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**http://conf.montreal-protocol.org/meeting/mop/mop-28/final-report/English/Kigali_ Amendment-English.pdf

Kigali Amendment** Ratified by 69 Countries, Mar 26, 2019;
Went Into Effect Jan. 1, 2019
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New Refri/gerants Alternatives
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Natural Refrigerant Inherently with Lower GWP
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Common Natural Refrigerants Comparison
ENBRRFER

Refrigerant R290 (Propane) R744 (CO2) R717 (Ammonia)
o L R290 (F315%) R744 (ZSULHR) R717 (&)

Critical Temperature 97°C 31°C 133°C
=HHRIEE
Pressure Medium-Low Very High IEES Medium-High
EhH chZI{E 50-70bar Sub-critical hEIS
TFIRFR50-70bar
120bar Trans-critical
fB8IImFR 120bar
Volumetric Capacity Medium-Low Very High Medium-High
BSRESE FREIE EES REIS
Discharge Temperature LOW High DLT Required by Very High
HiSiEE & Trans-critical EES
EBitRNAEESHISIEE
GWP 2IKTIRIEE] 3.3 1 0
ODP REEEH 0 0 0
Safety Code A3 Al

Non-Toxic ey Non-Toxic TS5

S ; —
Highly-Flammable 3% Non-Flammable A aJ1% Mildly Flammable S§aJ#%

Due to Superior Refrigerant Performance, R290 is the Best Natural Option with Wide Coverage (A/C,
Refrigeration and Heat Pump), Especially for Small Charge Direct Expansion and All Indirect Systems
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State of Safety Standards and Codes On A3 Refrigerant
AR SIEINZ EFMERIINR

Refrigerant Generic Standard
Designation & Safety Heating and Cooling Commercial Refrigerating Compressor

Classification . : : : :
Equipment refrigerating appliances, ice-
appliances cream appliances

RIRR IR Bt WSS BESHEE SRS B

Product / Equipment Standards PRSI
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Complete B5Ehk under revision {EiJfa

A3 Refrigerant Charge Limit Increase Under Assessment In International Organizations

EFARIEETFHRBSAIR BT I EIRE

IEC60335-2-89 (A3 Charge Increase) Final Vote at Apr 2019 , IEC60335-2-89F2 A3 375 T BN RIS EIGIE19F48i#1T
IEC60335-2-40 (A3 Charge Increase) Expected to be Approved in 2021 , IEC60335-2-40 H1REA3 ST T ENNBTHE21 =G E

Asian Local Standards Align With International Standards/Regulations (ISO & IEC )
NI EIRIFESERRRERIT—



R290(Propane) Characteristics & Application Introduction

R290(Akz) HBMERINE RN AN

Characteristics / [BT¥ Current ApplicationsARB R
_ - Room A/C (500g Charge Limit) 9 :
Critical Temperature 97°C S—oias
IeRiBE Good for Most Applications FBIEZS RS .
ERTFASHMNA
Pressure Medium-Low HRZEI{E . Ai
EH 22.4bar at 65°C Saturated{Fl Alr To Water Heat Pump
55% of R410A TRIFEFRAIKES
89% of R22
Volumetric Capacity Medium-Low FRZEIE _ _
BHGISE 60% of R410A, 85% of R22 - Commercial Reach-in
Could be Compensated by Showcase
High Speed Variable Speed —
Technology %ﬁﬁ@’_ﬁdﬁ
o] SRR AME
GWP 5.3 - Process Coolers & Chillers
ODP 0 Tl RAEF0L7KHE . -1
’ 51
Safety Code A3 1 Ok
=2 Non-Toxic, TSt

Flammable aJ¥%

Good Refrigerant Properties and Wide Application Coverage for R290
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R290 Key Components Ready for Market
R290 #li€ RFHPHIXEZEMHE B AN

- Compressor JE4&t1
— Full Lineup Compressor Availability
e AIR290/F4EH 55
— Lubrication Design to Solve Potential Wear
FRIR290MLHRYIEBIRLT
- Controls & Line Components 1= &ffER4
— System Control Combined With Safety Measures

E%?E%TEE‘@EI’\J%@EE‘E%‘J e ESC-EX ATEX (Ey)

EX4/5/6/T-._FLR @ PTEN-30P FLR PS4-.. ATEX

e - o fo

ADK-...FLR t

She— L—. EXV-M06 FLR (fx) t
' __~ ; > PTSN-OTP FLR P |
— Leak Detection SRR MEA

- Safety Euipment ZERE

— Safety Valves 22

System Components Demonstrated to be Efficient and Safe through Field Testing

RRXRERHNRNENZ 2 EEIRZNR R ESEIER
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Compressor Performance Test Result Comparison
EFEHMERENR AR L

Compressor GB25127 IPLV(H)
E4&#h (W/W)
4HP R410A Variable Speed Compressor 2.99
4HP R410A TESRELEN Base Line E/&
4HP R290 Variable Speed Compressor 3.18
4HP R290 ZESRESEHL 106%
Compressor GB25127 COP(H)
E4&th (W/W)
'
5HP R410A Fixed Speed Compressor 2.47
5HP R410A TEEREE#N Base Line &/ .
5HP R290 Fixed Speed Compressor 2.72 R290 Compressor Test Stand
5HP R290 TEiEEAEH 110% R290ESEHAA S

R290 Compressor Could Reach 6-10% Higher Efficiency Compared to R410A

R290/E4EHNFIR4L0AE4EHNITEL , BEXRILARE6%-10%
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Emerson R290 Variable Sp ed Integ
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- Field Test i i/%,)\h‘t

rated Solution For HWHP
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Feld Test Location : IRizliztith =5
Miyun district, Beijing ItERIEBR =X

Emerson R290 Varlable Speed Integrated Solution
XBMER200TIRESIRRT R

331

+ Dedicated design for R290
R2P0SHISFE B

« AccuracyiEE

» Low response timesfa gz
BdiEiR

+ Reliability &
RobusinessT &

“» Dedicated design for

R280

RZZ0F4FIER

Flow
Conirols
b |

Integrated
Solution
R

* Optimized dedicated R290 =

scroll compressor

$atRzvott (L e & R IELSEL
* Dedicated driver for

R290:explosion Protection

RIF0E ANENEE  [RiBiEiT
= High Efficiency
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Controller
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Compress
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+ Reliability =TT &
« High efficiency=&
+ Optimized electronic design
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Meet IP Requirement: >= [P54
BENRITESER |, EEHE IP>=54

R290 Leakage Detector &
Power-Cut Device

R290 R ESMRL 2 B ohlfEs
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System Bottom Ventilation
Window
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Emerson R290 Varlable Speed Integrated Solution For HWHP
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 Field Test Data Analysis BlizM{EEES T

Stable & Comfortable Operation Operation Cost & System
RESFEEITIRE IB1TEARRFHCOPHHT
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System stable runs for ~50 days w/ good system control and deliver comfortable room temp.

ARGEFEARERIT0RK | BY RFRFEHIRHTEREEE

Average heating cop is 2.19 (t,..r ou=95°C setting of most time), average running cost is 24.8 RMB/day

SEEIFCOPA2.19 (55 °c HKGBREHIEREISRE ) |, EEiTERAE24.870/K



Summary 245

- Low GWP Requirement Diversified Refrigerant Options

(RGWPSIRRIT K ESEHAVNEIRE S

— Al Synthetic Refrigerants with Medium GWP
ALRERSIHEEBPHKFEGWPE

— A2L Synthetic Refrigerants with Medium and Low GWP (HFO & its Blends)
AL KGR E(B EHFORESE) BB FRNTKFRIGWP

— Natural Refrigerants with Low GWP
BARLEHEEGBRAIGWPIKYE

- R290 Has Multiple Advantages over Other Natural Refrigerants
R290 FIEMBENBASEHBL EE ST

- R290 Key Components Ready for Market
R290/S R FRIREF M A AN

- System Performance and Field Test Demonstrated Efficiency and Safety with
Appropriate Application
H8 RGBSR LA IZ S EBER290E S BN A REEHIE SZ et
EMERSON
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