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Current Products Non-flammable

Mildly-flammable Applications
A5 $14 5 A (ASHRAE Al) MATHA (ASHRAE A2L) Bz
- ) @ ) _
Solstice® N13(R-513A) Solstice® yf (R-1234yf) Screw/Centrifugal
HFC-134a GWP=573 GWP<1 :
N S . /Scroll Chillers
GWP=1300 Solstice®? N15(R-515B) Solstice® ze (R-1234ze) BR85S S A L4
GWP=299 GWP<1 g Y =
HCFC-123
ODP=0.02 GWP = 79 Solstice®zd (R-1233zd) ) Centrifugal Chiller
HFC-R245fa GWP=1 =8 7K H12E
ODP=0 GWP = 858
Note: All GWP values from the IPCC, “AR5”
Medium Pressure Refrigerant P-h Diagram with Cycle Low Pressure Refrigerant P-h Diagram with Cycle
e ———R134a P-H diagram  =—=—=R513A P-H diagram o —R134a P-H diagram  ——R5158 P-H diagram  ——R1234ze(E) P-H diagram e — 123 P-H diagram R1233zd(E) P-H diagram
1.92
320 320
0.96
=1.60 T 180 £
= 3 ="
go.an go.so Eo.ze;
0.12
0.40 0.40
0.06
0.20 0.20 0.03
150.0 200.0 2500 3000 350.0 4000 450.0 150.0 200.0 2500 3000 350.0 400.0 450.0 150.0 200.0 2500 300.0 350.0
Specific Enthalpy [kJ/kg]

TH: ZEXLREE=5C, IH/E=5C, BLEE =40, FIHFHHHF=0.8

Specific Enthalpy [kJ/kg]

Specific Enthalpy [kJ/kg]

Honeywell Confidential - ©2019 by Honeywell International Inc. All rights reserved. 1



WEAT/ B0 K ML -

Solstice® ze (R1234ze)

AEI 5 R134af8Y
ASHRAE ZZ 2254 A2L
GWP T~B% 99.9%

Solstice® N15 (R515B)

ASHRAEZ £F AL, AR
HR134atH 41T RERL
GWP &%) ~77%

Solstice® N13 (R513A)

RESISR134atly, & H T ud
ASHRAEZ £ ZFE AL, AR
GWP T %) ~56%

Solstice® zd (R1233zd)

REM 5 R12318Y
RMAREZKRIR
ASHRAEZ&EHAL, AATKA
GWP[E(IX 99.9%

° e o o
>
33

° e o
>
(83

O AR T M RE VA

PIR134a NHEHERTRERUG LY

110% 107% 0%
10s% 005
100% 98%

95%

90%

85%

80%

75%

70%

65%

60%

R1234ze(E)  R513A R5158 R123  R1233zd(E)

TXH: BAiEE=5C, THE=5C, BEEE=40;, FEHYE/HEFE=0.8

Solstice®@/KGWPE fil 1 711 & 2P 7K LA K P BE A R EL K

Honeywell Confidential - ©2019 by Honeywell International Inc. All rights reserved.



N Z45 - TRANE
CenTraVac Chiller

Trane first withi{1233zdl|chiller EcoWise© Capacity (Tons): 500 1000 1500 2000 2500 3000 3500 2000
' o

L1BO-390 tons (650-1350 kW)

30 JUN 2014

FRANCE: A new non-flammable, low GWP refrigerant
HFO1233zd(E) is being used for the first time in a

new Trane chiller.

Model CVHE Wl 120-500 tons (450-1750 kW)

The Series E CenTraVac water-cooled centrifugal . . .
Model CVHF 325-2000 tons (1150-7000 kW)

chiller is one of five new chillers launched by

Trane and is the first chiller in the world to use the
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new HFO developed as an alternative to R123. 400-1800 tons (1400-6300 kW)

A single component refrigerant, 1233zd(E) is described as both low toxicity and non-flammable. It was originally

developed for use as a blowing agent but has also been found to be a high efficiency alternative to R123. It has been

123Bzd

900-2000+ tons (3130-7000+ kW)

submitted for ASHRAE designation and classification and is expected to be classified as Al. [ts GWP is low, listed

under the F-gas regulations as 4.5 but variously described as &, by UNEP, or 1, by Honeywell.
1400-3950 tons
(5000-13900 kW)
]
efficient than the next best chiller available in this tonnage, delivering industry-leading efficiencies at both part-load I
1800-4000+ tons
(6300-14000+ kW)
1 | 1

The Series E CenTraVac is available ir[capacities from 2,600kW to 14,000kW.]It is said to be up to 10% more energy

Circuits

and full-load capacity. It allows for heat pump, heat recovery and free-cooling applications resulting in increased Model COHH

Two Refrigerant

sustainability. Additionally, the unit offers an “ice making” feature for ice-enhanced cooling during peak demand.

https://www.coolingpost.com/world-news

https://www.trane.com/content/dam/Trane/Commercial/global/products-systems/equipment/chillers/water-cooled/CTV-PRCO07R-EN_03142020.PDF

Solstice®zd (R-1233zd)fk R KHEgE) M H TH¢ RIKEAKHLA
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AquaSnap® AguaSnap® AquaForce® AquaForce® AgquaEdge®

AquaEdge® Water-Cooled Centrifugal Chiller
19DV

with R-407C Puron MCHE PUREtec™ PUREtec™ Compressor Type: Centrifugal
ol IEL . WS | MR | vl Refrigerant: R-1233 zd(E)

with

-y Capacity Range (Tons): 350 - 800
R-410A PUR tec p .tY ge (Tons)
Capacity Range (kW): 1,231 - 2,814
1998 2004 2006 \ 2015 ) \\ 2017 )

H FC - https://www.carrier.com/commercial/en/us/products/chillers-components/water-cooled-chillers/

.

QW= Gy on il O0DP=0,6G oaching 0__ sl
AQUAFORCE® AQUAFORCE® AQUAFORCE®
30XW-VZE 30XW-PZE 30XA-Ze/XAV-Ze
Cooling Capacity Range (kKW): Cooling Capacity Range (kW): Cooling Capacity Range (kW):
Heating Capacity Range(KW): Heating Capacity Range(KW): Type: Air-cooled screw liquid
524~1485 319~1296 chiller
Type: water-cooled high Type: Water-cooled screw liquid Refrigerant: R1234ze(E)
efficiency variable-speed screw chiller/heat pump
liquid chiller/heat pump Refrigerant: R1234ze(E)
Refrigerant: R1234ze(E) https://www.carrier.com/commercial/en/au/products/commercial-products/chillers/

Solstice®zd (R-1233zd)ft R B HEEE) 2 B T FHFI B O Fg A4 K LA
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CARRIER FUNAN CASE SGP
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New Non-Residential Building

GREEN MARK AWARD FOR BUILDINGS | GOLDFLUS

* Estimated energy savings: 6,447, 7T87kWh/yr; Estimated water savings: 12,773m?, RETV:
4 _BAW/m=

*  Use of Next-Gen refrigerant (R1233zd) to achieve state of art plant efficiency c:llﬂ.549 KW/RT |
{First to be used in retail mall). '

*  Use of EC/DC Fan Coil Units for all the retail shops, office & SR to improve air-side efficiency

* Green Lease will be implemented to ensure tenant's involvement in achieving the energy
savings committed during operation stage

* Hainwater harvesting to irmgate extensive greenery at roof top garden & urban farming

* Promote green transport by introducing a underground linkway connecting to City Hall MRT,

ClientDeveloper Capitalamd Mall Trust iact ch EV charcing stations and slectrical ke charding ctations
e ropect Manager E;T;}“’ Retsil Project Management Private charge arging stations an ri ike charging stations
Architect REP Architects Plannerz & Engineers (Pie) Lid

MEE Emginesr Alpha Conzuling Engineers Pte Lid

Stnuctural Engineer REP Aschitectz Planners & Engineers (Pie) Lid

Cluantity Sureeyor Arcadis Singapore Pie Lid

Maim Contractor Woh Hup - Obayashi Joint Venture (Funan)

Landecape Conzultant Grant Azsociates

ESD Consultant Building Systern & Diagnostics Pte Ltd

FFRI N E JB 35 /R Solstice®zd ZEH i3k FUNAN B2 F537 — B RE30.549kW/ RT




N Z4) - JCI-YORK

New chiller delivers up to 35 percent annual energy savings] reduced maintenance costs and widest

operating envelope in industry

MILWAUKEE — (Jan. 3, 2018) - Johnson Controls introduces the YORK® YZ Magnetic B
performance with a next generation low-global warming potential (GWP) refrigerant—§R-1233zd(E)JChosen for its efficiency, safety, availability, low environmental

jfugal Chiller, the first chiller fully optimized for ultimate

impact and cost, nonflammable R-1233zd(E) has an ultra-low GWP of 1 and is readily available from refrigerant manufacturers.

"With the new YORK ® YZ, we have engineered the world’s most efficient low-GWP line of centrifugal chillers."
-- Laura Wand, vice president, Chiller Solutions, Building Technologies & Solutions at Johnson Controls

https://www.coolingpost.com/world-news

YZ Magnetic Bearing Centrifugal Titan™ OM Custom Design
Chiller Centrifugal Chiller

The YORK® YZ challenges conventional, water-cooled chiller design The YORK® Titan™ OM Custom Design Centrifugal Chiller featuras

deliver superior performance, lower cost of ownership and a new extraordinary capacity, exceptional flexibility and unsurpassed
definition of sustainability. reliability.

»  |nnovative design with magnetic-bearing driveline = Zero-ODF, R-134a o R-513Afefrigerant

= Variable-speed drive centrifugal compressor = Precise, chilled water temperature to 0.1°F

= Low global warming potential (GWP) refrigerang R-1233zd(E = Available in electric drive or steam drive for water- or air-cooled
= With variable-speed drive, a variable-geometry diffuser and condensing

maqnetic—be_ar'lnq tec_hnoloqv YORK® YZ deliverl up to 35% I EYORKO

[annual energy savings Versus traditionallﬁxed—speed, oil-bearing

chillers Model YMC? Magnetic Bearing
Centrifugal Liguid Chillers

» Robust
maintenance

Model YK Style H Centrifugal Liguid

= This low-pressure chiller has been fully optimized around R- Chillers

1233zd(E). which has a GWP of 1 and an A1 ASHRAE safety 250 ton to 3,000 ton, 5274 kW to 10,500 kW,]with R-134a or
classification R—S'IBAIRefrigera nt

https://www.york.com/commercial-equipment/chilled-water-systems/water-cooled-chillers

York screw chiller designed for
R1234ze

8 MAR 2020
EUROPE: Johnson Controls has launched a version of its York YWVWH water-cooled, variable speed screw chiller to
operate on th{low GWP refrigerant R‘1234ze[E)]

The YVWH chiller offers {cooling range of 313kW to 1.228kW]'|deaI for air conditioning, whether for user comfort or

for industrial processes in data centres and other industrial applications.

Johnson Controls first launched the YORK YVWH screw chiller in 2017 to run on R134a. The new version has been
redesigned to allow the use of the low GWP HFO refrigerant, while meeting all applicable industrial and safety

standards.

https://www.coolingpost.com/products/york-screw-chiller-designed-for-r1234ze/

[Turbo Refrigerator Representative Company] Johnson Controls

No. 1 market share in North America and China
R1233zd-A1 grade'YZ refrigerator achieved NPLV 12

and reliable high-speed, hermetic induction motor reduces [165-1000 Tons, 580-3520 I-(W]SO and 60 Hz, R-134a of R-513A

Johnson Controls owns the world's leading refngeration and air canditioning brand YORK® refigerators with a manufactunng history of 145 years. Turbo chillers, the fiagship product of the YORK®
brand, are ranked No. 1 in the North American and Chinese markets, which are the largest in the world.

Avariety of commercial buildings such as universities, hospitals, and office buildings have adopted and used YORK® turbo coolers, and many industrial sites induding semiconductors,
phamaceuticals, and data centers are also adopting YORK® turbo coclers with high refiability.

In recagnition of such technology, the Johnson Controls YK turbo chiler is being installed in Korea's largest semiconductor plant under construction this yeall A total of 36 unitiwil be delivered by the
end of this year, andit s expected to be able to innovatively reduce operafing costs by including many YK-EP high-efficiency turbo chillers for the first time in Korea.

http://www.kharn.kr/mobile/article.htm|?no=10585
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JCI AU MARYBOROUGH HOSPITAL CASE - 17APRIL 2019

Maryborough Hospital in Queensland, originally built
over 130 years ago, is the first Australian facility
to install Johnson Controls state—of-the—art YORK YZ
Chillers.

The hospital’ s existing chillers had reached the end
of their working life and needed to be removed and
replaced with new equipment that was engineered to
meet the very specific needs of the hospital
environment, which functions 24/7.

In a first for the Australian market, three YORK® YZ
850kWr R-1233zd Magnetic Bearing Centrifugal
Chillersee«--- fully optimized for ultimate performance
with a next generation low—global warming potential
(GWP) refrigerant, R-1233zd(E), chosen for its
efficiency, safety, low environmental impact and
COSt, jneminen nmavle rR—1259zalk) has an

ff FiSolstice®zd HIYORK® YZ 55— e izk HUAH L AT LI AR 4R K8 Fi P 233 5 %
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HITACHI

Will be replaced to R1234ze by
2021Q4 or 20220Q1.

HFC-134a8kHA
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MHI Develops "ETI-Z Series” of Next-generation
Centrifugal Chillers

-- Adopt New Non-ozone-depleting Refrigerant to
Minimize Greenhouse Gas Emissions --

2015-06-10 No.1900

d

@ f V¥ in

Tokyo, June 10, 2015 - Mitsubishi Heavy Indusirizs, Lid (MHI) has developed a new serigs of centrifugal chillers, dubbed
the "ETI-Z Series," adopting a new refrigerantf HF0-1233zd(E)} that offers outstanding environmental compatibility. The
various models in the new series will be progressively launched starting this September. The ETI-Z series marks the

world's first small-size centrifugal chillers to adopt the new refrigerant.

https://www.mhi.com/news/1506101900.html

Refrigerant

400 500

- Low GWP 150 350
i EThZ m Cﬂ Refrigerant 150-700RT
ariable HFO-12332d(E) 527 ~2,461kW Dual Compressor
(Buitt-in - 150 3%0
Inverter) | &ll.u; HFC-134a  |150-700RT

600

I GART-

Zf5 - MITSUBISHIHEAVY INDUSTRY

MHI Thermal Systems Develops "GART-ZE/ZEI"
Series as Next-Generation Large-Capacity
Centrifugal Chillers Adopting Low-GWP Refrigerant
-- Achieving First Full Range of Refrigeration
Capacities in Japan --

2017-02-16 No.2051

© | f ¥ in

Tokyo, February 16, 2017 - Mitsubishi Heavy Industries Thermal Systems, Ltd., a Group company of Mitsubishi Heavy
Industries, Ltd. (MHI), has developed new serigs of next-generation centrifugal chillers adopting th
refrigerant with extremely low environmental impact: zero ozone depletion and a global warning potential (GWF)1 below
1. The naw "GART-ZE" (constant speed) and "GART-ZEI" (inverter) series, which feature[capacwties range from 300 to 5.[]0[]]
refrigeration tons (RT)2, will be launched into the market in April. With the current available "ETI-Z" serigs of low-GWP
small-capacity models, MHI Thermal Systems will become the first Japanese manufacturer to offer a full lineup of low-
https://www.mhi.com/news/1702162051.html

GWP refrigerant models in variations spanning from 150 to 5,000 RT.

Low GWP
Refrigerant

HF0-1234ze(E)
Next generation centrifugal chiller

Capacity (RT) *3
700 800 900 1000

Constant speed Variable speed

e ) ZEs/ZE 1.

Dual Comprassor

1371kW [390kW) ~ 1758 1kW (S000RT)

http://www.mhi-mth.co.jp/en/products/detail/centrifugal_chiller_web_catalog.html

Honeywell Confidential - ©2019 by Honeywell International Inc. All rights reserved. 9


https://www.mhi.com/news/1506101900.html
https://www.mhi.com/news/1702162051.html
http://www.mhi-mth.co.jp/en/products/detail/centrifugal_chiller_web_catalog.html

N Z% - DUNHAM-BUSH

DCLG (D) M

. - LY AT
DCLCDN ssmsmistex e DGLODT mamnsmostiaking BTSRRI LA KOS E
42 300-3000 RT | 1055~10550kW Z7kE: 200-1700 RT| 703~5978kW H)42: 100-1400 RT | 351~4923kW
B2 300-2500 RT PRI DERTEEARAKEN, WE PR EOWE IwER 0 el DEnToas s RO, Saml AEsEs
FRASGEERTERE MR, SamE TUWASSTHE 01 FHEEIR(E S
. 2 4ARIBIE Ro3d) HFC-134a  &iw): BUERTESAIRER _ « EAR1234ZE_R513a) HFC-134a; %l ETEMTREAIRER
AHREAE: ST ERmLEEDIAE « ZE{R12347E R51%a| HFC-134a: Bl BEENTRAIEER AHRBAIE: STETFEERRELEEDIAL.
AHRBATE; SIFEFERRELEEDAE

http://www.dunham-bush.cn/product/watl.jsp
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W %] - DAIKIN

Daikin launches a new generation of inverter driven air-cooled and water-cooled screw chiller series with refrigerangR

4

Vienna, February 21°* 2018
Daikin launches a new generation of inverter driven air-cooled and water-cooled screw chiller series with refrigerant R-1234ze(E).
The Air-cooled chiller range (TZ series) will be available from 130 kW up to 830 kW cooling capacity.

The Water-cooled chiller range (VZ series) will be available from 340 kW up to 1600 kW cooling capacity.

The selection of R-1234ze{E) allows to minimize the global warming impact of screw compressor chillers thanks to low Global Warming Potential in combination with high energ

efficiency.

R-1234ze(E) is a HFO refrigerant (Hydro Fluoro Qlefins). Its Ozone Depletion Potential (ODP) is equal to zero (0) and the Global Warming Potential (GWP) is 7 (according to the EUF-

gas Regulation based on IPCC Fourth Assessment Report). The GWP value is less than 1 according to the IPCC Fifth Assessment Report.

The new range of screw compressor chillers will be equipped with Daikin design inverter driven single screw compressar with Variable Violume Ratio (VVR) technology.

https://www.daikin-ce.com/en_us/press-releases/2018/new_chiller_ranges r-1234ze.html

EWAH-TZ

Air cooled Inverter Screw chiller - the best choice for your plant

& the environment

Cooling capacity: 170 - 1603 kW
Refrigerant: R-1234ze
ompressor: screw inverter

EWWH-DZ

Water cooled chiller for indoor installation equipped with
premium efficiency oil free centrifugal compressor

Heating capacity: 238 - 1200 kW
Cooling capacity: 230 - 1415 kW
Refrigerant: R-1234ze

Compressor: Centrifugal oil free

EWWH-VZ

Water cooeled Inverter Screw chiller & heat pump - top-class

efficiency with low environmental footprint

Heating capacity: 409 - 1924 kW
Cooling capacity: 329 - 1540 kW
Refrigerant: R-1234ze
Compressor: Screw inverter

EWWH--

Water to water heat pump reversible on water side standing
out for its compactness and reliability

EWLH-J-

Water-cooled screw condenserless chiller sclution ensuring
compactness and efficiency.

Heating capacity: 106 - 243 kW
Cooling capacity: 89 - 201 kw
Refrigerant: R-1234ze
Compressor: Screw

Cooling capacity: 84 - 193 kW
Refrigerant; R-1234ze
Compressor: Screw

Honeywell Confidential - ©2019 by Honeywell International Inc. All rights reserved.

11


https://www.daikin-ce.com/en_us/press-releases/2018/new_chiller_ranges_r-1234ze.html

1215 - GREE & MCQUAY

201844 8, #%IR1233zd (E) TCIHAR B Lo T8 /K LA

https://www.sohu.com/a/227747538 259724

20185V B, 2250 4t IR T VA WU, 1 i it = v 5 o HT LA
WUAHFH#HABER12332d, GWPELEN
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Solstice zd B 0HLAH

+ Trane =B OHLA

« JCI-YORK Centrifugal Chiller &.>H141

 Mitsubishi Heavy Industries &0 14H

« Carrier AquaEdge 19DV &0 HLAH
GREE E§.0HLA

Solstice ze ¥ KHLH K HAE

Carrier Aqua Force B2/ 2 0oL e #4GR
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