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FLUIDOS REFRIGERANTES
ALTERNATIVOS PARA CHILLERS
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Transicao para a nova geragao | =\
de Refrigerantes o L

, Heating
Trane declarou a 25 anos atras: Pipin
Deplecéo da Camada de Ozobnio, AifConditioning
aquecimento global e eficiéncia
energética sdo igualmente
importantes.
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The FPuture In The Balance

REFRIGERANTS:




Transigcao para a nova geragao  [= \fi®
de Refrigerantes e

Abordagem equilibrada minimiza o impacto
ambiental global:

» Eficiéncia Energética

» Emissdes de Refrigerante
* Aquecimento Global

* Deplecdo camada Oz6nio
* Vida na Atmosfera




Grande Pressao Mundial sobre
0s HFCs
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 R-134a banido no uso em carros novos em 2013 na Europa;

 R-134a “incentivado a uso de refrigerante alternativo” para uso em
novos carros nos Estados Unidos em 2016 e banido 2021;

« EU aprovou lei para “Phase Down” / “Phase Out” dos HFCs, com
reducdo de HFCs em 79% ate 2030;

« Alguns paises Europeus como Dinamarca, Austria e suica ja
baniram o uso de HFCs;

e Fabricantes trabalhando de forma muito agressiva em produtos
para a nova geracao de refrigerantes com baixo GWP
USA/ México /Canada estdo propondo uma “phase down HFC’s”
(70% de reducao até 2029).

 E muitas outras acdes em andamento!




India concorda com “Phase
Down” dos HFCs

“Phase Down” de refrigerantes HFCs altamente prejudiciais ao clima.

THE TIMES OF INDIA

Vishwa Mohan,TNN | Apr 17, 2015,

NEW DELHI: Reversing its several years of opposition, India has, in a
major decision relating to aglobal treaty, made aformal proposal to
amend the Montreal Protocol to phase down the climate-damaging
refrigerant HFCs which are used in air-conditioners, refrigerators and
insulating foams.

...The country’'s amendment proposal is in tune with what the Prime Minister
Narendra Modi had promised to the American president Barack Obama during
hisvisit to the US in September last year.

Under the UPA rule, India had been the most vocal opponent to phasing down HFCs under the Montreal Protocol, a strategy
first proposed in 2009 by the Federated States of Micronesia, and quickly followed by a proposal by the US, Mexico, and
Canada.

"With India emerging as the leader of the HFC phase down, we are moving into position to finish the amendment at the
November Meeting of the Parties, and provide a boost to the UN climate negotiations in Paris the following month”, said
Zaelke. The Africa group of 54 countries had endorsed the HFC amendment last month, and Senegal has requested on their
behalf that formal negotiations start on the amendments.

India se convenceu sobre o “Phase Down” dos refrigerantes

HFCs...




500.000 carros Alemaes utilizam =%
R1234yf

Postado por Cooling Post- 20 de Agosto de 2015

GERMANY: Despite strong German opposition to the
new car air conditioning refrigerant R1234yf, around
500,000 cars have already been registered in the
country with the new gas.

Figures showing that 458,532 new vehicleswere
registered and using the new refrigerant between
January 2013 and June 2015




Novos Esforcos para o “Phase = \e
Down” do HFC nos EUA

the WHITE HOUSE rrESIDENT BARACK OBAM A Get Email Updates Contact Us
THE WHITE HOUSE

== BLOG PHOTOS & VIDEO BRIEFING ROOM ISSUES - the ADMINISTRATION the WHITE HOUSE owr GOVERNMENT

On September 16, 2014, the Obama Administration announced new efforts to phase down HFC
use.

« 22 companies have committed to cutting HFC emissions by 2020 by pledging:

» Industry groups pledge to
increase R&D.

» Chemical companies pledge i e
slide 2
1 phase dawn the EXECUTIVE OFFICE OF THE PRESIDENT
manufacture of HFCs & to COUNCIL ON ENVIRONMENTAL QUALITY
accelerate the production of WASHINGTON, D.C. 20503
HFC-alternatives.

» Beverage companies and FOR IMMEDIATE RELEASE: press@ceq.eop.gov
retailers pledge to buy HFC- SRR e
free equipment.

FACT SHEET: Obama Administration Partners with Private
Sector on New Commitments to Slash Emissions of Potent
According to the administration, the steps Greenhouse Gases and Catalyze Global HFC Phase Down

announced on Tuesday are designed to
reduce HFCs, especially R-134a, causing a drop in greenhouse gases by 1.5% from 2010
levels. That is the equivalent of removing about 15 million vehicles from U.S. highways.

Los Angeles Times, http://www.latimes.com/nati on/nati onnow/la-na-nn-obama-gl obal -warming-cool ants-20140916-story.html




Parceria entre o Governo

Americano e a Industria

Acao executiva para reduzir as emissodes de gases do efeito estufa e estimular o
“Phase Out” global do HFC.

White House statement: “These industry associations and companies are making significant commitments
to phase out or phase down their use of HFCs and transition to climate-friendly alternatives, good for the
environment and good for business,”

“Presidente e CEO AHRI Stephen Yurek declarou: "Perto de US $ 2 bilhdes foram gastos pela indUstria desde
2009 pesquisando equipamentos energeticamente eficientes e a utilizacdo de fluidos refrigerantes de baixo
GWP ", Yurek afirmou, " e ao longo dos préximos 10 anos , a indUstria de HVACR vai investir um adicional de
US $ 5 bilhdes para P & D e despesas de capital para desenvolver e comercializar tecnologias de baixo GWP" .

Em 2014 22 empresas se comprometeram a reduzir emissdes de HFC ate 2020!

C Carrier )

Carrier, announced that its commitment to pursue the commercialization of HFC-free refrigerants in road
transportation refrigeration by 2020.

Danfoss, announced that it's championing a stakeholder task force to accelerate adoption of standards and building
codes for next generation, low-GWP refrigerants.

Johnson V))I( '

Controls

Johnson Controls, announced that it commits to using the lowest GWP option for each application that best fits the
needs of its customers. It also committed to spend an additional $50 million over the next three years to develop new
products and improve and expand its existing portfolio.

W DAIKIN

Goodman Manufacturing Company, commitment to help slash greenhouse gas emissions by developing low-global
warming potential (GWP) air conditioners and/or heat pumps. Daikin aims to reduce its greenhouse gas emissions in
2020 to one-quarter of its 2005 emissions.

QB) Ingersoll Rand

Ingersoll Rand, commitment to slashing greenhouse gas emissions at their operations by 35%, reduce GHG
associated with our products by 50% (increased unit efficiency and the transition to lower GWP refrigerants) and will
invest $500M in research and development... all by 2020

Apoio de toda a industria de HVAC
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Compromisso da Ingersoll Rand

Reducéo das emissdes de Gases de Efeito Estufa.

“Nossa empresa esta a ajudando a resolver alguns dos desafios mais urgentes do mundo - incluindo a
demanda insustentavel para os recursos energéticos e impacto sobre as emissfes de gases de efeito
estufa”.

7

Lideranca no Mercado

Nossos Produtos Nossa operacoes Vamos investir $500M em pesquisa
Reducao de 50% dos GHG através: Reducao de 35% dos GHG em e desenvolvimento para promover
1) Aumento da eficiéncia energética de Nossos escritorios, fabricas e frota a eficiéncia energética e resolver as
nossos produtos; de carros até 2020 lacunas de refrigerante atraves da
2) Uso da nova geracao de refrigerantes inovagao , investigagao, ensaio ,
com baixo GWP em nossa linha de politica ao longo dos proximos
produtos até 2020 cinco ano

Ingersoll Rand e Trane Comprometidas & Focadas em todos os aspectos do
negocio



EPA esta analisando o A i
banimento futuro dos HFCs '

Novo rodada de anuncios sobre HFCs
September 23, 2015

"... EPA anunciou que esta considerando listar
varios refrigerantes em varias utilizacbes finais
no futuro como inaceitavels. Isto inclui R134a,
R407C e R410A emchillers;

R134a, RA04A e R507A no processamento de
alimentosrefrigerados e distribuicéo ; e R134a,
R407C , R4A04A e R507A em camara friae
armazens.

Ele também esta considerando a eliminacdo do
R134a no uso emrefrigeradores domesticos " .

Itis alsg eo 29 df
>0 Considerin, d R1345

Fonte: http://www.coolingpost.com/world-news/us-epa-considers-
future-ban-on-r134a-chillers/
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EPA esta considerando listar R-134a, R-407C & R-410A como “inaceitaveis”



Industria aceita a diregao de A i
“Phase-Down” dos HFCs s

FROSAAMA

AHRI apoia alteracao no Protocolo de Montreal

November 9, 2015

" AHRI elogiou a decisao das Partes do Protocolo de
Montreal para trabalhar em direcdo a uma emenda em
2016 paraincluir HFCs da competéncia do tratado, com
0 objetivo de trabalhar em diregdo a um cronograma para
reducao gradual na sua utilizagdo em todo 0 mundo .

AHRI Presidente e CEO , Stephen Yurek , disse: "Assim
como outros signatarios PM tém debatido a proposta
norte-americana original paraincluir HFCs, as empresas
associadas da AHRI - incluindo produtores de
refrigerantes e fabricantes de equi pamentos estao
proativamente pesquisando potenciais alternativas ao

HFC.."

Fonte: http://www.racplus.com/newsl etter/news/usa-focus/ahri -
appl auds-hf c-phase-down-
decision/8691735.articleWT.tsrc=email & WT.mc id=Newsl etter
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consenso e concordancia da
Industria com NRDC

A
AHRI suporta o “Phase-out” dos HFCs "'."ﬂ’ —
&

Ciady Nwt.,‘

AHRI and NRDC have engaged 1n discussions on the importance of responsibly moving beyond high-
GWP refrigerants used in chullers. Considerations have included the safety of alternatives, the continued
improvement of system energy efficiency, reasonable product development timelines, and the avoidance
of market migration. With these factors in nund, AHRI and NRDC support EPA finalizing the following

changes of status:

e Remove R-134a, R-410A, and R-407C from the list of acceptable substitutes in all new air-cooled
and water-cooled chillers using centrifugal, screw, scroll, and all other compressor types effective ocaag

January 1, 2025

* . : H long proces,
NRDC: National Resources Defense Council 27 Pt et 1 ek g S0P
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IndUstria suporta o a eliminacdo do HFC para Janeiro de 2025




Porque a preocupacdo comos =1
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" Se nao for controlada até 2050 , as emissOes anuais de HFC poderia ser

equivalente a 20% das emissoes anuais de CO, em um cenario de negocios
atual "




Novas Tecnologias e Novos
Refrigerantes
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AHRI Low-GWP
AREP Conference

JANUARY 2], 2016 - ORLANDO FLORIDA

ROSEN CENTRE HOTEL
US Participants performing tesis:
* Carrier Corporation ..
ol : E::::;:;Ngﬁ::;te Technologies * I ni Clad O em 2011
s D « Fase | Finalizada em Dez 2013
e Con R o i Sompnion (cobulig e i S — Foram Testados mais de

Johnson Controls, Inc. 30 Refrigerantes

Lennox Industries Inc

Manitowoc Iee, Inc. . Fase Il Comecou em Jan 2014

MecQuay International

e — Estéo sendo Testados cerca de
/ e oy 20 Novos Refrigerantes

SR LA  Prévia dos Resultados em Jan 2015
e« 2016 continuarad com a evolucéo...

International Participants performing tests:

ARMINES-MINES ParisTech (France)

Daikin Industries Lid (Japan)

Embraco Brazil (Brazil)

Embraco Slovakia Sro (Slovakia)

G Midea Air-conditioning Equipment Co. Lid (China)
Shanghai Hitachi Electrical Appliances CO. LTD (China)

Grande oportunidade para os fabricantes liderarem esse processo
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Refrigerantes

Toxicity Flammability
Acute

Toxicity

Chronic

Operating
Pressure

Chemical

Compressor
Stability

and Cycle
Design
Emissions
(leaks)
Materials ) n Refrigerant
Compatibility y 4 Cost
Minimal
Environmental
Impacts

Indirect GWP
(efficiency)

Capacity . 3 De Minimis (TFA,
/ \ Direct GWP WE— Selection

Lubricant

Thermo-
Physical
Properties

Compressor
Discharge

Temperature /
A
Heat
Transfer




Mudanca na Classificacao de
Seguranca de Refrigerantes

refrigerant safety
groups

Class 2L
Difficult to
Ignite & Sustain

Class 1
No Flame
Propagation
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Candidatos Potenciais: GWP

A
R-123 (B1) R-134a (A1) R-404A (A1) R-410A (A1) R-22 (A1)
(GWP=77) (6GWP=1430) (GWP=3900) (GWP=2100) (GWP=1810)
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Chillers Refrigeration Unitary



Candidatos Potenciais: COP
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R-404A (A1) ) RS (AL
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Chillers Refrigeration Unitary



Candidatos Potenciais: Baixa A i
Pressao e Ao

R-123 R-1233zd(E) R-245fa
Flammability Non (1) Non (1) Non (1)
Toxicity Higher (B) Lower (A) Higher (B)
Fluid Efficiency 8.95 COP 8.85 COP 8.78 COP
GWP 76 <1 1030
OoDP 0.012 ~0 0
Atmospheric Life 475 days 26 days 2,628 days

Ja existem produtos no mercado com esses candidatos



TRANE: 1° Chiller Centrifugo (s
utilizando R1233zd s
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Primeiro Chiller Centrifugo utilizando R1233zd da TRANE - Julho 2014

Trane First with 1233zd Centrifugal Chiller

Air conditioner manufacturers are
working to quickly meset the revised
EU F-gas Regulation. At the end of
Jume, long-time centrifugal chiller
mamifacturer Trane {Ingersoll Fand)
announced in France the launch of
the Series E CenTraVac centrifugal
chiller, which adopts next-generation
refrigerant HFO-1233zd(E).
This is the first commercialized
chiller in the world to adopt the
new refrigerant. According to
Trane, the Series E CenTraVac
water-cooled centrifugal chiller
will be available in Europe
with capacities from 2 600 EW
to 14,000 KW for applications
such as comfort cooling of large
commercial buildings including
district cooling. It is up to 10%
more energy efficient than the
next-best chiller available in this
tonnage, delivering industry-
leading efficiencies at both part-
load and full-load capacity.

The Trane Series E uses an ulira-
low global warming potential (GWF)
Irpdrofluoroolefin (HFO) refrigerant
and builds upon direct-drive, nlti-
stage, semi-hermetic, low-pressure
design technology. It recently re-
ceived Air-Conditioning, Heating

and Refrigeration Institute (AHRI)
certification. The Series E CenTraVac
allows for heat pump, heat recovery,
and free-cooling applications to offer
increased sustainability. Additionally,
the unit offers an ice-making feature
for ice-enhanced cooling during peak

Trane Senas E CanlraVac centrifugal chiller with
HF0-1233zd{E} anly for the European markat

The Series E centrifugal chiller
offers many different motor control
offerings, including Trane's industry
leading Adaptive Frequency Drive
technology (variable speed). It does
not use oil-free technology at this
stage, but does employ Trane's lat-
est proven oil-lubricated compressor

bearings. The Series E uses hvdro-
dynamic or sleeve bearings, a proven
bearing design leveraged around the
world leading to increased reliability.
A single component refriger-
ant 1233zd(E) is described as non-
flammable and having low toxicity. It
was originally developed for use as a
blowing agent but has also been
found to be a high-efficiency
alternative to E123. It has been
submitted for American Society
of Heating, Refrigerating and
Ajr-Conditioning Engineers
(ASHRAE) designation and
classification and is expected to
be classified as Al Its GWP is
low, listed under the F-gas Res-
ulatiom as 4.3 but variously de-
scribed as 6 by the United Na-
tions Environment Programme
(UNEP) and 1 by Honeywell.
Trane’s strategy is to ennploy
the right refrigerant, for the right
application, at the right time. Trane
has a wealth of technologies related to
low-pressure centrifupal chillers, an
area where it has particular expertise.
Low-pressure chillers offer excep-
tional performance in high capacity

[Confinued on page 6]



Candidatos Potenciais: Média ™ i
Presséao N2 HCFCS

Ofertas TRANE

Medium Pressure

R-134a R-513A R-1234yf R-1234ze
Flammability Non (1) Non (1) Slight Slight
Toxicity Lower (A) Lower (A) Lower (A) Lower (A)
Fluid Efficiency 8.5 COP 8.3 COP 8.2 COP 8.5 COP A ",-‘_-: -;: i. !!i
Capacity Change il Same 5% Loss 25% lLoss N el B2 EE
GWP 1300 573 1 PR el RTAF
In Current Trane Product Offering Under Evaluation for Trane Products S i n te S i S ™

- EcoWise.

Portfélio de Chiller com compressor parafuso com a nova geracao de
refrigerantes ate 2020
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Sintesis™ Air-Cooled Chiller

Ingersoll-Rand EcoWise™ portfolio of products

Designed to lower environmental impact with next-
generation, low global warming potential (GWP)

e
ECOW|se(Cv refrigerants and high efficiency operation

_ Sintesis air-cooled chiller
h ¥ i « Up to 25% better part load efficiency than ASHRAE
S ' 90.1-2013 requirements
» Operates with either R-134a or DuPont Opteon®
XP10 (R-513A), a next-generation, low-GWP
refrigerant

Projetado para hoje e para o futuro




Candidatos Potenciais: Alta
Pressao

c R32 A
« R 290 - Propano
e DR 55

Ja existem produtos no mercado com esses candidatos




DR 55: Opgao para substituiro =2
R410A N~

e Ternary blend of R32 (67%), R1234yf (26%), and R125 (7%) ; class A2L
« GWP =675 (equal to R32)

» Lowest flammability possible

« Significantly lower than other option
* Burning Velocity <4 cm/sec
« Will be A2L

 Equals R410A capacity and pressure
* No redesign
» Better efficiency than R410A

« Equal to Slightly better than other options
* High ambient performance 5-7% better than R410A

 Low compressor discharge temps
* No redesign for compressor cooling like other alternatives
« Sustainable

» Able to recycle R410A and repurpose to DR55
* Blend of R32, R125 and R1234yf
* Preserves investments in R410A technology



Primeiro Chiller com
Condensacao a ar com DR 55
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TRANE exibe o primeiro Chiller com condensacao a ar com o refrigerante
DR 55 — menos ofensivo ao meio ambiente

. This demonstration chiller is a Trane AquaTrine™ using DR-55, which is
designed for top-grade apartments, luxury villas, office buildings, small
restaurants, retail stores and hotels. It uses a high-efficiency hermetic
scroll compressor and evaporator technology to provide a stable, reliable
and highly efficient operation.

. DR-55, marketed by The Chemours Company as Opteon™ XL55, is a next
generation low-GWP refrigerant with strong safety, design and
sustainability performance compared to other refrigerant choices. An
olefin-based blend, DR-55 is currently being evaluated by the HVAC
industry for use in unitary and residential equipment.

. “We expect high performance HVAC systems to be available with next
generation refrigerants like DR-55 within the next 12-18 months pending
regulatory approval,” said Randal Newton, vice president of enterprise
engineering for Ingersoll Rand. “This demonstration project is one way
that Ingersoll Rand is delivering on our environmental commitment to
identify, test and introduce technologies that are safe, increase efficiency
and reduce climate impact.”




Absorcao de Simples Efeito com
Agua Quente

e Fonte de Calor:
« Agua Quente a baixa temperatura (85 — 121°C)

» Faixa de Capacidade: 100 - 210 TR

« COP: 0,72-0,74




Absorcao de Duplo Efeito com
Vapor ou Agua Quente

e Fonte de Calor:
* Vapor Saturado (43 — 145 psiQ)
« Agua Quente a alta temperatura (150— 180°C)
» Faixa de Capacidade: 50 — 3500 TR
« COP: 1,38 -1,43




Absorcao de Duplo Efeito com
Queima Direta

e Fonte de Calor:

 Gas Natural ou Oleo
» Faixa de Capacidade: 50 — 1350 TR
+ COP: 1,39 — 1,45 -




Absorcao de Duplo Efeito com
Gases de Exaustao

e Fonte de Calor:
» Gases de Exaustao (275 — 600°C)

» Faixa de Capacidade: 50 — 3500 TR

« COP: 1,38 -1,43 |




Absorcao de Triplo Efeito a
Vapor

e Fonte de Calor:
« Vapor Saturado (215 — 360 psiQ)
« Consumo de Vapor: 6,2-6,4lbs/hr/ TR
» Faixa de Capacidade: 50 — 1000 TR
«eCOP:1,7-1,8

e 25-30% mais Eficiente




Absorcao de Triplo Efeito com
Gases de Exaustao

e Fonte de Calor:
» Gases de Exaustao (299 — 593°C)

» Faixa de Capacidade: 50 — 500 TR

«eCOP:1,7-1,8

e 25-30% mais Eficiente
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* NAO existe um refrigerante perfeito;

Adote uma abordagem equilibrada:
Seguranca, impacto ao meio ambiente e eficiéncia;
R-123, R134a, R410A, R407C sao escolhas adequadas

e responsaveis nos dias de hoje;

Evitar / Eliminar vazamentos é muito importante:
Significa menos emissdes, maior eficiéncia e baixo

custo de operacéo.

Se manter informado é critico



Perguntas?
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As AcoOes da Ingersoll Rand

FROSAAMA
ERASILEIRO DE
ELIMIAACAD DOS

Ingersoll—Rand announces plan to
convert to HFO refrigerants

o7 September 2014 | By Andrew Gaved

Owner of Trane and Thermo King believes strategy of
exiting HFCs by 2030 and halving CO; emissions by 2020 is
more far-reaching than competitors

[ o] wiwest
(=l + =]
1ngersn1l-Rand. owner of the Trane chiller and Thermo King

transport refrigeration brands, has announced its intention to
phase in HFCs from its product line by 2030 and replace them
with HFOs. US industry announces
5 billion refrigerant
research plan

Chief executive Mike Lamach said that the manufacturer is aiming
16 September 2014

to cut the COz emissions of its products by 50 per cent by

2020 At the same time it has announced it will cut the emissions
footprint of its own offices, factories and transport fleet by 35 per
cent in the same period and committed $500 million to product-
related R&D over the next five years in 3 bid to reduce greenhouse

USindustry announces
g5 billion refrigerant
research plan

17 September 2014

gas emissions. Chinareveals energy
plan lashing HFC use

He said in so doing, the company is going further than its 6 June 2014

competitors and is b|dd_mg to win more work with the Trane launches

refrigerant changes ‘Europeamfocused'

= chiller range, including
ires action now and can 2 centrifugal version
eenhouse gas emissions using HFO refrigerant
ore sustainable world and 27 June 2014

ees and shareholders that

y of efficient, reliable and

REFRIGERATION AND AlR CONDITIONING MAGAZINE

Danfoss Discusses CO2
Refrigeration Benefits at
ATMOsphere America

sustainable solutions
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New York
23 September 2014
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CATALYZING ACTION

“... fazer o Ph
ase Out dos HFCs de sua linha de produtos até 2030...”

FINANCIAL TIMES

Ingefébﬂ;ﬁand to
; phase out i
linked to climate change chemicals

By Ed Crooks in New York

Ingersoll- Rand, the Dublin-based
s
po warming effect
Neh: Yorkl—l'b'ted Ingersol}—Rm, w ::::::::SMP s
:?f:&m:ﬁnr:q Zinfe Trane air conditioners, say?r‘:] :ﬁm
¥ ments or pledges made by competitors. =

Tt plans to cut the )
greenhouse .
cent by 2020. gas impact of the refrigerants in its products by 50 per




Candidatos Potenciais: Média A i
Pressao

Medium Pressure
R-134a R-313A R-1234yf R-1234ze(E)

Flammability Non (1) Non (1) Slight (2L) slight (2L)
Toxicity Lower [A) Lower [A) Lower (A) Lower [A)
Fluid Efficiency 8.5COP 8.2 COP 8.2 COP 8.5 Cop
Capacity Change 1 Same 5% Loss 25% Loss
GWP 1300 572 <1 <1

In Current Trane Product Offering Under Evaluation for Trane Products

Ja existem produtos no mercado com esses candidatos
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Mundo Concorda: “Phase Down” ==
dos HFCs comeca em 2016 -2 HLELS

Ultimas novidades das reunides sobre o Protocolo de Montreal

World could agree HFC Phase-down in 2016

“Pleased with the progress made, Stephen Yurek, Leave a Commens
president and CEO of the USAir Conditioning,

Heating, and Refrigeration Institute (AHRI), said Duna:
. . . . u withi e )
“AHRI’s member companies — including refrigerant il ] :Eee.i'; i
. . . 1th re, ' s
producers and original equipment manufacturers— e
have proactively been researching potential In he face of four amenmenys
. . , e table from the (gian ments on
alternative refrigerants to ensure that the world’s I, e EU'ang oy cor®
. ... . . . . ECUONS to forming  ay  1e
air conditioning and refrigeration equipment et group 1 begi negotatig i
. . R endment wer, inaiy 9
manufacturerswill have access to appropriate e v .
. - I;"S Secretary of stay, n Kerry
refrigerants. 2l ‘E?;;e;?fr" 5;1 o
accomplishmen ts (\-n gency administratoy ina
change. 1ent that shows “that the worlg 15 reaﬂG_v 1’0: T; ii:mc h';;‘::f r_?r?erhf;e]g;lg::‘ar:;ns as a major
' against climate

Fonte: http://www.coolingpost.com/world-news/world-coul d-agree- :
hfc-phase-down-in-2016/ omcers and orginal equipmer, - -
€ anufacturers _ h

Global agreement to include HFCs in Montreal Protocol




“Phase Down” Global dos HFCs: =2
Protocolo de Montreal

Novo capitulo na luta contra as mudancas climaticas N g
November 23, 2015 MOH B the EW§
“The end is near for hydrofluorocarbons (HFCs). _ ’ Ogg; e,.a,’ ’érot OCO' set .
I:;.m‘;lcn
The 197 Partiesto the Montreal Protocol o Ph asedows
agreed to begin work on an amendment that e, oo, R . n

o
A
%

o

will reduce the global production and consumption
of HFCs at the 27th Meeting

of the Parties (MOP)... The amendment, deemed
the “Dubai Pathway,” is expected

to be completed in 2016 and puts to rest

an ongoing discussion regarding HFC e
usage that’s persisted among Montreall b
Protocol members for more than five
years.”

nnnnnn
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Montreal Protocol targets HFC phasedown amendment completion in 2016
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A Transicdo do Refrigerante

Um pouco sobre “O Que”, “Porque” e “Quando”

Developed Countries

Montreal

Protocol
Production of most CFC
equipment & refrigerant
ends
] 2]
R-12 CFC S % Production of R-22
R-11 B equipment ends
Py R-134a =
608 R-245fa £
— R-410A 5 CFC production ends (R-
2 H F . 2'2812 5 Protocol 11, R-12)
E C’s &
o S T New R-22 for service
© o3 ends
O TODAY Production R-123
6 equipment ends
R-22 5
R-123 ’ S
H C F C S L>J\ No new R-123 for
8 c service
= s
"'6 [® =}
7 F R-1234yf T o
Q L o
Cl | - ODP , R-1234ze 9 9 9 Production of R-123
Chigrine ... many Rt < equipment ends
© =
g e more [} Qo
F - GWP g O 5 No new R-123 for
% = LL service
ol c I
[e]
@)
“If left unchecked, by 2050, annual HFC
emissions could be equivalent to 20% of
annual CO2 emissions under a

business-as-usual (BAU) scenario”

Refrigerant Transition Begins NOW...To the Next Gen Olefinated Refrigerant




