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Honeywell Overview

Aligned to Key Global Macro Trends
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Aerospace Performance Materials
and Technologies

$14.8B
Sales

$9.3B
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

$4.6B
Sales

Connecting Workers

• Wireless, Voice, Mobility, Data Analytic 
Solutions for Workers

• Warehouse Automation
• Keeping Workers Safe

Vocollect™

Home and Building 
Technologies

$10.7B
Sales

Connecting Homes and 
Buildings

• Security and Fire
• Connecting Homes With Lyric™
• Open Software Connecting “Internet Of 

Things” in Buildings

evohome

NYSE: HON | ~1,300 sites | ~131,000 employees | Morris Plains, N.J. headquarters | Fortune 100 
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Solstice® Liquid Blowing Agent (LBA) 
Introduction
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Fluorine Products Generations of New Products

Honeywell Innovation = Environmental Breakthroughs

1st Gen 2nd Gen 3rd Gen 4th Gen
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Comparison of  Environmental Properties*

Honeywell Provides Best Environmental Solutions

Property HCFC-
141b

Enovate®

245fa

HFC-365mfc
HFC-227ea

(93/7)

Cyclo-
pentane

Methyl 
formate Methylal

Solstice®

LBA

Molecular 
structure

CCl2FCH3 CF3CH2CHF2
CF3CH2CF2-CH3

CF3-CHF-CF3
(CH2)5 HCOOCH3 (CH3O)2CH2 CF3CH=CHCl

ODP 0.11 ~01 ~01 ~01 ~01 ~01 ~03

GWP, 100 
year 7822 8582 9822 <251 ~14 <251 12

VOC Status 
(Fed US) 4 Exempt Exempt Exempt VOC Exempt VOC Exempt
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* These are but some of a 
mosaic of properties that 
must be evaluated in 
assessing candidate 
blowing agents

1. 2010 Report of the Rigid and Flexible Foams Technical Options Committee (FTOC) 2010 Assessment, 
Appendix 1; http://ozone.unep.org/Assessment_Panels/TEAP/Reports/FTOC/

2. IPCC, 2013: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, 
M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge 
University Press, Cambridge, United Kingdom and New York, NY, USA, 1535 pp.

3. No impact on ozone layer depletion and is commonly referred to as zero. Ref: Preliminary report: Analyses 
of tCFP's potential impact on atmospheric ozone; Dong Wang, Seth Olsen and Donald Wuebbles, Dept. of 
Atmospheric Sciences, University of Illinois, Urbana, IL

4. Manufacturer Literature
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Comparison of  Flammability*

* These are but some of a mosaic of properties that must be evaluated in assessing candidate blowing agents

Honeywell Provides Non- Flammable Solutions

Property HCFC-
141b

Enovate®

245fa

HFC-
365mfc 2

HFC-227ea 
(93/7)

Cyclo-
pentane

Methyl 
formate

Methylal
Solstice®

LBA

Molecular 
structure

CCl2FCH3 CF3CH2CHF2
CF3CH2CF2-CH3

CF3-CHF-CF3
(CH2)5 HCOOCH3 (CH3O)2CH2 CF3CH=CHCl

Flashpoint
 (°C)

None None None -37 -19 -30.5 None

Flame 
Limits, vol
 % (LEL-

UEL)

7.6-17.7 None None 1.1-8.7 4-23 2.2-19.9 None

1- Manufacturers’ literature
2- HFC-365mfc is flammable. The non-azeotropic blend is considered non-flammable if the concentration of HFC-
227ea is > 5 %. Reference Solvay Technical literature Solkane-365-227-blends
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Insulation Performance Varies with Temperature

Enovate 245fa and Solstice ® LBA are superior to 365mfc and cyclopentane 
at all temperatures and this advantage is even greater at low temperatures.

k-factors will vary by formulations

Low
er Therm

al C
onductivity = Better Insulation
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Transitioning from HCFC 141b

Solstice® LBA: Low Capital and Cost Transitions, Most Efficient and Environmentally Superior

141b

Cyclo-
pentane

Performance
Cost-effective
Environment

Safety

Performance
Cost-effective
Environment

Safety

Performance
Cost-effective
Environment

Safety

245fa & 
Blends

Solstice
 LBA & 
Blends

•May not meet emerging 
energy standards and may 
require a 2nd transition to 
245fa or Solstice® LBA

Current: Transition to: Assessment Future Impact

• Solution available today
• Will meet energy efficiency 

standards
• Can transition to Solstice ®

LBA in future to meet GWP 
standards

•Most energy efficient 
blowing agent with very low 
GWP puts you in the best 
position now and in the 
future 



Honeywell Confidential © 2017 by Honeywell International Inc. All rights reserved. 

Commercial Adoptions
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Solstice® LBA applications

Many applications for Solstice® LBA

Appliances Spray foam

Insulation panel LNG ship Reefer container
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Solstice® LBA - Appliance

Pure Solstice® LBA system: improve EE by 9% compared with CP system

• Best insulation 
performance of any 
blowing agent 

• Ultra-low global 
warming potential

− GWP=1, equiv to CO2

• Non-ozone depleting

• VOC-Exempt (U.S. 
EPA)

• Non-flammable
*Formulation tailored for the blowing agent
*Test result from Chinese OEMs
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K-factor of refrigerator foam for Chinese OEMs

Pure Solstice® LBA system :  15% improvement over cyclopentane  baseline

7% vs 

CP 

10% 

vs CP 
15% 

vs CP 

* Formulation tailored for the blowing agent



Honeywell Confidential © 2017 by Honeywell International Inc. All rights reserved. 

Solstice® LBA - Spray 

Solstice® LBA System Shows Better Insulation than 245fa System

Initial Thermal Conductivity (Lambda) •Solstice® LBA : 
– 3~4% better insulation 

than 245fa 

–  Similar thermal 
conductivity as 141b 
system

–  Small process 
parameter difference 

– No new equipment 
requirements
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Solstice® LBA “Takes Off” at the Cleveland Airport

Solstice® LBA Performance Benefits vs Enovate 245fa

BENEFITS RELATIVE TO ENOVATE® 245fa

• 2-4% higher insulation value
• 8-10% better yields (materials savings)
• Higher compressive strength
• Improved foam performance across a wide
  range of surface temperatures (extends the
  spray season)

• Lower clogging of guns (contractor benefit) 
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Solstice® LBA: Spray Foam (UAE)

Great Low GWP, High Energy Efficiency Solution

• Superior cold substrate application, quick rise similar to HCFC-141b
• Ease of application when the external ambient is less then 10°C
• 7-12% higher yields
• 30% higher compressive strength at lower loading of blowing agent
• Equivalent initial k-factor (0.1595 (BTU in/hr ft2 °F ) @  24°C)
• Better substrate adhesion to metal surfaces 
• Equivalent dimensional stability at lower loading at 75°C /90°C /-30°C

BENEFITS OF SOLSTICE LBA RELATIVE TO HCFC-141b
Ain Al Fayda, UAE (2015)
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Solstice® LBA – LNG CARRIERS  

Solstice ® LBA Provides Similar Boil-off Rate as HFC-245fa for the Membrane Type LNG Ships 

•Solstice® LBA 
–  ~3% lower lambda 

than 245fa system at 
room temperature, and 
similar lambda as 
245fa system at 
cryogenic temperature

– First LNG ship with 
Solstice LBA insulation 
delivered in 2016

La
m

bd
a, 

m
W

/m
K

Tested at mean temperature 20degc
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Field trials with LBA – Continuous PIR board 

Solstice® LBA blown foam offers excellent insulation performance. 

Process Parameters
Temperatures

Polyol/Isocyanate <20°C (68°F)

Mixing head <25°C (77°F)

Laydown <23°C (73°F)

Pressure

Mixing head 130 bars (~1900psi)

Line speed > 10m/min (32ft/min)

Properties Measured
Density, kg/m3 32.8 
Initial Lambda at 10°C, 
mW.mK 17.1 

R-value at 10°C 8.4
Compressive Strength, kPa 165
Closed Cell, % 92.9

Properties Measured
Density, kg/m3 32.2 
Initial Lambda at 10°C, 
mW/mK 17.1

R-value at 10°C 8.5
Compressive Strength, kPa 124
Closed Cell, % 97.6

Drop-in evaluation in a cyclopentane formulation Drop-in evaluation in an iso-pentane formulation
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SOLSTICE® LBA – REEFER CONTAINER

Solstice® LBA maximizes energy efficiency and reduces operating cost

Heat Leakage

1% to 2%
4% to 5%

Enovate® 245fa 
blend with CP

Solstice® 

LBA

Cyclopentane baseline
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Thermal Conductivity

7% to 10%Solstice® LBA
 at 10 C

% Improvement 
compared to Cyclopentane

Data generated during unoptimized commercial production runs 
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AWARDS AND RECOGNITION 
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Solstice® LBA and GBA Large Scale Plant 

Large-scale Plant Operational in US Since 2014

‒ First Solstice LBA plant in US, Q2, 2014
‒ First Solstice GBA plant in US, Q4, 2014
‒ Plan to set up second Solstice LBA plant in China, H2, 2018



Honeywell Confidential © 2017 by Honeywell International Inc. All rights reserved. 



Honeywell Confidential © 2017 by Honeywell International Inc. All rights reserved. 

Solstice® LBA Global Recognition by 
Industry and Government

Winning Awards Globally for Innovation and Sustainability

Grand Prix

17th Ozone Layer 
Protection and Global 
Warming Prevention 
Technology Grand 

Prix

Center for the 
Polyurethanes 

Industry 
Innovation Award

Innovation Award

Top 10 Green 
Product of 2016 

by Building Green

Building Green 
Products Award

Governor's Iowa 
Environmental 

Excellence Award

Excellence Award
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Whirlpool Media Day (Jan 22, 2014) 

Whirlpool starts production at Amana… 
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Afinox Adopting Solstice® LBA in EU

Solstice® LBA helps improve industry’s environmental footprint
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Solstice® LBA Adopted by Top 3 Chinese OEMs

Top 3 Chinese OEMS Using Solstice LBA 

◄ Midea: November 2013

▼ Haier: September 2014

◄ Hisense: April 2015
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US Spray Foam Adopts Solstice® LBA

LaPolla launched spray foam in April 2015…  others following
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Momentum building in Japan

Japan adoption increasing rapidly... several announcements
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Special Reefer produced for 
Europe owner

Reefer Industry Is Adopting Solstice®

Launched at Europe Intermodal 2014

2014 Europe Intermodal 
Exhibition

Property Stakeholder Benefit
Superior Insulation Lower operating costs / more energy efficient

Greater strength Support reefer durability and enhances 
lifetime duration

Better flow and fill Reduces scrap and rework

More even density distribution Consistent energy efficiency

Property 
Summary 
(Solstice  
vs. Cp)
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Kingspan Adopting Solstice® in EU

Launched at EcoBuild March 2014
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Honeywell is Prepared for Evolving Regulations, Customers Adopting Now

• Global adoptions underway across multiple applications
- 18 Appliance Manufacturers currently utilizing Solstice LBA
- 18 Spray, panel and reefer adoptions to date

• Energy efficiency is the primary driver:
-  Up to 10% better than cyclopentane in appliance
-  6-8% better than 245fa in spray foam systems

• HFCs coming under regulatory pressure in the US, EU and 
globally

• Solstice products are fully commercial, registered and sold / 
distributed globally
- First Solstice LBA and GBA plants are on line in US, 2014
- Plan to set up the second Solstice LBA plant in China, H2, 2018

Summary – Solstice® LBA 
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http://www.honeywell-blowingagents.com
Disclaimer
Although Honeywell believes that the information contained herein is accurate and reliable, it is 
presented without guarantee or responsibility of any kind and does not constitute any representation 
or warranty of Honeywell, either expressed or implied.  WITHOUT LIMITING THE FOREGOING, 
HONEYWELL DISCLAIMS THE WARRANTY OF MERCHANTABILITY, FITNESS FOR USE AND 
NON-INFRINGEMENT. 

A number of factors may affect the performance of any product, including other raw materials, 
application, formulation, environmental factors and manufacturing conditions among others, all of 
which must be taken into account by the user in producing or using the products. The user should 
not assume that all necessary data for the proper evaluation of these products are contained herein. 
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 liabilities (including, but not limited to, 
risks relating to results, patent infringement, regulatory compliance and health, safety and 
environment) related to the use of the products and/or information contained herein.


