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Fluorine Products Generations of New Products
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Chlorofluorocarbons Hydrochlorofluorocarbons Hydrofluorocarbons Hydrofluoroolefins
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Honeywell innovation to achieve environmental breakthroughs

3
ODP Ozone Depletion Potential is relative amount of ozone degradafidfiebiipafédikith R1CODR FIOENT IGWP Global Warming Potential number equivalent to CO2 impact with GWP =1



Honeywell

[NponssoacTeo
3HEProaadPPEKTUBHbLIX
BCreHmBaTenem ¢ HA3KUM
M7l npuaBaHo OTBETUTL Ha
Bbl30Bbl, CBA3aHHbIE C
N3MEHEHNAMMU KnumarTa.

Globally, another transition is in progress, this
time to address climate change. Low Global
Warming and Energy Efficient blowing agent
production iIs ready to serve this transition — and
commercialization is accelerating globally.
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Solstice® LBA and GBA Large Scale Plants
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- Q2 2014 start-u p for Solstice® LBA - 2-n kBapTtan 2014 r. : Hayano npoussoacTtea Solstice® LBA
. Q4 2014 start-u D for Solstice® GBA - 4-n xBapTan 2014 r. : Hayano npoussoactea Solstice® GBA

- MpeT npoekTupoBaHue elle 2-x 3aBogoB
— Planning underway for 3@ and 4t plants

Commercial Solstice®plants up are and running
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Solstice LBA and GBA Adoptions Accelerating Globally

YckopeHue nepexona Ha Solstice® LBA n GBA no Bcemy mupy Honeywell
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Bringing LGWP solutions to many appllcatlon across the globe




Sustainable Solutions for Foam Applications

HanexHble pelueHns ons npov3BoACTBa NeHomaTepuanos

Honeywell

Extruded Polystyrene

Refrigerator / Freezer

—

—
o ®

Solstice®

LBA
GwWP=1
Non-ODP
VOC-Exempt
Non-Flammable
Replaces
245fa, 365mfc,
141b, HC

Solstice®

GBA
GWP<1
Non-ODP
VOC-Exempt
Non-Flammable
Replaces
22,142hb, HC,
141b, 134a,
152a, CO2

Solstice LBA and GBA: Sustainable Solutions for Foam Applications
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Comparative Physical Properties — Solstice LBA

CpaBHuTenbHble dranydeckme ceonctea Solstice® LBA Honeywell

Solstice LBA | 245fa | 365mfc | Cyclopentane

Cl H Mol. Weight 130 134 148 70
Boiling Point
C=—¢C °C 19 153 | 40.0 49.3
oF 66 59.5 104 120.7
H CFs Flashpoint
°C None None <-27 -7
°F None None -17 19
* (E) 1-chloro-3,3,3- LFL{)U.FL . None None | 3.6-13.3 1.5-8.7
trifluoro-propene (Vol % in air)
. obp _ L ow___. 0 0 0
* Trans iIsomer : GWP, 100 yr 12 :1’030(3) 910 <25(5)
|| OEL@ (PEL) 800 1 300 | 1,000 600

1. No impact on ozone layer depletion and is commonly referred to as zero, Reference: Preliminary report: Analyses of tCFP’s potential impact on atmospheric ozone; Dong Wang, Seth Olsen, and
Donald Wuebbles Department of Atmospheric Sciences University of lllinois, Urbana, IL

2. Global Warming Potentials and Radiative Efficiencies of Halocarbons and Related Compounds: A Comprehensive Review; Hodnebrog et. al., Reviews of Geophysics, April 2013

3. 2007 Technical Summary. Climate Change 2007: They Physical Science Basis. Contribution of Working Group 1 to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change.

4. Workplace Environment Exposure Committee / Manufacturers’ literature

5. UNEP Rigid anf Flexible Foams Technical Options Committee 2010 Report

Note: Physical properties are one of a mosaic of attributes that must be assessed to determine the suitability of any material as a blowing agent.

Solstice LBA Has Excellent Blowing Agent Properties
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Safe for Users and the Environment

Be3onacHOCTb A5 Nonb3oBaTenen U 3KONorum Honeywell
Lifetime (yrs) 13.4 Global Warming 1,300
Potential (GWP)*
9.2
Very Low Global
Short-lived Warrlning
0.1 I 1
CP  141b 245fa 134a | Solstice® 141b  245fa 134a |Solstice®
LBA LBA
*141b
« Cyclopentane «141b * Cyclopentane
¢ » 245fa
» 365mfc * 2451a « 1343
 134a " 365mfc
A | |- solstice LBA SEUIIE s .
Higher Cost » Solstice LBA

*Source: Climate Change 2013: The Physical Science Basis. Contribution of Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change,
Cambridge University Press. (ex cyclopentane, which is from the UNEP Foams Technical Optionc Committee 2010 Report

Superior Safety and Environmental Performance
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Solstice LBA vs. High GWP Blowing Agents

Solstice LBA B cpaBHEHUM CO BCMEHUBATENSAMM C BbICOKUM [T Honeywell
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» Enovate® 245fa, Solstice® LBA best insulators

* The lower the temperature the better the
performance of 245fa, Solstice® LBA

17

Thermal Conductivity, mW/m K
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Lower Thermal Conductivity

Temperature, °C

k-factors will vary by formulation

Enovate® 245fa, Solstice® LBA are best in low temperature insulation
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Solstice LBA and Other LGWP Blowing Agents

Solstice LBA v gpyrvie BcneHusaten ¢ Hu3kum [T Honeywell

Initial Lambda
Solstice LBA Provides Lowest Lambda
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Solstice LBA provides lowest lambda, Even with Un-optimized Systems
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Improved Insulation — Solstice LBA

Solstice® LBA: YryulieHHas Tenionsonsaums Honeywell

Improvement on R-value vs. alternatives
Mean Temperature 4°C

Additional Benefits

Eﬂﬂ'lt"ﬂtﬂm zﬁfﬂ [
Baseline Solstice LBA
*Non-flammable = no capex

Low density: ~35 vs. ~45Kg/m3 (water)
*Good processing (solubility, flow)

*Good adhesion to liner or skin

AononHutenbHble NpenmMyLiecTBa

Water(CO,)

* Heroptouuni = oTcyTCcTBME KanuTasbHbIX 3aTpaT

* Huskasa nnotHocTtb: ~35 vs. ~45Kg/m3 (Ha BO4HOM OCHOBE)
* BbicOKas TEXHONMOMMYHOCTb (PaCTBOPUMOCTb, TEKYYECTb)

» Xopowiasa agresns K cyécTtpaty

*Base on Honeywell internal data.

Up to 10% improved insulation than pentane based foam
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More Energy Efficient

MoBbiLLEHHas aHepProaddEKTUBHOCTb Honeywell

% Enerqy Efficiency Change of
Refrigerator?

Solstice™ . .
Liquid Blowing Agent *In refrigerator and panel trials,

Solstice LBA saves energy:

— 10-12% more efficient than
cyclopentane

Baseline
(245fa)

— 2% more efficient than 245fa

Ha ucnbiTaHMAX B cermeHTax XxonogunbHoOro
obopynoBaHMA u caHABUY-NaHenen Solstice LBA
npoAeMOHCTPMpoBano aHeproach¢eKTMBHOCTb

* Ha 10-12% Bblle, YEeM LUUKNONEHTaH

Hydrocarbon * Ha 2% BbiWwe, Yem 245fa

(Cyclopentane)

10-12% More Enerqgy Efficient than Cyclopentane

1) Commercial refrigerator trials; unoptimized formulation of
Solstice L- BA; Cyclopentane vs. 245fa from AHAM trials  HONEYWELL - CONFIDENTIAL 13



Regulatory Status

HopmaTtusHbIN cTaTyc

Honeywell

* Global Regulatory Filings:

- Current registrations: US (SNAP and PMN), EU REACH (1,000MT), China
(<100MT), Japan, Canada, S. Korea, others

- Registrations in Process: China (1,000MT)

- No unique product safety registration requirements in: India, Indonesia,
Mexico, Brazil, S. America, Central America, M. East, Africa

* VOC Exempt: August 2013
- US EPA Ground Level Ozone measure
- Akin to POCP in Europe

Globally Registered for Commercial Sale

14
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Summary

3aknioueHmne Honeywell

» Superior Energy Efficiency Performance
- 2-4% more energy efficient than 245fa
- 8-10% more energy efficient that Cyclopentane

« Strong environmental properties
- GWP of 1 (= CO,), non-ODP, VOC-exempt, non-flammable

« Commercially available today
- Today: World class, large scale plant

- Commercial sales have begun globally in multiple applications

* Registered globally
- Current registrations: REACH <1,000, US, Japan, Canada, Mexico, Brazil, S. Korea, others
- Registrations in Process: China (>1,000mt)

- No limitations on sales in: India, Indonesia, Mexico, Brazil, S. America, Central America, M.

East, Africa  npesocxoaHas sHeproadekTMBHOCTE
* Ha 2-4% Bblwwe, yem y 245fa
* Ha 8-10% BblLle, YeM y uuMKnoneHTaHa
Bbicokasi 3KONOrM4YHOCTb
* [T paBHbIM1 (=CO3), He oTHOCcKTCA K OPB 1 J1IOB, Heroptounit
Kommepuecku JoCTyneH yxe cerogHsa
* 3anyLLeHo KpynHomaluTabHoe NpomM3BoACTBO MMPOBOTO Kaacca
* Kommepyeckme NocTaBKM No BCEMY MUPY AN Pa3/IMYHbIX 0bnactelr npumMeHeHun
3aperectpuposaH: EC, CLUA, AnoHuna, KaHaaea MeKkcuka, bpasuaua, FOxHaa Kopees n gpyrve cTpaHbl
B npouecce peructpauum: Kutam (> 1000 T)

High Performance & Sustainable Solution Exist Toda

15
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Solstice® LBA Blends with Pentanes

Solstice® LBA B cMecax ¢ NeHTaHaMmu

Honeywell
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Solstice® LBA Cyclopentane blends are an ideal balance of performance and cost
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