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<« FEEERBEANHIATHRLSEE. HHEE. HOE. Chinais the world's largest

producer, consumer and exporter of refrigeration and air-conditioning equipment.

<« HRTERERSSRESFEFETRRIEHEFAELRS, ENE B BiE & KHR 2
BAEFERE GBI EERR20%EL E, BB #4201 & 1 B E R R B
COH M4 EIT &1L 9M2 M. Refrigeration and air-conditioning equipment is a major
energy consumer in China’s economy. It is estimated that currently the annual power
consumption of various types of refrigeration and air-conditioning equipment in use accounts
for more than 20% of the total power consumption of the whole society. The equivalent of CO2
emissions is about more than 900 million tons.

o PEERISERERKHSTIERE, FHEREBEE5 M, #ideRRiERERN50%,
HrE&CO,HUEMIT5{ZM. China is also the world's largest consumer of refrigerants, with an
annual consumption of more than 350,000 tons. The amount is equivalent to over 500 million

tons of CO2 emission, exceeding 50% of global consumption.
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BARZSATNFERRZRRN T HARET KR, FIRFERER, HHAFEHERELS SENLTRH
) 22 AT Ml v 77UV 2% 2 B50%, KAIHCFCsHIfl¥ A R22. R142b, KA KIHFCsHill@ 74 R410A.
R32. R134a%:. The market of direct evaporative air-conditioning equipment such as unitary air conditioners is
growing rapidly, leading to a large amount of refrigerants consumption. The annual consumption of refrigerants
accounts for about 50% of the total consumption of refrigerants in the domestic industrial and commercial
refrigeration and air-conditioning industry. The refrigerants used in HCFCs include R22 and R142b, and the
refrigerants used in HFCs include R410A, R32, and R134a.

MUALEEBARIE I T A BERE. TP HRE AR, S BHA R ERHBY . Problems such as
poor operation of the unit during repair and maintenance and disordered discharge will lead to an increase in
refrigerant consumption and emissions.

4k, R32MEHIRBTRZFENK EEBRBRBEARLZ—, HATRI2ETXZFEHAAEFETG S L#EE1/3. H
FRI2FEAFIEIFI RIS R, PR EHEFESR22HAFIREEBRRKKAR, T H AT Z A <K
ERE S FREEBRTE, WNERFEBFRZEHRENEERT &, Inaddition, R32 refrigerant is one of

the main alternative technologies for unitary air conditioners. Currently, unitary air conditioners using R32 account
for more than 1/3 of the market in China. Because R32 is weakly combustible, the maintenance of the unit is quite
different from the equipment using R22 refrigerant. At present, there is no relevant maintenance specifications for

the alternatlve refrlgerant eqmpment in the mdustry, which has caused obstacles to the safe appllcatlon of the /
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演示文稿备注
2019年全国电力消费超过7.2万亿度，测算制冷空调设备用电量超过1.4万亿度，中国2018年年排放量达94.3亿吨，总量远远高于排在第二位的美国，占世界总排放量的28%。截至2018年，全世界CO2排放量约为339亿吨。
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A FERBEEAA: The main drafting units of this document involve & ¥E(E AL EHREHRA T FRIERE
WETERAF. HFROFREEFRAF . TRAZHTBSBRGERAF. ERZH &) FRAF. S8
BN R RAERAT .. HEBVZETI A S H TEIEZRRS. Qingdao Hisense Hitachi Air Conditioning
System Co., Ltd., Qingdao Haier Air Conditioning Electronics Co., Ltd., Guangdong Midea Refrigeration Equipment Co.,
Ltd., Ningbo Aux Electric Co., Ltd., Jirong Air Conditioning (Jieyang) Co., Ltd., Hefei General Machinery Research
Institute Co., Ltd. Company, Refrigeration and Air-Conditioning Engineering Working Committee of China
Refrigeration and Air-Conditioning Industry Association.

XSGR RS KRR BRSRAERAF . T ARKREREERAF ., RETHXAR (FEH) FRAF
JTRTCLERBREREARAT . ILREBZEANASEEN O M) FRAT. INLEERGERAF. EHFHHL
B =EH R & AR AT . Participating drafters of this document: Zhuhai Gree Electric Appliances Co., Ltd.,
Guangdong Midea HVAC Equipment Co., Ltd., Daikin Air Conditioning Technology (China) Co., Ltd., Guangdong TCL
Intelligent HVAC Equipment Co., Ltd., Johnson Controls Hitachi Wanbao Compressor (Guangzhou) Co., Ltd., Zhejiang
Guoxiang Co., Ltd., Avic Electromechanical (Shenyang) Sanyo Refrigeration Equipment Co., Ltd.
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5 #EfERepair

6 fRFEMaintenance

7 % JEScrapping

8 #1)¥&55 [l 5 H-F) F Refrigerant Recovery and recycling

BERA GRIEHEMS) RAFURA2LHIAFK B TR T BN REERIGHTRE
3RAppendix A (normative) Particular requirements for the operation of
unitary air conditioners using weakly combustible A2L refrigerants

kB (BERMEMS) ¥ 57 B AR L #1EREFF Appendix B (Informative)

Operational procedures for refrigerant recovery
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< 1 Y [ Scope

vV A E T B ERFATES. KR K. fIRFIERS
BRI HKERFARZER. This document specifies the basic technical

requirements for the repair, maintenance, scrapping, refrigerant
recovery and recycling of unitary air conditioners.

v RER T RAALMA2LEH A AR BT S W L. ZBAL.
NEVEERZRAZHBE LSBT, This document applies

to unitary air conditioners using Al and A2L refrigerants. Direct
evaporative air-conditioning machines such as multi-connected and
duct conditioners could be implemented by reference.

=




W

2 3 ARIEBRIE X Terms and Definitions

v’ 3.1 B FIEI R Sirefrigerant cycle system
v’ 3.2 Hl¥F ElW refrigerant recovery

v 3.3 HIBFIEIER (refrigerant recycling) , WAETHRZ J9EIA &4k

(Refrigerant purification)
v 3.4 #1¥FE 4 refrigerant reclamation
o KB BB IREAT A BE DARF & 8T IR EE K

™ | ,_--“f

-
——
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制冷剂循环系统：制冷空调系统中制冷剂循环经过的所有部件和管路组成的系统，包括压缩机、冷凝器、蒸发器、节流装置、容器、管路、附件等。
制冷剂再循环：通过分离油、去除非冷凝物以及采用装置来去除水分、酸度和颗粒物质，以减少用过的制冷剂中的杂质达到可以再使用的技术要求，也可称之为制冷剂净化。
制冷剂再生：将已经使用过的制冷剂进行处理以符合新品的技术要求。
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< 5 #EfEZRepair
v' 5.1 4EfE#E & Preparation for Repair
v’ 5.2 WREB SR 043 Hr Detection and Analysis of Fault

Phenomenon

v’ 5.3 &85 RLHEF I Implementation and Acceptance of Repair
Plan

v’ 5.4 #4510 FRepair Records
v' 5.5 #EfE R 5% i BB 5K Quality Requirements for Repair Services
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< 6 fRFEMaintenance

v 6.1 —f&RE K General Requirements
v 6.2 B E &P EFRERRequirements for Daily Maintenance
v 6.3 BRAEPEFEERRequirements for Regular Maintenance

< 7 R} K Scrapping

v 7.1 # KA Scrapping Conditions
v 7.2 JEERScrapping Requirements

—_— C—
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< 8 1] ¥55 [Bl Wit 5 BRI Refrigerant Recovery and Recycling

v 8.1 —f&ZE R General Requirements

v’ 8.2 Flflr e E R Requirements for Recycling Safety

v 8.3 ElR AR E R Technical Requirements for Recycling

v 8.4 HIBRFIFI-fE 5z Storage and Transportation of Refrigerant
v’ 8.5 #HEic X Data Records
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3 X4t & KBasic Requirements =t

do ANV FRAATWERBE) RN E M IRIR RS Al

The Enterprise refers to a repair and maintenance service enterprise that has obtained the qualification recognition of the industry or

equipment manufacturer

<« MM AR: The Professional
v NZEBIRAT T KRB ARV KB refers to the personnel trained by recognized manufacturers or

professional technical training institutions

MEEHIAFIAC TR, W BN IR 3 RL B4 ) v 570 B EAH BL ) Tk PRI E: REProfessionals engaged in refrigerant processing

v
and supervision should also master the corresponding professional knowledge and skills of refrigerant management

R /E ML Mk N 5 75 BRI _E K Professionals in special operations should work with corresponding certificates.

\/
0‘0

ERMIBRHE: T&85FGB/T 9237, GB/T 17758, GB 25130%HiHskk#4%R: Regulations and Standards: Strictly
abide by the relevant safety requirements in GB/T 9237, GB/T 17758, GB 25130, etc.
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S BAEIDSE: mhadE, EERMaELEEE. EREE. REEE. Datarecords should include owner information, product information, and
service information, with traceability.

W

v a)kEEERAEA L. Hiik. BERHETE. The owner information includes the user name, address, and contact number.
v D) EREBMEEERES. 45, &F. Product information should include product model, serial number and name.

v o) RBEEEMAERTERE AL BREARNSHER. MEREEHH. WA, FRMENER. WRERURA#NELR. Service information should include
service unit, operator's identity information, service provision date, fault description, list of materials used, charging information and user confirmation.

v d) RGN . System leakage detection.

v o) BREIHIAFISE. BAASLERBR, EXBREEKEHF. BS. The quantity, recycle or disposal of the recovered refrigerant, and the name and
model of the relevant recovery equipment.

v D EBRFAEHAANAAR. BERAME G, BRANREAER , BRARWRKRIE. The name, quantity and type (new, recycled or regenerated) of
refrigerant for each charge, and the source of the recycled refrigerant.

v o) IERIA TR EWARE (BEHIRTIAS. ER. BRAER) FRBERMEABIEILSHR. Refrigerant cylinders should be labelled with information
(including refrigerant number, chemical formula, hazards and warning information) and marked with color codes in accordance with national
regulations.

v h) BRNEMRAESE, BRI RARFEE. JE#T. Records should be kept for at least 5 years, and the record files should be kept clean and clear.
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o ZRIPHRHNEA . SAWER—REFRARFRESH. mFK
B RGHHNETH, MPATGBIT 9237HFE . Prohibition of mixing
refrigerants means that it is not allowed to mix different refrigerants in
the same system. If the refrigerant of the system needs to be changed,
the provisions of GB/T 9237 shall be implemented.

< MOERBRASRE B, v Mo F DL AR 44 IR B R A A TR B3 T R
FEHIRIEARARER, FH AT h&iRAEHESE. Quotaor

record management: The use of refrigerants should be applied for quota
en in accordance Wlth the regulatlons of the ,’

T . gi
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< WA B REAIHEERC: Reduction of refrigerant leakage and emissions:

v BB B RLR B TR B 46 e 7 LB 1 A ) B B B HEREOR, SR — BRI
25 LRI AT I R D ) 2 IR . Operators should take precautions to

prevent unintentional discharge or leakage of refrigerant and take all
technically and economically feasible measures to reduce refrigerant leakage.

v HEBE R RGN FEER, S8 )EBIH]R 2R BT SBRHT M
HEZ, HHTHRERE. When the repair involves the airtightness of the
system, the repaired refrigeration and air-conditioning equipment should be
evacuated and tested for leakage before charging the refrigerant.

v WA RGN BRI LB &R K SHR. The refrigerant in the

equipment and system is strictly prohibited to be directly discharged into
the atmosphere

%ﬂiﬁllﬁi USIng refngeranttoﬂia;é yste{

MELrag. . o W =
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< WABIAFINZEEHER: General safety requirements

Involving refrigerants:
v PR A ot I R BUME B fE i . Check for refrigerant

leakage and take appropriate action.

v R BRI AT A AR A O E . AR R EEFR
RITEOL P X6 BB RoufRBE T KIEI 8. TEIRSE#RIE. Before
disassembling the equipment or components, it is necessary to make
sure that the parts have been depressurized. It is strictly forbidden to
perform flame cutting or welding operations on equipment, pipelines
and components under the condition of excess pressure or refrigerant.

v XA EEIEBIIE K. Open flames are prohibited in the
maintenance area.
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<« HAFIER SEHREARH: Refrigerant recovery and
recycling:

v Sl [ 1 e AT BE A R o A DU AN B8 FEE 2R A A B [BT Wi )
#3, &%ﬁ%ﬁ%%ﬁ)ﬁg@éﬁﬁﬁﬁiﬁjﬁﬁjﬂﬁ%%&b

Recycling of recovered refrigerants is encouraged. Recovered refrlger_a_nts
that cannot be recycled after testing shall be sent to units with recognition
qualifications for recycling or harmless disposal.

v R AEE TR E RG] TR R AT EE FIT TGS FEBRE
[ 5% [m] WAL 71 571) B @ |8 70 4 R B B B vtk R A. (s AL
) - g%m%mﬁe . k%i% ?ﬁ% T . For the equipment maintenance
that requires to replace the parts of the refrigerant circulation system or
open the part connected to the refrigerant, the refrigerant should be
recovered first or all the refrigerant should be isolated in the part far from
the leakage point (using the stop valve), which refers to the situation that ’
the compressormo or is burned, or needs to be Welded or scrapped /

_;\ e o0- = = "i.tﬁM
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Wil 7 ARG

system
" ~ - yes refrigerants, n
ERA R, > H used in the
 ERTRSE same
~— Motor
"~ burnt, ye .
> serious "
ollutio
n
Ss
A : s a yes acidity test n
i 3k A > (according N
(1% P8 GB/T9237)
v to
9
AR % renewabilit
v v Uit ( ¥ i)
p analysis
Rﬂ‘?ﬁﬂ?%‘?ﬁ:\ﬂifm ki) R no special recyclin I
R disposal for g
IR i _‘mmrh
A SRS D HE N
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B RA (BLIEH M R) AL AR 2 UL 4522 KAppendix A (Normative
Appendix) Particular Requirements for Unitary Air Conditioners Using A2L

< AL RHAALHIRF BRI T ZEEKRA.L Storage
Safety Requirements for Unitary Air Conditioners Using A2L

B TR /& . The storage site should,

v BR B, B4 FEEESTBe well ventilated, avoid direct sunlight,

v O RRBIRIT . PiBiERE, ZEMRNNEE. RRAREXNFER
. RHAHAXE B LEEERM R 2R Be equipped with
explosion-proof lamps, explosion-proof sockets, and leakage detection
devices. Distribution lines should be made of metal pipes and closed
metal trunking or plastic pipes made of flame retardant materials.

v IQ‘:T)(\ IQJ‘?\ EE%J# %%EBe eqmpped with fire protectlon IlghtmT’

G
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< A2 RHA2LFIR R BT RNZ RN S Z £ ERA.2 Transportation
Safety Requirements for Unitary Air Conditioners Using A2L

v A21 AEFIEFIREENABER L EA.2.1 Regulations on Transportation of Units
with Different Refrigerant Charge

« 1) IZIRGB 12268—2012KfRKBIIFE, B EALFIEFIRERD T 12k, TMERBER T
Yiiz#i. 1) According to the provisions of Appendix B of GB 12268-2012, when the A2L
refrigerant charge of a single unit is less than 12kg, it shall not be transported as dangerous
goods.

« 2) #HHBGB 12268—2012/XBHIE, BEALEIRFFERKTE T 12kgit, HBER
H¥YizH. )According to the provisions of Appendix B of GB 12268-2012, when the A2L
refrigerant charge of a single unit is greater than or equal to 12kg, it shall be transported as
dangerous goods.

v A2.2 BEIERS EZERRequirements for Transport Vehicles and Equipment
v A.2.3 BEifELETE R Requirements before Transportation

- =

v A2.4 BNt FRE R Requirements for Transportation Process
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GB 12268—2012《危险货物品名表》与“联合国《关于危险货物运输的建议书 规章范本》（第16修订版）第3部分：危险货物一览表、特殊规定和例外的技术内容”一致。GB 12268—2012中规定（第158页）：“易燃液化气体应封装在制冷机部件内。该部件的设计和试验压强应达到制冷机工作压强的至少3倍。制冷机的设计和制造应能够盛装液化气体并使保压部件在正常运输条件下不会有爆裂或破裂的危险。制冷机和制冷机部件所装的液化气体如少于12kg，即不作为危险货物运输”。
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<« A3 RHAA2LFAFE TR BB B RIEZEEREERA.3 Safe Operation Requirements for Repair
and Maintenance of Unitary Air Conditioners Using A2L Refrigerant

v A3.1 %83 BT I 2 K Safety Requirements for Maintenance Sites

BB, wH. . BRI, EREMPZEE. The maintenance site should be bright, spacious, open, well ventilated
and equipped with fire-fighting devices.

BT RERIESN, BBGTANA HAFRIRFE, FRA HBRWAH. Except for welding operations, there should be no heat
sources such as open flames in the maintenance site, and no flammable materials should be stored there.

A5 37 HIIE XA A LB A A R A R B AR B, IR ZFEELR. The ventilation equipment and electrical equipment of the
maintenance site shall be explosion-proof and shall be cabled through regular pipes.

HBNRFALEBEHBIREGH: TR, ITIHEREZMaintenance personnel should make sure there is no fire source and
turn on the ventilation system of the maintenance site before entering.

FREBFHEBEHN, SHNEEMRT40%, FRBP#BEER. When repairing the product in the dry season, the relative
humidity should be lower than 40%, and anti-static measures should be taken.

FER P B VLA B I . Personnel at the site should strictly abide by the maintenance equipment management system.
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v A.3.2 BB RFE T BEKERA 3.2 Requirements for Repair and
Maintenance Tools

. ﬁﬁ%;%Elﬂif*ﬁﬁé‘?ﬂﬁ%ﬁmﬁﬁmgiﬂmﬁéﬂﬁm%ﬂﬁm, A R R R 4E 12 T
AR FHEIER . The maintenance tools in contact with the refrigerant shall
be stored and used separately with other tools, and the maintenance tools of

different refrigerants shall not be stored or used together.

It is necessary to check that refrigerant leakage detection equipment has been
calibrated. The maximum alarming concentration set by the refrigerant leakage
detection equipment should not exceed 25% of the LFL (Lower Flammable
Limit). The equipment must be in working condition throughout the
maintenance process.

c SHIANEEE MK A EEET ARREN XA ER T A, Electric
operating tools and equipment that are in direct contact with refrigerants sho
be reedv_v,ith f

eX I-pf tools. L
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Iy ZSummary

o ERRTRHRENEE. £, £, STTEPET RFRNRERTE, REHWZH
RENRN. &, BREBIT, FREEBER, REFRFIEI. 1BFEHNHESER
REE, TR R H14 R IR AR = SRS, TR B B R 2 B am A S
7. ood operating practices in the installation, repair, maintenance and operation of
refrigeration and air-conditioning equipment, could maintain efficient, safe and stable
operation, reduce the re-maintenance rate, and promote the recovery, recycling and
reasonable disposal of refrigerants, which assists effectively reduce refrigerant leakage and
greenhouse gas emissions, achieving obvious economic and social benefits.

o BEEFRIAFIEAHENRE, (33) TREWRHESR/PEFRAREFHINHCEHAE
%, NTZEEBIFTRY T EGRSEARER, IFENLARINEEI, T#HE
REEIARHEE R FH =R E ST . With the development of refrigerant substitution process,
the application of (weakly) combustible refrigerants in small and medium-sized air-
conditioning equipment has become the mainstream trend. Thus, higher technical
requirements are put forward for installation and maintenance, which requires
professionals to strengthen training and strictly followed the related regulations and

standards. /
- - a-:-xl;.)—‘; ‘ -~ .
=" _7; - 3 - *L—“b‘ &
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