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Honeywell: history of innovation
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F-Gas — Control of Use in Commercial Refrigeration Honeywell

New Installation
Bans*

(only main bans affecting Refrigeration shown
here)

Domestic refrigerators

and freezers using
HFC's >150 GWP

1

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

RAC & H/Pump equip. pre-

charged with F-gases must be
included in a registered Quota
system beginning 2017 (~10kg R404A)

New Commercial
Refrigerators / Freezers
(hermetically sealed

systems) >2500 GWP

\ 4

I

Virgin F-gases >2500 GWP
for servicing ref equip. With
charge size of >40 T CO,-eq

Maintenance & Service

Bans*

(only those affecting Refrigeration shown here)

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

Stationary Refrigeration New Commercial
Equipment requiring HFC Refrigerators / Freezers
>2500 GWP (hermetically sealed

systems) >150 GWP

Centralised multipack
systems >40kW capacity
using HFC >150 GwP /
except primary circuit (not
distributed) of cascade
system where <1500
GWP is acceptable

v

PR [ 2016 #2017 #|2018 #2019 #2020 #2022 #|2025 & 2028 #-—

Performax® LT NOTE: R407F (<1825 GWP) repl. for
F-Gas Ready R404A - can be used for servicing
Honeywell without end date (beyond 2030...)
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HFC Demand — Supply forecast

Honeywell

— Quota
7% Stock build-up
] Pre-charged imports into EU
[ ] Total HFC demand**

Total EU HFC sales forecast in CO , equivalents
In million tons of CO , equivalent

o
/30/
22 182 29
— 22 22 59
22 Ry
169 1699 -
\\
115~———115 115
183 180 172
149* 164 165 .
2014 2015 2016 2017 2018 2019 2020

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

Honeywell

Solstice® Low GWP Refrigerants:
Winner of the

Low Carbon Achievement Solstice® HFO molecules
of the Year Low and medium pressure applications

~ Solstice © yf
R'134a GWP*< 1
GWP=1430 Solstice ® ze
GWP* < 1
R-123 Solstice ® zd

GWP=77 GWP* =1

Solstice® Blends

R-134a | Solstice ®N13 (R-450A)
Solstice® GWP=1430 | GWP* = 547 |
Refrigerants

i ®
F-Gas Ready R-404A | Solstice ®N40 (R-448a) }  Soistice "L40X

GWP=3922 | GWP* = 1273 (R'4*55A)
Honeywell - GWP* < 150
R-22 Solstice ®L20 (R-444B)
GWP=1810 GWP* = 295
R-410A Solstice ®L41 (R-447A)
GWP=2088 GWP* = 572 ,
*IPPC5
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REFRIGERATION

Genetron Performax ® LT (R407F)
Solstice ® N40 (R-448A), Solstice ® N13 (R-450A), Solstice ® L40X (R-455A), Solstice ® ze

Honeywell




Genetron Performax® LT (R407F): Al, GWP=1825 for tod ay peoneywell

R404A R407F (Measured Results)
Baseline
Efficiency Efficiency
@ Medium Temp @ Low Temp

A \
|

115%
113%
110%
113%
108%

Genetron
Performax® LT

g:r E <DE ? > g <DE £ F-Gas Ready
= — ) o 2 [ 2 3
5 _ < k%) N = < = Honeywell
() = ) M
N o 2 N n N
@ = = o
|_

Schrezenmaier
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Solstice® N40 (R -448A): A1, GWP=1273 for today Honeywell

“ 3 H H H TOSHIBA
Oak Ridge National Laboratory (US) Toshiba Refrigeration (Japan) Carrier
= Supermarket System Evaluation v Condensing Unit Performancetrial
v Reduced compressor power by 3.7% v Ambienttests at 32° & 43° C to JIS 8623 (std)
v Increased refrigeration capacity by 7.5% v N40 showed COP +4-16% and excellentmatch in
v Increased system COP by 11.6% capac'tym oo
US DEPARTMENT OF - B i ? :;‘”; o Ewaporati; - Evaporatin, -
ENERGY  rencuavi tnerny Tewis Smart Systems § ez i “Solstice N40is well
E = = = 116% 5 -
o = Laboratory Testin Simulated Supermarket il i engineered refrigerant
o OM0% {108% 17 fo meet requirementas
35 Set-up Vs R—404A 8 105% - - -~ 1023 - an alternative to
830 £ 1o _ R404A’
Q25 g ;’: Ny \
: W B v,
wAmt:oom Tos:wo r:?:u (1'::) ;JJM;)‘%‘U{:M Tewis = u-._,_
“*-COP, P40 -+COP, R404A
Solstice® N40 (R-448A)
Consumption KiWh —\
Consumption during the whole testing
period in a non-optimized drop-in test
prior to corrections on temperature and
humidity. ar )
[1R404A (Jul-Dec 2014) [ R448A (Feb-Jul 2015)
| [RA04A [1N40(R448A) | 30
= 27 -
s § 24 +
AP (WFOOT) I— T | =
c % 21 + T
2 20+ e LT LR S TARGET.
[-% B 18 | WEEESREEETE o
E 15 ettt 1R R - g
§ 35 =
S U TFRLU TR TRL TRY 181 181 181 181 § 12 18— B
' 1N 1 N N B e e e
g @ 9t
g I ! ! ! o § 6 T T T T 1
15 25 35 45 55 65 75 85 95 35 45 - 65 75 85
Ambient Temperature Bins [°F] Store Trials Ambient Temperature Bins [°F]
0 9-20% lower energy consumption (16% average) 0 6-10% lower energy consumption in LT
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Solstice® N40 (R -448A): A1, GWP=1273 for today

Honeywell

Scroil System Analysis Semi-Henmetic System Analysis
@-6.7°C/48.9°C @-316°C/433°C
Capadity Capacity
{Midpoint/SH 5K Performance) é o Midpeint/SH 5K Performance
EMERSON. 5 ™

Climate Technologies

Capnelty [kw]
Caprcity (kW)

‘N40 provides
superior Energy
Efficiency to
that of R-404A
with reduced
Gwr’

r\(\/ ] Baseline

cop
copP

O Qualified for Use

Combined* LT and MT Energy Efficiency Discharge Temperature

120% 150

140

115%

130
110%

120

110

105%

100
100%

90

% with Respect to R404A

95% 80

N40 (R448A)
Discharge Temperature (deg C)
R448A (R448A)

R407A**

70

LT (-30°C) and MT (-10°C) @ 45°C Cond. Temp -10°C/45°C -30°C/45°C
*33% of total load from low temp and 67% from medi ~ um temp **Liquid injection required
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. Tewis
/
Q/
pabs (cwh)
N13 (R450A) 233.6 P
R134a 241.1
COP gain +3.1%

Auchan Epinay (Paris): first R450A hypermarket

8000m?

Commissioned October 2013

Axima Refrigeration

A global saving of 90 tons COz2eq / 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
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Solstice ® L40X: A2L, GWP<150 for tomorrow Honeywell

Solstice ® L40X

Solstice ®L40X

Baseline R-404A (A1, 3922 / 3943) .
S N Drop-in results (freezer)
Class A2L Tevap | Tdisch | Tcond Qo cop
Potential app. Self-contained, condensing units . . . - -
= o CHEICERCERECEED
Drop-in (1) Cap. 4% lower R404A| -34.9 | 100 33.5 |100%| 100%
Drop-in ¥ Eff. 3% to 6 % higher L40X | -34.4 | 108 | 36.1 | 96% | 106%
Compressor ) ReC|p, ROtaI’y, SCI’O"
Comments Same TdisinLT
Status Developmental
Calorimeter tests on compressor  (FH2511Z Mid/Mid with SH=10K)
" HEIESENESENESES
124 121 e 109 -1% 2% 5% 7% 9% 11% 12%
55
122 19 116 11 103 -1% 3% 6% 8% 10% 11% 12%
50
19 18 114 109 % -1% 3% 7% 9% 11% 12% 13%
45
"7 15 113 107 % 2% 7% 10% 12% 14% 15%
40 20 17 115 114 111 104 |9 .
50 0% 6% 11% 14% 15% 17%
5 M6 13 12 110 107 9 .
55 4% 10% 15% 18% 19%
’ 1 V2 S |V SO 59- Tecuntsi
m 1% 9% 16% 20% 23%
C 40 35 0 25 2 15 10

0
Tdischarge ( °C COP vs. R404A
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Solstice ®ze: A2L, GWP<1 for tomorrow Honeywell

The system design was optimised to

the lower pressure of Solstice ze versus
the traditional refrigerant R-134a. As
Solstice ze is mildly flammable, Ice Cool
checked with a certified body about ATEX
| compliance, who assessed that given the
very low risk of Solstice ze in that system
design, ATEX extra measures were not
needed.

+38°C

kondensator Verdampfer

CO2

Results

* The partnership successfully
delivered and implemented the

« Other than reducing the direct
emissions by 99.9% and indirect by

kiima 010 ey the i d CoP, the installati = >
B4 2526 ®© first-ever Solstice ze/CO,, industrial P IIPIENSEREION; e BECIRNETE climalife
= provides a future-proof solution with

[[j cascade system for chilling and

R1 23 4ze 5 oG high safety standards. 2’#%3
= I * The refrigeration performance is very
satisfactory on all different climates m

Luft Warmerlick- . .
Kondensator  gewinnung required for the production and ;
o gy

offices, whph guarangees the high MALRER
quality required for this business

I —
HOT WATER S0.AC Py

I e i “The new cascade system in our Parma supermarket

| & drives the entire cooling, heating and air conditioning

_j_ﬁ g needs of the store at reduced cost and is a template
W' e for a lower carbon and more sustainable solution for

our sector. It also future-proofs our investment beyond
the change in F-Gas Regulations.”

Solstice ®ze

Dr. Gianfranco lannace — Arch. Fabio gabanella Unes/U2

|
|
|
|
|
I Results
|
|
|
|
|

= Lﬁ—, -

TRz vz |

EXCHANGE

= Single process solution simultaneously

satisfying hot and chilled store

requirements » Reduced annual maintenance savings
estimated at 15,000 Euros

r
I

* Reduced energy consumption of
45k kW compared to three system
architecture (refrigeration/heating/air
conditioning)

R 1 23426 * Anticipated energy savings of up
to 35% over typical store set-up for
i ; i Trpa— s crencig
cooling, heating and air conditioning
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Solstice ® family Honeywell

Solstice® Low GWP Refrigerants:
Winner of the

Low Carbon Achievement Solstice® HFO molecules
of the Year Low and medium pressure applications

~ Solstice ®yf
R'134a GWP*< 1
GWP=1430 Solstice ® ze
GWP* < 1
R-123 Solstice ® zd

GWP=77 GWP* =1

Solstice® Blends

R-134a | Solstice ®N13 (R-450A)
Solstice® GWP=1430 | GWP* = 547 |
Refrigerants

i ®
F-Gas Ready R-404A | Solstice ®N40 (R-448a) }  Soistice "L40X

GWP=3922 | GWP* = 1273 (R'4*55A)
Honeywell - GWP* < 150
R-22 Solstice ®L20 (R-444B)
GWP=1810 GWP* = 295
R-410A Solstice ®L41 (R-447A)
GWP=2088 GWP* = 572 ,
*IPPC5
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Merci ! Questions? Honeywell
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Honeywell

Honeywell

Solstice® Genetron
Refrigerants Il:eéform;x@ I&T
F-Gas Read -Gas Ready
4 www.honeywell.com
Honeywell Honeywell
.4

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 Id not
assume that all toxicity data and safety measures a  re indicated herein or that other measures may not be required.



