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WE ARE ENVIRONMENTALLY WE EMPOWER WE PROVIDE
RESPONSIBLE THE FUTURE THROUGH INDUSTRY-LEADING
AND DRIVE SUSTAINABILITY CUTTING-EDGE TECHNOLOGY HIGH EFFICIENCY SOLUTIONS
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WE HELP ENSURE
FOOD QUALITY

MEALETIRIMEE. ARLRMREERRSH, AERZLESIFM.

We lead the commercial refrigeration business. Our relentless effort contributes to reduce food waste and protect food safety.

PABUFRROSEZAR, (RBRRIRE. SHRIMRSS. MESHMABIESNSANEIR, BAERIRHDEIMR, SESEGRAMRPHEBFRSGSE.

Through innovative technologies, distinguished quality and services, strict business ethics, and efficient management, we are committed to provide our
customers with energy efficient, environmental friendly, and better lifecycle cost solutions.
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SHAFF /RPN 1987
Montreal Protocol
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In order to prevent the CFCs in industrial products
from continuing to cause deterioration and damage to
the Earth's ozone layer, the 1985 Convention for the
Vienna Convention for the Protection of the Ozone
Layer was signed to state a series of stepped limits on
CFC use, production and phase out plan
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SUERET 1997
Kyoto Protocol

19975128 EE$§%BH3E%%EL1I%&:QE§E’A§§BD

Eﬁ%&ﬁﬁoﬁﬁﬁ%”?
—NMEMEKIE, LR

It was established in December 1997 in Kyoto, Japan, by
the third meeting of the United Nations Framework
Convention on Climate Change. The goal is to

“stabilize the greenhouse gas content in the
atmosphere at an appropriate level to prevent severe
climate change from harming humans”

28th Meeting of the Parties to the Montreal Protocol
10 - 14 October 2016, Kigali, Rwanda

EINANZIES 2016
Kigali Amendment
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On January 1, 2019 the Kigali Amendment to the
Montreal Protocol came into force. Under the Kigali
Amendment countries promised to reduce the use
of hydrofluorocarbons (HFCs) by more than 80%
over the next 30 years
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CHINA'S ENVIRONMENTAL PROTECTION PERSEVERANCE
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2017£F9R 120 (FISTIRINED) HE30FAFLETAE
Commemorative meeting of the 30th anniversary of the
Montreal Protocol

"BREEIMREIIFNSIESEALIHIE, S IEERISEMTF o RES TIE,
FEEENFOREREATENA, AhARREERIF. SRR
I HETREREERNEREA,

"China should speed up the ratification process of the Kigali amendment, fully
prepare for the implementation of the amendment, and promote the development
and application of green low-carbon alternative technologies, and vigorously develop

the friendly, ozone-friendly and energy-saving safety requirements of the ozone layer.
Alternative technology.”

BEIMREREIRE (FAFFIRNEDR) HE30BEFLEAS LRIHE
Speech from the Minister of Environmental Protection at the 30th
Anniversary of the Montreal Protocol
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CHINA HCFC/HFC REFRIGERANT PHASE OUT PLAN

EINFUSIERITARIEER

Kigali amendment phase-out schedule ) HE4F: 2011-2013
120 —— RIAEZR F—H Baseline year: 2011-2013
Non Article 5 - Group 1 s\ e 7 A Y 2 ¢ N
—— i BEHTE: HFCHYEZEEMNGWPE + 15%IHFCFREZHZE

Baseline: average HFC consumption of GWP + 15% of HCFC baseline

Non Article 5 - Group 2
=0 RETER F—4
100 Article 5 - Group 1
I I == RETER F A
Article 5 - Group 2

=@=[{2 F-Gas
EU F-Gas

B 2011-2013

Baseline year: 2011-2013

Heig#E: HFCHESHEZRENGWPE + 25%1HFCFELEE:E
Baseline: average HFC consumption of GWP + 25% of HCFC baseline
B RS, B WBiERiiE, BERHHE, S%5I5HME

Group 2: Belarus, Russia. Kazakhstan, Tajikistan, Uzbekistan

80

Y%EZHEE
% of Baseline
(o))
o

Be4: 2020-2022
Baseline year: 2020-2022

HipH#E: HFCHYHEERE (B4~8) HIGWPE + 65%MIHFCFREZHZE
40 Baseline: average HFC consumption (or production) of GWP + 65% of HCFC
baseline
@
20 ¢ ® HEE: 2024-2026
@ *—0—0 Baseline year: 2024-2026
BELHEHE: HFCHIHERE (4E) + 65%MHFCFRZHZE
Baseline: average HFC consumption (or production) of GWP + 65% of HCFC
0 baseline
2015 2020 2025 2030 2035 2040 2045 2050 $TE: BE, 5 BEEHE, RESS, B, P8, PR, M8, RER, RS

F5 Year Group 2: India, Saudi Arabia, Pakistan, Kuwait, Bahrain, Iran, Irag, Oman, Qatar, United
Arab Emirates
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NATURAL REFRIGERANT COZ2

______________ 1
R134a g R143a &% 1
R32 Aw R245fa %

HFCs and HFOs

R1224yd(Z) A
R1234yf
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Toxicity

Flammability 2L

ZEHE

Natural Refrigerant

% BRI GWP = 1
Global Warming Potential (GWP = 1)

< REEHEIASE ODP = 0
Ozone Depletion Potential (ODP = 0)

& RAWIR (DWAEF=REnEir-m)
Natural (by-product of other industrial
processes)

<+ HEAME, BrzHtn

Cost effective and available worldwide
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*

*#iﬁ$ﬁ!ﬂ£"7k%$ﬁ& E’.H 779 )%=

EHEBETRDTFRAEHZRERLAR
ARANEFFAREXR, HHAREE

o .

LETT SWXFMi812588 s
- rd
BRRBIUWEHRAE)

A AR il Y A
CEEIEE AR o= |l -
S ar®

u 4 L\ > o]  H

TZEuEE

Safe and Reliable
FIEFIDEERPA, o, AR
Classified A1, Non-flammable and
Non-toxic

WERFIERE, Tt
Stable chemical properties,
corrosive

Non-

BURHAHISE
Volumetric Capacity kJ/mA3

B EET

B iEvT
R744

R404A

R744

R134a

R404A

#835 ‘ ‘

0 5000 10000 15000 20000

PHERN
High Efficiency
mREA, (EHRteE *
High density and better heat
transfer performance .

BSIHHILEDBIELRA04A/R134a

= 6/9 3

Volumetric capacity is 6/9 times KX
higher than R404A/R134a.

FEEE/N, REIHRI/N

Low viscosity and less pressure drop

RREE

Small Footprint

AN, HETEE

Small footprint, saving space area

BN, BIHIEED
Small pipe and less refrigerant
charge amount

IR E RSP N 2 A
Less cost on piping system and
installation
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. 2016 AHBHLCONETE:

CO2 localization

g SN N

s 2009 =EZE1004 CO20Ltec ®RZAF
The opening of the 100th
CO20Ltec® in Germany

PROFROID)

+ 1961 Profroid Takagsz ¢ 2005 Waatkismsli<

PROFROID founded Acquired Linde Refrigeration
© EERRIUHRIRS © RYFEEARSD
Leading manufacturer of opens Lead Design Center in Germany
Refrigeration Mechanical
Carrier founded Creation of brand GREEN&COOL « 2019 FEFE1&8EIRFRCOMNABIST
. SEFCOEIGRES 1st Transcritical CO2 Rack in China
Only focused on Transcritical CO2
REE N@ ° 201 2 ?%ﬁ%%'l fi?COZOLheat@
+ 2006 LRI G 1st CO20Lheat® space heating system is installed
Creation of SRDC COOL at EDEKA Meibohm, Germany
Green Refrigeration Systems
s . « 2002 F&RCO2EIRFRHISHE « 2012 FEEIMLECO2RERS
+ 1877 WMERBBFH L RE AN, . " EETRECOZRERAI IR
Pl Started developing a CO2 transcritical The opening of 1st CO2 pump system in China

The first Linde refrigeration machine sold. . .
refrigeration system
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CARRIER CO2 SYSTEM LEADING THE MARKET

20184, £IXhiziEFCO(EAFILH: (RiFFSHECCO)
By the end of 2018, global market uses CO2: (source from SHECCO)

<+ EESEERRINEEHE: > 20000
Application quantity among the world: > 20000

% CarrierfIGreen & Coolfmhizp%m: 50%

Carrier / G&C share in the market:: 50%
¢ CO2EIRREXTHMCO2ER S iT8EE: > /5%
CO2 TC vs others, order trend: > 75%

>,
< @ g
EE LJ\
600+ 10,000+ 20+ years
=il KM E R v
Patents Installations in Europe wit, $hE, &ENER
20+ experiences
in design, production,
FEIE installations and after services

Installations in China

IREiHE

Project Evolution

HybridCOOL s

{ﬁaLtec l i_ R B

il s SN I | |
a2t g g _P,,&

e —— e —
25
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ROBFTARTS, B3WeFIBIRT, SSREmhE

1Status as of end November 2018. Transcritical & subcritical, all brands
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CARRIER CO2 PRODUCT FAMILY

TIrF

Industrial

application ia \
[iTye2 2Tl 4

Distribution
. G0
c W

center
-8 REFRIGERANT
&

NATUREL
KEIE

Hypermarket

[ e
B
Store
O expansion
NS Small
B
¢ cold room

2 \§E$UE

Convenienc:
stor:

8k

Super;\arket

Quiet CO,0OL

Quiet CO,0L MC

PowerCO,OL

50
10
—

HIgE, KW
Capacity, KW

10



QuietCO,OL¥ /B  Carrier

QuietCO,OL UNIT QuictCOOL'

< &8 0,8 to 9,1 kW
MT: 0,8 to 9,1 kW'
Hlie <+ {Ki&: 1,3 to 6,4 kW2
Refrigeration
LT: 1,3 to 6,4 kW?
<« iR 1 2398FE4811, 25 to 100 rps

A

1 + MT : 1 hermetic rotary compressor, 25 to 100 rps
= <+ (KR : 2 2HEFESEM, 45 to 100 rps
LT : 2 hermetic rotary compressors, 45 to 100 rps
YREGEH s )t
pane Inverter-driven < HLBFSETLAN25%F100%ELE T
‘./' ,",,o,m: compressors Continuous unit capacity variation from 25 to 100%

<+ BEES(XERCOURSNEEXRR)

Very Low noise (fan is the dominant source in this CDU)

&

Water-cooled

. RERF(6MELS)
A%Zfl?d Air-cooled version complete range (6 models)

_———————— 1 0:0 7 A S | 6/\ =
I N ! J\?\Z‘frzi?;lecli%ez)ion complete range (6 models)
1 | -
| e |
I KiEF5 :
| |
|

T MT:-8°C SST, +32°C #p;Zambient
--------- | 2 [T+ -32°CSST +32°C #FiBambient

11
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QuietCO,0OL APPLICATIONS

ZNRn=
Multiple Applications

*

X/
L X4

ERIE

Convenience stores

INBUFRT

Small supermarkets
I

Gas station

INFTIAUE

Small discounter

HR/NBY S
Small and medium cold rooms

e #

Small and medium cold rooms

]

4

<D

Quietﬁ”

5 iEae

Premier Performance

* W 9

IFHRAIREFIIRS

ERTFESMHEIESEEY, M-30°C &l +43°C

Suitable for multiple climates; Very low noise and vibration
from -30°C to +43°C

S S N
- € EcoDesign
Py 2018 &

MT : B LT - XUESstl  HERNRITHERAIA 4521 TEERIT 2018
Compact design with EcoDesign 2018

enhanced serviceability

MT : Single Compressor
LT : Dual Compressor

12
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uietCO,OLEF{E

QuietCO, 0L CUSTOMER VALUE

X/

» FARERNASERRA R

A sustainable solution for all installations

+  CO,= BAAHISH, GWP =1
CO2 = Natural Refrigerant - GWP = 1

<+ A1 HIRK (BF, TR

A1 Refrigerant (non-toxic, non-flammable)

*  EEEINANEEMRYEE

A complete and optimized range for every application

& AFRYTIERT 1 = 10kW BRER

4 sizes for medium temperature applications from 1 to 10kW

< 2R IERTF 0.5 E 7kW AYKIELNF

2 sizes for low temperature applications from 0.5 to 7 kW

> BeEEIEFEEN

Equipped with rotary hermetic compressors

< {KIEE (37 dB(A) @ 10 m for 7 kW MT)

Low noise level (37 dB(A) @ 10 m for 7 kW MT)
s RERED

Vibration reduction

v EEEERAEE

Compressor equipped with an electronic speed controller

< PREBEIEEHHEN AR E
Fast and continuous adaptation to load variations
o RORERE

Reduction of on-off cycles

X/
o®

L)

L
wy U

NATURAL
REFRIGERANT

2

(Dukﬂfﬁiﬁif

13



QuietCO,OLZF{E
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QuietCO, 0L CUSTOMER VALUE

X/
L X4

L)

ZEFRVHIBRBE vs. EHARREE
Cost-effective solution Vs Semi Hermetic solutions
< ZTEetli#E2018 Eco-DesigniE#l
With SEPR matching to 2018 ECO design regulation
gitiimEPEDZSI
Designed for PED Category 1

» LEERBBLT (RK80bar -> FEELZLH)
Simple and economic installation (max 80 bar - no safety relief valves)

& IHRENE
No periodic inspections needed
REASSZMHRERRK
Units covering a wide range of installations

<  ER—CO2[EIE EH{THEER

Multi-station connection on the same CO2 loop

PR IR 5T

Preset stand alone unit

< BNALASIHTRERIE R mE—EE A

Unit can be used with any kind of regulation brands

« T BRInRsehk, ETE

Delivered with factory presets for easy commissioning

EcoDesign g

Quietﬁ”

14



QuietCO,OLEFME
QuietCO,0L CUSTOMER VALUE

ZEHIE

Manufactured in France
% 230V /1/50Hz > 348E: MT30, MT50 and LT75
% 400V /3N /50 Hz = 3/1N8YS: MT67, MT100 and LT167

FPISIERYSIT
Proven design

<+ FERRITESELSEE T ProfroidIlE R = mAIE( 1M5ERICO2 T W ANIR
General concept based on existing Profroid ranges combined with our leading CO2 expertise

AR

Easy maintenance

»  FEIMEZTRE (FEN, =HR....)

Main components are easily accessible (compressor, control valves,...)

ProfroidiR{tEFHH, EEEEUME]

Spare parts available at Profroid and mainly European sources
< BERTI &rEENESR

Including compressor stock for factory production

Quiet(ﬁﬁT_

@

(<)

5. | Coy

15


http://www.chouduvolant.com/blog/17-les-normes-de-securite-des-jouets-et-marquage-ce-des-jouets-en-bois-en71
http://www.chouduvolant.com/blog/17-les-normes-de-securite-des-jouets-et-marquage-ce-des-jouets-en-bois-en71

QuietCO,OLBFRIRIR T F=—
QuietCO,OL SOLUTION 1 FOR LAWSON QuietCOOL

[EHECE

CDU Unit

Air Cooled w/o Heat Recovery
REHAE, KIS TTHAEIL

i=F i
CLCR855

CLCR855

CLCR1710

CWC4-22

i T
1 3ft
1 3ft
1 6ft

1 Walk-in cooler

HISE/W  SSTC

1310 -5
1310 5 - 120 Bar
- 80 Bar
2350 -5
- 80 Bar
1900 -5

16



QuietCO,OLZ xRS = —
QuietCO,0L SOLUTION 1 FOR LAWSON QuietCOOL

[EHECE HEZ

MT Unit
Air Cooled w/ Heat Recovery

REHAE, NSLBHAEI

%
> o)
S 2K

rAAA

A —"
lo) &
H
# BF HE A HISE/W SSTC 7K
1 CLCR855 1 3ft 1310 -5 X F
- 120 Bar
2 CLCR855 1 3ft 1310 -5
~ o - 80 Bar
3 CLCR1710 1 6ft 2350 -5
= : — 80 Bar
ES ik
4 CWC4-22 1 Walk-in cooler 1900 -5

17



QuietCO,OLH12E 4 RE (Cirgen

QuietCO, 0L PERFORMANCE

( Carrier )

QuietCOOL’

QuietCO20L MT30
QuietCO20L MT50 B MT 3.41 2.19 4.87
QuietCO20L MT67 B MT 5.02 1.79 7.18
QuietCO20L MT100 & MT 6.82 243 9.74
QuietCO20L LT75 R LT 2.04 1.31 2.92
QuietCO20L LT167 R LT 4.54 2.92 6.48
Waasdt:

Initial conditions:
+ T0=-8°C (i) T0=-32°C (ffKiE) MMREE T = +32°C
TO=-8°C(MT)  TO=-32°C(LT) T ambient = +32°C
«  Eco i&iT&44 : SST -10 or -35°C / 32°C IMERE
Eco design conditions : SST -10 or -35°C / 32°C ambient temperature

«  COP =14RERH
COP = Coefficient of Performance
SEPR =Z=7588%4tk (Eco-Design 5<%
SEPR = Seasonal Energy Performance Ratio (Eco-design Directive)

18



QuietCO,OWERTIIEER P Carrier’

QuietCO,OL UNIT DIMENSION AND WEIGHT

QuietCOOL’

¢ IRITESRUMIEE( 1200 x 800 mm).
Designed to fit Euro pallet ( 1200 x 800 mm).

g 170 2 NMINBRTREE—DRUMITE L.

Fig. 1 and 2 small units are fitting on one Euro pallet.

19



QuietCO,OLF=m&E5!
QuietCO,0L PRODUCT FAMILY

<D

RER5

Air-cooled

ERS :
Standard Versions

< HBBERACKE
Units with AC Fan

PolarE{4F5! (BFEERAERE TaT<-15°0):
Polar Kit Versions (for operation in low ambient temperatures <-150C)
<+ ECXWL
EC Fan
<« INRER + ([EERR ERCFM MRS
Heater & thermostat, protecting components during coldest conditions

(£: 2BPolarEf,FA T EC [XIE)
(Note: EC fans cannot be ordered without the Polar Kit)

Quietﬁ”

K2FES

Water-cooled

KIRFZF

Water-cooled Versions
< 2R EERIU NS

Full range available with plate heat exchangers

20



QuietCO,OL&SIF:

JtiT

<D

QuietCO,0OL REFRIGERANT AND OIL CHARGE

FERBRAE (BTFRIZEH20%)
Evaporator volume (based on filling factor of 20%)

Oil chargein mL
o 25 50 75 100 125 150

175

BEFKE
Pipe length

Quietﬁ”

A

eml1)dm?® ss=10dm?

30 MT

T | mem8dm?  ssmbdm?

Adm?  s==2dm?

1dm3

50 MT

—

———t
)-j:

e —

LT I

R Y, SR — I
s 0m sse30m ssd0m
s 50m s=65m 80m

| | I

4,00 5,00 6,00 7,00 8,00 9,00 10,00 11,00

CO2#iEE
CO2 charge in kg

12,00

21
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QuietCO,OL INSTALLATION

Carrier

Quieta—OT)—I:”
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QuietCO,OL T £/

<D

QuietCO,0OL CASE STUDY

ALDI SUD Monschau (LT167)

ALDI SUD Nideggen (3xMT100)

Quietﬁ”

> 2000
YEAR to DATE

SALES

23
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CO2 R&D CENTER TECHNOLOGY AND CAPABILITIES

CO2 ERT it

Showroom and Test Center

<+ RMHCO2RYARSS N A= mmtEilll
Provide CO2 product and application training

& CO2EER BTN
CO2 evaporator testing and verification

<+ CO2nRFNEIRFHNERIMEREN

CO2 sub-critical/Transcritical system performance test

M20105FF5, BERTAFOEHS _ Eigt R ORI T2 TCO2RT
ERBE

Experts from CO2 R&D center Germany have provided training to
SRDC engineers since 2010

I 30&AYE A TR2INTERERICO2IE IO TR, EETCO26H9
o, G, MR, WilEFE

Over 30 engineers have been trained in CO2 R&D center

201858, FERBIASHIA (R, T2, kS5, ™im) ARUME
=7 ARR=FERvE)I

9 engineers from engineering, application, service and marketing team
travelled to Europe for technical training for 3 weeks in August 2018

24



5 CO2&R St R AL ERE L Cerrierd
CO2 R&D LAB TEST AND SIMULA

CO2 FEPIHIRTR
izt
Explosion Test .
CO2 RAR(FR
RFizt
Pump System
Test

Co2 [FEEER
it

Cascade System

Test

CO2 a8zt
CO2 Lab Test Capability

EIGRCO2K%
izt
Transcritical

System Test

'ION CAPABILITIES

< BIRRCO2EARHE

Trans-critical CO2 System
Modeling

+ BREYE8CFDIAE
Ejector CFD Modeling

CO2 RFEEEUHE
CO2 Modeling and Simulation

25
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Thanks for your attention

For further information please visit www.carrier.com
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