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LES REFRIGERANTS : G Fixair
CLASSIFICATION DES REFRIGERANTS SELON LES FAMILLES :

= CFC:
R-11, R-12, R-13, R-13B1, R-14, R-113, R-114, R-115, R-400,R-500, R-502, R-503,
R-12/R-114 ;
" LA PRODUCTION/IMPORTATION EST TERMINEE DEPUIS LE
31 DECEMBRE 1995, SEUL LES PRODUITS RECYCLES SONT + DISPONIBLES,
ILS SONT SOUVENT TRES RARE ET TRES COUTEUX + LIMITATIONS DE RECHRAGE

= HCEFC:
R=22) R-123, R-124, R-142B, R-401A (MP39), R-401B (MP-66), R-401C, R-402A
(HPS0), R-402B (HP81), R-403A, R-403B/ (ISCEON! 69L), R-405A, R-406A (GH612)),
R-408A (FX10), R-409A (FX56), R-409B, R-411A, R-411B, R-411C, R-412A,
R-415A, R-416A (FR-12), R-414A, R-414B, R-509A.
LA PRODUCTION/IMPORTATION A RALENTI EN 2004, ET RALENTIRA
EN 2010, 2015 POUR SE TERMINER EN 2020 ET L'UTILISATION
PAR LES MANUFACTURIERS SE TERMINERA EN 2010.

W
-

FC:

R=23) R-32, R-125, R-143A, R-152A, R-134A, R-236FA, R-404A (FX70 ou HP62),
R-407A (KLEA 60), R-407B (KLEA 61), R=407C (KLEA 66 ou SUVA 9000)) R-207D,
R-407E, R-410A (AZ20), R-413A, R=410B, R-417A (NU22), R-422A (ISCEON MO79);
R-422B, (NU22B), R-=422C (oneshotC),R-422D' (ISCEON! 'M0O29), . R-423A
(ISCEON39TC), R-426A (RS-24), R-424A (RS-44), R-427A, R-428A (RS52);, RS-25,
R-434A (RS-45), R-438A (M099), R-507. (AZ50).
AUCUNE DATE DE FIN DE PRODUCTION.
> HFO:

HFO1234YF
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LES REFRIGERANTS ;

1 Inflammabiliité A3
supérieure
/! abilité Inflammabilité
Inflamm T inférieure A2
_

croissante :
Propagation

de ia flamme
nulle

B1i
Toxicité ‘Toxicité
inférieure supérieure

Toxicité croissante -

—

CLASSE A : TLV/TWA > 400 ppm ;
CLASSE B : TLV/TWA < 400 ppm ;

CLASSE 1 : PAS DE PROPAGATION DE LA FLAMME :
CLASSE 2 : PROPAGATION DE LA FLAMME FLAIBLE ;
CLASSE 3 : PROPAGATION DE LA FLAMME ELEVEE.
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LES REFRIGERANTS ;

LES CHOIX DE CONVERSION
"REFRIGERANTS DE TRANSITION”
CFC = HCFC

FAMILLE DU R=-12

R-401A (MP39) ;

R-401B (MP66) : (remplace egalement le R-500, 50 HZ vs 60 HZ)
R-409A (FX56) ;

R-406A (GHG12) ;

R-416A (FR-12) ;

R-414B (HOT SHOT).

FAMILLE DU R=-502

R-402A (HPSO0) ;
R-402B (HPS81) ;
R-408A (FX10).



LES REFRIGERANTS ;

LES CHOIX DE CONVERSION
"REFRIGERANTS DE REMPLACEMENT?”
CFC = HFC

FAMILLE DU R-12

R-134a ;

R-426A (RS24) ;

RS-25 (POUR REFROIDISSEUR CENTRIFUGE) ;
R-423A (ISCEON39TC).

FAMILLE DU R-502
R-404A (HP62/FX70) ;
R-507 (AZ50) ;
R-422A (ONE SHOT, ISCEON MO79) ;
R-422C (ONE SHOT) ;
R-428A (RS-52) ;
R-407A (KLEA 60).
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HISTORIQUE & DATES IMPORTANTES




LES REFRIGERANTS ;

PROGRAMME CANADIEN DE GESTION DES REFRIGERANTS

(PCGR) :

21994 : PUBLICATION DU PROGRAMME CANADIEN DE LA PROTECTION DE LA
COUCHE D'OZONE ;

>2001: DEB’UT DES ACTIVITES DU PROGRAMME CANADIEN DE GESTION
DES REFRIGERANTS (PCGR), TAXE DE 1$/KG SUR TOUS LES HCFC VENDUES ;

2006 : REVISION DE LA TAXE ENVIRONNEMENTALE, TAXE DE 1,00$/kg = A
1,50$/kg (1ER JANVIER 2006) SUR TOUS LES HCFC VENDUES ;
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LES REFRIGERANTS ;

REGLEMENT PROVINCIAL SUR LES HALOCARBURES :

> 1993 : ENTREE EN VIGUEUR DU REGLEMENT PROVINCIAL SUR LES SUBSTANCES
APPAUVRISSANT LA COUCHE D'OZONE ;

> 2004 : ADOPTION DU REGLEMENT PROVINCIAL SUR LES HALOCARBURES ;

v

v

v

v

v

23 DECEMBRE 2004 : FIN DE LA RECHARGE AVEC DES CFC POUR LES APPAREILS DE

CLIMATISATION/REFRIGERATION DE 4 KW (5 HP) ET MOINS ;

1IER JANVIER 2005 : FIN DE LA RECHARGE AVEC DES CFC POUR LES APPAREILS DE

CLIMATISATION/REFRIGERATION DE 4 KW (5HP) A 22 KW (30HP) (commerciales,
industrielles ou institutionnelles ;

1IER JANVIER 2005 : FIN DE LA RECHARGE AVEC DES CFC POUR LES REFROIDISSEURS

SUITE A UNE REVISION GENERALE EFFECTUEE OU RECOMMANDEE PAR LE FABRICANT OU
SUITE A UNE REPARATION OU DEMONTAGE OU REMPLACEMENT DE COMPOSANTES ;

23 MARS 2005 : FIN DE LA RECHARGE AVEC DES CFC POUR LES APPAREILS DE

REFRIGERATION DE TRANSPORT, INTERDIT DE REPARER, TRANSFORMER OU MODIFIER
UN APPAREIL CONGCU POUR FONCTIONNER AVEC UN CFC SAUF POUR UNE CONVERSION ;

1IER JANVIER 2006 : FIN DE LA RECHARGE AVEC DES CFC POUR LES LES APPAREILS DE

CLIMATISATION/REFRIGERATION D'UNE PUISSANCE EGALE OU SUPERIEURE A 22 KW
(30HP) ;

1IER JANVIER 2015 : FIN DE LA RECHARGE AVEC DES CFC POUR LES

REFROIDISSEURS ;
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LES REFRIGERANTS ;

PROTOCOLE DE MONTREAL - RESUME :

51974 : ON' DECOUVRE QUE LES CFC CAUSE DES DOMMAGES A LA COUCHE
D’OZONE ;

51985 : SIGNATURE DE LA CONVENTION DE VIENNE SUR LA PROTECTION DE LA
COUCHE D’OZONE PAR 21 PAYS DE LA COMMUNAUTE EURGPEENNE ;

51987 : REUNION DU/PROTOCOLE DE MONTREAL, 54 PAYS PARTICIPANTS ET 6
PAYS OBSERVATEURS ; . .
51989 : ENTREE EN VIGUEUR DU/PROTOCOLE DE MONTREAL, LES PRODUITS VISES
SONT'5 CFC ET 3 HALLONS ; e

51990 : REVISION DU PROTOCOLE DE MONTREAL A LONDRES, 106 PAYS
PARTICIPANTS ;

51992 : ENTREE EN VIGUEUR DES AMENDEMENTS AU PROTOCOLE DE

MONTREAL, L’INTERRUPTION TOTALE DE LA PRODUCTION DES CFC EST,

FIXEE AU 31 DECEMBRE 1995 ET DES ECHEANCES POUR LES HCFC ;

31994 : PUBLICATION DU PROGRAMME CANADIEN DE LA PROTECTION DE

LA COUCHE D’OZONE ;

31995 : ARRET DE LA PRODUCTION ET DE L'IMPORTATION DES CFC AU CANADA ;
31996-97-99 : PROTOCOLE DE MONTREAL AMENDE A VIENNE-A MTL-A BELJING ;
91997 : EN DECEMBRE 1997 38 PAYS S’OBLIGENT A ABAISSER LEUR EMISSIONS
DE GAZ A EFFET DE SERRE ENTRE 2008 ET 2012 A DES NIVEAUX INFERIEURS DE
5,2% A CEUX DE 1990 = PROTOCOLE DE KYOTO ;
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LES REFRIGERANTS ;

35

PROTECTION DE LA COUCHE D’ OZONE

Accord historique a Montreal

MONTREAL | (AF’P) La conférence de
Montréal sur I'ozone est parvenue a un ac-
cord «historigue» pour accélérer 'élimins-
tion de substances nocives pour la couche
d'ozone et Ie climat, a annonoé hier soirun
porte-parole de 'ONLUL

«Nous avons un accord historigue (...)
Les pays developpeés et les pays en dévelop-
pement se sont mis d'accord pour une ac-
tion accélérée sur les HCFC au bénéfice de
la couche d'ozone et (de 1a lutte contre) les
changements climatigues», a déclaré Nick
Nuttal, porte-parole du Programme des
Nations unies pour 'environnement.

I a précisé que les détails de 1'accord se-
raient annoncés aujourd'hui lors d'une
conférence de presse a laguelle participe-
ront le ministre canadien de 'Environne-
ment John Baird et le directeur exdécutif
du PNUE, Achim Steiner

La conférence des parties au protocole
de Montréal, qui regroupe gquelgue 190
pays, avait commence lundi avec comme
principal objectif de parvenira une accélé-
ration du calendrier d'élimination des
HCFC, des substances nocives gour 1a
couche d'ozone utilisées dans la réfrigéra-
tion et la climatisation.

E JOURNAL DE MONTREALI| NOUVELLES " DI#ANCHE 23 SEPTEMBRE 2007 ¢
| SOMMET SUR LE CLIMAT

o = B

Ban Ki-moon optimiste
PARIS | (AP) A la veille du sommet sur C
le climat organisé 4 son initiative 3 New
York, le secrétaire général de F'ONU
Ban Ki-moon se montre optimiste, évo-
quant «un rendez-vous historigue pour
la planéte terre toute entidre». Mais il
reconnait également que la volonté
politique tend a manquer.

constate-t-1l dans un entretien au
Dimanche,

Réchauffement climatique

L/objectit’ de ce sommet est de mobil
communautsé internationale sur la g
du réchauffement climatique, avant
s'ouvre a Bali laslxégocl.'iUOnssurle s

contre le rechauﬂ‘emunﬁ
tique adopte an 1997 pres
en 2012, b
«Il nous faul une
bale @ 1o
ship fort

1 déva\oppemenbb, 73
ts, ce qUI'n moon, sonhaitant
mont c'est 1z volonté politiquen, d'engamble‘g‘lici 200
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LES REFRIGERANTS :
PROTOCOLE DE MONTREAL FETE SON 20° ANNIVERSAIRE :

> IL A PERMIS DE METTRE UN TERME A LA PRODUCTION ET UTILISATION DE PLUS
DE 95% DES SUBSTANCES APPAUVRISSANT LA COUCHE D'OZONE A L'ECHELLE
MONDIALE ;

> LE PROTOCOLE DE MONTREAL CIBLAIT D'ABORD EN 1987 LA FIN DE LA
PRODUCTION ET DE L'IMPORTATION DES CFC. LES HCFC ONT ETE MIS AU POINT
POUR REMPLACER LES CFC, CEPENDANT LES HCFC FONT PARTIS DES SUBSTANCES
APPAUVRISSANT LA COUCHE D'OZONE ET C’EST A LEUR TOUR D’ETRE CIBLES PAR
LE PROTOCOLE DE MONTREAL.

> L'ENSEMBLE DES PAYS DE LA PLANETE L'ONT RATIFIE (191) A L'EXCEPTION DE
CINQ D’ENTRE EUX: L'IRAK, LE TIMOR EST, L'ANDORRE, SAINT MARIN ET LE
VATICAN.

9 SUITE AU PROTOCOLE DE MONTREAL, PLUS DE CINQ GIGATONNES
D’EQUIVALENT CO2 ONT DEJA ETE ELIMINEES REPRESENTANT PLUS DE 25% DES
EMISSIONS MONDIALES DE GAZ A EFFET DE SERRE « GES » DEPUIS 1990. CECI
CORRESPOND A CINQ FOIS L'OBJECTIF DE REDUCTION DE « GES » AU TITRE DU
PROTOCOLE DE KYOTO.

= LA CHINE, LE PLUS IMPORTANT ET UTILISATEUR DE HCFC DE LA PLANETE, A DU
MEME COUP FAIT LA PREUVE DEVANT LA COMMUNITE INTERNATIONALE DE SA
VOLONTE DE FAIRE PROGRESSER LA LUTTE CONTRE DEUX DES PLUS IMPORTANTS
PROBLEMES ENVIRONNEMENTAUX DE LA PLANETE, L'AMINCISSEMENT DE LA
COUCHE D'OZONE ET LE RECHAUFFEMENT DU CLIMAT.
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LES REFRIGERANTS ; 'ﬂ? Fixair. (0

PROTOCOLE DE MONTREAL - RESUME : SUITE

> 2007 : LE 16 MARS 2007 LES USA SOUMETTENT UNE PROPOSITION POUR
ACCELERER L'ELIMINATION DES HCFC;

> 2007 : LE 21 SEPTEMBRE 2007 ENTENTE HISTORIQUE SUR L’ACCELERATION DES
SUBSTANCES APPAUVRISSANT LA COUCHE D'OZONE ;

v IMPORTATION ET CONSOMMATION DE HCFC :
- 2004 : 35 % DE REDUCTION P/R A LA REFERENCE ;

> 2010 : 75 % DE REDUCTION P/R A LA REFERENCE + FIN DES NOUVELLES
UNITES PRE-CHARGEES AUX HCFC ;

> 2015 : 90 % DE RI'EDUQTION P/R A LA‘REFERENCE + CONFIRMATION DE LA
DISPONIBILITE DE HCFC APRES 2020 POUR LE SERVICE ;

> 2020 : 99,5 % DE REDUCTION P/R A LA REFERENCE DONC 0.5% POUR LE
SERVICE SEULEMENT JUSQU’EN 2030 (SI ACCEPTE EN 2015!) ;

=> 2030 : FIN DE LA PRODUCTION ET DE L'IMPORTATION DE TOUS LES HCFC;

REFERENCE = 2.8% DE LA CONSOMMATION DE CFC EN 1989 + 100% DE LA
CONSOMMATION DE HCFC EN 1989.

PLUS DE 95% DES APPAREILS DE CLIMATISATION RES,IDENT,IELS ET
COMMERCIALES ET PLUS DE 50% DES UNITES DE REFRIGERATION
COMMERCIALES FONCTIONNENT AVEC UN HCFC AU CANADA.
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LES REFERIGERANTS :

La pollution ne s’arréte

L'Observatoire Mauna Loa (OML), a Hawa¥, >
mesure le taux de dioxyde de carbone dans OBSERVATIONS DANS L'All

Pat hére de facon contin jepuis L'OML est situé dans un lieu m Atltude ! 5350

dlolané ol 'alr est pur. La M Ar frais ol sans

-~ - — végdtation et 'activite humaine “ 5 O
mbn 1957' Cettﬁ mesure Ia ph“s v SoONt auss) pratigquement nobles - :«';';'iu_bﬁ:: .
ancienne — a découlé de Ia crainte Ceas conditions en font un endralt ;

idéa! pour 1a surveillance clos | Organisations ¢

croissante de scientifiques qui prévoyaient particules qui PEUVEnt causer e ot een

que les émanations de gaz auraient un e e ooty e i ok nationale des o

! dans 'atmosphére Patimosshéne
impact sur le climat. e

PROTOCOLE DE
MONTREAL :
UN SIGNAL

POSITIF 1

: - - — | ———— . —
RO ONDCANSINES - y
N e - i Le niveau de CO:z

1977 . o7 ‘ S augmente de 0,53 %
Le succés du Protocole de ; . ou deux parts par

Montréal montre que Ia million chaque
communauté internationale année depuis 1958,
est capable de résoudre les i

problomes environnementaux.
M| Graco aux réductions dos F Y ‘
chloroflucrocarbures, lo couche ’ A

c'ozons retrouvera son état de ’
1980 entre 2055 ot 2065 A A A V
M La tache n'est cependant pas n ‘ '
achevaée : il 1At prevu - ’ v
d'élimminer los ' d
hydrochlorafiuorocarbures, los A ’ ’ ‘
principaux substituts des A
chiorofluorocarburas, dicl &

A
2020 pour les pays A N veaux de c P 2

pavs envolede A dans Patmosphe
ddveloppemant
e elés « Keeling Curve »
res le D Charles « D&
ing, le scientifique qui
rré le projet a"ége d

-

PREAPARER PAR : MARC GOSSELIN, ing.




LES REFRIGERANTS ;

ELIMINATION DES HCFC SELON LE PROTOCOLE DE MONTREAL
POUR LES PAYS DEVELOPPES

100.00%

90.00% Ancienne agenda

80.00% BNouvelle agenda

70.00% Réduction de 35%a 25%
le quotas des HCFC en 2010

60.00%

50.00% Demande actuelle des HCFC
en 2007 pour le service (aftermarket)
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LES REFRIGERANTS ;

ELIMINATION DES HCFC SELON LE PROTOCOLE DE MONTREAL
POUR LES PAYS EN DEVELOPPEMENTS

Ancienne agenda

A PARTIR DE 2013
100 %: Basé sur la

demande moyenne de
2009 & 2010

100.00%

90.00%
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R-22 is Going Away!

Canadian Import Quota Remaining

CANADA -
Important Facts:

@

g

Em% HCFC Quota Available
s HCF C Supply as R22

Minimum additional
46% supp S}/ reduction-
January 1%, 2010.
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No cross over between
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R-22 equipment will no
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manufactured in
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LES REFRIGERANTS ;

THE EPA ANNOUNCES 2010 PROPOSED R-22 SUPPLY LEVELS

The Proposal:

The EPA recently announced its proposal for

R-22 supply for the 2010 through 2014 period

In its proposal, the EPA predicts 137.8 M Ibs. of
R-22 service demand in 2010. The propoasal allows
110.2 M Ibs. of new R-22 supply in 2010, creating
a 27.6 M Ibs. supply gap

The EPA is astimating that reciaimed R-22 will
be the source to fill the gap for residential and
commercial equipment owners réequiring service
on R-22 systems,

In addition, the EPA announced a pre-charged
equipment proposal, In the proposal the EPA
would ban the sale or distribution of pre-charged
girconditioning and refrigeration products and
componants containing R-22 that were
manufactured on or after January 1, 2010,

What this means to you:

The proposed EPA rule allows for imited production of R-22 to

:
service existing air conditioning and refrigeration equipment —

: W
In order 1o protect your company and your customers, consider ~ : 57
the following steps )| Rasigenn

1. Discuas R-22 avallability lasues with your local wholesaler

2. Take staps 10 learn and understand how 1o install
HFC based systems that use refrigerants such as
R-410A (AZ-20), R-404A and R-507 (AZ-50)

. Collect and return reciaimed R-22
. Honeywell's Generations® reclaim program offers a
responsitie and economical choice for R-22 reciaim.

Contact a Honeywall Genetron Wholesaler for
program detalls

Honeywell
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LES REFRIGERANTS ;

R-22 Shortfall Projected in 2010

Dealers, sefvice contractors and equipment owners should be taking appropriate action now, Induding
Implementing a refrigerant management plan to transition away from R-22

A refrigersnt management plan should include:

1 Repair al loaks

2. Recover and realam

3. Retrofit awsting equpmant to altsernstiva refrigerants such a5 DuPort” ISCEON® MO2T or MO8

4. Rocarnmend new equipment with non-ozane depieting refngeranss such as DuPont” Suva’ 4104

Supply for R-22 Is decreasing

In 2010, R-22 service dernand wil exceed allowed viegin R-22 supply by 215 milion paunds. This projection & bazed upon
the latest EPA dermand projections and recent propazed aliowance rule. The next signficant hycrochiorofiuceocarbon (HCFC)
stepdown wil accur on January 1, 2011 as a resut of the more aggressive phasedawn of MCFCs agreed to under the
Monzroat Protocol. The 2070 HCFC consumption cap, including R-22, was reduced o 26'% of the oniginal cap (versus provious
35%)

Demand for R-22 remains strong
¢ Transtion %o new equipment with refrigorant aitermatives like A-410A has been siower than anticpated.

¢ The 13 SEER minimum Seasonal Energy Efficiency Ratio adopted in 2008 increased the charpe sze for A-22 resdential air
condoning unrts by 15 10 40%

DuFont Refrigerants Recialm Program detalls

Az a product seward, DuPont Refrigerants s commiziad 1o provide products and services 10 assist o industry to move sway
from HCFCs, in partiouler 22, %0 ervironmentaly sustamable sokitons ke DuPont™ ISCEON®. DuPont has a reclaim program
avalable to our network of refrgerant distributors. This program allows them an oppartundy to offer sandces % tae bad used
moirgerants from $heir customers. Our program & dasigned 5o ba eazy, comveniant, and relistie

R-22 Estimates based upon EPA Projections in fbs

2010 Supply estimate adiusted to EPA Propased Alowence Rule® 110 Mtiion
2010 Dermand estmate from U.S. Projected Sarvicing Needs** 137 Milion

With the aconlerated phaseout of MCFCs, demand wil likely exceed supply in 2010 and reciaimed A2 will become @ vital part
of supply,

To find the DuPont Autharized Refrigerant Rociaim Cantor nearast you, cab 877 MNAGE-22
(877.652.£4322) or visit rofngerants dupont comimanaga?2

Estimated US R-22 Supply Demand
for AC & Refrigeration

O 4 v
Amvewr -

Sfaamby shorthall eztmated
Action you Can take now

Stay upto-date on EPA nies ard regulations
Evaluate options 10 retrofit exsting equipmant from A2 that offer:
* na cRone copletion
* lowest total cost of ownership
* energy efficiency
¢ low envercnmental impact
Rocommand now equipment with aliernative refrigerants
Focover all refngeraras and resum through a certfed reciaim program
Contact your DuPont Refrgamnts Distributor for recommandations conceming asemativa refrigerants
madcily avalable for retrofie

2007 L 2010 ,I 2018

“Yhas! on cxrswr 72 2000 (4 Adocten lratt Hrapesal &0 et 1CFC ot v e st g vt the Morwel fecs!
T U2 Mt of MOCx: Prapctt Saicing Moucts 4 U Av Condiscrmng and Redrgeraton St * e 200

QP

The miracles of science”

ISCEON
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LES REFRIGERANTS ;

EACTEURS EXPLICANTS L'TAUGMENTATION DU PRIX DU R=22;

=> EN JANVIER 2003, LES ETATS-UNIS LIMITENT ET CONTROLENT LA PRODUCTION ET L'IMPORTATION DU R-22,
PAR LINTERMEDIAIRE D'UNE AGENCE NOMMEE « EPA (ENVIRONMENTAL PROTECTION  AGENCY) >. UNE
AMMENDE PEUT ATTEINDRE 12474$/LIVRE POUR CEUX QUI DEPASSENIT LES LIMITES PERMISES. EN 2007,
AMMENDEMENT AU PROTOCOLE DE MTL RETRAIT ACCELERE EN 2010 = 75 %.

SOMMAIRE : PRODUCTION ET IMPORTATION DU R-22 LIMITEES

=> EN 2006, LLE DEPARTEMENT DE I’ENERGIE AUX USA, OBLIGE LES MANUFATURIERS D’EQUIPEMENTS NEUFS A
AVOIR UN MINIMUM 13 SEER, POUR LES EQUIPEMENTS D’A/C DE 5 TONNES ET MOINS, CE QUI ENGENDRE DES
EQUIPEMENTS QUI PEUVENT EMMAGASINER PLUS DE R-22. LA DEMANDE DE R-22 A AUGMENTE DE 25-35%
CHEZ LES MANUFACTURIERS.

SOMMAIRE : AUGMENTATION DE LA DEMANDE DU R-22

LE R-22 N’A PAS AUGMENTE DEPUIS % 20 ANS. EN TENANT COMPTE L'INFLUATION LE R-22 SE VEND _
AUJOURD’HUI A 45% EN BAS DE 1985 CEPENDANT LES COUTS DE MATIERE PREMIERE EUX ONT GRIMPE EN
FLECHE (ACIER-cylindre, ESSENCE-transport, ENERGIE-production du R-22, AUGMENTATION DE LA MATIERE
CHIMIQUE POUR LA FABRICATION DS LES DRNIERS 2 ANS CHLOROCARBONS+FLORSPAR=HYDROFLUORIC
ACID)

SOMMAIRE : AUGMENTATION DES COUTS DE PRODUCTION, DE TRANSPORT ET D’EMBALLAGE

SLE 115R JANVIER 2006 TAXE ENVIRONNEMENTALE DE 1,00$/kg = A 1,50%$/kg

SUR TOUS LES HCFC VENDUS ;

= DEPUIS 2003, LE PRIX DU R-22 A AUGMENTE D'UNE FACON SIGNIFICATIVE ET IL VA AUGMENTE D’AVANTAGE
DANS LES PROCHAINS MOIS & ANNEES.

SOMMAIRE : CONTROLE DE LA PRODUCTION ET DE L'IMPORTATION + DEMANDE PLUS ELVEE
+ COUT D’APPROVISIONNEMENT PLUS ELEVES = COUTS BEAUCOUP PLUS ELEVES A
L'UTILISATEUR

PREAPARER PAR : MARC GOSSELIN, ing.



LES REFRIGERANTS :

fourth generation
2010-
global warming
low ODP, low GWP,
third generation | short .., high efficiency
1990-2010s
ozone protection
(HCFCs), HFCs, NH,,
second generation| H.O, HCs, CO,, ...
1931-1990s
safety and durability
B CFCs, HCFCs,
| HFCs, NH,, H,0, ...
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LES REFRIGERANTS ;

DEBUT D'UN PHASE OUT DES HFC

Parties to the Montreal Protocol Delay Decision on HFCs Until 2010

At their meetings in Egypt in early November, the Parties to the Montreal Protocol agreed to delay a decision on
including a phasedown of HFCs under the protocol until their next meeting in 2010. The rationale for the delay
was to await the results of the Climate Change meetings being held in Copenhagen in early December. The
European Union, China and India were the key members who voiced their opposition to moving forward with
the HFC issue at this time. The United States, Canada, and Mexico had submitted a proposal to the Montreal
Protocol on September 15, 2009 that would bring HFCs under the Protocol and initiate a phasedown
commencing in 2013.

HRAI representatives and members participated in an Environment Canada stakeholder consultation on the
US/Canada/Mexico HFC proposal on Wednesday October 21, 2009. The objective of the consultation was to
discuss details of the proposal and hear comments from the stakeholders in advance of the meetings in Egypt.
The key concerns expressed by those in attendance included alternatives to HFCs not being commercially
available and the negative impact of the proposed phasedown of HFCs on end users who are currently looking
at new HFC equipment. The stakeholders also expressed concerns about the method to be used to establish the
baseline consumption figure for HFCs and the system for allocating rights for HFCs if this proposal is adopted
by Canada.

For more information, contact Warren Heeley at 1-800-267-3321 ext. 227 or e-mail warren.heeley@hrai.ca.
(Source : HRAI Contractors link de novembre 2009, www.HRAI.ca)
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LES REFRIGERANTS DE
REMPLACEMENT vs R-22
APRES LE R-22 ?




LES REFRIGERANTS :

R-22 (HCFC)
REFRIGERANTS DE TRANSITION - HCFC

AUCUN

REFRIGERANTS DE REMPLACEMENT - HFC

> R-407C (KLEA66, SUVA9000), R-410A (AZ20), R-417A (NU22,
ISCEON MO59), R-422A (ISCEON MO79, ONE SHOT), R-422B
(NU22B), R-422C, R-422D (GENETRON, ISCEON M029), R-424A (RS"
44), R-427A, R-428A (RS-52), , R-434A (RS-45), R-438A (M099),
DURACOOL 22a€ ;

Synonymes Commerciaux du R-410A :
AZ20, SUVA 9100, Forane 410A, Puron®, Environ®, EnvirOmax™,
Clearaire™, Prozone® Earthwise™, Ultron™

PREAPARER PAR : MARC GOSSELIN, ing.




LES REFRIGERANTS ;

R-407C (KLEA 66, SUVA 9000) : HFC
COMPOSITION : R-134A/R-125/R-32 (52/25/23)
REMPLACE LE R-22 ;

APPLICATION MOYENNE TEMPERATURE, CLIMATISATION
RESIDENTIELLE ET  COMMERCIALE ;

T° DE REFOULEMENT PLUS BASSE QUE LE R-22 DE -15 A -8°F ;
PRESSION DE REFOULEMENT PLUS ELEVEE QUE LE R-22 DE 15 A 40% ;
GLISSEMENT ELEVE £ 12°F ;

CLASSE « Al » ;

CAPACITE DE REFROIDISSEMENT vs R-22 : -2% A + 3% ;

EFFICACITE ENERGETIQUE vs R-22 : -7% A +3% ;

COMPATIBLE AVEC L’HUILE POE SEULEMENT.

VY VYV VOV VY
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LES REFRIGERANTS : G Fixair

R-422A (ISCEON MO79, ONESHOT) : HEC

COMPOSITION : R-134A/R-125/R-600A (11.5/85.1/3.4)

REMPLACE LE R-22, R-502, R-408A, R-402A, R-402B ;

APPLICATION MOYENNE ET BASSE TEMPERATURE ;

T° DE REFOULEMENT PLUS BASSE QUE LE R-22 DE -67 A -39° F;
CLASSE « Al » ;

COPELAND : APPROUVE POUR COMPRESSEURS DISCUS SEULEMENT ;
CAPACITE DE REFROIDISSEMENT vs R-22 : + 29% BT° & +0% MT° ;
EFFICACITE ENERGETIQUE vs R-22 : + 13% BT° & -8% MT° ;
CAPACITE DE REFROIDISSEMENT vs R-502 : - 1% BT° & -6% MT° ;
EFFICACITE ENERGETIQUE vs R-502 : -4% BT° & -8% MT° ;
COMPATIBLE AVEC L’HUILE MO, AB ET POE.

R-422D (ISCEON MO29 & GENETRON® 422D) : HEC
COMPOSITION : R-134A/R-125/R-600A (31.5/65.1/3.4)
REMPLACE LE R-22 ;

APPLICATION MOYENNE ET BASSE TEMPERATURE ;

T° DE REFOULEMENT PLUS BASSE QUE LE R-22 DE -64 A -33° F';
CLASSE « Al » ;

CAPACITE DE REFROIDISSEMENT vs R-22 : + 8% BT° & -5% MT°;
EFFICACITE ENERGETIQUE vs R-22 : + 149 BT° & +0°% Mil°;
COMPATIBLE AVEC L’HUILE MO, AB ET POE.

PREAPARER PAR : MARC GOSSELIN, ing.
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LES REFRIGERANTS ;

Refrigerant
Changeover Guidelines
HCFC R-22 to HFCR-422A|D

for Medium and Low
Temperature Applications

Leading the Industry with Environmentally
Responsible Refrigerant Solutions

EMERSON.
imate Technologies
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Refrigerant’s Performance vs R-22
In Practical System

Medium Temp* (% of R-22) Low Temp* (% of R-22)

Only R-22

130 4 ’ 133 : -
425 - | I Requires Liq. Inj.

1120 -
1115 :
1110 - .
105

100 - : 95 97 : :

95 - | 1 2
90 - g § ’ |
85 - ’ ] - 3

80 - . _ T 2 L |

135

115 114

Capacity Efficiency Capacity Efficiency

* R-404A Provides Increased Capacity In Both MT & LT
» Superior Choice For New Equipment

— R-422D Provides Adequate Capacity Making It A
Good Alternative Retrofit Option

 Possibly No TXV Change Required &
EMERSON
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LES REFRIGERANTS ;

ol

nll il

Refrigerants/Lubricants Approved For Use In Copeland® Brand Compressors

Fppiication

Lubricant Cholces

Refrgerants

New

Albernate #1 Albarm ate #2

CFC R-12

AB & MIN

LM
LM

AB & MIN

HCFC R-22

AB & MIN

HCFC R-401B MiA

FOE & MIN

HCOFC R-4024 MiA

FOE & MIN

HCFC R-4028° MiA

POE & MIN

HCFC R-408A

POE &MIN

HOFC R-4054

HFC R-404A8

HFC R-507

HFC R-ADTC

EEEEEEEEEEEEE

HFC R-4Z2AD

SOLEST 170

SOLEST 170

CP4214 320

CP4214 150 or Uiira A100DEP SH Models Only

Minaral Ol {Copeiand® SEBWMOY, Cromgion Suniss 35S,
Chenron Tasass Capala WFI2 and Calunet ROM5)
Akyl Banzena (Shrieve Zerdl 200 TD, Scltex AEZ00A,
Cromphon Surisa AKB200A or Fuchs Reriss SP48)
Copsand @ brand Ulm 22 CC, Copeland® brand Ulira 32 CC, Copeland® brand Uikra T2-3MAF,
Meiil EAL™ Arcfic 22 CC or Unigemna RLI2-3MAF
POE & MM = Mirirurm 50% P OE
AB & MIM = Minirurm 50% Alkyd Barzans (Shell 22-12 or Fushs Reriso Triton MS 48)
L= Low tempamiume applicstion
M = Madiumn farmpersture applicaSon
H = High termpersture spplicason
For spacific product svailability and parformanca data refor to E
Bales Literature

*Ruefigerant Changacver Cuidgines

e acuigrmant ariy

Fer R-22, this oil ks Sislory chargad for use an Copaland Sorall™ AIC applicaons and s aquivabent i
Crmpion Suniss 355

e machine spplicafions anly

Climate Tech

Jogies, Inc.

Famm Mo S-00 BOS (10
Errsarion, © ops bnd, Copabnd Sores, and ?ﬁrﬂ Bl ara the K cerme ks of Ermaneon Elecdne Co of one of Baaflbdel cormpnas
i B et Tach nedoglems, ihe Al Aghts ol Frintsd | n the LIS,

PREAPARER PAR : MARC GOSSELIN, ing.

Refer to the following Applicaton Bulletine: for additlonal Infomnatomn:
4-1205 HFC-134a Refrigerant Guidelines

FT-1308, 2T-1300 and 27-1322 for Copetand Screw ™ Compreasons
Z5-117T Sate Handling Of Compresssd Gazes

17-1233 Non-Stamndand of Copeland® Brand Compreasors
93-02 CFC-12 To R-401A*

93-03 CFC-12 To R-401B*

93-04 CFC-12 To HFC-134a

93-05 R-502 To R-402A/R-408A

Bd4-15 R-502 To R-404A/R-507

@5-14 R-22 To R-40TC*

MS0S sheats ane avallable at EmeraonClim ate.com.

Compressor nameplates |den tify
both the oll type and oll amount.
MIN = Mineral 08
POE= Polyol Ester Od
AB = Alkylbenz eng

EMERSON.
dimate Technologies




DuPont™ ISCEON® 9 Series

REFRIGERANTS

Product Information Bulletin

DuPont™ ISCEON® MO79

ISCEON® MO 79 is an sasy-to-use, non-czone depietng HFC refrigerant for replacing H-22, R-5%02, and HCFC-
containing refrgerant blonds (e.g. HPE0, HPB1, R-408A) in low-temperature commarcial and industrial direct
axpanson refngeration systems (can also be used for medium temperatura). ISCEON™ MO79 s compatible with
traditional and new lubocants, m mont cason no change ol lubricant type dunng retrofit is requited. ISCEON® MO79
|8 an sasiar retroflit opuon than R-404 A

ASHRAAE 2: M-422A

Applications

e Low temperature commercial and Industrial direct expansion refrgeration (can also be used for medium tlemperatura)
- Food service
- Suparmarket display cases
— Food storages and procassing
icea machinos

Benefits
* Provides sasy, quick cost-affoctive rotrofits.
— Replacas’ R-22, R-502, and HCFC-containing blends (s.g.. HP80, HP81, R-408A)
~ Eawior rotrofit than R-404A and R-507
Non-ozone-deplating HFC
- Not subject 10 phase-out under the Montreal Protocol
Compatible with AB, MO ond PGE lubricants
- In most cases, no change of lubrcant type 15 nesded

Enables continued use of axisting squipmeant
Non-flammable. ASHRAE salety classification: Al
U.S. EFPA SNAPF listed tor a broad range of refrigeration applications

Significantly lower discharge tampersture than R-22
=~ Likoly 1o prolong comprassor life

Provides improved cooling cspacity aver R-22 at many operating conditions with up 1o +30% at low
temperature conditions

* Low taxicity (similar 10 R-22, R-602 and R-404A)

e 20% lowor Global Warming Potantial (GWP) than R-404A and R-507

* Aftor rotrofit, can be toppod off during service withoutl removing the entire refrigarant charge
Expected Performance After Retrofit

(Basod on field expaenence, calonmetar teating and thermodynamic property data).

ISCEQON* MO79 provides improved cooling capacity and energy etficiency over R-22 in many systems, aspacalily
st low tempersture conditions. It also provides comparable cooling copeacity and anorgy efficioncy to R-404A
Actual performances depends on 3 numbaear of systam design and opearating conditons. ISCEON® MO79 oparatas

ot significantly lower discharge tempeoratures va, R-22 S
= B
@U POND

The miracles of science-

PREAPARER PAR : MARC GOSSELIN, ing.




LES REFRIGERANTS ;

PREAPARER PAR : MARC GOSSELIN, ing.

THE PROBLEM

R-502 was troduced to the ACR industry in
1952 and was the low temperature refriges

— o of choice wnll the bon on CFC production

wonl into effect in 1994, The rapid phose
oul of R-502 forced the industry into provid-
ing aqually rapid solutions

The tromsitional HCFC blonds, R-402A and
R-408A, compared well 1o R-502. Nowever
the move away from HCFCs has become
incroasingly popular as o result of govern
montal crockdowns and long-term morked
uncertointy, |e. pridng mnd avoilability

With prossure movnting on the U.S. and
ather developod tountries to reduce groen
howse gos emissions, more emphosés is
placed on the global wo patential
{GWP) of HICs thon ever belore.

fnrfbolmn!;‘:n, k;:"mmﬂf{
replocomants have to R-A04A
und R-507A. Botl of these products hove o
relatively hgh GWP when compared fo other
mainsteoamn WFCs. And due to their depen
dency on POE ol convertiog o system fo
‘heso products can be o costly and nconve
en! process.

s and Distributors

ONE SHOT

The Direct Replacement of Choice!

ONE SHOT REPLACES THESE REFRIGERANTS
R-502, R-22, R-507A, R-404A, R-402A & B,
AND R-408A!

The “One Shot” Solution

One Shot Is a non-ozone depleting, HFC blend, which can be used
to replace R-502 in low and medium temperature applications,
R-22 in low temperature applications, and even in systems
originally designed for R-404A and R-507A. One Shot provides
adequate oil return in mineral oil based systems without any
significant engineering changes. System tests have shown that
One Shot provides superior performance over both R-404A and
R-507A, while being 20% less global warming. One Shot is, by
far, the most practical long-term option for low temperature
applications on the market today!

JUST THE FACTS!

Higuer Caracity & COP tHan R-404A & R-507A
20% Lower GLosAL WaArRMING POTENTIAL

Lower ComprRreSSION RATio THAN R-404A ano R-507A
CompamiaLe with MO, AB, anb POE Basep Ous

Zero Ozone DepLETiON POTENTIAL, NONTOXIC
AND NONFLAMMABLE

SurrasLE FOR New anp ExisTing EQUIPMENT
Can Be Torren OFF REPEATEDLY
HFC Leak DeTecToRs SUITABLE FOR Use witH ONE SHor

' C",R International

Making yvower fifr vasipr

s AR RR

of Environmentally Friendly Relrigerants »




LES REFRIGERANTS ;

R-422D (HFC)

PREAPARER PAR : MARC GOSSELIN, ing.

Genetron® 4220 is a non-ozone-daplating HFC-
based refrigerant for replacemeant of HOFC-22 in
low— and medium—tamparature refrigaration sys-
tams. Genetron 4220 is a blend refrigaerant suitabla
for diract expansion evaporators. It should not ba
usad in systaems that employ flooded evaporators.

Physical Properties
Chemical Formula and Composition

Componant Formula
HFC-134a CFaCHzF
HFC-125 CF3CHF2
lsobutane CH{CH=)2

Average molacular weaight* .. ... .. ...
Bailing point (bubkla pmntl

@ t1atm (°F)* .
Coritical tgrrperature |:"F:|‘
Critical pressura (psia)® .. ... .. L L.
Critical dansity {bFeE)" .

Saturated liquid densrty -ﬂl
20°F (e .

Haat uf'u'apurlzatlun EI bclllng pnlnt
(btudby” . . .

Spacific haat nf Ilqun:I lﬁ

20°F (btwlb-"F} . ..
Speacific haat of 'u'apnr E! coretant
pressure, Cp @ 1atm and 20°F

(btud=F)* . ..
Flammable range % 'unlume inair.......
ASHRAE/AMNSI Btandard 34 . ... ... ... L.

“Walues from Refprop 7.0 (MIST)

Applications

Examples of kow— and madium—tamparaturs
commercial refrigeration applications includs:

Suparmarket digplay casas
Food praservation and food processing
lca machinas

Feaatures

Can replace HCFC-22 in many casas without
having to change comprassor lubricant.

May be used with alkyl benzens (AB), minaral
oil (MO, and polyolestar (POE) lubricants. If
inadequats oil retum is obearved for AB or MO,
addition of POE may be nesdad.

Genetron 4220 can, in most cases, ba usad with
existing HOFC-22 thermostatic axpansion valves.,

Larger vakwes may be neaded in casas whare the
B-22 valve is near itz masimumm capacity.

Lowar diecharge tempearatura than HOFC-22
which may extand compressor longevity.

Mon-ozone-depleting HFCS refrigerant

ASHRAE classification A1 {low toicity,
non-flammable par ASTM E-681 mathod).

allows for use of existing equipmeant.
Retrofit Performance

Genatror® 4220 has bean evaluated in laboratory
tests using typical commercial refrigaration systams.
Basaed on these laboratory tests, subsequant fiald tri-
als, and thaoratical thamodynamic cycle cakulations,
tha following cbsarvations wera mads:

Ganatron 4220 should be suitable for use with MO
or B in most commearcial systems. f adequate oil
return is not achieved, addition of POE should be
considered.

Capacity and anergy efficiancy at lkow— and medium—
temparature tends to be lower than HOFC-22. If the
prasant B-22 systam was at its maximum capacity
during design conditions, addiional capacity may be
naaded (such as UpsEiINg compressor sizes).

Geanetron 4220 mass flow is highar compared to
HCFC-22. Existing HOFC-22 TXVa may be acoapt-
able in many cases. If the existing valve was near it
maximum capacity for HOCFC-22, a larger valve may
b= neadad when retrofiting to Genatron 4220

Az with any retrofit, consideration should be given
to the age of seals and gaskets. Over time, sealing
devices may expariancs compression sat, themal
sat, and extraction. Aged sealing devicss may not
parform adequataly aftar retrofitting saricae. Seal
replacamant may b required in some cases,




DuPont™ ISCEON® 9 Series

REFRIGERANTS

Product Information Bulletin

DuPont™ ISCEON® MO29

ISCEON™ MO29 (R-422D) is an sasy-lo-use, non-ozone depleting HFC refrigerant for replacing R-22 10 mediurm
tlempatature ditect axpansion (DX relrigeration spplcations (can also be used for low tempersturel, including
commarcial supermarket systems, and in stationary DX ar conditioning appbcations, including DX water chillers
SCEON* MO29 18 compatible with traditional and new lubricants; in Most cases, no changs of lubricant type
during rauafit in reqguired

ASHRAE #: R-422D

Applications
* Madium temperature commaercal and mdustnal DX refrigeration (can also be used for low temperatura)
- Food service
— Supermarkst dasplay casas
- Food storage and processing
- oo machines
Residantal and commaraial AC
- Bownt choe for DX watar chillora

Benefits
* Providon saay, quick, cost-effective retrofits — case rotrofit than R-404A, R-507, and R-407C
* Non-orone-deploting HFC
— Not sulyect to phasa-oul under the Montrest Protocol
Compatible with AR, MO and POE lubricants
— In most casas, no change of lubncant typs s nesded
Fiold tosting has boon succossful in many systems with no TXV change - supeorheal sdiustment may be reguired
— An assassment of TXV loading s requred to determine if TXV change 1s required
Enables comtinuad uss of axisting aquipment
Non-llammablae. ASHRAE salety classificatson: Al
Smiticantly lower discharge tamperature than 8-22
~ Likely 1o prolong comprassor life
* Low toxicity {similar to R-22)
e 30% lowsar Global Warming Potantal (GWHF) ve. B-404A and R-507
e After retrafit, can be topped off during service without rermoving the antire rofrigerant charge
Expected Porformance Aflter Retrofit
: 1 on Oaf v or tost anned tf amie § ety dat 1 ts May ¢ T
esign and or Doditions
Broad liold expetience has shown theat ISCEON® MO29 providas similar cooling capacity and energy ef ficiency ta
R-22 m most systems, while oparating at signihicantly lower comprassor discharge temperature. Actusl performance
depoands on aystarn design and opeérating conditions.

@l PUND

The miracles of sclence-
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LES REFRIGERANTS : G Fixair

R-22

A S

R-417A (ISCEON MO59 & NU-22) : HEC
= COMPOSITION : R-134A/R-125/R-600 (50/46.6/3.4)
REMPLACE LE R-22 ;

APPLICATION RI'EFBIGI'ERATION MOYENNE TEMPERATURE,
CLIMATISATION RESIDENTIELLE, COMMERCIALE ET POUR LES
REFROIDISSEURS ;

PRESSION & T° DE REFOULEMENT PLUS BASSE QUE LE R-22 ;
CLASSE « Al » ;

CAPACITE DE REFROIDISSEMENT vs R-22 : - 5% A -20% ;
COMPATIBLE AVEC L’HUILE MO, AB ET POE.

=>
=>

U2 2
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LES REFRIGERANTS ;

R-417A
(HFC)

ASHRAE designation: R-417A

ASHRAE safety classification: A1

Brand names: NU-22

Application: R-22 DIRECT REPLACEMENT (not for use in
centrifugal/flooded evaporator systems)

The Facts
Very Low TEWI
Zero ODP
Up to 10% energy reduction compared to R-22
Can be topped off repeatedly
Can be used in both new and existing R-22 based systems with the least
amount of system or production line modifications. This will expedite the
removal of HCFCs from the market cycle.
Requires no oil change when servicing existing R-22 systems,

therefore reducing the amount of waste oil handling and disposal
*  Slight loss in refrigerating capacity compared to R-22
* Remember ~ an oll change is only required if the service condition dictates,

3.4%

PREAPARER PAR : MARC GOSSELIN, ing.



DuPont™ ISCEON® 9 Series

REFRIGERANTS

Product Information Bulletin

DuPont™ ISCEON® MO59

ISCEON®™ MOBSES Is an esasy-to-use, non-ozone-depleting HFC retrofit relrigarant tor R-22 In direct expanson station
ary air conditiomnng (ALC) and medium-Temperature commeesrcial refngaration systems, ISCEON® MO59 s compatible
with traditonal and new lubiricants, in most cases no change of lubricant type durng retrofit is required

ASHRAE #: R-217A

Applications
* Residential and commaercial alr conditioning

- Note: for water chillars ISCEON® MO29 Is recommanded
* Meadium temperature commercial refrigeration

-~ Food nacvice

~ Supermarket display cases

- Food starage and processing

Benefits
* Provides ssay, quick cost-affsctive retrofits
* Namn-azone-daploting HFC
— Not subject 10 phase-out under the Montreal Protocol
Compatible wath AB, MO and POE lubricants
In most casen, no change ol lubncant type s needed
Enables continued use of exasting aquipmant
Non-flammable ASHRAE satety classificaton: Al (same as R-22)
US EPA SNAF accepted for a broad range of AC and refrigeraton apphcations
UL claasified
Lawer discharge prossure and tempommture than R.22
- Likely to prolong compressor e
Low toxicity (similar 10 B-22)
* Hos been in cammarcial use since 1987

* Can bae topped oll during service withoul removing the entre ralnigoerant charge

Expected Performance After Retrofit
(Based on lield expanence, calorimeter testing and thermodynamic proporty data)

Brooad field expeatience has shown that ISCEON® MOS9 provides porformance that meets custaomer recusremeaents
in most propearly retrofitted systems. ISCEON® MOSS pravidas required cooling capacity in most systems, however
SOME SYHtomn may exparionce reduced capacity. ISCEON®™ MOES has been shawn to offor energy savings in some
systoms,. Actual performance depends on system design and operating conditions.
71 siBslalicH
U POND

The miracles of science~
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LES REFRIGERANTS ;

R-422B (NU-22B) : HFC

COMPOSITION : R-134A/R-125/R-600A (42/55/3)
REMPLACE LE R-22 ET LE R-417A (ISCEON MO59 ET NU-22) ;
APPLICATION MOYENNE TEMPERATURE ET CLIMATISATION ;
PRESSION D’OPERATION SIMILAIRE AU R-22 ;

CLASSE « Al » ;

CAPACITE DE REFROIDISSEMENT vs R-417A : PLUS ELEVEE ;
COMPATIBLE AVEC L’HUILE MO, AB ET POE.

02 280 82 2 2

R-422C (ONE SHOTQ©) :
= COMPOSITION : R-134A/R-125/R-600 (15/82/3)
= REMPLACE LE R-22, R-502, R-408A, R-422A, R-402A, R-402B, R-408A;
> APPLICATION REFRIGERATION MOYENNE ET BASSE TEMPERATURE;
> CLASSE « Al » ;
> CAPACITE DE REFROIDISSEMENT vs R-22 : + EGALE ;
= COMPATIBLE AVEC L'HUILE MO, AB ET POE.

PREAPARER PAR : MARC GOSSELIN, ing.



System Requirements Physical Properties

1. System must he designed for

wse with R-22, R-417A or
R-407C, froe of loaks and In
sound operating condition.

2. NU-228 (R4228) is denigned for vuse in

systoms wtilizing dire«t oexpan-
sion metering, l.e. TXV, orifice,
cap tube. Before using NU-228
(R4228) in o flooded system somtost
TECH 2 TECH ot 866-433-83248

3. The system shouvid be aperating

within its design copedity.

Converting 1o NU-2208 (R4228) will net

increase system capocity.

Consult YECH 2 YECH af 866-433-3324

bofore converting any system with
pre-existing copucitly problems.

4. The system shouwld be charged

with the and

amount of lebricant, as required

by the original equipmont and

component manufociuror.

NU-228 (R4228) IS ANOTHER
GUALITY PRODUCT FROM THE
DISTRIBUTORS OF HOT SHOT"
(R414B) & ONE SHOT™ (R422A).

Distributed By:

ALLTEMP www. alltemp.ca

Molecular Weight

Bubble Point

Deow Point

Critlical Temporaturs
Critical Pressure

Bolling Point

Dansity of Liguid

Donsity (Saturated Vapor)
Heal of Vaporization

ASHRAE Standard 34
ASHRAE Standard 34
Max. Exposure Limits
o Deplotion P

» P

Global Warming Potential
Manufacturing Specification

nents:
Fentafluaroethane
1,1,1,2 < tetraflvorocthane
iso-butane

Relative to CFC 11 = 1.0

Max. Molsture

Max. Noncondonsable
Max. High Boiling impurities |
1

\'
CAS 354-33-6
CAS 811-97-2 \
CAS 76-28-5

108.5 g/mol
-40.5" F (-40.5" C)
-32.2" F (-35.6" C)
186.3" F (88.77 C)
590.3 psia

-40.5" F (-40.5" C)
73.3 Wb/t

L2959 Ib/ct

80.5 btu/Ib

R-4228

Al

1000 ppm
1]

2080
0.001°% vol

1.5% vol
0.01% vol

CF,CHF;
CF,CH F
c1“1l

Operational Pressures Comparison - PSIG

il

AL S D B
Best AT Cunling Saeady Stetn

B DBRTS WE st ing s
T OBTE" W sablon: s

e - W (s 0T )W
i R
&u2 e N
- ALTERATO N

Sasvucy pen rwatadt tor TP dosnta
Fan e 0

P L2274

Tech 2 Tecoh Refrigerant Related Diagnostic Support 8686-433-8324
Making Your Life Easier!
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LES REFERIGERANTS :

Wmmmw
2 \ - AR Ui conmfla i
. ‘tyw.lcb_mn ernational.com

cement Guide

s AN
A CTRL (e I,
-

N
®

4%

.o

Replaces ‘ Replaces Replaces
R-12 R-409A = R-502 R-4028B R-22
R-500 R-416A R-507A R-408A R-407C
R-134a R-420A R-404A R-402A R-417A
R-401A RB-276™ R:22 (Refrigeration) R-422D
R-401B  Freezona™ R-422A

| !_'?ou Ghange Rwauires No Oil Changs Requlred No O MW’:

€ CHSIEEFIE:
N iz

v B66-433-TECH (8324)

Support conter
staffcd by NATE
certificd technicians

-
CHATED
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LES REFRIGERANTS ;

ONE SHOT®(C)

EASE OF USE

A3 Is with &8 400 serles blends (zedtropes), It is
winl that the refngarant lngves the cylinder s a
Pauid when charging.

Charging a1 he Mull service valve 3 prafariod
Howaower, If this Isn'1 poasibie, slowly charge the
sYS1om thiough 1The sucton part with e system
opensting. Use i guick chaurge device 1o snaure
e lgusd in Nashed 0 saturated vagor befors
onenng the aystom

Charge System:

Aainove LOWVD ONLY fram One Shat™(C3 cytinder.
When initialy charging system, On o (C) can

00 acdad dractly Into Tha recoiver tanv or
migh-prassure sioe of s syclem with

comygessor off, Charge ratios for One Shot*(C

will vary depending on smyatem dosign and apph
cation. The twtal charge of One Shot*(C) will averags
3% lass thon R-22. T0% more thian R-404A

and 5% lens than A-f by wolght

Run Systems:

Chuck pressures. subcooding, and superteal
wmperatures. Use One Shot"(C) P chart, If
mddibonal Dng Shor™(C) neods to he adoed, do

80 in 5% increments nixl DO NOT exceed 115% of
he onginal charge. Il system performance is
madegunta, call ICOR TECHZTECH suppoet at
HE6-433-8524

ght Glass Info:

Don't e the sighit glass. Zeotropic Hlends wil
flash™ by nature. A clear glass usually indicates
an overclimgead systen

PREAPARER PAR : MARC GOSSELIN, ing.

Properiy Label System:

Avold mixing refriperamis by propeily fabeling

YOur systimn, For One Shot™(C) systerm 1D labsts, cal
the ICOR TECHZTECH swpport hatline at
858-4303-8324

0l Compatibility
EASE OF USE

One Shot ™ (C) prvides adequate oll tetum n law
temporatyre appllcations when wing any
standord system ol NO UNNECESSARY OIL
CHANGE 1S REQUIRED YO USE ONE SHOTH(T)

The abdiity 10 retum all ks determined &y o
combination of factors. Pipayg denign, refrigeram
vElocities, type of refrigersnt, systam apphcation
and oii ssiacton will all giectiy atfect overall
systom perfocmaince

Physical Data

Properties: Quality:
Molovaiur Welgta R ER]| Max. Mosstiars
Thibhia Poum SO0.7Y & 1 s
Dew Mool 4311 W 1 am
rithent ‘1 onope 16%) Mas. Now-ciidansaivie A0
rivae o ooty SOH.4 pula oy
Huuiling Pous w4517
Duavy (Lig A O B
2 301 i)
12 Ry
R4
AL Safety Clusainicatim Al
Eaproure Lamita

el Wippen

MO Max
(in the vags

Mar. High Besliyg

himpuaniiee

MO Oppeon (4200 gt &)
Joag 1orm expwnure L)
5]
200010

MORT L0011

For 1t el el ASaEstincs

COR TECHZTELCH Tenm

866-433-8324 or techZ2tech@icorinternational.com

Salvk a7 e ool o

ICOR

INTERNATIONAL

“maling yow e sosiec™"
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LES REFRIGERANTS : G Fixair

R-424A (RS44) : HFC
COMPOSITION : R-134A/R-125/R-601A/R-600A (47/50/3)
REMPLACE LE R-22 ;

APPLICATION REFBIGERATION MOYENNE TEMPERATURE,
CLIMATISATION RESIDENTIELLE ET COMMERCIALE ;

PRESSION ET T° DE REFOULEMENT PLUS BASSE QUE LE R-22 ;
CLASSE « Al » ;

COP. PLUS ELEVE QUE LE R-22 ;

CAPACITE DE REFROIDISSEMENT vs R-22 : + EGALE ;
COMPATIBLE AVEC L’HUILE MO, AB ET POE.

LU0 2B 2 A

PREAPARER PAR : MARC GOSSELIN, ing.



LES REFERIGERANTS :

R-424A
(HFC)

No oil change required
Compatible with all lubricants

Jrom

@ REFRIGERANT SERVICES INC.

PREAPARER PAR : MARC GOSSELIN, ing.



SELECTION GUIDE FOR RETROFITTING
R-22 EQUIPMENT

Suva- HP62 (R-404A) Suva~ 407C Suva~ 507

Thare is no one best alternotive refrigerant for all 122 equip . The folk 0 information is pravided to you for the siternative refrigerants
Dufont recommands for retrolitting your present system. Consult appropniate retrofit guidefines. DuPont recommands that all leaks be
Identified and ropaired peior to or during the retrofit

BENEFITS BENEFITS

R-804A and R-507 R-407C

* Higher cooling capacity at evaporaior temperatures below 30°F -5 ble for ditect-exp ¥

= Mighor energy officiency ot evaporator tomperatures below 10°F * Tends to separate in Rooded heat oxchangors impoacting

* Requires POE ubricant performance

* Lowwr compressor decharge temporature than R-22 * Closest mateh 1o R-22 cooling capacity and energy efficiency above
* Good for systems with direct-expansion or looded evaporators 2°F

* Extonsive globsl use in commaercial reltigoration since 1993

1 Performance Dptians -~ All lamparati

20°F OR BELOW
R -40aA

Cooling Capacity Relative to R-22 Energy Efficiency Relative to R-22

. apea *  RaDan
— 3 ADYC
- At

LS

Evaporston Temg. (F) FEvnporntor Tamg (7)

COOUINTG CAPACITY COMPARED TO 122 ENENLY EFCIENLCY COMFANRED TO B2

na0en nae navA tvapasater Temp naman na0C
% - —e% —atr¥ 7% -
&% ™ — oF 4% %
% 6% -n% 'k ™ -
o »h ~1% e ™

1 Tawts parsrmred of Larnen Lalormory of ®u Sibet Torrter A Paargy Managomand ot Lo aity of Color i ot Tlantdes, 10
T Tusts pa o D M 1n Lalarater e in Wilisdnglon, OF (80

3 st -t hie " Jupan, 200

4 Test -un hanary ap S MY

D s R aUA

www.suva.dupont.com < 800-235-SUVA
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LES REFRIGERANTS : G Fixair

R-427A (FX100) : HFC

COMPOSITION : R-134A/R-125/R-32/R-143a (50/25/15/10)
REMPLACE LE R-22 ;

NE CONTIENT AUCUN HYDROCARBURE ;

T° DE REFOULEMENT PLUS BASSE QUE LE R-22 DE + -18° F ;
CLASSE « Al » ;

UTILISE DEPUIS 2004 EN EUROPE ;

WALMART ARKANSAS CONVERSION AU R-427A ;

CAPACITE DE REFROIDISSEMENT vs R-22 : - 13% MT°;
COP vs R-22 : - 13% MT° ;

REQUIERT UN CHANGEMENT D’HUILE A LA POE ;
COMPATIBLE AVEC MELANGE D’HUILE POE/MO ET POE/AB.

(00 A0 A 20 2

PREAPARER PAR : MARC GOSSELIN, ing.



LES REFRIGERANTS :  m—
Forane

FORANE® 427A REFRIGERANT
A NEW - 100% HFC - EASIER RETROFIT FOR EXISTING R-22 INSTALLATIONS

:

-

»wp =D = === FOorane 42;7;A

PREAPARER PAR : MARC GOSSELIN, ing.



LES REFRIGERANTS ;

R-427A (HFC) (ARKEMA)

CAPACITY

ENVIRONMENT

R-4220 R-A17A

Forane® refrigerants

RA07C RAOAA RAZ7TA A28 R-4220

EFF'C'ENCY Forane” refrigerants

RAT7A

= il return is good despite a high
level of residual mineral or
alkylbenzene oil

= Onhy one ol change to POE oil.
Mo flushing is required

~
o
o
w
-
e

=3 Better efficiency than most
R-22 retrofit refrigerants.

= Comparable capacity wversus R-22

R407C R-404A0 RA27A R-A22A R-4220 R-A7A

Forane® refrigerants

= Discharge temperatures can be as
much as 18°F lower than B-22 with

Forane® 427A refrigerant.
PREAPARER PAR : MARC GOSSELIN, ing.



REFRIGERANT SOLUTIONS LTD

Home

Products
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European Regulations

Refigerant Services
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Resource Separations

Contact Information

RS-52 Data
Files

@ Physical Properties
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E Materials
Compatibility
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Tables

[E Pressure-Enthalphy
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@ Prossure Tomperature
E Suafety Data

PREAPARER PAR : MARC GOSSELIN, ing.

the refrigerant specialists
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RS-52 (R428A)

Zero ODP replacement for R22 & R502 & ozone depleting
blends & compatible with all lubricants

RS-52 is a non ozone depleting near azeotropic refrigerant blend which can
replace R22, R502 and the interim ozone depleting blends (eg R402A, R4038B,
R4A08A etc) without the need to change the existing lubricant or make any
changes to the system other than adjustment to the expansion device in some
cases. RS-52 is targeted towards lower temperature applications.

R5-52 is compatible with all lubricants including both the traditional oils such
as mineral and alkylbenzene oils and also the new synthetic poyol ester
lubricants. Converting to RS5-52 is a straightforward process which avoids a
costly and often technically unsatisfactory retrofit (eg draining the oil from the
system replacing the seals etc).

RS-52 is a capacity match for R502 and has a temperature glide of less than 1°
C. RS-52 can also replace R22 in systems which are rated for R502. RS-52 is
suitable for use in flooded systems.

Performance Characteristics

Close performance match for R502

Can replace R22 in low temperature applications
Compatible with MO, AB & POE lubricants

Lower discharge temperatures

Near azeotropic blend

Suitable for new & existing equipment

Capacity match for R502

Low temperature glide « 1°C

Zero Ozone Depletion Potential

Non flammable




REFRIGERANT SOLUTIONS LTD

Home

Products

Inventions

United Nations

European Regulatians

Refigeocant Services
Inc

Resource Separations

Contact Information

RS-45 Data
Files

Questions & Answers
E Mew Refrigerant

Physicatl Data &
Retrofit

Physical Properties

@ Materials
compatibility

Thermodynamic
Tables

E!J Comparative Table

RS-44 & RS-45
Summary

B8l pressure Temperature
PE Diagram
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the refrigerant specialists

Page 1 of 3
RS-45 (R434A)

Zero ODP replacement for R22 in new and existing
systems and compatible with all lubricants

RS5-45 with its high cooling capacity compliments RS-44 (R424A), and is
compatible with all types of lubricants. R5-45 replaces R22 in both refrigeration
& air conditioning applications. With its low glide (one third of R407C), RS-45
can be used in a wide range of applications. RS-45 provides Original Equipment
Manufacturers with an alternative to R407C but without the problems
associated with a low glide.

RS-45 is compatible both with the traditional mineral and alkylbenzene oils,
and also the new polyol ester lubricants. Consquently, R22Z can be replaced by
RS-45 In both new equipment & In retrofit situations offering considerable cost
savings, where the cost of converting to alternatives such as R407C is either
prohibitively expensive or technically unsatisfactory (or both).

Air Conditioning

—
e
e

Capacity W'

Rizcor
- ~R5-48 COP
~ 22 Capacivy
— w548 Capacity

w0 e

Temperature C

Performance Characteristics

= Suitable in OEM & retrofit applications

m Close match for R22 in cooling capacity




R-438A (MO99
(H FC_') 099) . DuPont” ISCEON" MOg9™

Product Information Bulletin

ISCEON" MOGG" la the firut varsatile R22 retrofit refrigerant for replacing R-22 in direct expansion (DX) air conditioning
and refngarstion systems

ISCEON® MOS8 refngerant, invented and patented by DufFont, combines R-22 prassure - enthalpy charsctensncs with
minetal ol compatibility in & unique HFC refrigerant that can beo used 1o replace R-22 over a wide range of evaporator
temperatures, ISCEON® MOSEH i compatible with traditional and new lubricants, in most cases, no change of Iu

type dunng retrofit is reguired

Applications
e Commarcial Alr Conditioning
Rootf Top Units
Indoor Packaged LUnits
- DX Chillaers
Split Systema
Residential Alr Conditioning
Refnigoration (Low and Medum Temperature)
Sell Contamned Systoms
Condonsing Units
Rack Systems

Bonafita
- Lower ratrofit costs versus HFC/POE options
* No expansion valve orf ine sot changos
* Elminates disruptive o change
o Compatible with AB, MO and POE lubnocanta
* Minimizes tune spent on confrol sat point adjustmants and subsequent sarvics calis
Not subject to phaseout undar the Maontreal Protocol and the U S Claan Air Act
42% lower Global Warming Patential (GWP) than R-404A

ISCEON® MOS89 Compreasor Calorimeter Performance Compared to R-22

at Ref ration and Alr Conditioning Conditions
Performance with subcooling based on catculations from calorimeter data and do not include heet transtfer eiects

Low Temperature* Meadium Temperature A/C & High Temperature
-28"F evaporator 20"F evaporator 45°F evaporator
1056°F condenser 120°F condenser 115°F condenser

66°F return gas 66°F return gas 65°F retum gas
with 10°F subcooling with 10°F subcooling with 16°F subcooling

.
[Discharge Prassumpa | o3

+ B nersase and - i deoresse for (SCEON" MOGS va {-22
*R-22 avnurnee demand cookng with kow termp dincharge temperaturm of 2765F

PREAPARER PAR : MARC GOSSELIN, ing.
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LES REFRIGERANTS ; & gixair

= APPLICATIONS DU R-12 :
> NOUVEAUX SYSTEMES :
> BASSE TEMPERATURE : R-134a, R-404A, R-507 ;
> MOYENNE TEMPERATURE : R-134a, R-404A, R-507 ;
> SYSTEMES EXISTANTS :
> BASSE TEMPERATURE : R-401B (MP66), R-409A, R-414B, R-426A (RS-
24), R-134a ;
> MOYENNE TEMPERATURE : R-409A, R-414B, R-416A, R-401A (MP39), R-
426A (RS-24), R-134A ;
= APPLICATIONS DU R-22 :
> NOUVEAUX SYSTEMES : R-134A, R-404A, R-407C, R-410A, R-507, R-717, R-744 ;

> SYSTEMES EXISTANTS : R-407C, R-417A, R-422A, R-422B, R-422C, R-422D,
R-424A, R-434A, R-427A, R-438A... OU/ ACONSERVER, VOIR LES PERFORMANCES
DES NOUVEAUX REFRIGERANTS ;
+ APPLICATIONS DU R-502 :
> NOUVEAUX SYSTEMES :
> BASSE TEMPERATURE : R-404A, R-507, R-717, R-744 ;
> MOYENNE TEMPERATURE : R-404A, R-507, R-717, R-744 ;
> SYSTEMES EXISTANTS :
> BASSE TEMPERATURE : R-408A (FX10), R-422A, R-428A, R-404A, R-507.;
> MOYENNE TEMPERATURE : R-408A (FX10), R-422A, R-428A,R-404A,
R-507 ;

PREAPARER PAR : MARC GOSSELIN, ing.



Arena : systeme expansion directe
Changement du réefrigérant et de I'huile. Une analyse complete du

systeme est requise afin de verifier la compatibilite des composantes.

CONDENSEUR

DETENDEUR & ou GLYCOL

THERMOSTATIQUE

\

EVAPORATEUR A EXPANSION DIRECTE

ey

4
S
>

-— — Y
RESERVOIR DE REFRIGERANT

S S

COMPRESSEUR




>
y & Fixair.

LES REFRIGERANTS ; -

Aréena : systeme expansion directe

1. CONVERSION DU R-22 VERS UN Rl_:‘FRIﬂ:‘RANT HEC DE SERVICE :
 R-417a, R-422a, R-422b, R-422c, R-422d, R-424a, R-427a,
R-434a , R-438a ;
« Il faut verifier Ia compatibilite des composantes du systeme:;
« £ 1 Changement d huile requis a I’huile POE ;
» Changement des filtres ;
2. CONVERSION DU R=-22 AU R-404A/R=-507 :
e Refrigerants utilises par les manufacturiers R-404a, R-507.;
« Il faut verifier la compatibilite des composantes du systeme;
«  Compresseur : generalement a conserver ;.
«  Condenseur : generalement a conserver ;
«  TJuyauterie : £ a remplacer ;
« Refroidisseur : risque eleve de devoir le remplacer:;.
« Detendeur : a remplacer.
»  Plusieurs changements d’huile requis a I‘huile POE;;
» Changement des filtres ;
3. CONVERSION DU R=22 A L' AMMONIAC :
Remplacement des equipements.




LES REFRIGERANTS ;
Aréena : systeme R-22 de type noye (Flooded)

On se doit de changer I’'eévaporateur, ainsi que le refrigerant et I'huile:
Une analyse complete du systeme est requise afin de verifier la
compatibilite des composantes.

CONDENSEUR

E
S

NOUVEAU |
EVAPORATEUR . | SaumuRe

DE TYPE /’-" ‘ - VERS A

' PATINOIRE

NOYE | SAUMURE

U} OU GLYCOL
e g—" . { DE LA
u PATINOIRE

LEVEL-MASTER

CONTROL
CONITROL

.‘.—F
4
-
|
1l

e A ¥

_—

COMPRESSEUR RESERVOIR DE REFRIGERANT




LES REFRIGERANTS ;

Arena : systeme R-22 de type noye (Flooded)

1. CONVERSION DU R-22 VERS UN REFRIGE'RANT HEC DE SERVICE :
«  Impossible puisque refrigerant melange (blend)

2. CONVERSION DU R-22 AU R-404A/R=-507 :
«  Impossible puisque réefrigerant melange (blend)
s Possible, sion remplace le refroidisseur ;
»  Possibilite de modifications majeures aux systemes ;

3. CONVERSION DU R-22 A L’AMMONIAC :
Remplacement des equipements.




LES REFRIGERANTS : B cixcair.

APPLICATIONS AU NIVEAU DES REFROIDISSEURS :

Application Réfrigérants utilisés Réfrigérants de transition Conception nouveaux
avant le protocole de depuis le protocole de systemes en 2007
Montreéal Montreéal

Centrifuge R-11 (CFC) R-123 (HCFC) R-134a (HFC)

Centrifuge R-22 (HCFC) A conserver ? R-134a (HFC)

Centrifuge R-12 & R-500 (CFC) R-134a (HFC) R-134a (HFC)

Vis, réciproque R-22 (HCFC) A conserver ? R-134a (HFC), R-407C (HFC)
et scroll R-410A (HFC)

PREAPARER PAR : MARC GOSSELIN, ing.



LES REFRIGERANTS ;

REFRIGERANTS DE REMPLACEMENT DU R-22

#ASHRAE

MARQUE DE
COMMERCE

REFRIGERANTS
DS LE MELANGE

% MELANGE

CAP. Vs R-22

HUILE
COMPATIBLE

IAPPLICATION

CLASSIFICATION

LEAB6, SUVA 9000

R-134a/R-125/R-32

52/25/23

PURON

JGENETRON AZ20, SUVA 9100,

R-125/R-32

+40%

HT'VLT

U22, ISCEON MO59

R-134a/R-125/R-600

50/46.6/3.4

-5% A -20%

MO/AB/POE

'SCEON MO79, ONE SHOT

R-134a/R-125/R-600a

11.5/85.1/3.4

+10% A +30% (LT")
IDENTIQUE
(-18%) (MT")

MO/AB/POE

R-134a/R-125/R-600a

42/55/3

+IDENTIQUE ?
PLUS ELEVE vs R-417A (NU22)

MO/AB/POE

HT'/MTILT

ONE SHOT ©

R-134a/R-125/R-600a

15/82/3

MO/AB/POE

JGENETRON 422D,
SCEON MO29

R-134a/R-125/R-600a

65.1/31.5/3.4

MO/AB/POE

R-134a/R-125/BUTANE/ISO-PENTANE

47/50/3

MO/AB/POE

HT'/MT/LT

FORANE 427A (FX100)

R-134a/R-125/R-32/R-143a

50/25/15/10

+EGALE
(-13%)

1 CHGT D'HUILE = POE

HT'/MT/LT

R-143a/R-125/R-290/R-600a

20/77.5/0.6/1.9

EGALE AU R-502
REMPLACE LE R-22EN LT

MO/AB/POE

++5-10%

MO/AB/POE

HT'/MT/LT

R-32/R-125/R-134a/n-butane/i-pentane

8.5/45/44.2/1.7/0.6

MO/AB/POE

HT'/MTILT

DURACOOL 22a

HYDROCARBURE

R-12=8500, R-22=1700, R-502=5260, R-404A=3260, R-507=3300,
R-410A=1730, R-134a=1300.

PREAPARER PAR : MARC GOSSELIN, ing.




LES REFRIGERANTS : B riaie
AUTRES REFRIGERANTS

R-717 : AMMONIAC

PERFORMANCE DE % + 15% vs REFRIGERANTS SYNTHETIQUES ;
INSTALLATION INDUSTRIELLE ;

COUT PEU ELEVE DU REFRIGERANT ;

EXIGENCES DU B52 PLUS SEVERES ;

LOI ET REGLEMENT SUR LES MECANICIENS MACHINES FIXES ;
SOUDEURS QUALIFIES HAUTE PRESSION ;

PAS D’IMPACT SUR L’ENVIRONNEMENT, GWP=0, ODP=0 ;
NORMES DE SANTE SECURITE ;

B2.

R-744 : CO>

S5 P @80’F =969 # (vs 152# R-717), P. @ -50’ F = 118% (vs 7.7#
R-717) ;
T’CRITIQUE = 87.7'F, PRESSION ELEVEE, SYSTEME COUTEUX ;

IQEAL POUR SYSTEME EN CASCADE AVEC UN AUTRE SYSTEME DE
REFRIGERATION POUR LE REJET DE CHALEUR ;

GWP = 1, ODP=0 ;
COUT PEU ELEVE DU REFRIGERANT ;
Al ;
LES HYDROCARBURES :R-744 :
= R-600, R-600A, R-170, R-290, etc.(Butane, isobutane, ethane;
propane, etc.
> UTILISATION LIMITEE PAR LE B52.

PREAPARER PAR : MARC GOSSELIN, ing.
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LES REFRIGERANTS ;

LES HYDROCARBURES EN REFRIGERATION DOMESTIQUE
EN AMERIQUE ?

GE Asks EPA for Approval

Isobutane Refrigerator for U.S.?

LOUISVILLE, Ky—Isobutane is widely
used in household refrigerators in BEurope
and parts of Asia. but not in the U.S. be-

as the insulation foam-blowing agent
to replace commonly used HFC foam-
blowing agents.

cause of perceived safety issues.
This could change in 2010.

GE says the environmental
benefits of the GE Monogram

GE has requested that the
U.S. Environmental Protec-
tion Agency (EPA) approve
isobutane for refrigerators. It
would be the first time in the
U.S. that a hydrocarbon has
been used as a substitute for
HCFC-based refrigerants, and

would be significant.

“The approval will pave the
way for the use of low-GWP
refrigeration technology in
the U.S. to help address global
warming challenges. A refrig-
erator with lower GWP emis-
sions will allow consumers to

the first time a refrigerator GE refrigerator. reduce their carbon footprint.”

using a hydrocarbon has been
built and sold in the U.S.

According to a GE press release, the
company hopes to introduce in early
2010 a new GE Monogram hydrocarbon
refrigerator. The Monogram will use
cyclopentane, another hydrocarbon,
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said Kevin Nolan, vice presi-
dent of technology for GE Appliances.
“Our goal is to deliver a new GE Mono-
gram refrigerator that will be ENERGY
STAR™ qualified, and that will conform
to GE and third-party safety standards for
the use of hydrocarbon refrigerants.”




COCA-COLA CHOISIT LES HYDROCARBURES ET LE CO2

Coke switching to greener machines

Atlanta Business Chronicle

The Coca-Cola Co. is going green with its coolers and vending machines.

The Atlanta-based beverage giant said Thursday all of its new vending machines and coolers will be ()
hydrofluorocarbon-free (HFC-free) by 2015. Coca-Cola uses two HFC-free solutions -- Hydrocarbon refrigeration is =
used in smaller refrigeration equipment and carbon dioxide is used in larger equipment.

The transition to HFC-free refrigeration will cut the equipment’s direct greenhouse gas emissions by 99 percent.
Coca-Cola and its bottling partners have some 10 million coolers and vending machines around the world and
cutting the use of HFCs in these machines will be like taking more than 11 million cars off the road for one vear, the
company said.

“Climate change is real and the time to act on solutions is now,” said Muhtar Kent, chairman and CEO of Coca-Cola. View Larger
“Greenpeace has played a critical role in raising our awareness about the need for natural refrigeration. Qur

announcement today demonstrates a commitment to use our influence in the marketplace to drive innovation and help shape a low-
carbon future.”

Atlanta-based Coca-Cola (NYSE: KO) said it has spent more than $50 million in research and development to advance the use of climate-
friendly cooling technologies. In 2010 alone, it and its bottling partners will buy at least 150,000 units of HFC-free equipment.

All contents of this site © American City Business Journals Inc. All rights reserved.
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Low-Temperature HFC DX Baseline Low-Temperature CO, Secondary Low-Temperature CO, DX Cascade
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Figure 3: Basic piping configuration of three low-temperature systems under analysis.
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Cascade System
(High Stage: R404A /
Low Stage: Subcritical CO,)

Condenser
R-404A
Compressors

Cond / Eva
? Subcritical CO,

. Compressors

-25°F Evap

» Installations In Europe
» Scroll
»> Recip
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Single Stage System
(Transcritical CO,)

Gas Cooler

11

B L
Transcritical CO,
Compressors

-25°F Evap

« Currently Being Researched

« Results Pending
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CANMET Energy Technology Centre (CETC) Weekly Report
WEEK ENDING MARCH 9, 2007

Rapport hebdomadaire du Centre de la technologie
de I'énergie de CANMET (CTEC)
SEMAINE SE TERMINANT LE 9 mars, 2007

CETC-VARENNES AND LOBLAW INC. SIGN AN AGREEMENT FOR THE
DEMONSTRATION OF CO; AS SECONDARY REFRIGERANT IN A
SUPERMARKET IN SCARBOROUGH

CETC-Varennes and Loblaw Inc. signed an agreement to demonstrate the benefits of
using CO. as secondary refrigerant in low temperature display cases in a new

supermarket in Scarborough (Ontario). This will be the first utilisation of CO; as
refrigerant in Canada, and represents a major breakthrough in refrigeration in Canada
The expected results are a 20% reduction of the building’s energy consumption, a 95%
reduction of synthetic refrigerant leaks and a 50% reduction of GHG emissions compared
to a conventional supermarket,

In this project, CETC-Varennes provides technical support and will perform the
monitoring and performance analysis of the new supermarket CETC-Varennes also
works with the Canadian Standards Association (CSA) to adapt the refrigeration codes
(CSA B51 and B52) and with the Technical Standards & Safety Authority of Ontario
(TSSA)Yor commercial refrigeration using CO».

This project, championed by CETC-Varennes, follows a successful R&D project
supported by PERD. This demonstration is financially supported by the TEAM program
and the Refrigeration Action Program for Buildings (RAPB), managed by CETC-
Varennes,

Opening of the new supermarket is planned for November 2007

Contact: Michel Poirier — Tel: 450-652-5521
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EN 2007 : UN « JOINT VENTURE »
ENTRE HONEYWELL ET DUPONT
AFIN DE DEVELOPPER UN
REFRIGERANT AVEC LOW GWP. EN
2011, EN EUROPE 1IL SERA
INTERDIT D'UTILISER R-134a DS
LA CLIMATISATION AUTOMOBILE
AV,EC UN CALENDRIER
D’ELIMINATIO,N ALLANT JUSQU’EN
2017, LE REFRIGERANT DEVRA
AVOIR UN GWP < 150 Kg CO
équ.

EN 2005, DEUX CHOIX : R-152a
OU CO,. AUJOURD’HUI LE HFO-
1234yf AVEC GWP=4 AYANT

+ LES MEMES PERFORMANCES
QUE LE R-134a.

17 MILLIONS DE VOITURES SONT
FABRIQUEES EN EUROPE PAR
ANNEE.

A LA FIN DE 2007 BMW,
DAIMLER ET VOLKSWAGEN
ONT CHOISI LE CO2
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Honeywell Refrigerants Europe

<< Bach
News Releases

DuPont, Honeywsil Announcs Refrigerants Global Jomt Developrnent Agresmeant

Low Gicbal Warming Refrigeranta for Autarmobidies Provide More Sustainable Salutions for Alr Conditioning

“* Download PDF

WILMINGTON, Dol , and MORRIS TOWNSHIP, N J, March 29, 2007 « DuFont and Honeywell (NYSE HON)

today announced a global joint developrment agreemeont 10 accelorate the development and commaercialzation of

Nnaxt generation, low giobal warming reivigeranis for the aviomolive alf candilicning induslry

The new rafngerants would enable sutomahkers to meel naw reguiations in Europe that requirs the use of low

glotzal warming potentisl (GYWP) refrigecanis in mobike air condiboning (AC) applications Today's automotive sir

conditionern use hydrofivorocarbon (HFC)134a. The new reguiaton s scheduled to take effect in 2011 for now
by 2017

Under the sgreamant. Dufont and Hooeywall will jointly identily, develop, est and qualily new low Gwi
refrigerants thal are Cost-effacive altematives 10 othas Ischnologiss being considensd by ihe aulo industry
Automakers are currently evaluating mobike AC sysiems thal use such lechnologies ideally. automaksrs are
seeking » commearcially viabis Nuonnated ges salution that is compatible with conventional HFC.134a motale air
condiioning system schnology and cffers & more costeffective industry tranaion versus CO2 echnology.

‘Honeywefl has & proven rack record of developng refrigerant 1I0Chnooges 10 Mest Industry and Susiomes
mgqursments © said Terrence Hehn, vice prescdent and genaral manages for Honeywsil's Fluonne Products
busingss. “Wea lpok forward 10 praviding & near drop-in replacement INat recucas e need 1or costly sysiam
redesign for Me automotive Industry. For the consumear, we will provide an environmenially frendlier. low-GWP
solubon without aascrificing comfort or reliab ity *

"‘DuPom scence and innovaton heliped sase he transition from chiorofiuorocarbons 1o allsmatve producta for
bath industry and sociaty Now we are guickly responding 1o the global avtomotive indusirny's request for now
refngarants with lowsr giobal warming potential that offer a strong balance of benaefas for safety. performance
and cost-eflectivonass,” sasxd Cynthia € Green, vice president and genaral manager — DuPont Fluoroproducts
“Ay wveraging Dufant and Honayweall raeources, we can oxpaedita product qualification and commercallzation to
provide a naw global industry aciution in time 1o meet regulations and effect an accelersted reduction in
greanhouss gas enussions around the wordd *

DuPont and Honeywell plan to share resowces, nvesiment and locruwoio?y as part of the agrmement. Tha
companms wil work closoly with the automotive industry 1o guahfy a low GWP altemativa by msd. 2007
Actording 1o industry sshmatas, thare are more than 400 milkon cars with air condibonmg systems globafly, with
wach systam using between one to two pounda of refrigerant. Air conddiomng systems utiksing fluonne-based
refrigerants, such as those Honeywell and Dufont are seeking 10 develop, amne more energy sficant than CO2-
Dasad alr condiBboning systems, panioulany St high amblent ESmperate conditions

Basad on 8 188l conouctad by Dufont companng mobile AT systems utilizing Dufont's low GWI* reptacament
refrigerant and COZ2, widespraad utilization of & fluonne-based relngermnt couk! inad 10 workiwide emmaions
reduchon aquivalent 1o 230 million galtons of fuel par year by 2017

Hooeywell international s a 531 bélan diversilied technalogy and manufectiring leader, serving customerns
WOrlgwige with SerosSpacs Proaucts and sarvices, contrel iachnologees for buldings. homaes and Industry
Sutomotiva products: tTuochargars. and spacialty matenals Based in Morms Township, N.J . Honaywsll's sharas
Pre wadad on the Naw York, Longon and CThicago Stock Exchanges. It ia ona of the 30 stocks that make up the
Dow Jonas Industrial Average and m also a componant of the Standand & Poor's 500 Index. For additional
information, plesas viall www honaywsil com

Honeywell Specialty Matenzls basead In Momstown, NLJ,, s a §24 .6 billion, global lsader in providing customsrs
with high-parformance spaciaity matenals. including fluonne products; specialty films and additrves, advanced
fibors and composites. iIntermediates: specialty chamicals; eecironic matenals and chemicals: and technologes
and materials for petroleum refining

DufPant is & leading suppler of refrigerants, using sclence and tschnology, market knowiledge and global reach to
provide sustainstis matenals and sokitions 10 enhancs personsl comfort, enabie food presarvation Imgrove
maustrial processing and reduce snvironmental footprints. DuPort — one of the first companies to publicly
establish environmantal goals 16 years ago ~ has broadened s sustamabiiity commamaents beyond internal
footprint reduction 10 include markat.drven targets for both reverwe and research and developmant investment
The goals ara ted directly 1o business growth, apecifically fo the development of safer and anvronmaentally
Improved new products for key globel markets. Dufant is & science-based products and BOrVICes CoOmpany
Founded i 1802 DuPFont puls ScEnce 10 work by craaling sustamnable solulions essantal to & Datter, saber
healtver Nl for people svarywhere Opersting in more than 70 counines, Dufont offers a wide range of
Innovative products and services for markets ncloding sgrculiue snd food: buikding and construction
communications, and Yensporaton




LES REFRIGERANTS : G Fixair

FLUIDES SECONDAIRES

> PROPYLENE GLYCOL ;
> ETHYLENE GLYCOL ;
> SAUMURE ;

> METHANOL ;

5 CO,

> ETC...
> SYSTEME SOUVENT PLUS COUTEUX ;
> COMPLEXITE DES DEGIVRAGES ;
> ECHANGEUR DE CHALEUR SOUVENT PLUS GROS ;

5 EFFICACITE DES COMPRESSEURS DIMINUEE P/R A L’AJOUT
D’ECHANGEURS INTERMEDIAIRES ;

> REDUCTION DES CHARGES DE REFRIGERANT ;
> FACILITE AU NIVEAU DE LA RECUPERATION DE CHALEUR ;
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EN CONCLUSION

L’INDUSTRIE DU TRAITEMENT D’AIR ET DU FROID A EU UNE
ATTITUDE RESPONSABLE FACE AUX CHANGEMENTS AUXQUELS
ELLE A ETE CONFRONTEE. ELLE DEVRA AVOIR CETTE MEME
ATTITUDE VIS-A-VIS D’AUTRES CHANGEMENTS ET NOTAMMENT

CEUX QUI CONCERNENT LE CLIMAT. LA CAPACITE )
D’INNOVATION TECHNOLOGIQUE DOIT ENCORE ETRE UTILISEE
PLETINEMENT ET J’ENCOURAGE L’ INDUSTRIE A SE MOBILISER

POUR FAIRE FACE A CE DEFI !

FAISONS LE POUR NOS ENFANTS REF. SYLVIE LEMMET - RPF 958
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