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European F-Gas Regulation

INTENT...

To control emissions from fluorinated greenhouse • F-gas Regulation Proposal       g
gases (F-gases), the European Union has adopted 
the ‘F-gas Regulation’ which covers all key 
applications in which F-gases are used.

2011

g g p
European Parliament and 
Council

HOW .... 2011 /13

• Stakeholders & Government      
Negotiation / Lobbying Phase

 Limiting the amount of high GWP F-
gases available to the market

 Leak Reduction / Prevention

 Introducing Bans on High GWP F gases

May 2014

• F-gas Regulation                          
Agreed / Officially published 

 Introducing Bans on High GWP F-gases 
where alternatives are available

GOAL

Jan 2015

• F-gas 2015                            
Official Implementation

GOAL .....

2030

• GOAL: Two thirds reduction in 
EU F-gas Emissions

To reduce F-gas emissions by two-thirds of 
today's levels by 2030
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today s levels by 2030.



Main Messages

CHAPTER I – General Provisions
Objective of this Regulation: to protect the environment by 
reducing emissions of fluorinated greenhouse gases

CHAPTER IV – Cap & Phase – Down for HFC’s
Based On: The average quantity (Tonnes CO₂-eq ) 
placed on the market in the period 2009 – 2012

CHAPTER II– Containment
Includes: Strict Guidelines on leak reduction, recovery for 
reclaim or destruction, training / certification and documentation 93%

CHAPTER III – Placing on the Market & Control of Use
Focus On:  Bans on High GWP HFC’s by Date

63%

45%

31%
24%

21%21%

CHAPTER V – Reporting
Only Affects: Producers / Importers / 
Exporters and destruction services

CHAPTER VI – Final Provisions
Details On:  Review Clauses, Stakeholder 
Consultation Forum, Entry into Force....
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Understand the Impact of F-gas for Your Business



New F-gas Regulation
The original F-gas Regulation mainly targeting R-22 and adopted in 2006, 
is being replaced by a new Regulation which applies from 1st January 
2015. This strengthens the existing measures and introduces a number of 
f hi hfar-reaching changes....

The Most Important Change
• Introduction of the Phase-Down
• Largest Impact on the Com Refrigeration Industry
• Reduction in volume of CO -eq of HFC’s placed

p g

• Reduction in volume of CO₂-eq. of HFC s placed 
on the market. (Targeting R-404A / 507)

• Quota allocated to producers / importers          
(based on 2009 /12 )

EXPECTED RESULT• EXPECTED RESULT: 
• Force industry towards using lower GWP refrigerants
• Reduce refrigerant leaks in systems
• Reduce the environmental impact of our industryReduce the environmental impact of our industry
• Reduce F-gas emissions by 2/3 of 2009/12 baseline
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Phase-Down of HFC’s will have the Greatest Impact



Control of Use 

New Installation Bans*
(only main bans affecting Refrigeration shown here)

Stationary Refrigeration 
Equipment requiring HFC 
>2500 GWP

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

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

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

systems) 150 GWP

Domestic refrigerators 
and freezers using cascade system where  

<1500 GWP is acceptableHFC’s >150 GWP

2015 2016 2017 2018 2019 2020 2022 2025 2028 2030

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

R-22 Total Ban

Maintenance & Service Bans*
(only those affecting Refrigeration shown here)

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

NOTE: R407F (<1825 GWP) repl. for 
R404A - can be used for servicing 
without end date  (beyond 2030...)
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*Note – This document is not a comprehensive collection of all the  2015 F-gas bans



A Time of Change

• Today >85% Commercial Refrigeration in EU uses R404A / R507

• F-gas Regulation will restrict availability of these High GWP refrigerants  

• Low GWP alternatives to R404A already well proven / available

• Industry already in a New Age – increased understanding on ......
• GlideGlide 
• Flammability 
• System Pressure 

d ff t t d i / ifi ti / i t ll ti / i.....and affect on system design / specification / installation / service. 

• Education / Information is Key!

• Leak prevention must be a major focus for your businessLeak prevention must be a major focus for your business

• Phase Down will change the ‘value’ of HFC’s (kg to CO₂-eq)

• HFO / HFO Blends provide industry with longer term solutions

• Business must adapt to meet the new F-gas Regulations....
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F-gas Regulations will Challenge our Industry       Opportunities



Important Links for More Information 

Honeywell European Website
Honeywell Refrigerants European Website
Honeywell One Pager on F gas RegulationHoneywell One Pager on F-gas Regulation

European Commission WebsiteEuropean Commission Website
Climate Action Website
Download Full F-gas Regulation (all languages)

EPEE Website (incl video)
EPEE F R l ti U d tEPEE F-gas Regulation Update

EFCTC Website F gas ImplementationEFCTC Website - F-gas Implementation
EFCTC - Figaroo
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Jean de Bernardi
Technical Manager

Low GWP Refrigerants
June 26 2014

Technical aspects of 
R404A retrofitting

June 26, 2014

R404A retrofitting
Commercial Refrigeration



Agenda

• Comparative Assessment of R404A alternatives in 
i ti t b ilt (15’)existing systems or new built (15’)

• Technical considerations for a successful retrofit (10’)Technical considerations for a successful retrofit (10 )
 Glide 
 Tdischarge
 Fractionation

• Questions & Answers (10’)( )
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Selecting the Right Refrigerant (Cycle Analysis)

Main commercially available products: 2 selection criteria

Criteria 1: minimum 95% R404 (MT or LT) Capacity
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R407F is the best capacity provider with lowest GWP 
for supermarket applications



R407F (Genetron Performax® LT)

• Developed for use in low and medium-temperature 
commercial refrigeration applications

• Proven for retro-fit of  R-22 and R-404A

• ASHRAE R-407F

• GWP = 1825

• A1 ASHRAE safety rating

• EPA SNAP approved

• Reach registered

• 100% Zero ozone depleting
Blend of

R-32 / R-125 / R-134a
30% / 30% / 40%30% / 30% / 40%
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R407F is the Lowest* GWP HFC for Supermarket Applications
* Commercially Available



Independent Measured Performance Comparison

Efficiency comparisons
Efficiency 

@ Medium Temp
Efficiency 

@ Low Temp

R407F (Measured Results)R404A 
Baseline

Efficiency comparisons 
(Independent verification)

• Important improvements in MT 
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70

80

90

%%8%3% 7%% 0%3%15
%

• Still large improvements at LT 
conditions ~ 6%

20

30

40

50 10
3%

10
6

10
811 10
7

10
0% 11

0

111 1

• Clear overall improvement in 
Energy Efficiency shown by 
R407F

0

10

20

Te
st

A
SD

A

St
ud

y

m
ai

er

so
ns

ic
lim

A
SD

A

Te
st

40
4A

B
itz

er
 A

Te
w

is
 S

Sc
hr

ez
en

m

M
or

ris

Sa
frA

B
itz

er
 

R
4

12

Considerable reduction in operational / running costs



Full Stores Comparison: ASDA / WALMART

* R404A data from 2005 R404A data from 2005
** Ref – www.ior.org.uk (Evaluation of available Refrigeration Systems in the Retail Sector – by James Bailey & Brian Churchyard, 4th Oct. 2012)

• Lowest Electricity consumption and lowest CO2 emissions for R407F under UK climate.
• Extract from Conclusions ‘this paper identifies that irrespective of a retailer’s refrigeration• Extract from Conclusions this paper identifies that irrespective of a retailer s refrigeration 

strategy it is possible to greatly reduce emissions by retrofitting systems operating on 
R404A / R22 with Performax® LT’
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R407F: Lowest CO2 Emissions and Best Financial Choice for a Supermarket



Supermarket Store Trials – Savings R407F vs. R404A
E t l t d f 1 Y t i l

35,322
40,000

R407F Accumulated Savings per Store per Year 
over R404A Baseline (MT & LT)

Extrapolated  from 1 Year trial

• Combination of cost for retro-fit / refrigerant / 
leaks and energy consumed

• Typical Supermarket Example:

24,294

13,26615 000
20,000
25,000
30,000
35,000

• Typical Supermarket Example: 

• Cost of retro-fit pay back inside 2 years

Total Estate of 500 stores over 5 years

13,266

2,238

-5,000
0

5,000
10,000

15,000

+9,210

• Total Estate of 500 stores over 5 years

• Estimate savings R407F = €26.6M

• Cost to Retro-Fit = €9M

-8,790

-18,000-20,000
-15,000
-10,000

,

Year 5Year 4Year 3Retro Year 1 Year 2

• Estimate net savings = €17.7M

• Direct money saving for new build! 

Year 5 
Savings

Year 4 
Savings

Year 3 
Savings

Retro-
Fit Cost

Year 1 
Savings

Year 2 
Savings

Leak Rate @ 15%/annum
Cost of Energy @ €0.14/kWh
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gy @

R407F Provides Very Short Payback or Direct Money Savings



R407F Case Studies

• Case: Saucisson Storage • Case: Biedronka StoresCase:    Saucisson Storage
• Application:   Food Process / Storage
• Location:    Macon, France
• Trial: Direct R404A v R407F

Case:    Biedronka Stores
• Application:    Supermarket
• Location:    Warsaw, Poland
• Trial: Retro-Fit R404A with R407FTrial:    Direct R404A v R407F

• Compressor:    GEA Bock
• Contractor:    Safriclim
• Result:    Energy Benefit of 7%

Trial:    Retro Fit R404A with R407F
• Compressor:    Bitzer
• Contractor:    n/a
• Result:    Energy Benefit of 15%gy gy

In Summary
In any of the systems tested were not any additional adjustment-all parameters set IE. for R404A refrigerant. It is 
the turn of ny plus the use of R407F as a wildcard R404A-there is no need for laborious adjustment expansion 
valves(thermostatic) Theresultsof theresearch allow for theformulationof theconclusionthat usingnew
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valves (thermostatic). The results of the research allow for the formulation of the conclusion that using new 
refrigerants GenetronPerformax LT-R407F, you can add space investment in refrigeration installation to improve 
its energy efficiency, lower total cost of ownership and causes ić to environmental protection through 
reducing carbon dioxide emissions 



Compressor Qualification – June 2014

Tdisch (°C) 73.4 86.8 90.9

Tdisch (°C) 81.5 115.2 122.5

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
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g , y p g y y , p p p
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.

R407F is Qualified in All Major Compressor Brands and Technologies



Agenda

• Comparative Assessment of R404A alternatives in 
i ti t b ilt (15’)existing systems or new built (15’)

• Technical considerations for a successful retrofit (10’)Technical considerations for a successful retrofit (10 )
 Glide 
 Tdischarge
 Fractionation

• Questions & Answers (10’)( )
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Typical Supermarket System / Glide Influence

High-pressure
C

TD controlHead pressure control

Condenser

Head pressure 
l (B)

Head pressure 
valve (A)

Cut-out

Compressors

Discharge temp.

valve (B)

Receiver

Compressors 
(Rack)

Bulb temp. (evap. outlet)

Liquid injection

TXV
Degree of 

Evaporator

Degree of 
Superheat

Subcooling

Glide management educational presentation can be found here
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Glide Should be Considered for Main System Settings
g p



Main Influencer: Compressor

• Average pressure reflects the natural response of the blends in the heat exchangers.
• Evaporating pressure increase is a source of COP and Capacity gain with reduction of Tdisch.
• In Compressors softwares ‘Mid-Point’ option should be selected for appropriate selection.
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Average Pressures Should be Used vs. Dew Pressures



Compressor Performance: Glide Influence
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• Selecting Dew pressure is misleading vs. Capacity and COP system results.
• Very high superheat has negative impact on refrigerants cycle.
• Appropriate system settings is a key to Capacity and Electricity consumption.
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Average Pressures and Controlled SH are Key Factors



Fractionation: Nominal vs. Circulating Composition
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Leakage: Several Worst Case Scenario Leaks (30% each)
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R407F Maintains High COP and Capacity for Worst Case Leakage



Technical Conclusion 
• When compared to R404A – R407F provides .....

• Energy Improvements (up to 15%) 
• Carbon Benefits (on GWP 53 5% and TEWI 66%)• Carbon Benefits (on GWP -53.5% and TEWI -66%)
• Capacity Improvements
• Life Cycle Cost Benefits / Engineer ‘Friendly’
• ‘Future proof’ complies with F-Gas regulation post 2030 

and minimizes HFC taxes where applied

Si l t t fit R404A ( lid !)• Simple to retro-fit R404A (glide!)
• Same TX  valve 
• Remove  R404A / Evacuate / Change Drier  / Liquid Charge with R407F

O ti i S t / TX V l tti f R407F (S H t)
Performax LT 

• Optimise System /  TX Valve settings for R407F (Super Heat)
• Check Operation ............... Save Energy!

• Widely available through a multi-channel distribution 

can be used 
for servicing 
without end 

datey g
network date. 

R404A will be 
banned.
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Genetron Performax® LT  (R407F) – The ‘First Choice’ Solution



Thank you! Questions?
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http://www.honeywell-refrigerants.com/europey g
jean.debernardi@honeywell.com

robert.kebby@honeywell.com

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


