI is also recommending that

Air Resources Board (CARE) asking for a deadline
extension and other changes in CARBE's proposed
refrigeration regulations on GWP limits for refrigerants
in commercial refrigeration.

AHRI believes the regulations would be burdensome
to HVACER end users.

These regulations — expected to influence the regula-
tory direction of other states — include a 150GWF cap
on refrigerants used in new systems containing more
than 50lbs (23kg) of refrigerants by January 1, 2022
It also includes a ban on the sale of virgin refrigerants
with a GWP above 1,500 by that date; and a proposed
TSO0GWP cap for new stationary air-conditioning
systems by January 1, 2023. CARE plans to submit a

GWP for 2024. AHRI argues that a 150 GWP cap for
condensing units would preclude all synthetic refrig-
erants and allow only CO; refrigerant; the trade group
said CO0; condensing units are not a practical optionin
the U.5. due to higher costs for energy-efficient models
and an inadequate supply chain for components. CO.
condensing units are widely used in Japan and are
entering the European market; in the U.S. Efficiency

(14

[AHRI's goal is to] increase

allowable flammable
refrigerants and update

mitigation requirements so
that we can safely transition
to flammable refrigerants.

final ruling to its board in May 2020.

AHRI is asking for a "two-step approach, which gives
us a bit more time to comply with current regulations.”
said Lauren MacGowens, Sector Lead — Refrigeration
Technolegy for AHRL, in a presentation at the Food - Lauren MacGowens, AHRI



U.S. Climate Alliance (5 février 2019)

» U.S. Climate Alliance states likely to adopt
similar HFC reduction goals/regulation
 New Mexico, lllinois, and Michigan

have joined or announced plans to do
S0.

+ This represents 47% of the population
and over 50% GDP.

AHRI and NRDC have jointly asked for states to be
consistent in approach to California.
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Environnement Canada

CONSOLIDATIOMN CODIFICATION
Ozone-depleting Substances Reglement sur les substances
and Halocarbon Alternatives appauvrissant la couche

Regulations d’ozone et les halocarbures de
remplacement
SORM2016-137 DORS/2016-137
Current to June 20, 2019 A jour au 20 juin 2019
Last amended on January 1, 2019 Derniére modification le 1 janwvier 2019
Published by the Minister of Justice at the following address: Puklié par le ministre de la Justice a I'edresse suivants -

httpoiflaws-lois justice.go.ca http:flois-laws. justice_.go.ca
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Réglement modifiant le Reglement sur les substances appauvrissant la

couche d’ozone et les halocarbures de remplacement

Le Réglement modifiant le Reglement sur les substances appauvrissant la couche d’ozone et les
halocarbures de remplacement vise a mettre en ceuvre les obligations internationales du Canada
énoncées dans le Protocole de Montréal.

Les modifications entrent en vigueur le 16 avril 2018.

Réfrigération et climatisation

b Les interdictions de produits prévues dans les modifications visent a réduire la demande en
hydrofluorocarbures (HFC) dans les produits fabriqués ce qui permettra d’éviter le rejet de ces derniers
dans I'environnement.

A compter du 1% janvier 2020, une nouvelle réglementation entrera en vigueur sur I’équipement de
refrigération et de climatisation contenant ou destiné a contenir des HFC. Les restrictions seront fonction

du type d'équipement et de son utilisation. Les modifications n‘'empéchent pas |utilisation et la vente
d’équipement de réfrigération et de climatisation fabriqués ou importés avant la date d’interdiction.
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Equipements de réfrigération et de climatisation
A partir du 1 janvier 2020, il sera interdit de fabriquer ou d'importer au Canada les équipements suivants qui contiennent ou sont congus pour contenir un réfrigérant au HFG, si le potentiel de réchauffement planétaire (PRP) du réfrigérant est supérieur & la limite spécifiée :
Equipement PRP maximal du réfrigérant
Systéme de réfrigération autonome & température modérée 1400
Systéme de réfrigération autonome 3 basse température 1500
Systéme de réfrigération centralisé 2200
Groupe de compresseur-condenseur 2200
Ces interdictions s'appliquent uniguement aux catégories d'équipements mentionnées ci-haut destinées a un usage commercial ou industriel. Les interdictions concernant certains équipements résidentiels prendront effet le 1** janvier 2025. Le Réglement n'empéche pas l'utilisation ou la vente d'équipements
de réfrigération et de climatisation et n'exige pas le remplacement des équipements existants.
Elimination de HCFC
La derniére étape d'élimination des HCFC au Canada commence en 2020. En vertu du Réglement, & partir du 1* janvier 2020, il sera interdit d'importer, d'exporter ou de fabriquer des HCFC en vrac, & I'exception du HCFC-123. Ceci inclut les HCFC vierges, récupérés, recyclés ou régénérés. Le HCFC-123 ne peut
étre importé au Canada que conformément 2 une allocation de consommation délivrée en vertu du Réglement. L'importation ou la fabrication de certains produits contenant ou étant congus pour contenir des HCFC est déja interdite en vertu du Réglement. Cependant, 3 partir du 1* janvier 2020, I'importation ou
|a fabrication de tous les produits contenant ou étant congus pour contenir des HCFC sera interdite. I
Importation de canettes de réfrigérant non-rechargeables

Ce courriel sert également a rappeler qu'en vertu du Reglement, il est interdit d'importer des canettes de réfrigérant non-rechargeables au Canada. Cependant, certaines canettes de réfrigérant non-rechargeables, telles que les canettes jetables de réfrigérant HFC-134a {ou R134A) pour la maintenance des




Proposition et adoption Environment Canada

Environmental Canada (EC)
Environmental Canada (EC)™:

proposal March 23, 2016 Commercial application GWP Date
Commercial application GWP limit Date limit
Refrigeration — centralized Refrigeration — centralized (was

2200 2020

systems (MT/LT racks) 1,500 2020 1500) systems (MT/LT racks)
Refrigeration — LT stand-alone 1,500 2020  Refrigeration — condensing units 2200 2020
Refrigeration — MT stand-alone 650 2020 Refrigeration — LT stand-alone 1,500 2020
Foams 150 2021 Refrigeration — MT stand-alone 1400 2020
i ool Was700) .

Mobile refrigeration 2,200 2025 Mobile refrigeration 2,200 2025
AC - chillers 700 2025 chillers Refrig & AC (was 700) 750 2025

Domestic refrigeration 130 2025  Domestic refrigeration 150 2025
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Environnement Québec

Produits contenant ou congu pour contenir un HFC utilisé

comme refrigerant

Colonne 1 Colonne 2

Article Produit IIsage

Colonna 3

Diate

Colonne 4

Potentiel de réchauffemmant
de la planéte maximal du
réfrigérant utilisé dans le
produit (PRP)

1 Systame de réfrigération autonome a a) Commercial ou indus-
tempsrature modérées : systame de triel
réfrigération indépendant dont les
composants sont intégrés dans la structure b} Résidentiel
et qui est congu pour maintenir une
tempsrature interne = 0%C

2 Systame de réfrigération autonome & basss  a) Commercial ou indus-
temperatura - systéme de réfrigération triel
indépendant dont les composants sont
intégrés dans la structure &t gQui est congu b} Résidentiel
pour maintenin uns temperature interne
inférigure a 0 °C mais ne dépassant pas
-50°C

3 Systéme de réfrigération centralisé : systéme Commercial ou industriel
de réfrigération muni d'un évaporateur de
refroidissement situé dans 'espace réfrigéré
branché & un ensamble compresseur situsé
dans la salle des machines et & un
condenseur situé & I"extérieur, et gui est
CONGU pour maintenir une température
interne = -50 *C

4 Groupse de compresseur-condenseur Commercial ou industriel
systéme de réfrigération muni d'un
évaporateur de refroidissement situé dans
I'espace réfrigéré branché a um compresseur
situé 3 I'extérieur de cet espace &t 3 un
condenseur, et gqui st congu pour maintenir
une température imterne = -S0°C

5 Refroidissaur - systéme de réfrigération ou Commercial ou industriel
de climatisation comportant un
compressaur, un évaporateur et un fluide
secondaire de refroidisserment, & Nexclusion
du refroidisseur par absorption

Systame de réfrigération mobile : systéme Commercial ou industriel
de réfrigération qui est mormalameant installé
ou fonctionne dans, sUr ou swec Un My en

de transport ou gui est fixé 3 um moyen de
transport

197 janwvier 2020

197 janwier 2025

197 janwier 2020

197 janwvier 2025

197 janwier 2020

197 janwier 20200

197 janwier 2025

197 janwvier 2025

1400

150

1500

150

2 200

2 200

750



Reglements et Propositions

= Centralized Cond Units < 2200 = Chiller = 750 GWF
= Dom. Ref < 150 GWP

GWP
« LT Ref Stand alene = 1500 GWP = Mobile Ref < 2200
GWF

MT Ref Stand alone <1400 GWF

« Self Contained Ref= 2500 GWP Self Contained = 150 GWP

- Stationary refrigeration < 2500 = Centralized ref> 11.3 Tons (40
GWP kW) = 150 GWP

» Recycled, Permitted for Service = Top Side Chiller <1500 GWP
< 2500 GWP

CARB (California)

Adopted Refrigeration= 50lbs < 150 «  AC Resi.

EPA SNAP GWP Split & RTU
Rule 20 & 21 All New Refrigerant Sales <7h0 GWP

< 50lbs < 1500 GWP

CARB: Chiller < 750 GWP Starting 2024 Feb.05,2018




Encore plus de changement dans notre industrie....
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Changement de réfrigérant entrainé par des
reglementation et actions volontaires

Réglementation Organisations

United Nations

N
%,' C Y Framework Convention on —

Cimate Change

The Consumer Goods

S———FORUM

IDCC

Montreal Protocol North American Proposal INTERGOVERNMENTAL PANEL
Targets Ozone Targets CO, Emissions _ ON
Depletion (R-22) Signed (High Global Warming) climate change
1N TOX /7
“’o'x m California Environmental Protection Agency
\SZ/ <NMI | OE Air Resources Board (7 Y4) S
ammonia
everything natural

Danish Ministry of the Environment I * I Environment o

wadas’ £ nyironmental Protection Agency Canada .com
HFC Ban & Tax

i Australian Government " " AThM O o
23 T : sphere
Watr Poplation snd Commntis faster to market hydrocarbons &

Commission - X p
natural refrigerants everything natural

Carbon Tax F-Gas
Regulation



http://unfccc.int/
http://ec.europa.eu/clima/news/index_en.htm
http://www.environment.gov.au/index.html

Réfrigérants:
Normes et Codes




Codes Internationaux

Les codes sont utilisés par les inspecteurs pour approuver les batiments et
équipements

Trois codes couramment utilisés qui affectent notre industrie:
Code Machine International (IMC)

Fire Code International (SFI)

Uniforme Mechanical Code (UMC)

AAAAAAAAAAAAAAAAAAAAAAAA
nnnnnnnnnnnnnnnnn

Changement de code pour integrer des mises a jour A2L (2018-2021)




Etat des normes et codes — vision globale

Classification

Réfrigérant Restriction Application
n
2 ASHRAE34 ASHRAE15 UL1995 UL471 UL621
L Refrigerant Designation B Safety Standards for Heating and Cooling Commercial Ice Cream Makers
n & Safety Classification Refrigeration Systems Equipment 2014-2015 Refrigerators and 2015-2019
8 uL2182 2015-2018 Freezers 2015-2019
= UL606335-2-40
) Heating and Cooling

Equipment

Classification o .
o Réfrigérant Restriction Application
o
O BasedonISO EN378 Based on IEC Based on IEC Based on IEC
Ll:j Refrigeration System

and HP 2014-2016

Classification

g e Restriction Application

.*c_'cs' ISO817 ISO5149 IEC60335-2-40 IEC60335-2-89 IEC60335-2-24

c Refrigerant Designation ~ Safety and Heating and Cooling Commercial Refrigerating appliances
o & Safety Classification Environmental equipment Refrigerating Ice and Ice Cream

I= (2013-2014) Requirements, Phase 1 @ 2015-2017 Appliances Makers

- Phase 2 2014-2015 2015-2019 2015-2019

révision

Hausse des limites de charge pour les produits inflammables est une tendance mondiale

Modification des normes de sécurité en 2017; code et standard.




Résumeé concernant les limites de charges - actuel et proposeé

——

Réfrigération Climatisation

- UL47 1(Commercial Refrigerators and Freezers incorporated or remote) . U L 1995 (heating and cooling equipment), UL 1995 merging into UL2-40, 2020 new
— A2/A2L 500g max. (17.7 oz) Remote units can have unlimited charge products, 2022 all products (2022 all products will be replaced by UL2-24))
- A3 1509 max. (5.302) — A2/A2L  Not allowed

- A3 Not allowed

° U L60335'2'89 (Particular requirements for commercial refrigerating appliance with an incorporated
or remote refrigerated unit or compressor)

© U L60335-2-40 (particular requirements for electrical heat pumps, air conditioners and
dehumidifiers)

— A2L 1509 Now, A3 150g Now

— For Both A2L & A3 its 13 x LFL but 1.2kg map cap. (500g for Propane) — A2/A2L/A3 Based on room size calculations and mitigation
being proposed o g

— Now Charges larger than 150g, use ISO5149

e UL 3xLFL (2" Ed.) 1kg for A2L, 114 g for A3s

* UL CRD for A2L’s: 6xLFL, capped at 3kg

© U L 60335'2'24 (Commercial refrigerator appliances - ice makers and ice cream appliance)

— The second edition increased flammable refrigerants from 50g to 150g

to harmonized with EC - IEC is aiming for ~ 60-80kg A2L and 1 kg A3
’ UL1995 Feating and cooling equipment ° UL484 (Room air conditioners), merging into UL2-40, 2020 new products , 2022 all
— Refrigeration condensing units use UL471 products
e UL250 (Household refrigerators and freezers) » 3 x LFL all refrigerants
— A2 225g(8.00z) » Based on room size calculation
- A3 57g
\_ REMARQUE:

Les réfrigérants inflammables ne sont autorisés que pour les nouveau éqguipements, pas
Pour les “’rétrofit” car une modification de la conception OEM est nécessaire.
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A new fire safety guide published by the French government has increased the recommended charge
limit on hydrocarbons in shops and shopping centres to 1.5 kg per circuit.

[ Sm— s - -

~tegas

Ih‘a long-awaited move that may pave the way for wider ptake of hydrncarbon refrigerants in the French retail sector t

French government has increased the recommended charge limit for hydrocarbons used in shops and shopping centres
15 kg per circuit

The increased limit is enshrined in a new fire safety guide governing the use of flammable refrigerants in shops and
shapping cenfres.

Published cn 27 December, the Practical guide far fire safety in retail stores and shopping centres accompanies
the implementation of updated regulations and promotes the harmonisation of practices across the French refail
sectar.

It is targeted at designers, building owners, building operators, equipment installers, technicians, safety officials, and

administrative authorities Persgn
of the Yea

gyl B

The guide gives indications that govern the use of flammable refigerants - A2, AZ and A3 (hydrocarbons) - in cooling
cabinets in areas of shops and shopping centres accessible to the public

Under the new guidance, for instance, the maximum permitted prapane (R2g0) charge per circuit is 15 kg in circuits locat
on the ground floor of the retail facility and 1 kg in circuits located in underground areas accessible to the public (in line with
updated European standard EN 378-1)

Previously, the French HYACAR sector had tended to adhere to the non-manadatary 1509 charge limit recommendad by
the first iteration of European standard EN 378



HC charge limit increase goes to final IEC vote

WORLD | STANDARDS / REGULATIONS | COMMERCIAL REFRIGERATION

By Marie Battesti. Oct 23, 2018, 05:12 GMT-4 - 1 minute reading

A draft HC charge limit increase will go to a final vote around the end of the year following its

pproval by an IEC In a move that could widen the use of hydrocarbons as natural refrigerants worldwide, a crucial subcommitiee of
the International Electrotechnical Commission (IEC) last week approved increasing the charge limit on A3
(flammable) refrigerants like propane in commercial refrigeration equipment from 1509 to 5009 under the standard
60335-2-89.

The draft charge limit increase under |EC standard 60335-2-89 will now go to a final vote in December or January.

“‘Most of the CDV comments [Committee Draft for Viote - the proposed new standard] proposed by [Working Group]
| [ WG4 were accepted, except the maximum charge of A2L that will remain 1.2 kg,” said Marek Zgliczynski, who chairs
the |EC SC61C subcommittee on adopting the proposed update.

‘Nowy it will take 2-3 months [to move to the] final vote, where we will need the support of all” Zgliczynski, manager
of commercial refrigeration product engineering for Embracoe, told hydrocarbons2i.com in an exclusive interview.

Zgliczynski has just returned from Busan, South Korea where the IEC SC61C subcommittee met to vote on the
proposed changes. The vote represents the latest milestone in a lengthy standards process that will determine
whether the higher charge limit is ultimately enacted as an international standard.

The vote is crucial for the hydrocarbons industry as national and regional standardisation bodies such as
CEN/CENELEC in the European Union tend to harmonise their own standards with IEC and ISO benchmarks as
much as possible.

Experts commonly accept that the 150g limit does not allow manufacturers or end users of HVAC&R equipment to
fully exploit the safe application of hydrocarbon refrigerants in the commercial refrigeration sector. Hydrocarbon-
based technology could therefore benefit from new market development opportunities worldwide.
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Développement A2L - Etat de Washington

HQRDI MEMBERSHIP v NETWORKING v TALENT v BENCHMARKING v ADVOCACY v ABOUT HARDI v

WA Code Council Paves the Way for Use of A2L
Refrigerants

BY ALEX AYERS
NI/13/2019 - HVAC Government Affairs

The Washington State Building Code Council has voted to fully adopt ASHRAE 15-2019 and the 3rd edition of
UL 60335-2-40. Adoption of these codes will allow the use of mildly flammable A2L refrigerants in
refrigeration and air-conditioning including the use in occupied dwellings. Washington is the first state to
bypass the model code organizations to directly adopt the updated ASHRAE and UL standards to allow the
use of A2L refrigerants.

With this code adoption, the use of A2L refrigerants can begin on July 1, 2020, however market availability
of equipment designed to use AZL refrigerants is not expected for several years. This code adoption will
allow manufacturers to begin testing equipment in various conditions for use in a few years.

Washington is one of several states pushing forward with adoption of state level HFC phase downs,
however none of the proposed changes by Washington state would require the use of HFC refrigerants.
HARDI is tracking state level changes. and a full list of state level changes is available on our HFC Phase-

down webpage.

ANSI/ASHRAE Standard 15-2019
(Supersedes ANSI/ASHRAE Standard 15-2016)
Includes ANSI/ASHRAE addenda listed in Appendix G

Safety Standard for
Refrigeration Systems
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"L Draft 2020 Fire Code of Mew York State Published June 2019 (SECURED) - Adobe Acrobat Pro DC — P
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605.15 Records.
A record of refrigerant quantities brought into and removed from the premises shall be
maintained.

[M] 605.16 Electrical equipment.

Where refrigerant of Groups A2, A3, B2 and B3, as defined in the Mechanical Code of New
York State, are used, refrigeration machinery rooms shall conform to the Class |, Division 2
hazardous location classification requirements of NFPA 70.

Exceptions:

: 1. Ammonia machinery rooms that are provided with ventilation in accordance with
Section 1106.3 of the Mechanical Code of New York State.

2. Machinery rooms for systems containing Group A2L refrigerants that are provided
with ventilation in accordance with Section 605.17.

[M] 605.17 Special requirements for Group A2L refrigerant machinery rooms.
Machinery rooms with systems containing Group A2L refrigerants shall comply with Sections
605.17.1 through 605.17.3.

This material contains information which is proprietary to and copyrighted by International Code Council, Inc. The
information copyrighted by the International Code Council, Inc. has been obtained and reproduced with permission.
The acronym “ICC" and the ICC logo are trademarks and service marks of ICC. ALL RIGHTS RESERVED.
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[M] 605.17.2 Emergency ventilation system.
An emergency ventilation system shall be provided at the minimum exhaust rate specified in
ASHRAE 15 or Table 605.17.2. Shut down of the emergency ventilation system shall be by
manual means.

TABLE [M] 605.17.2
MINIMUM EXHAUST RATE

REFRIGERANT Q (m’Isec) Q (cfm)
R32 154 32,600
R143a 136 28,700
R444A 6.46 13,700
R444B 106 22,400
R445A 7.83 16,600
R446A 239 50,700
R447A 238 50,400
R451A 7.04 15,000
R451B 7.05 15,000
R1234yi 7.80 16,600
R1234ze(E) 5.92 12,600

[M] 605.17.3 Emergency ventilation system discharge.

The point of discharge to the atmosphere shall be located outside of the structure at not less
than 15 feet (4572 mm) above the adjoining grade level and not less than 20 feet (6096 mm)
from any window, ventilation opening or exit.

- X

® signin
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Remplacement de réfrigérant de systéme existant

SECTEURS INDUSTRIELS v SERVICE ET ENTRETIEN v COMPAGNIE v CARRIERES ET FORMATION v CONTACTEZ NOUS Q

ELIMINATION PROGRESS/
DU R-22 : ETES-VOUS PRE

Utilisez notre grille afin de déterminer la meilleure

stratégie a adopter en fonction de vos

installations.

EN SAVOIR PLUS

O Taper ici pour rechercher

56



Remplacement de réfrigérant de systéme existant
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Emerson bookmarks & Google Images (3 Google Bl Google Traduction @ OPI Home Page B2 Copeland Mobile @ Files - OneDrive O Welcome to Net Cou. Eﬂ StorySlab Web Vie... » Autres favoris

-

Quelles sont vos options?

Pour chacun des points, sélectionnez la description qui correspond le
mieux a votre systéme et trouvez la valeur en points y étant associée.

1. A. TYPE DE SYSTEME* B. AGE DU SYSTEME*
Unité d'air d'appoint au toit -5 ans
Unité évaporateur et condenseur séparés 5-10 ans
Refroidisseur centrifuge 10-15 ans
Systéme central avec salle mécanique dédige 15-20 ans

20+ ans

C. ETAT DES INSTALLATIONS* D. IMPACT SUR LES OPERATIONS*
Excellent — programme d'entretiens et inspections réguliers Les pannes peuvent &tre tolérées pour une semaine ou plus
Bon — programme d'entretiens et inspections réguliers Les pannes de moins d'une semaine peuvent étre tolérées
Correct — programme d'entretiens et inspections réguliers Les pannes de moins d'une journée peuvent étre tolérées
Mauvais — aucun programme d'entretiens et inspections réguliers Les pannes de quelques heures peuvent &fre tolérées

Les pannes ne peuvent pas étre tolérées

Entrez la meilleure réponse ci-dessus
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Réfrigérant — Huile approuve par OEM

e e e 1T
CRCB-12 LM AN AR B MIN Phased gutin 1996
CFC B-502 LM AN AR B MIN POE-32 Phased gutin 1996
HCOFC B-22 LM, H AN AR B MIN POE-32 Ho mew equipment 20107~
HORC E-401A R-12 M. H AFEMIN  POETZE MIN PDE-72 For service apphicetions only, trade name: Freos™ MPIS
e HCFC R-3401F B-1Z LM AFEMIN  POE-32 & MIN POE-F72 For service applicetions onby, trade name: Freom MPEE
F 9 HORC E-402A E-502 LM AFEMIN  POETFZE MIN PDE-72 Far service applications only, trede same: Frean HPE0
HCFC R-402F E-502 LM AFEMIN  POETFZE MIN PDE-72 For service applications only, trede same:z Frean HPE1
HORC E-40EA E-502 LM AFEMIN  POE-F2 & MIN PDE-72 For service spplications enly, trade namme: FX10
HORC E-4004 R-12 LM AFEMIN  POE-F2 & MIN POE-72 For service spplications only, trade namme: FX56
E-12 M. H M.H POE-?2
- Hetool 440E ] Javiyn 200K for mse with specilic Copeland compressors designed for
HFC BE-174a F-12 LM LM FOE12F I ! E-134e rnlnafplctur\e-d inPI ndia i :
E12 LM LM POE-22D Compreszors prodeced im Brazil
E12 LM POE-224 POE-22D Comprestors prodeced in Slovelkie
E-502 LM LM POE-?2 Freon HPE2, Forene™ FX70
HFC E-404A E-502 LM LM POE-22C For use with compressors menufectured in Indie
E-502 LM LM POE-224 POE-22D Comprestors prodeced in Slovalkie
HIFC B-507 E-502 LM LM POE-?2 Genetron” AZ50
HFC R-407A B-22 LM LM POE-?2
HFC R-407C B-22 LM, H LM.H POE-32 Freom 9000/KLEA 65
HFC E-A07F Al R-21 LM LM POE-F2 DMiscus™ end select refrigeretion scrodl models (ZFZF)
PdagA B-12(E-304A LM LM POE-32 Solstice™ N4D
B-22 (E-0d8 LM LM POE-224 POE-22D Compresrors prodeced in Slovalkie
B-22(E-304A LM LM POE-?2 Opteon™ X420
- R-da3a B-22 ME-048 LM LM PDE-224 POE-22D Comprestors prodeced in Slovalkie
= R-1Z{E-134a M.H M.H POE-72 Solstice M13 far refrigeretion epplications onky
depleting R-4504 E12 LM LM POE-ZZID Compreszors prodeced im Brazil
BE-1I{E-174a M.H M.H POE-22A POE-Z2D Comprestors prodeced in Slow
R-1Z{E-134a M.H M.H POE-72 Dptecn XP10 for refrigeretion spplications onky
R-5137A E12 LM LM POE-ZZID Compressors prodeced im Brazil
BE-1I{E-174a M.H M.H POE-22A POE-Z2D Compresrors prodeced in Slovalkie
R-4524 B-2 2 E-0d8 LM LM POE-72 OFTEQON™ XP44d forU.5. end European pre-approved applicetions anly
HFC B-4108 E:r‘::ls:\la"; POE-72 ZP B ZF ECP Copelend Scrol” models and certain Discus models enly
M.H PWE-EF For use with speciiic highside veriable speed compressors mensfactured in Sezhou.
HFC E-32241D R-22 LM POE-72 MM AR Dizces smpermarket racks onby
HFC-RAITA R-22 LM POE-72 Dizces smpermarket racks onby
HFC R-438A R-212 LM POE-F2 RAIN AR Discas smpermarket racks anby; Frean MO39
E-704 heliam Cryogenic PAG ZC Copeland Scroll models anky
S ub-critical POE-6F PAG-EF AM5LS Semmi-Henmetic end 20 Copeland Soroll models far OO,
R-744C0, PAG-GE POE-&8F RFALGEEP for OO, compres sor ma nufactured in Europe

Trams-crtice POE-6F PAG-EF 4MTLE semi-bermetic commpressors for medism temp trens-critical applications




Réfrigérant — Huile approuve par OEM

Mew HXG50Z0 oil for mew B2 scrodls lounched storting 20158 & replacing SP32 (Asie

e T e e
M.H M.H

Hon-ozene
depleting

Legend:
KNz

Ab:

POE-32:

POE-F26:
POE-446:

POE-Z22A:
POE-225:
POE-Z22(:
POE-Z2D:
POE-10:

E-72 AL 24104 POE-36

B0 04 M, H M_H POE-T2F

LM.H POE-EFF

E-290 propans= AT POE-22A
LM POE-32

AFMDE-32
POE-10

Mineral il {Copeland 46B0WMO, Calumet RO15, Chevron/Texaco Capella
WF32, Sonneborn Suniso 3G5, 3G5-P, Savsol 2000, Sonneborn LP20OD
amd Savsol LP200, KRP-32, KRW-35) Mineral oils are interchangeable for
“top of purposes

Alkyl Fenzene Oil (AF46 Copeland Ultra 200, Mational NLAKE2Z00R, Shriewve
Zerol 200 TD, Sonneborn Senise AKEZ00A, Shell 2212, CP-4708-32)

Paolyolester Oil {Copeland Utora 32-FMAF, Lubrizol Emkarate RL32-FMAF,
Everest 32-FMAF, National ML PEFZ-FMAF, Parker EMKARATE RLI2-IMAF]
(Wirginia) LE32 IMAF, Nu Calgon 43 14-66 [EMEARATE ELI2-FMAF,

ALP 7604A-22, Everest 22 OC, Copeland Witra 22 CC, Mobil Anctic 22 CC)
Last three are approved for "top of T anly, 32-3MAF preferred

P32 for use with B-32 applications
NXG5020 POE for wse with R32 applications
Emkarate RELZ2ZH, RLZZHE

Hatcol 4408, Savsyn 200KC

H¥L-F825, Hatcol 4440

CPIA2IE

CP 2910E

prodects|
Far mse with specific compressors designed for B-32 mansfactured in Sezhau
For use with specidic Sorall Copeland compressars manefactured in North Ireland for
E-230
For usewith specific Copeland compressors designed for B-290, excuding models
manufectared in India
For use with speciic Copeland compressars manufactured in India for R-290
CPIA70E-72, ALP 360A-22 used in compressors produced in Brezil
Commpressars produced in Mexios

PAG: Polyalkcylene Ghycol 0l (Lubrizol RPAG 62, UCON LEF00X)

PAG-BE: RFL 6EFEP for use im R-744.C0,

PWE-68: FC 63D for high-side variable speed

POE-F2 & MIN: Minimum 50% POE

AR E MIN: Minimum 50% Alkyl Benzene

POE-65: Emkarate ELEFHE oil for use with B-724 0, applications
POE-68E: Hatcol 4467 POE 68 (150 &8 viscosity grade). Chemturza

L: Low Tern perature Application {Refrigeration) for R-407A, B-407C, R-407F,
P-422A/D, B-427A, B-235A, R-45A, B-449A Demand Cooling™ or auxiliary
cooling may be required for low tem perature application - See AE
guidelines for details

5 H Medium Temperature Application | Refrigeration)

H: High Temperature Application (Air-Conditioning. Heat Pum p. Refrigeration|

" ASHRAE 5td. 34 Refrigerant Classification: Al=Non-Flamma ble/Non-Toxic: A2, A2L=Mildly
Flammma ble{Non-Taxic; A = Flasnm a ble/Non-Toxic: B2, BZL = Mildky Flarmm able/Tomic, A2L
and B2L are lower flammability refrigerants with a maximuem burning velocity of < 3.9 infsec
{10am/s)

" " AR R product lines with E-22 are only approved for use with AR oil.

Spectronics AR-GLOD 4/E Fluorescent Leak Detection Dye is approved for HFC/POE and HORC]
Mineral il wsage at the manufacturer’s recommended concentrations.

CAUTHDN: POEmust be handled carefully and the proper protective equipmenit (gloves, eye protection, etc.) must be used when handling POE lubricant, POE must mot come into
contact with any sarface or material that might be harmed by POE. including without imitation, certain polymer: (e.g. PVCICPVYC and polycarbonate . Do not take internally. Avoid eye
contact amd prolonged or repeated skin contact. 5afety Data Sheets are available atyour supplier.




Procédure de mise-a-niveau

Refrigerant Changeover Guidelines

HCF R-404A[R-407A/C|F to R-448A|R-449A

for Medium and Low Temperature Applications

Emerson does not
advocate the wholesale
changeower of CFC
= refrigerants to HCFCs
or HFEFCs. If a system is
not leaking refrigerant
HFEC to the atmosphers, and
is operating propery, there is no technical reason
to replace the CFC refrigerant. In fact, changing the
refrigerant may void the U L_ listing of the system.
Howewer, once the decision has besn mads to maks
the change from 4045 or 407a to R—4484A or R—-44948,
the following guidelines are recommendead._

HzF

COMNSIDERATIONS

1. Retrofitting systems that employ compressors
manufactured pricr to 1972 is not recommendaed_
This is due to the different materials used in motor
insulation systems that have not been evaluated for
compatilzility with the new refrigerants and lubricants_
Failure to heed this adwice will violate the L.
Standard For Field Conwversion/Retrofit Of Altermate
Refrigerants In Refrigeration and Air Conditioning
Equipment (U_L_2170-2172)

Z. Emerson lubricant recommendation for use with
R-448A/R 44945 is a Polyol Ester (POE).For a
complete ist of lubricants approved by Emerson refer
1o Formn 932-11. These are the onby PPOE lubncants
approwved for use in Copeland™ brand compressors
and are available from all authorized Emerson
wholesalers. The use of any other POE lubricant may
woid the compressor warmrantby.

3. R448A/R 44948 can be used in either low or

medium temperature systems. R-448A/R-449.58
should not e mixed with any other refrigerant!

4 The expansion vabhre may neaed to be adjusted
to hawe the comect evaporator suoerheat.

B_ Pressure regulators such as EFRPR wvalhves may have
to be reset. Contact the EPR manufacturer for the
cormect settings.

WARMING: IT IS POSSIBLE THAT EXCESS
PRESSURE BUILD-UFP OM MODELS INDICATED
COULD RESULT 1IN THE COMPRESSOR
EURSTIMNG UNLESS THE PRESSURE RELIEF
WALWVE SPECIFIED HAS BEEN PROPERLY
INSTALLED OM THE ORIGINALLY BUILT
COPELAMND™ COMPRESSOR.

T . Swstems that use a low pressurs controller to
maintain space temperature may neaed to hawe

the cut in and cut out points changed. Ahough
R-44848/R-449A does exhibiat “glide™, the glide with
R-4484A/R-449A is approimately S°F, please ses PT
Chart below for setting Cut-in and Cut-out pressures.

8. Mineral il lubkricants, such as 3GS, must not be
used as the compressor lubrncant with R-34500
R-44945 Polyol Ester (POE) lubricant, for a complete
list of lubricants approved by Emerson, refer to Formm
G311, are the only lubricants that can be used In a
Copsland brand compressor when using R-24848/R-
AA4908 Before starting the changeower, it suggested
that at least the following items be readily awvailable:

1. Safety glasses

2. Gloves

3. Refrigerant sernvice gauges
4_  Electronic thermomeber

5_ Wacwuumnm pump capakble of pullimg
250 miicrons

G Thermoocoupds milcnon gauge
7. Leak detector
a8._ Refrigerant recowvery unit including




Principaux changements apportes aux produits
en termes de performances avec les réfrigérants
de remplacement

Tests apportes aux modifications apportées a
la capacité et a l'efficacité 404A et 134a

Refrigerant Temperature Dew Point Mid Point

Glide °F
R-404A ~1°F Cap. EER Cap. EER
R-407A ~8 °F
T o Scroll  407A -3.9%  -21%  +0.2%  -2.2%
; M.T.
R-449A ~r°F 448A -1.1%  -03%  +3.0% -0.1%
°F
R134a oo || scroll 407A -237%  0.9%  -18.7% +0.7%
L.T.
-1 °F (quask- 448A -19.4%  -6.1%  -13.9% -4.8%
R-450A azeotrqo e)
P Recip 450A -14.1%  -0.5%
0°F L.T.
R-513A (azeotrope) 513A +4.0% -1.2%

“Glide” crée des implications pour le dimensionnement des

composants systéme
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Quel est le processus d'éelimination du refrigerant?

Le CMR a mis en place un processus formel pour la collecte, le transport, le stockage et la mise au




Programme RMC
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RMC is a not-for-profit corporation established in 2000 by the Heating, Refrigeration and Air
Conditioning Institute of Canada (HRAI) and the Canadian refrigeration and air conditioning
industry. The program is an industry-led environmental care program committed to the responsible
disposal of surplus Halocarbon refrigerants from the stationary refrigeration and air conditioning
industry. The program does not receive government funding and is governed by a Board of
Directors comprised of industry representatives from the refrigeration and air conditioning industry,

equipment owners and environment/community groups.

RMC Mission:

Our mission is to provide an environmentally responsible program that:
> Manages the environmentally responsible disposal of Canada's stocks of surplus Halocarbon
refrigerants for the Canadian refrigeration and air conditioning industries;

> Meets the objective of the Canadian Council of Ministers of the Environment (CCME) to
minimize and avoid the ultimate release of these substances to the environment; and

> Ensures that all surplus Halocarbon refrigerants will be managed in the most environmentally
responsible manner to minimize the depletion of the ozone layer and reduce green house gas

emissions.




Programme RMC

‘Programme RMC fondé en 2000, a ce jour :

e 8 756 732 tCO2e réduction
Equivalent a:

*1 012 954 451 060 charge de cellulaire

«2 770 824 T.e. de dechets recycle

«951 260 T.e. energie pour une habitation
residentiel



The Amount of A
Preventable

F-Gas 96_ 5

H gigatons of CO:e
Refrigerant between 020 and 2050
by minimizing leaks and

Em i SSi D ns 1 increasing end-of-life recovery?

U.S. Emissions
Avoidance Potential

39,000 /| -

metnc tons?®

of recoverable HFCs and
HCFCs in retired refrigeration
and AC equipment in 2020

3 6 0 D U.S. Supermarket Emissions Avoidance Potential
y |

metnc tons*
of reclaamed HFCs

and HCFCs in 2017 1 3‘9% 25%

Average annual emissions Average annual emissions
2 2 % (leak) rate of supermarkets rate of other U.S.
in U.S. EPA GreenChill supermarkets™
Rate of reclamation® program (29% of all stores)

$156
30,400 39 million million

of unrecovered refrigerant® metnc tons of CO.e Annual refngerant-

(58.5 million metric tons of CO.e, Annual emissions reduction replacement cost reduction

which is the same as that if all U.S. supermarkets’ if all U.S. supermarkets’ leak

produced by 12_5 million cars) leak rate was 13 9% rate was 13.9%"°
Baso 3 .z.. Guresh o - woredig 1 ?‘LJs.ug.mwww

Tk Frs Py A b s'ch ACChill_Restrolin pal f 8. LLE EPA Gresm il Pregram

Accelerate Magazine /f October 2019
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Architecture de systeme, réfrigérant et
conditions environnementales

Unité monobloc UnlteAde cor]densat!or)/ CO, Transcritique Systéme Secondaire Systéme Cascade
Systéme décentralisé

o (g &

Durée de vie
Systéme

Integrétion du

Reglementation
et
politique

systéme

Politique
environnemental
corporative

Infrastructure Condition
Et

service

Charge
réfrigérant

climatique




Les réfrigérants naturels gagnent du terrain
en Ameérique du Nord

H-E-B Aldi
Austin, TX Buffalo, NY
R290 Transcritical CO2
Micro-Distributed Booster & Propane
Sprouts IGA
Transcritcal CO, Transctitical CO2
Booster Booster
Piggly Wiggly Metro
Columbus, GA Montreal, QC
Ammonia/CO, Hybrid Ammonia / CO2
Secondary
Walgreens Whole Foods =
Evanston, IL Santa Clara, CA :‘ -

Propane Chiller/CO2

Net Zero Store,
Secondary & Cascade

Geothermal, CO,
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Loffre d’information compléte
des professionnels du froid

LE SITE INFO-SERVICES DES PROFESSIONNELS DU FROID ET LA CLIMATISATION

b o o G

Toute Mactualité | F-Gas Entreprises & marchés | Profession Réglementation Formnation Actualité du Web
= > = Johnson Controls & Mheure des hydrocarbures 63 ='abonner au fiux @ Tout sur la F-Gas
ENTREPRISES ET MARCHES

- - — - - - [—— -

Newsletter

3 fois par mois, recevez toute l'info de votre secteur :
T T T T = I — actualités, nouveaux services et produits, événements_ .

Elise KUNTZELMAMNMN | 21 décembre 2018
SABlight est un refroidisseur a L o
condensation par air visant la
B | STOP AU R-404A,

climatisation, les chambres froides et la
réfrigération industrielle.
Retrofitez maintenant !

Congu pour une utilisation extérieurs, |2 design de ce
nouveau refroidisseur 4 condensation par air de Johnson
Controls, est compact. Peu bruyant, il dispose d'un COP

o® N4O (R- 448A) -

Elevé gréce su systéme de varistion de vitesss 5{}'.5‘11{3 -s GWP du marché (138T).
compresseur plus ventilateur. Grice & l'utilisation du ; - Le D“-"“ dB Vil industrie avec la
Le refroidisseur & air fonctionne au R 290. Photo : DR. . ’ « Le choix inée.
propane (R 290), son PRG n'est que de 3. | meilleure BﬁM_____
Le produit est disponible en § modéles standards pour des capacités allant de 170 & 450 kW, Par ailleurs il dispose des = .
caractéristigues suivantes - revétement &poxy ; protection antigel | détecteur de fuite et esu glacée (+ 7 & - 8 *C). e .
Honeywell | Gefrigarant climalife
PARTAGER
f |wlin]g < O : -
= Réglementation F-Gas
Tout vair E
Actualités >
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Cool-Therm prescribes propane chillers

© 23 MAR 2016 @ COMMENTS: 0

UK: A pharmaceutical company’s
policy to move away from HFC
refrigerants has prompted the
installation of two propane chillers
totalling TMW.

The two 500kW Geoclima screw
chillers replace a conventional
cooling system based on R407C
refrigerant, which had also become
unreliable before reaching the end
of its anticipated operational life.

“In addition to its low GWP
characteristics, the design was chosen for its excellent energy efficiency and ability to meet the
electrical load limitations of the site, which were an issue and a potential restriction on the
higher cooling capacity required of the replacement system,” commented Cool-Therm director
Rob Young.

The plant is optimised to cool the building’s two wings using one chiller, with the second chiller
coming on-stream automatically when load and ambient temperature increase, ensuring peak
demand is met. When conditions allow, and the load reduces, the system automatically reverts
to default one-chiller mode.

The propane chillers were craned into position in a two-stage process, one from a public road
at an extended radius which used a specialist mobile tower crane. “Given the time of year, we
had some concerns about high winds given the succession of storms during the lead up period.
However, on the day there was 90 minute period of calm, enabling us to safely complete the
lift.” Rob Young said.

The chillers are designed to operate on a low charge of propane given their size, and are
equipped with high performance brazed plate heat exchangers, which boost efficiency further.
They are also fitted with automatic water isolation valves to prevent water mixing across the
system.

Following the success of this installation, Cool-Therm is now working on a second project on the

cita trm rarmdarae arm avictimo Aastas rarmntrea reamlimno cvctoarm wihicrh riimce mrn MHECe Paratico ~fF+hoe

SEARCH

= . P
aircreation” !
the creative choice 4

in VRF distribution

WAW S LCroation couk

NEW!! YELLOW JACKET”® CO, Manifold

Designed specifically for transcritical
CO2 (R-744) applications

TITAN™ 4-Valve Test & Charging
Manifold constructed with a
forged aluminum alloy body
making it lightweight for
handling ease and durability

No sightglass means added
safety

True 200 cm 45° SAE flare hoses

YELLOW
JACKET
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THE USE OF R-22 'N 2020 AND BEYOND...

R-22 is the best replacement for R-22.
R-22 will perform best in a system designed for R-22.

il

> Current Regulations state that new R-22 can not be manufactured as of
January 1, 2020. Only the manufacturing of R-22 is effected, not the use.

> Existing R-22 inventory CAN be sold into the market in 2020 and
beyond to service existing equipment.

> United Refrigeration Inc. has a sufficient supply of R-22 allowing

you to service equipment into the future.

Nat-R22-Flyer 2019 URIL. pdf

> Replacement parts for R-22 systems are available at
United Refrigeration Inc.

You CAN repair existing R-22 systems for
as long as you determine it makes sense







Réfrigération
commercial au R-290
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Classification de sécurité et pureté du
réfrigérant

Classification de sécurité
A3 ASHRAE, sans odeur

Le R-290 est classé . i
comme réfrigérant A3 Higher Flammability B3
inflammable (toxicité A2 B2
inférieure / Lower Flammability
inflammabilité @ A2L B2L
supérieure). = No Flame N a1
Le R-290 est du propane & Propagation
de qualité réfrigérante. £ ,

o, 3 Lower Higher
Le propane de qualite IS Toxicit Togicit
carburant ne convient = y y

pas ala réfrigération
(taux d'humidité élevé et
hydrocarbures
Insatures).

Aucun odorant ajouté au
R-290.




Réfrigération commerciale au R-290

Pourquoi le propane (R-290)? Défis....
- Efficacité énergétique. - Reéfrigérant A3 inflammable.
- Faible impact environnemental. - Faibles limites de charge.

- Excellente propriété
thermodynamique.

- A I'épreuve du future....

Plus de 500 000 installations dans le monde. Des milliers d'installations

partout en Amerique du Nord.



Les hydrocarbones comme réefrigérant

- Les hydrocarbures (HC) contiennent de I'hydrogene et du carbone, qui
sont largement utilisés dans de nombreuses industries.

- Les HC les plus couramment utilisés dans la réfrigeration sont:
— Isobutane (R600a)
— Propane (R290)

— Propylene (R1270)

- R-290:
— A éte introduit dans l'industrie de la réfrigération dans les années 1900.

— A éte utilisé dans les années 1930, jusqu'a ce qu'il soit remplacé par des
chlorofluorocarbures (CFC).

— A regagné en popularité dans un large éventail d'applications depuis les
années 2000.
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Santé &
Sécurité




R32

A\

Tips on Safe Use of
Mildly Flammable Refrigerant

'R600a

- R290




/A DANGER

Risque d'incendie ou d'explosion. Le frigorigéne R-290 (propane) est
inflammable; le circuit de réfrigération doit &tre entretenu ou réparé
uniquement par du personnel d'entretien qualifié. Ne PAS perforer la
tuyauterie de frigorigéne.

REFRIGERATION

ACCES AU GROUPE COMPRESSEUR-
CONDENSEUR

Chagque comptoir réfrigéré autonome DD3XSFRW est doté

de son propre compresseur; un par section de 4 pi. Lecircuit  Les groupes compresseur-condenseur sont situés sur le dessus

de réfrigération est chargé et étanchéifié en usine. Chaque du comptoir réfrigéré. Les groupes compresseur-condenseur
comptoir réfrigeré est doté d'un contréleur électronigue. sont dotés d'un boitier électrigue pour le branchement des

fils et I"entretien sur place. Tous les branchements électrigues
Les comptoirs réfrigérés autonomes utilisent do des comptoirs réfrigérés et des groupes compressenr-
frigorigéne R-290 {propane). Tous les modéles sont condenseur sont réalisés i I usine.

dotés de compresseurs. Les systémes emploient des tubes

capillaires pour la réegulation du debit de frigorigéne.
Si les tubes capillaires sont obstrués ou endommages,

remplacer la totalité des tubes capillaires. Se reporter 4 la A AVEHTIS SEM ENT

plague signalétique du comptoir réfrigéré pour oblenir les L'ouverture de la beite de jonction
r.r:nsmg:nr.'mr.'m:i sur la el:lar.ge de t_rlgnirlgenci. ]: |].]ust.ral|c:nn électrique du groupe compresseur-
ci-dessous montre les détails du circuit de réfrigération. condenseur expose le personnel a des

dangers électrigues et ne doit tre
effectuée que par un technicien de

A\ AVERTISSEMENT service qualifié!

Mise en garde pour le personnel

d’entretien qualifié : Les procédures
d’entretien de sécurité obligatoires
doivent éire respeciées pour

toute intervention sur le circuit de
réfrigération.
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Fridge contractor dies following
“pipe explosion”

3 SEP 2019

NEW!! YELLOW JACKET® P51-870
TITAN™ Digital Manifold

Digital Precision Meets Touch Screen Convenience

= 43" full-color touch-scroen display saturation and evap temps
beooking calculations

wor/manitold hoses included
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Santeé et sécurite.....

BRITISH COLUMBIA

Fernie Memorial Arena Ammonia Leak Kills 3 People

The area around the rink has been evacuated

Home UK News World News Features Blog Products Training

Updated

©28JUL2017 W0

TRENDING

13 Great Secret Santa Gift

r 8 suspected ammonia leak while

Vour'ra Daccihlv Tha Waret

# NEWS FEATURES SUPPLIER DIRECTORY EVENTS WEBINARS BLOGS ADVERTISE THETEAM  DIGITAL AR

Photo: Feuerwehr Bad Rothenfelde

GERMANY: Mystery still surrounds an explosion and fire at a refrigeration plantin Dissen in Latest News
Osnabrtick, Germany, in which two men suffered severe burns and six others were injured.
S
e L .
The explosion took place on Saturday morning (July 22) while engineers were carrying out work Tesco confirms CO2 system failure at Walkden P o
on the refrigeration system at a MUK/Transthermos refrigerated warehouse. o o
TESCO has now confirmed that it was joint failure on a transcritical CO2 refrigeration all= e
system that caused the 'explosion’ at the Tesco Extra supermarket in Walkden, Greater o
—

Manchester, yesterday.
A Tesco spokesman told ACR News: 'An examination of all the other joints in the store
has been carried out and the offending joint has been sent off for examination.' He was,

however, unable to confirm rumours that Tesco was reconsidering its planned roll-out Jobs

of CO2 technology.

The incident on Sunday afternoon led to the evacuation of the store and a number of
people were treated for minor injuries

The 116,000ft2, £25m store at the Ellesmere Centre was opened at the end of Techniian to
September Bermuda
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Futur de notre Industrie
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DOE 2017 - How does it impact the appliances?

Upright Glass L 7| Bottle Coolers

——] Professional
Door freezers T

Kitchen

Horizontal Solid Door Ice
Cream Freezers

o/o 9390 489/o 509/

less energy consumption than current standard less energy consumption than current standard  less energy consumption than current standard less energy consumption than current standard
{2010 DOE) (2010 DOE) (2010 DOE) (2010 DOE)

‘he Department of Energy manages the United States’ nuclear infrastructure and administers the country’s energy policy. The Department of Energy also
funds scientific research in the field.




Comparaison energétigue HFC — CO2 - HC

Beverage Cooler Test | _R134a___ | R744(CO;) | R290 (propane) |
Power (kW) 0.092

0.069 0.043
Annual cost (@5.10/kW-Hr) $ 8059 S 6044 S 37.67
Average Case Temp (°F) 404 399 39.7
Energy Savings Baseline .ZS% -.5396

TARGET




R-290 : Limitation de la charge

Fresh produce

s

Food Islands L
M _-""'“---_______:{’_,,---"f
LT reach-in
MT reach-in
MT walk-ins
LT walk-ins
', : : | : i >
1/4 1/2 3/4 1 11/ 112
. Addressed by 150g Addressed by 500g Addressed by >500g

=



Tendance commerciale et consommation

Dollar General has suddenly become one of the biggest
retailers in the US by store count

*Dollar General has 15,227 stores in the United States._
*McDonald’s has around 14,000 locations,
*Starbucks has around 14,600.

Dollar General is expanding rapidly across the United States, Shutlesteck lonathan

*Dollar General has aggressive expansion plans. In 2017, it
opened new locations at a rate of around four stores a day. In
2018, it is on track to open 900 new stores.

*During a call with investors on Tuesday, the company said it
plans to open 975 more stores in 2019.




Marcheé de proximité — petite surface
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Unité monobloc refrigerant R-290
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By Michael Garry, Feb 25, 2019, 10:44 GMT-5

Rivacold walk-in R200 unit
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\
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As more retail stores in the U.S. move toward installing
propane (R290) display cases, Italian manufacturer
Rivacold has begun selling its R290 ceiling-mounted
packaged system for walk-in coolers and freezers in
the U.S. market.

an 100 store and 50 far to two new stores
operated by a srngle retarler in the U.S., said Doug
Schmidt, president of Rivacold’s U.S. division, based
near Atlanta, Ga. (He could not name the retailer
without their permission. )
“We expect to manufacture them in the U.S. later this
year,” he said, adding, “Almost everything we quote in
the U.S. now is R290.”




Godrej's R200 inverter AC is an example
of a highly efficient unit needed to reduce
global AC usage.
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Potentiel de réchauffement planétaire (PRP)
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‘Carbon pricing works,” Canadian economists say as national
debate heats up

SHAWN MCCARTHY > LATEST NEWS
OTTAWA

PUBLISHED APRIL 4, 2018

UPDATED 3 DAYS AGO Facebook to send Cambridge Analytica

data-use notices Monday

A group of prominent Canadian economists have endorsed carbon pricing as a

“ ) . } . . e Leafs to face Bruins in first round of
powerful tool” to reduce greenhouse gas emissions as conservative politicians from

playoffs
across the country ratchet up criticism of federal and provincial climate policies.

Canadian gymnasts add to their medal

In areport released on Tuesday, Ecofiscal Commission argued there is clear
haul at Commonwealth Games

evidence that a carbon tax or cap-and-trade system is the most cost-effective way to
reduce greenhouse gas emissions that cause climate change.

Viacom asks CBS to raise its bid by

. . . o §2.8-billion: sources
“Well-designed policies that put a price on carbon can reduce GHG emissions and

joegpeey @

can do so in a way that doesn’t undermine our economic prosperity,” the Ecofiscal What prize lies behind the NAFTA do

Commission report concluded. “Carbon pricing works.”
“Ower time, there is still very strong reason to believe that carbon pricing is going to
reduce GHG emissions and is going to do it in the lowest-cost way.”

The report comes as the national debate over carbon taxes is heating up.

The Liberal governiment has introduced its carbon pricing legislation as part of its
budget ommnibus bill. The levy will Kick il at S20 a tonne of emissions next January
and climb to $50 in 2022, However, the federal “backstop™ will onlv applyv in
provinces that refuse to adopt their own carbon pricing plan — either a tax or cap-
and-trade — or do not meet a federal standard.



Développement de modele de colt de
possession ( cycle de vie )

Hypothéses: Inconnus:

40,000ft2 (2,0 millions de kWh) Taxes HFC?

60% de réfrigération Crédits carbone?

1,2 Million KWh @ 0,10 $ ) Réglementation future?
Année 1 = énergie de 120 000 $ Energie Avanceées technologique?
Augmentation de I'énergie de 7%/ Yr
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$0.10kWh | $0.28/kWh



Prochaine génération de réefrigerant........

Refrigerants currently Refrigerants currently
used in developing used in industrialized Next-generation refrigerants
countries countries
R22 R410A R32 R1234yf R290
(HCFQ) (HFC) (HFC) (HFO) (Propane)
Ozone layer protection Ozone layer protection Ozone layer protection Ozone layer protection Ozone layer protection

Econoric Econ
performance LCEP - LCCP

Safety Energy Safety Energy Safety Energy Safety Energy
efficiency efficiency efficiency efficiency efficiency

Global warming
potential (GWP)




Etat actuel des réfrigérants ? Alternatives a faible GWP sont
iInflammables ou a pression élevée.

[I:I Al — Non-Flammable B A3 - Flammable ]

Pression 1 A2L — Mildly Flammable ] B2L — Toxic, Mildly Flam.

Qualitatif — pas d’échelle
ou . |
Capacite DCO2

R447B = L41z; R452B = XL55
L4ly, ARM-71a
R-410A R32/HFO - 400675 | R32 /D
(similaire) Blends #* Ca10n
4 R448A = N40 -
o i | = [ /” -
/ R444B = L20 RA49A _ DR33F. -7 R404A
y R449B = ARM-32.~
L40, DR7 . - R22 RS07A
R404A & NH ~300 Nz .
=9 |ARM-20b < 1500 R407A
R407/22 Ll <150 [/
imilai 5A = L40x(HDR110 R3ZHFCIHFO ~ ~407C (3922)
(similaire) 200 RA55A = L40x( ) 2 Blond R407F, R452A = XP44
DR3 s enas ARM-35
ARM-20a »
/ z/’
i ‘ ’/’4 ‘ |
R134a [ HFO 1234yf ROISA=——2c ) 34 — xp10 D
(similaire) LEIHFO 1234ze ~900/R450A = N137
ARIN-42 R134a
R123-similaire) | | DR2, HFQ 1233zd, ARC 1,
I I

0 500 1,000 1,500 2,000 Niveau GWP
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Fluorspar price to impact refrigerants SEARCH
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NEW!! YELLOW JACKET® CO, Manifold

Designed specifically for transcritical
CO2 (R-744) applications

TITAN™ 4-Valve Test & Charging

CHINA: Huge increases in the price of a vital component in the production of HFCs could place ;‘iﬁ‘;ﬁ'ﬂjﬁ:&:‘f“‘:;‘:’;f’
forged al P y
further pressure on global refrigerant gas prices. making it lightweight for

handling ea durability
No sightglass means added
The price of fluorspar, a mineral from which HFC component hydrofluoric acid is produced, has

ety
5 > 3 =< A True 200 cm 45° SAE flare hoses
hit a four-year high in the home of the world's largest producer, China.

Fluorspar prices have risen by nearly 40% since February, leading to increases in China of
around 60% in the price of R22 and R134a, a 130% increase in the price HFC component R125,
and a massive 160% rise in the cost of R32.

The increases are blamed on new environmental constraints in China on both fluorspar mining
and in the production of hydrofluoric acid. Since the end of 2016 China’s environmental law
enforcement efforts have been significantly strengthened. As a result, the production of
products like hydrofluoric acid, a highly corrosive chemical, has come under new environmental
protection and safety requirements.

With China supplying over 50% of the world demand for fluorspar, the increases are likely to
put further pressure on refrigerant prices, particularly in Europe where the HFC phase-down is
already impacting high GWP gases.

Py ~lirm=lifes



Prix des réfrigérants

Janvier 2017 Novembre 2017 Décembre 2019

R-404a  $314.76 $653.68 $620.00 (57)

R-410a $320.00 $674.00 $758.76 (67)
R-22 $1180.05 (87)
R-448/449a $1091.00 (96)

Prix de détails suggéré, Dollars CDN, toutes taxes extra
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[7] 41-Non-Flammable [ 43 - Flammable

[ 22t - Mty Fiammable [0 B2L - Taxlc, Miidly Flam

N, 4
Vol. Capacity / Naturals Mildly Flammable (A2L) Lowest GWP Non-Flammable Today's non-flammable
Pressure HFO and blends (A1) HFC/HFO blends (A1)/HFCs
Elevated
R-455A (HDR-110)
(Propane) 146
Medium R-454C (DR3)
‘R-404A like" 146
R-457A (ARM-20a)
139
HFO-1234yf
<1
Low HFQ-1234ze
‘R-134a like" 3
ARM-42
[E)
GWP 0-5 0-150 350 1,300 1,300-4,000

Mot SMNAP Listed,

In Production Next in Development

Approved or in Development In Production

Réfrigérants existant et nouvelles alternatives




Department of Energy Technology EGI svensk webbplats © The Federal Environment Agency argues that the degradation of this HFO into TFA could taint

Germany's water supply.
Search the KTH website )

EGI EDUCATION  RESEARCH UNITS PEOPLE ABOUTUS m

KTH / ITM / Departments and units / Energy Technology / Research Denna sida pa svenska

/ Applied Thermodynamics and Refrigeration / Projects / Low GWP refrigerants

< Projects < News

Low GWP refrigerants

The potential dangers of TFA

News

Contact us

written by Pavel Makhnatch (under supervision of
Rahmatollah Khodabandeh and Bjorn Palm)

Published Nov 01, 2015

There is a number of concerns regarding the safety of HFO refrigerants, including
their flammability, potential of hydrogen fluoride formation and formation of
trifluoroacetic acid (TFA). In our previous publications we discussed some of these
concerns, however the problem of TFA formation was not discussed in detail. This
article will therefore focus on TFA formation and it possible effect on environment.

What is TFA?

TFA is short for trifluoroacetic acid, CF,C(O)OH (Figure 1),- the simplest perfluoroorganic

acid available. It characterized by strong acidity, high dielectric constant, miscibility with

water and most organic solvents and relativity low boiling point. Due to its properties it is Last week the German Federal Environment Agency (UBA) warned that the degradation of HFO R1234yf - which is
widely used in organic synthesis as a solvent, catalyst and reagent. Many chemical widely used in mobile air-conditioning systems - into trifluoroacetic acid (TFA; the atmospheric by-product of HFOs)
could contaminate the water supply as TFAs cannot be removed after contamination has taken place.

- 2 . : = == < e < < =~ 1234yfin car air conditioning systems and
A 2 L X - 2 nt, stated in an interview with Frankfurt-based
Refrigerants 24

.
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Refrigerants Expert Hafner: HFOs are ‘Totally Unnecessary’ in New
Systems

BY TINE STAUSHOLM - NOVEMBER 20, 2019

£}

Refrigeration expert Armin Hafner of the Norwegian University of Science and
Technology (NTNU), in a recent presentation, described HFOs, the latest generation
of fluorinated refrigerants, as “totally unnecessary” in new systems, adding, “If you

just look at the GWP value, that tells you nothing.”

Hafner, Professor of Refrigeration in the Department of Energy and Process
Engineering at NTNU, made these remarks at the ATMOsphere Europe conference in
Warsaw, Poland, on October 16 during a presentation on the latest trends in natural

refrigerant technology. (See “NatRefs Expert Hafner Echoes Activist Greta

Thunberg,” Accelerate Magazine, November-December 2019.)

Hafner did acknowledge that “for existing systems, yes, you may have a certain need
[for HFOs or blends] in some areas.” HFOs and their blends have been designed to

be lower in GWP than HFCs.

One of the problems with HFOs, according to Hafner, is that while some of these

Follow us
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Formation, formation, information......




Questions?

DISCLAIMER

This presentation is intended to highlight changing developments in the law and industry topics. The law is frequently evolving and
information and publications in this presentation may not reflect the latest changes in the law or legal interpretations. The statements and
information provided in this presentation should not be construed as legal advice or legal opinion regarding any specific facts or
circumstances, but is intended for general informational purposes only. You should consult an attorney about your situation and specific
facts and you should not act on any of the information in this presentation as the information may not be applicable to your situation.
Although all statements and information contained herein are believed to be accurate and reliable, they are presented without warranty of any
kind. Information provided herein does not relieve the user from the responsibility of carrying out its own tests and experiments. Statements
or suggestions concerning the use of materials and processes are made without representation or warranty that any such use is free of
patent infringement and are not recommendations to infringe on any patents. © 2015 Emerson Climate Technologies, Inc. All rights reserved.
This presentation may not be copied or redistributed without the express written consent of Emerson Climate Technologies, Inc.
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http://test.ahrinet.org/site/514/Resources/Research/AHRI-Low-GWP-Alternative-Refrigerants-Evaluation
http://www.noaa.gov/february-global-temperature-anomaly-sets-new-record-globe
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http://www.cop21paris.org/
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