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Honeywell Overview
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$40.5B
in sales for 2018

• More than 110,000 

employees 

• ~970 sites

• Morris Plains, N.J. 

headquarters

• Fortune 100 

• NYSE: HON

Aerospace Performance Materials
and Technologies

$14.8B
Sales

$10.3B
Sales

Winning Technology

• Refining and Petrochemical Catalysts

• Gas Processing Modular Offerings

• Solstice® LGWP Materials 

• SmartLine Transmitters

• Asset Optimization Software

Experion® Orion Console

Unmatched Scope of 

Offerings

• Mechanical, Cockpit, and Software 

Offerings From Nose to Tail

• Apps, Services, Maintenance, 

Subscriptions

• End-to-End Connectivity Solutions 

From Hardware to Airtime

• Turbochargers for Fuel Efficiency 

IntuVue ® 3D Weather Radar

Reflects 2016 Full Year Results

Safety and 
Productivity Solutions

$5.6B
Sales

Connecting Workers

• Wireless, Voice, Mobility, Data 

Analytic Solutions for Workers

• Warehouse Automation

• Keeping Workers Safe

Vocollect™

Home and Building 
Technologies

$9.8B
Sales

Connecting Homes 

and Buildings

• Security and Fire

• Connecting Homes With Lyric™

• Open Software Connecting 

“Internet Of Things” in Buildings

evohome
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Honeywell enabling environmental breakthroughs
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Innovation History of Refrigerant

2000s1930s – 1990s

CFCs
Chlorofluorocarbons

1990s 2010s

HCFCs
Hydrochlorofluorocarbons

HFCs
Hydrofluorocarbons

HFOs
Hydrofluoroolefins

Ozone Depleting

Global Warming

GWP  8000 GWP  2000 GWP 1000 GWP < 1

Genetron® Genetron® Solstice®

1987 Montreal Protocol  
Ozone Depletion

Concerns

1996 Kyoto Protocol  
Global Warming

Concerns

Honeywell

Products

2006/2015 F-Gas Phase I & 

II: HFC phase-down

ODP       1.0 ODP      0.1 ODP   0 ODP  0

R134a, R404A,R410A, 

R407C, R507
R1234yf, R1234ze, 

R1233zd
R11, R12 R22, R123,R141B
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Kigali Amendment Oct16:HFC Phase 

down

Resource from https://eia-international.org/wp-content/uploads/EIA-Kigali-Amendment-to-the-Montreal-Protocol-FINAL.pdf
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Honeywell Fluorine Products Overview
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Business Segments New Products

Technology Leadership

Honeywell Performance Materials

14,794 total active portfolio (pending & granted) 

Fluorine Products

4,127 active portfolio (pending & granted) of which 949 EU 

New Products

• Solstice® HFOs: 1234yf, 

1234ze, 1233zd and blends

• Non-flammable 410 

replacement : Solstice® N41

• Digital software solution

Fluorine Products Locations 5

Fluorine Products Employees 1,100

Auto Stationary Foam Nuclear 
Fuel

Industrial / 
A&S

• Solstice® yf • Solstice®  LBA

Solstice® GBA

• Enovate® 245fa

• Solstice® Propellant

• Solstice® Performance 

Fluid

• Solstice® PF-C

Buffalo, NY

Shanghai, China

Gurgaon, India

Honeywell Smart Refrigeration Solution

Global R&D Locations

• Solstice® N40

• Solstice® N13

• Solstice® zd

• Solstice® ze

• Genetron

Performax® LT

• Genetron® 422D

• Genetron® AZ-20®

• Genetron® AZ-50®

• Genetron® 404A
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Next Generation Solstice HFO & HFO Blends

Solstice® HFO blends | New Solutions for Refrigeration 

Current 
Product 

Non Flammable (A1) Mildly Flammable (A2L)

R-123
GWP= 79

R-134a
GWP=1300

R-22
GWP=1760

R-404A
GWP=3943

+ Interim Blends

R-410A
GWP=1924

Solstice ze
R-1234ze
GWP<1  

Solstice zd
R-1233zd
GWP=1  

Solstice N13
R-450A

GWP=547
R-515B

GWP <300 

Solstice yf
R-1234yf
GWP<1

R-444B
GWP=295  

Solstice L40X
R-455A

GWP=146  

Solstice L41y
R-452B

GWP=676  

Centrifugal 
Chillers

Stationary / 
Comfort A/C

M & L Temp 
S/C Refrigeration

Waterloop
Heat Pumps

M Temp Refrig
Mobile A/C

Chillers
Heat Pumps

Note: All GWP values from the IPCC, “AR5”

Solstice N40
R-448A

GWP=1273  

M & L Temp
Commercial 
Refrigeration

M Temp
Commercial 
Refrigeration

Solstice N41
R-466A*

GWP 733

Solstice N40
R-448A

GWP=1273  

Stationary / 
Comfort A/C

M & L Temp
Commercial 
Refrigeration

Stationary / 
Comfort A/C/

VRF

*Provisional ASHRAE number

http://www.abc-supermarket.com/cgi-bin/mivavm?Merchant2/merchant.mvc+Screen=PROD&Store_Code=SE&Product_Code=FGDB&Category_Code=DPF
http://www.abc-supermarket.com/cgi-bin/mivavm?Merchant2/merchant.mvc+Screen=PROD&Store_Code=SE&Product_Code=FGDB&Category_Code=DPF
http://www.abc-supermarket.com/cgi-bin/mivavm?Merchant2/merchant.mvc+Screen=PROD&Store_Code=SE&Product_Code=FGDB&Category_Code=DPF
http://www.abc-supermarket.com/cgi-bin/mivavm?Merchant2/merchant.mvc+Screen=PROD&Store_Code=SE&Product_Code=FGDB&Category_Code=DPF
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Cold Chain Impact

• Cold chain is the transportation of temperature-sensitive products along a supply chain through 

thermal and refrigerated packaging methods and the logistical planning to protect the integrity of these 

shipments across the food chain “from farm to fork”

• The common range of temperatures for a cold chain in the food industry are chilled (0°C to 5°C) and 

frozen (-18°C to -24°C). However, specific temperature tolerances depend on the product being stored and 

transported

Farming Processing Transport Distribution Consumption

R-450A 
(601 GWP)

• Med temp in Supermarkets

• Commercial Cabinets

• Med temp warehousing

• Convenience Stores

• Supermarkets

• Cold Stores / Distribution w/h

R-448A 
(1273 GWP)

• Refrigerated Road 

Transport

• Commercial Cabinets

• Refrigerated Sea Transport

R-452A 
(2156 GWP)

• Convenience Stores

• Kitchens / Restaurants

• Commercial Cabinets

• Fresh Food Storage

R-455A 
(146 GWP)
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Refrigerated Road Transport Solstice 452A
(R-452A)
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Global Trends in Retail Refrigeration

• Supermarkets

- Flat growth

- Semi-distributed architectures 

and cascade systems promise 

better eco-efficiency

• Hypermarkets

- Declining

- Centralized systems common

- Cascade systems promise 

better eco-efficiency

• Convenience Stores

- Strong growth 

- Smaller charge unitary equipment

- Growth of self-contained integral systems

• Small Supermarkets

- Steady growth

- Development of new architectures

- More efficient cooling & HVAC 

energy management (waterloop, 

semi-distributed)
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• Nonflammable (ASHRAE A1) and 

non-ozone depleting

• GWP of 1273 is 68% lower than 

R-404A (AR5)

• Proven energy efficiency: 5 - 16% 

lower consumption vs R-404A 

• U.S. EPA SNAP listed & UL listed

• Meets EU F-Gas and Japan 

Emission Control Act 

• Qualified for use by all major 

component manufacturers 

20000+

Installations

Globally

Best New or Retrofit Solution for Supermarkets

Solstice® N40 (R-448A)
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Refrigerant Properties

Solstice N40 has better environmental properties 

10

Refrigerant R-404A N40 (R-448A)

Mixture R125/R143a/R134a R125/R32/R134a/R1234

yf/R1234ze

Composition, % 44/52/4 26/26/21/20/7

Type HFCs HFCs & HFOs

Ozone Depletion

Potential (ODP)

ZERO ZERO

Global Warming 

Potential (AR5 report, 

GWP)

3943 1273                         

(32% of R404A GWP)

ASHRAE Safety Class A1 A1

Flammability Non flammable Non flammable

Toxicity (allowable limit, 

ppm)

1000 1000
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Comparison of Performance 

Better COP, suitable for retrofits and new equipment

11

Refrigerant R-404A N40 (R-448A)

Boiling Point, C -46.2 -45.9

Critical Temperature, C 72.1 83.7

Lubricant type Polyol Ester Polyol Ester 

(no change)

Mean Pressure @ -30C, 

Bar-g

1.02 0.78

Mean Pressure @ +40C, 

Bar-g

17.1 16.6

Cooling Capacity 100 

(Base)

98-105

Coefficient of 

Performance (COP)

100 

(Base)

105-115
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Toshiba Carrier tests Solstice N40 in Japan
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Solstice N40 adoption in Thailand
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Solstice N40 adoption in Japan
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Asia Pacific Success Stories

R-448A adoption growing in APR

Solstice N40 
(R-448A)

1273 GWP

Solstice N40 is also enjoying growing success in other countries in APAC region:

Japan: 

• Seven 11 Japan – N40 Adopted along with CDU’s

• Other major supermarkets under final trials

China: 

• Auchan

• Carrefour / Walmart + others running trials on N40 – to prove performance

Philippines:

• Promote use of N40 / N13 & L40X products

Malaysia:

• KLCC cold storage stores 

Taiwan:

• Interest with supermarkets and cold room users

ANZ Region:

• Coles supermarket adopted / other applications working well

Other countries also seeing good interest in trailing / adoption of N40

‘Kicking Goals’ at Perth Stadium

• Prestigious new Perth sports stadium

• R-448A used in MT and LT

• Lower carbon footprint / running costs

• -40ºC Blast Freezers 

• Custom designed W/Cooled & A/Cooled 
Condensing units
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Selected Solstice N40 stores

Solstice® N40 Adoption

3,700+ 

Stores

17,000+ Stores

2,500+ 

Stores

Most widely adopted lower GWP non-flammable, R404A alternative for supermarkets



© 2017 by Honeywell International Inc. All rights reserved. 

Best digital tools for your business + technical training
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Honeywell Apps, Online and Software Tools and Other

Training video

Savings calculator Solstice® N40Genepro simulation software Retrofit guideline

https://v.youku.com/v_show/id_XMzgwOTI4NDgwMA==.html?spm=a2h0k.11417342.soresults.dtitle
https://www.honeywell-refrigerants.com/europe/N40-honeywell-supermarket-calc/
https://www.fluorineproducts-honeywell.com/refrigerants/genetron-properties-suite/
https://www.honeywell-refrigerants.com/europe/wp-content/uploads/2015/09/Solstice-N40-Retrofit-16.pdf
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In Summary
18

Solstice N40 (R-448A)

• Help end-users meet HFC 

phase-down targets (Kigali 

Amendment)

• Provide design flexibility (similar 

capacity and pressure)

• Maintain / improve safety in 

workplace (e.g. ASHRAE A1 

Class)

• Improve system energy 

efficiency

• Allow end-users & industry 

meet their environmental goals
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20000+

Installations

Globally
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DISCLAIMER

Although all statements and information contained herein are believed to be accurate and reliable, they are presented without guarantee or warranty of any kind, expressed or implied. Information provided herein does not relieve

the user from the responsibility of carrying out its own tests and experiments, and the user assumes all risks and liability for use of the information and results obtained. Statements or suggestions concerning the use of materials

and processes are made without representation or warranty that any such use is free of patent infringement and are not recommendations to infringe on any patents. The user should not assume that all toxicity data and safety

measures are indicated herein or that other measures may not be required.


