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IN ADDITION to being the largest producer of heating, ventilating and air
conditioning products in the world, China i1s now also the largest market for
hvac, a new report claims.

The top three Chinese manufacturers, Haier, Midea and Gree, can supply
50% of the world's demand for HVAC products, according to the report by
Frost & Sullivan.

Driven by a boom in China's commercial property, high-end real estate and
energy saving policies, it is estimated that China's HVAC market was £5bn
in_ 2011, a 20% increase on 2010. With an annual growth rate of 20%, 1t is
predicted that the total market size will reach £11bn in 2015.

European AC market

Far eastern manufacturers Daikin, Hitachi, Toshiba and Samsung took the (Million units)
largest market share (32%) in 2011. Western companies York, Carrier, 10
Trane, Mcquay and Dunham-Bush had 23% of total market size. Domestic

brands Haier, Gree and Midea accounted for 22% of the market. 8

Chinese government electronics subsidies fuelled a double digit growth in
room air conditioners between 2009 and 2011, but with the programme
ending this year, exports declining, raw materials increasing and over
production, the market is predicted to decline. 4

China's biggest room AC manufacturers, Midea, Haier and Gree, were 2
trapped by huge inventory backlog in 2011. Latest statistics quoted by
Frost & Sullivan show that the inventory backlog was over 20 million units
by the end of 2011. As a result, to solve the problem of liquidity, most 07 ‘08 ‘09 ‘10 ‘11 "12
manufacturers began to lay off staff to save operational cash flow. An (Year) (EST)
extreme example indicates that Midea laid off 50% of its sales staff ]

nationally by the end of 2011. From: JARN

From: http://www.acr-news.com/news/news.asp?id=2812&title=China+now+largest+hvac+market
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e BS EN 14825 —Air conditioners, liquid chilling packages and heat pumps\

with electrically driven compressors, for space heating and cooling. Testing
and rating at part load conditions and calculation of seasonal performance

(2012/F4 H HAR)
e |SO/CD16358ZIFEAE (i & 1)

e [SO/CD16358-1 — Air-cooled air conditioners and air-to-air heat pumps.
Testing and calculating methods for seasonal performance factors. Part 1.
Cooling seasonal performance factor (CSPF)

e [SO/CD16358-2 — Air-cooled air conditioners and air-to-air heat pumps.
Testing and calculating methods for seasonal performance factors. Part 2.
Heating seasonal performance factor (HSPF)

e [SO/CD16358-3 — Air-cooled air conditioners and air-to-air heat pumps.
Testing and calculating methods for seasonal performance factors. Part 3.
Annual performance factor (APF)
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Selected Codes and Standards Published by Various Societies and Associations

ZRIAIE © ASHRAE handbook,2008

Subject Title Publisher  Reference
Air Commercial Application, Systems, and Equipment, 1st ed. ACCA ACCA Manual CS
Conditioners  Residential Equipment Selection, 2nd ed. ACCA ANSIFACCA Manual §
Methods of Tcatrng ﬁ:}r Rdtmg Ducted Air Terminal Umts ASHRAE  ANSI/ASHRAE 130-1996 (RA0O6)
e A : 2 : [SO IS0 5151:1994
. 5 ISO IS0 13253:1995
Guidelines for Roof Mounted Outdoor Alr—Ccdetmner Installations SMACNA  SMACNA 1998
Heating and Cooling Equipment (2005) UL/CSA ANSI/UL 1995/C22.2 No. 236-05
Central Performance Standard for Single Package Central Air-Conditioners and Heat Pumps CSA CAN/CSA-C656-05
PEIEIFETGE Standard for Rating Large and Single Packaged Air Conditioners and Heat — CSA CAN/CSA-CT46-06
s
Performance Standard for Split-System and Single-Package Central Air Conditioners CSA CAN/CSA-C656-05
and Heat Pumps
Heating and Cooling Equipment (2005) UL/CSA ANSI/UL 1995/C22.2 No. 236-05
(Gas-Fired (Gas-Fired, Heat Activated Air Conditioning and Heat Pump Appliances CSA AEI 311 %{1;;,:} 1-1996 (R2002)/CGA
Gas-Fired Work Activated Air Conditioning and Heat Pump Appliances (Internal CSA ANSI Z21.40.2-1996 (R2002)/CGA
Combustion) 2.92-M96
Performance Testing and Rating of Gas-Fired Air Conditioning and Heat Pump CSA ANSI Z221.40.4-1996 (R2002)/CGA
Appliances 2.94-M96
Packaged Packaged Terminal Air-Conditioners and Heat Pumps ARI/CSA  ARI310/380-04/CSA C744-04
Terminal
Room Room Air Conditioners AHAM ANSIVAHAM RAC-1-2008
Mﬁﬁ of Testing for Rating Room Air Conditioners and Packaged Terminal Air ASHRAE  ANSI/ASHRAE 16-1983 (RA99)
nditioners
Method of Testing for Rating Room Air Conditioner and Packaged Terminal Air ASHRAE  ANSI/ASHRAE 58-1986 (RA99)
Conditioner Heating Capacity
Method of Testing for Rating Fan-Coil Conditioners ASHRAE  ANSI/ASHRAE 79-2002 (RAD6)
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Performance Standard for Room Air Conditioners
Room Air Conditioners

_Room Air Conditioners (2007)

Sound Rating of Outdoor Unitary Equipment

Pump Equipment
Equipment
Pumps

Conditioners
Method of Rating Unitary Spot Air Conditioners

CSA CAN/CSA-C368.1-M90 (R2007)
CSA (C22.2 No. 117-1970 (R2007)
UL ANSI/UL 484
Unitary Air-Conditioning and Air-Source Heat Pump Equipment ARI ANSIARIT 210/240-2006
ARI ARI 270-95
Application of Sound Rating Levels of Outdoor Unitary Equipment ARI ARI 275-97
Commercial and Industrial Unitary Air-Conditioning and Heat Pump Equipment ARI ARI 340/360-2007
Methods of Testing for Rating Electrically Driven Unitary Air-Conditioning and Heat ASHRAE  ANSIVASHRAE 37-2005
Methods of Testing for Rating Heat-Operated Unitary Air-Conditioning and Heat Pump ~ ASHRAE ~ ANSI/ASHRAE 40-2002 (RA06)
Methods of Testing for Rating Seasonal Efficiency of Unitary Air Conditioners and Heat ~ ASHRAE — ANSI/ASHRAE 116-1995 (RAOS)
Method of Testing for Rating Computer and Data Processing Room Unitary Air ASHRAE  ANSIFASHRAE 127-2007
ASHRAE  ANSIFASHRAE 128-2001
Specification for Mechanically Refrigerated Shipboard Air Conditioner ASTM ASTM F1433-97 (2004)
IAPMO IAPMO PS 120-2004

Flashing and Stand Combination for Air Conditioning Units (Unit Curb)

ERIZKIR © ASHRAE handbook,2008

10
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IHE ISO/IEC E [ EBREE HA R
MEE  ISO13256-2 ASHRAE 118.1 EN 16147:2011 JRA 4050 GB/T23137  CNS15466:2
ASHRAE 118.2 GB/T21362 011
2781 TEC60335- UL 1995 EN60335-2-40  JIS C9335-2-40 GB4706.11  CNS3765-40
2-40 EN60204-1 JIS C9335-2-21  GB4706.12  CNS3765-21

GB4706.32




ETC ELERE

/%‘%’3"]’55&‘:‘ 3

. a | € BX, s N o
gy TR R 27 8 P
CNS s (EREAPERRUKESE ZMERERER 1. B, : BE/RFZERE
15466 2011 2. FEEE<I2KW
B Heat pumps with electrically driven 1. B | FAZERIFESKIE
EN 16147 2011  |compressors —— Testing and requirements
for marking of domestic hot water units.
FIERAE— MRV T74E5 1 A= - FHZERIR
HA 2. BUELRE T
JRAA00\ 9007 . COATE<11.58 kW
. HFCA# <193 kW
= |[Method of testing for rating commercial gas,|1. B\ @ R 2R
ASS? fE i%) electric, and oil service water heating|2. #EE & >6 kW
' equipment.
ASHRAE| 2E  [Method of testing for rating residential water|l. BUF( @ 22 5RR
118.2 2006 |heaters. 2. FEEE <6 kW
GB/T g (PSRRI SRR IR HARNEVEEVKESE |14 'HE P/ L2 A 22 SRR B /KR
21362 | 2008 2. BeFEe)) >3 kW
GB/T R | AR EGERUKES 1. B2 FHZERIRSOKIR
23137 2008 12




PARE A SATSIH%Y <
IR

—> HCs (R600a, R290), CO2, Ammonia (NH3)

04 02 0.0 2000 4000 6000 8000 10000
| GWP —

13



?‘;] '.ﬁl/i‘ A ;;?%;%6566 s Safety Group

ﬁﬁl LN S

A2 B2

[ ASHRAE 34:2007 L fommctsin

No Flame Propogation Al E1

ASHRAE 34

GWP Lower Toxicity Higher Toxicity

Refrigerant  Safety
Group

Designaﬁﬂn (100-‘.71") Ta20 and B2L are lower flammability refrigerants with o masimum burningl
] velocity of =10 cm/fs.

MVAC, self-contained

Ce.lrbl.:m Al R-744 1 commercial refrigeration,
Dioxide
supermarket systems
Industrial refrigeration,
Ammonia B2 R-717 0 supermarket refrigeration,
chillers
R-290, Self-contained commercial
R-600, refrigeration, room AC,
LAl DT p T A3 R-600a, <9 supermarket refrigeration,
etc. chillers
R-1234yt 4 MVAC, residential &
A2L fluids A2L R-1234ze 6 commercial air conditioning,

R-32 675 commercial refrigeration a
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IEC60335-2-40f1EN378-1:2008 1 # Z T i K24 578 8 F52907%
IR290 2 % ZE iR i i FAE 10m> HL 2225 = FEAE 2. 2miTy 5 1]

A= (2 5% LFL ™ » kg1

LFL h, Charge amount (A& in kg
Category
(koS ma (rm Minimum room area im=)
0,152 0,223 CII,HM) 0,456 0,608 0,76 0,433
s ——
0,6 g2 146 328 a4 912 1541
RZ4a0 0,038 1,0 a0 A3 118 210 33 Aa4
1,8 2] 16 36 G5 101 171
2,2 B 11 24 43 63 1145
) 15

From:1EC60335-2-40 & EN378-1
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e Phase one of the study reviewed regulations and standards in
the United States, Europe, and Japan relevant to HVAC&R
applications using low-GWP refrigerants.

AL,

2
=

e Phase two, ‘Defining the configurations of residential air
conditioning and heat pump systems using hydrocarbons (HCs),
ammonia (NH3), carbon dioxide (CO2), and HFO- 1234yf as
refrigerants and meeting previously defined safety requirements.
The project is expected to be completed within six months
(2012/3).
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http://www.ahrinet.org/technical+results.aspx
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Air-Conditioning
and Refrigeration
Technology Institute

IARTI Report No. 05001-01

REVIEW OF REGULATIONS AND STANDARDS FOR THE USE OF REFRIGERANTS
WITH GWP VALUES LESS THAN 20 IN HVAC&R APPLICATIONS

Final Report

Date Published — April 2010 with Errata

18
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AHRI {EGWP & L35 — CO2
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%] -ASHRAE 15-2007 - ASHRAE 15-2007
- ASHRAE 34-2007 - ASHRAE 34-2007
- UL 471 (Small Comm. only) - UL 984
- UL 1995 (Supermarket, Walk-In - UL 1995
only)
- UL 984
CO2 EUM -EN 378:2008 - EN 378:2008
(Al) - EN 60079 - IEC 60335-2-40
HZA -1SO 5149 (as referenced in JIS - JIS B8240
B8612) - JIS B8616
- JIS B8240 - JIS B8620

< F# ¢ Review of regulations and standards for the use of refrigerants with GWP values
less than 20 in hvac&r applications. 19
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AHRI {EGWP S#EEAER T — Ammonia

S A R

EE| -ASHRAE 15-2007 - ASHRAE 15-2007
- ASHRAE 34-2007 - ASHRAE 34-2007
- UL 471 (Small Comm. only)
Amm BN - EN 378:2008 - EN 378:2008
onia - EN 60079 - |IEC 60335-2-40
(B2L)
HA -1SO 5149 as referenced in JIS - JIS B8240
B8612 - JIS B8616
- JIS B8240 - JIS B8620

% ¥4 ¢ Review of regulations and standards for the use of refrigerants with GWP values
less than 20 in hvac&r applications. 20
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AHRI fEGWP; ﬁtﬁ;a,%nﬁﬁ HCs
2 2 S

%[ -ASHRAE 15-2007 - ASHRAE 15-2007
- ASHRAE 34-2007 - ASHRAE 34-2007
- UL 471(Small Comm. only), - UL 1995
- UL 1995 (Supermarket, Walk-In
only)
HCs EUM - EN 378:2008 - EN 378:2008
(A3) - EN 60079 - IEC 60335-2-40

- [EC 60335-2-75
- I[EC 60335-2-89

HZA -1S0O 5149 as referenced in JIS - JIS B8240
B8612 - JIS B8616
- JIS B8240 - JIS B8620

% F# ¢ Review of regulations and standards for the use of refrigerants with GWP values
less than 20 in hvac&r applications. 21
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SRS R it
%[ -ASHRAE 15-2007 - ASHRAE 15-2007
- ASHRAE 34-2007 - ASHRAE 34-2007
-UL 471 (Small Comm. only) - UL 1995
- UL 1995 (Supermarket, Walk-In
only)
A2L BN - EN 378:2008 - EN 378:2008
Fluids - EN 60079 - IEC 60335-2-40
(A2L) - IEC 60335-2-75 (5 HENIE )

- |IEC 60335-2-89 (FFHEL A28 H)

HZA -1S0O 5149 as referenced in JIS - JIS B8240
B8612 - JIS B8616
- JIS B8240 - JIS B8620

< F# ¢ Review of regulations and standards for the use of refrigerants with GWP values
less than 20 in hvac&r applications. 22
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e HCs
o 1= AAMEI HE I Pt - BRITRRENDA U HE et /D ERViR
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e UL 250 limits the charge to 50 g (1.7 oz) for domestic refrigerators,

and UL 471 limits the charge to 150 g (5 o0z) for small commercial
refrigeration equipment.

o |EC60335-2-24 [R#]SH3 miEs=/N1509g
e A2L Fluids
o HNHEARI A ATE M 2 = 2 EER(E B EF) - 281 - EHEEIA2L
ST K > BB R e R RS AFRAA A
o A2LAEAEEEFIHARCHE RN/ PAVHER o BOME ARAGFA2L T FHEAF],
HIRE -
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