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Low-Carbon Strategy Drives the Green Development of Refrigeration and Air-
Conditioning Industry

T EFA TR LB
KA JEFRFEHAPK
China Refrigeration and Air-conditioning Industry Association (CRAA)
Mr. Zhang Zhaohui, Vice Chairman and Secretary-General
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TV A Z I BN ETH 55— Chinais the world's largest

manufacturer and consumer for refrigeration and air-conditioning equipment, and the
output of many products in the industry ranks first in the world.

FECRAAG T, 20238474 = B{E 883001278, #8:2022
ERKHET8%, HORXBRIEIEL600/2TT, 8202241 K

ﬁﬂi‘iiO% o According to CRAA statistics, the gross domestic product of the
Industry in 2023 has exceeded 830 billion yuan, an increase of more than 8% over 2022.
The export delivery value has reached 160 billion yuan, an increase of more than 10%

_over 2022,
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Refrigerant consumption in China —
< HCFCs: +»» HFCs: o %%I)ﬁ:
v HCFC-22: < 100,000 M Natural
v HCFC-123: A f&k:asmall ¥ HFC-134a: >50000Mtons = co .
amount v HFC-32: > 100,000 Mfitons HC290.
v HCFC-142b:/>&: a small v RS07A. RAO7C. RAOAA HC600aF &t
amount R245fa%:  >30,000 Mitons > 10,000 Fitons

B A & R I A TR TEH R (FHCFCs. HFCs. RRLA
F) Hd3s M, 4 EERERE—F.

The annual consumption of refrigerants (including HCFCs, HFCs, natural refrigerants, etc.) in various
refrigeration and air-conditioning equipment produced in China exceeds 350,000 tons, accounting for

about 50% of global consumption.
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Neutrality Strategies and Industry Compliance Progress —

2.1 Xk Ak B AT ML B A5

Carbon emission peaking and carbon neutrality strategies and industry goals

< 20154, JIEPEFEERSERSHRE
A EFER, PEKE2030FEELE S LB
HEBUA 2|8, FHEBURBSEEL. 202049
HAIEFEEELTHEERSEE KRS i
— PR EER S B 20604F 5 LIk

':F'ﬂl o In 2015, President Xi Jinping stated at the opening
ceremony of the Paris Climate Conference that China will
reach its peak carbon dioxide emissions around 2030 and
strive to achieve_it as soon as possible. In September_2020,
P President Xi Jinping further proposed at the 75th Session of

~the United Nations General Assembly that China will strive
\,ﬁehleve carbon neutrality by 2060.
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Analysis of the ""carbon emission peaking and carbon neutrality' goals of the refrigeration
and air-conditioning industry
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%+ 2030:
v SEDLBTAEF i P HCFCSTH B K S £ H#IK, RGWPETRIW FIIRB T 2 MAMAE
V15 AT MLk IR FRAIARAE . RVERINIER R, 357 b BB BRIt

Complete eliminate HCFCs consumption in new products, and promote the intensive application of
low-GWP refrigerants. Initially establish the standards, specifications and certification system on the
carbon emission peaking and carbon neutrality for the industry, and effectively improve the energy

efficiency of various products.
«» 2060:
v B ReHKFARREARTTRMERER, HATHEOMKREAKFEEE

RSEAKF; B R BRI A RERIRAR B B E PR 5B K T, AT ML 4T SE Ak
F B, NEKERRIERAIEH L TTER. Establish an R&D and management system

for advanced green and low-carbon technology, and the green and low-carbon technology level of
refrigeration and air conditioning reaches the international leading level. The energy efficiency
standards and energy efficiency indicatorsof key products reach the international leading level, and
fully-achieves the carbon neutrality goal in the industry; making-more contributions-to-the J

achievement of national goals. . —— ;:.. j‘i T
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Fulfilling obligations, a tough task for the industry —

< R EHR AT IEE IBHCFCSIE B IR HFCsHI R K N EAE S Hix .
The Chinese refrigeration and air-conditioning industry is facing the dual tasks of accelerating the
elimination of HCFCs and reducing HFCs.

(FRAIRLER) KEFEHR (ZEMFABERY XBEFEK
HCFCs i ¥k i [F] % HFCsHIJR T 6] %
Accelerated HCFCs phase-out schedule for HFCs reduction schedule for developing countries in The Kigali
developing countries in The Montreal Protocol Amendment
—— Qﬂ* au%- 2015 FTERRPER HERREHE R
PHEES : | | i (FE%) (BN, #4F. BEITESE)
(X3 2 2015) 63%- 2020 | — —
o AR i 5 5 2o 100%HFCs=4E {8 (2020-2022) |100%HFCs=%33{8 (2024-
(bLATR 2016) | | 5 |+65%HCFCsE % 2026) +65%HCFCsE %
32.5% - 2025 2024: KL 2028: Lt
‘ B 2029: 10% 2032: 10%
—— g S 2035: 30% 2037: 20%
FERTIICTSER | s ol 2040: 50% 2042: 30%
i 2045: 80% 2047: 85%
2005 2010 2015 2020 2025 2030 2035 2040
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o FlRZEIEREISSRELF ARG HRIGRIEHEFARS, #EE B+ EEHK &R
HreZHEEFEREBENGHSEMSBAERSERN20%ESE, BFEEMAKR
%ﬁ%ﬁfﬁ%"%ﬂ%ﬁ‘JCOzﬂFﬁﬁl%%iﬁé‘?ﬁﬁ%&ﬂiﬁo Refrigeration and air conditioning

are major energy consumers in China's economic life currently. It is estimated that the annual
energy consumption of various types of refrigeration and air conditioning equipment currently in
use in China accounts for about 20% of the total electricity consumption of the whole society, and the
CO2 emissions caused by the energy consumption of the equipment in use each year are equivalent
to more than 900 million tons.

“ PEBRISEREANFRFERE (HCFCs. HFCSMRRTHE) , FiH
FHEBII3S M, FrECO,HEMBITSLM . China is also the world's largest consumer

of refrigerants (HCFCs, HFCs and natural working fluids), with an annual consumption of more
than 350,000 tons, equivalent to more than 500 million tons of CO.,.
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o HIREHREANNANZER, FEHAEETEEFNFERRE, TH
R ZRRET T RDERFREE K. HNKHESEHEHFCSEN
R 2% e 1) v TV 52 AN I, IR KR AR M T 5 A B BWE BEAT
WA BATEMAMBIERMLIGK Hbr, ESRERE, WEmlms

xEll:_‘/l\ @j( E'(]EH[S ﬁ o Due to the huge application market for refrigeration and air-
conditioning equipment and the development of the economy, China's refrigeration and air-
conditioning equipment market demand will continue to grow steadily. Correspondingly, the
promotion the increasing use of various refrigerants including HFCs, and the huge industrial scale
and market capacity mean that it is a difficult and arduous task to implement the Kigali Amendment
and achieve the carbon emission peaking and carbon neutrality goals in the industry, which is a huge
challenge for the entire industry.
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Current difficulties and challenges

o STEFEREIA B SR S I A B AR T R N A 2 B PRt 2RI 36 R,
JEE%[I/’(\ Wﬁ??lkﬂiﬂ%ii}u%@jﬁ&kﬁ E,J,Z‘ EIHZE%O It is the consensus

of the international community to comprehensively promote the development and application of
more environmentally friendly refrigerant alternatives, and it is also the only way for the
refrigeration and air-conditioning industry to achieve green and sustainable development in the
future.

< JEHCFCsHT B, ZEIMFAMBIEREREHEFODPHECWPHISREE,
ﬂgig*%fzﬂﬁﬁ@%?* Ej( E‘nykﬁo In the post-HCFCs stage, the Kigali

Amendment requires the implementation of zero ODP + low GWP green substitution. The dual
requirements bring huge challenges to industrial development.

< FFRABESRE NI HI#H — R B AR A2 S AE 2R AT E
‘ ;?E/JEE' kﬁﬁ‘lﬂﬂ]}%&, %Xﬁﬁ‘[ﬁ o Developing a new generation of alternative

_refrigerants that are more environmentally friendly is still'a major issue and challenge to the
%<~ global peers. The way ahead is long and arduous.
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Realistic difficulties —

» SEBHIARTISRERMN, AMNEZBRBREAEBINAEZHN A, &L
M wE, RFEFEFER, ERBNAT-REEWAPNLIRE. B

ﬁéﬁﬁﬁ o To achieve green substitution of refrigerants, it is necessary to consider not only the problems of
ozone layer depletion and greenhouse effect, but also the requirements of high efficiency, safety, and good
economy, so that the alternative products can be green, efficient, and safe during the life cycle.

v EREHEAFAEFMHMX KB, M. HHERNEXR, RE “TEN” #)
R AT CA R, T BAE C AR B B AU I A XA BRI RE R “ R

B@l ” ’ Xﬁ =] “ j‘l‘_‘;% S Only "perfect” refrigerants can fully meet the requirements of policies,
regulations, and standards in different countries and regions. All the known alternative refrigerants have "'defect"
and are difficult to be "'perfect™.

v RBIFEHA “5ER7 , PRBRABATT I ENFTRK. Natural

refrigerants are not "'perfect’ and cannot meet the substitution needs of all products for all market segments.
Rl

= ..~'|:>|:A55|5%$$\DF GASBEIERA AR P~ BRI BRIIEERT FHM. e PFAS

proposal and the F-GAS amendment have brought new challenges to the next stage of global work on refrigerant
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Challenges in the Chinese industry
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iﬂlﬁﬁﬁo There are a large number of small and medium-sized enterprises in China, and they have
some weak links in terms of technology sources, funds, equipment, and market promotion. It is a
huge challenge to comprehensively promote small and medium-sized enterprises to achieve
refrigerant substitution conversion.

A ZAUEEXFIERNEERIR, BREMVE SRERLEFEZNRERE,
ﬁﬁﬁ*d\ﬁ:\ﬂiﬁfﬁif’: % i@ﬁ"ﬁ%jﬁfbﬁ *ﬂ E% @Xﬁo The current substantial

reduction in the support from the Multilateral Fund means that enterprises themselves have to
provide more supporting funds, which makes small and medium-sized enterprises are facing greater
pressure and more difficulties in implementing production conversion.

o [ ARV S T SEBL IR B B ok P E B AR B 4 HARHIE R, FET LA
i %@?ﬁﬁ%@%?%{/ﬁa ;Qﬁjﬁlﬂio The comprehensive refrigerant elimination

and conversion of China's small and medium-sized-enterprises is related to the achievement of
China's overall compliance goals. It requires the international compliance family from all sectors in
the industry to work together to promote it.
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Future Prospects and Directions of the Industry

3.1 @ # it | A# R E HK

Comprehensively promote green substitution of refrigerants
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o BATEBRALARA AT NRPTEMN ST . £ AFFF/RLED)
ERT, EHEEFAFOERRSHBEL BRI LRIEFE. 1t is the
responsibility and obligation of all parties to fulfill international conventions. Under the
framework of the Montreal Protocol, the implementation of green substitution of
refrigerants is an inevitable choice to achieve compliance goals.

o FFRHRFZAFRANEARRY TERER, BREVEARRE
KERDLHZE. Carrying out green substitution of refrigerants is not only a

requirement for environmental protection, but also the only way for enterprises to achieve
‘high-quality development.
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Vigorously improve the energy efficiency level of products and application systems

< TR an BERGRTT R SEBLN K H i EE S A MEARIRIE . 1mproving product energy

efficiency is an important way and basic guarantee to achieve carbon emission peaking and carbon
neutrality goals.

o EBUFEFERITEET, TFERITIAFET ARSI, 5 R EEE
FIBEE LRI ES, BB RERFEIS Bk E FRase/KF. With the guidance of the
government departments, the highest energy efficiency index in the energy efficiency rating standards
for multi-split units, room air conditioners and other products newly revised and released in the

industry in recent years has reached the international leading level.

o EREAWMANE, BdEMBREERKTT, TR ™ MR
I ) R G 5R S RERBUKT, AT BN P RE R TR RIS, XA
}3&]5&@}% E $§E@X—§gﬁﬁ$ﬂiﬁ§ﬁo It is better to use it well than to make it well. Through

efficient system integration design, the comprehensive energy efficiency level of refrigeration and air-
conditioning products in actual application can.be fully improved, which will bring the maximum
energy-saving and environmental protection benefits to the market and users. This is also another -
== _zimportant direction and way to achieve the carbon emission peaklng and carbon ﬂeutral*tyg
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Increase level of renewable energy utilization

5

o AAARERRBLSBRNEREREANEHE, KAFRTHE
EERBUERI R 7 . BRI v 2 1A = i X R P AE BEVR R F B0
MR EIATW R B s EEINTF, BRFHT SRR M.
Renewable energy will become the main force of national energy supply in the future.
developing renewable energy utilization methods vigorously and improving the
utilization efficiency of renewable energy by refrigeration and air-conditioning products
are important means to promote the realization of the industry's carbon emission
peaking and carbon neutrality goals and a new market development direction.

> XPHEE solar energy

H SRR Natural cold source
=S EE Air energy

f@ﬁ@ﬁ% Geothermal energy
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Focus on the construction of renewable energy facilities ——

11

\/
0‘0

\/
0’0

“XEk” BRI AT BARBELE K ER RS . The
""carbon emission peaking and carbon neutrality' goals will drive the
construction of renewable energy production facilities to a climax.

A] Fi AR R YR AR = Wi & i B AN T 2 = R W R IR 5 AR B
KB EH B E KM%, The construction of renewable energy

production facilities are independent from the service guarantee of

refrigeration and air-conditioning equipment, which will form a new huge
market.
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Focus on the construction of renewable energy facilities

5

< fEBETOR R AT AR RRUR T R A A I ERBR R FEAE i, REBERORECE
7R FIRE AT W R E R T Rk A (DR AL
e RALEMEE...) Energy storage technology is an indispensable
companion product for the development and utilization of renewable energy. The
supporting demand for energy storage technology also brings new huge market
development space for the industry (such as mechanical energy storage,
electrochemical energy storage, thermochemical energy storage...)

< EEXAFFREIEAE T X RMEXR, IRTRKEHNEERA
Mg, BEeRBEZHNTREBNTIHRBER . In view of the
characteristics and requirements of different renewable energy production methods,
research and development of applicable proprietary technologies and products will

- "~ —win moreenergy-saving benefits and market development space.
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Comprehensively promote the development of resource recycling technology g

o BRERTTRFH 5 d B B S AR K, RN 22K R I Bl
EMEAREAE, RARREF/RIERI L —NEER =R BT .

Effectively improving the level of recycling and treatment technology for waste refrigeration and
air-conditioning products and increasing the recovery, regeneration and recycling of various
refrigerants are another important industrial development direction, which is worthy of attention in

the future.

“ TR AESRSGaRTT. 4. FEHER. SaYR &S R
MER A dr A Ar b, BT IE RN REEEK TR AR, £
iiﬂﬁ‘ﬁﬁ%ﬂ}% H@Eggﬁﬂo Building a green industry chain for the entire life cycle

including green product design, green production, green consumption, green logistics, and green
recycling and treatment in the industry, and establishing an evaluation system for the
environmental impact of refrigeration and air-conditioning products, are important foundations for
achieving resource recycling.

< BN IEERNHENNE SR ELEHHAELERAHRBORERMRER R, X
RS BT T R B 28« Thegovernment is vigorously promoting the construction

©of policies, regulations and standards for the renewal and recycling of various types of equipment,”

== which will promote the formation of new market development space (
B . < S T e oae o et
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Summary

(15

\/
0‘0

SEBR . BITER ALY REZRE R, tHWEHAZRITILLI
AP TAEM X5 . Achieving and fulfilling

international conventions are major national strategies, and are also responsibilities and obligations
that the refrigeration and air-conditioning industry must bear.

SCH “XUBk” BNG, FESERBZBENATIL S 2 —HEa sk, #iwk
é?ﬂ”ﬁ% Eﬁéﬁlb\i%*ﬂiwo Implementing the "carbon emission peaking and carbon

neutrality” strategy and taking the path of green development is a revolutionary challenge for the
industry, which will bring about ecological innovation and reconstruction of the entire industry chain.

BORBIFT R R R IRAT L SE BB LA B AR I8 AT BRI AR T B
EATW N FFER IR BORBIHT /%, AN BEH REI DR iR 55 T i 37 A0
P, ST e R B FEKRINFR, BRI RE A E

%E‘Jﬁﬁko Technological innovation will be an indispensable method and means for the
refrigeration and air-conditioning industry to achieve compliance goals and achieve

The entire industry should continue to increase its teechnological innovation efforts, serve the market
and users with-more energy-saving and environmentally friendly technologies and products. While
promoting the industry to achieve green and sustainable development, it will also make more

~contributions to the global environmental protection cause. = - ) "1 10’
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