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Honeywell: history of innovation

Aerospace

Automation and 
Control Solutions

$39-39.5B
in sales*

*2013 guidance

54%
sales outside U.S.

Performance Materials 
and Technologies

Transportation
Systems

• 1,300 sites, 70 countries

• 132,000 employees

• Morristown, NJ  (HQ)

• Fortune 100

Energy 
efficiency

Cost-affordableSafetyEnvironmental 
compliance

Montreal Protocol
Kyoto Protocol

F-gas 

CFCs HCFCs HFCs

Very high ODP&GWP ODP=0, but high GWP

R123
R22

404A, 410A 407C, 134a, 
Performax (407F)

High ODP and GWP

R12

HFOs
ODP=0, GWP low or ultra low

Solstice ® family

Blowing Agents

MAC

Stationary RAC

Aerosols / Solvents

Solstice ® yf

Solstice ® ze

Solstice ® zd
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F-Gas – Control of Use in Commercial Refrigeration 

2015 2016 2017 2018 2019 2020 2022 2025 2028 2030

New Installation 
Bans*

(only main bans affecting Refrigeration shown 
here)

Maintenance & Service 
Bans*

(only those affecting Refrigeration shown here)

Stationary Refrigeration 
Equipment requiring HFC 
>2500 GWP

Centralised multipack 
systems >40kW capacity 

using HFC >150 GWP / 
except primary circuit  (not 
distributed) of cascade 

system where  <1500
GWP is acceptable

New Commercial 
Refrigerators / Freezers 
(hermetically sealed 
systems) >2500 GWP

New Commercial 
Refrigerators / Freezers 
(hermetically sealed 
systems) >150 GWP

Domestic refrigerators 
and freezers using 
HFC’s >150 GWP

Virgin F-gases >2500 GWP 
for servicing ref equip. With 
charge size of >40 T CO₂-eq
(~10kg R404A)

Recycled  and reclaimed F-

gases with >2500 GWP for 
servicing ref equip with a 
charge size of >40 T CO₂-eq

RAC & H/Pump equip. pre-
charged with F-gases must be 
included in a registered Quota 
system beginning 2017

Exemptions include Military 
equipment and refrigeration 
applications below -50 Deg C

*Note – This document is not a comprehensive collection of all the  2015 F-gas bans

NOTE: R407F (<1825 GWP) repl. for 
R404A - can be used for servicing 
without end date  (beyond 2030...)
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HFC Demand – Supply forecast

183 180 172 164 165
137

22

22

22
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22169

182

2020

115

2019

115

2018

115

2017

169

20162015

149*

2014

30

Total HFC demand**
Pre-charged imports into EU
Stock build-up
QuotaTotal EU HFC sales forecast in CO 2 equivalents 

In million tons of CO 2 equivalent

Quota shortage expected from 2016
* Adjusted for inventory being built up in 2014
** Also includes non reported HFCs
Source: HONEYWELL analysis, EEA technical report on  fluorinated greenhouse gases
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Introduction to Solstice ® family

Solstice® HFO molecules
Low and medium pressure applications

Nonflammable
(ASHRAE A1)

Mildly flammable
(ASHRAE A2L)

Examples of  potential
applications

R-134a
GWP=1430

Solstice ® yf
GWP* < 1

Auto A/C, Vending, 
Refrigerators

Solstice ® ze  
GWP* < 1

Chillers, CO2 Cascades
Refrigerators

R-123
GWP= 77

Solstice ® zd
GWP* =1

Centrifugal Chillers

Solstice® Blends

Non Flammable
(ASHRAE A1)

Mildly Flammable 
(ASHRAE A2L)

Examples of potential 
applications

R-134a
GWP=1430

Solstice ® N13 (R-450A)
GWP* = 547

Chillers, Med-temp 
Refrigeration

R-404A
GWP=3922

Solstice ® N40 (R-448A)
GWP* = 1273 

Solstice ® L40X 
(R-455A)
GWP* < 150

Low-Temp 
Refrigeration

R-22
GWP=1810

Solstice® N20  
GWP* = 891

Solstice ® L20 (R-444B)
GWP* = 295

Stationary A/C, 
Refrigeration

R-410A 
GWP=2088

Solstice ® L41 (R-447A)
GWP* = 572

Stationary A/C 
Applications

*IPPC5
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REFRIGERATION
Genetron Performax ® LT (R407F)

Solstice ® N40 (R-448A), Solstice ® N13 (R-450A), Solstice ® L40X (R-455A), Solstice ® ze
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Genetron Performax® LT (R407F): A1, GWP=1825 for tod ay
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Solstice® N40 (R -448A): A1, GWP=1273 for today 
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Solstice® N40 (R -448A): A1, GWP=1273 for today 
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@ -10°C/40°C (food temperature 1 °C)

Solstice® N13 (R -450A): A1, GWP=547 for today 

Refrigerant Pabs (kWh)

N13 (R450A) 233.6

R134a 241.1

COP gain +3.1%

� 8000m2 

� Commissioned October 2013
� Axima Refrigeration
� A global saving of 90 tons CO2eq / year compared with a 

secondary Glycol / R-134a / CO2 system 
� Savings of 960 tons CO2eq / year compared with using a 

standard R-404A DX system

Auchan Epinay (Paris): first R450A hypermarket
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Solstice ® L40X: A2L, GWP<150 for tomorrow

Drop-in results (freezer)

Tevap Tdisch Tcond Q0 COP

[°C] [°C] [°C] [%] [%]

R404A -34.9 100 33.5 100% 100%

L40X -34.4 108 36.1 96% 106%

S
ol

st
ic

e
®
L4

0X

Solstice ®  L40X
Baseline R-404A (A1, 3922 / 3943)

GWP 4th  / 5th 148 / 145

Class . A2L
Potential app. Self-contained, condensing units

Use New

Drop-in (1) Cap. 4% lower

Drop-in (1) Eff. 3% to 6 % higher

Compressor (2) Recip, Rotary, Scroll

Comments Same Tdis in LT
Status Developmental

Calorimeter tests on compressor (FH2511Z Mid/Mid with SH=10K)

Tdischarge ( °C) COP vs. R404A

-40 -35 -30 -25 -20 -15 -10

30 -1% 2% 5% 7% 9% 11% 12%

35 -1% 3% 6% 8% 10% 11% 12%

40 -1% 3% 7% 9% 11% 12% 13%

45 2% 7% 10% 12% 14% 15%

50 0% 6% 11% 14% 15% 17%

55 4% 10% 15% 18% 19%

60 1% 9% 16% 20% 23%

1

2
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Solstice ®ze: A2L, GWP<1 for tomorrow
S
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R1234ze

CO2

Results
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Solstice ® family

Solstice® HFO molecules
Low and medium pressure applications

Nonflammable
(ASHRAE A1)

Mildly flammable
(ASHRAE A2L)

Examples of  potential
applications

R-134a
GWP=1430

Solstice ® yf
GWP* < 1

Auto A/C, Vending, 
Refrigerators

Solstice ® ze  
GWP* < 1

Chillers, CO2 Cascades
Refrigerators

R-123
GWP= 77

Solstice ® zd
GWP* =1

Centrifugal Chillers

Solstice® Blends

Non Flammable
(ASHRAE A1)

Mildly Flammable 
(ASHRAE A2L)

Examples of potential 
applications

R-134a
GWP=1430

Solstice ® N13 (R-450A)
GWP* = 547

Chillers, Med-temp 
Refrigeration

R-404A
GWP=3922

Solstice ® N40 (R-448A)
GWP* = 1273 

Solstice ® L40X 
(R-455A)
GWP* < 150

Low-Temp 
Refrigeration

R-22
GWP=1810

Solstice® N20  
GWP* = 891

Solstice ® L20 (R-444B)
GWP* = 295

Stationary A/C, 
Refrigeration

R-410A 
GWP=2088

Solstice ® L41 (R-447A)
GWP* = 572

Stationary A/C 
Applications

*IPPC5
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Merci ! Questions?
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DISCLAIMER
Although all statements and information contained h erein are believed to be accurate and reliable, the y are presented without guarantee or warranty of any  kind, 
expressed or implied. Information provided herein d oes not relieve the user from the responsibility of  carrying out its own tests and experiments, and th e user 
assumes all risks and liability for use of the info rmation and results obtained. Statements or suggest ions concerning the use of materials and processes ar e made 
without representation or warranty that any such us e is free of patent infringement and are not recomm endations to infringe on any patents. The user shou ld not 
assume that all toxicity data and safety measures a re indicated herein or that other measures may not be required.


