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Types of refrigerants
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Medium to low GWP alternatives




New medium (“lower”) GWP refrigerant mixtures
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Overall global warming implications
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Ease of application of alternative refrigerants
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Domestic Retail Storage anfi food
processing
| |
| | | | | | |
Fridge/ Condensing Condensing
g Centralised units Integrals Centralised units Integrals
freezers .
(cabinets) (coldstores)
] '_I—|
1 1
Direct . Direct .
distributed Cles distributed Sl
Air conditioning
|
| |
Residential Commercial
|
| | |
el NI G Ducted split
contained single split
|
| | | | |
Chillers nelrG Central split Multisplit Rooftop
single splits




Critical to be wise to the IPR implications
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Domestic refrigeration
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Viable application in small commercial refrigeration @
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Medium size commercial refrig /condensing units
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Large commercial refrigeration / supermarkets
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Cold storage and food processing
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Self-contained air conditioners 0
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Single split air conditioners Q
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Ducted, central and multisplit systems
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Chillers for air conditioning and refrigeration 0
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Important to understand the barriers
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Specific barriers and challenges

About 30 specific barriers identified...

(

“NO . .

ctandands” Country, rgglon, size and
“Peergroup “Too type of equipment, type of
RS dangerous refrigerant, perception of
person makingthe

Notrained Anticipated “Notcurrently statement, etc

technicians” barriers inuse”

“No parts “Toomuch
available” trouble”
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demand”




Encountering barriers

Internal idea to

use Inw—GWP

External request

to use Inw—GWF

preparation

Set-up internal Convert Product design
infrastructure production and development
Set-up external Operation of new

infrastructure production

Information exchange:

MNational Ozone Units; national authorities
Trade associations

Technical institutes

Consultants

Peer-group enterprises, suppliers

Carry out checks:

Legislation and standards
Efficiency/perfarmance analysis
Parts sourcing/ availability
Refrigerant sourcing/ availability
Safety testing/risk analysis
Approvals/third-party

excecution




Overcoming barriers and challenges
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Overcoming barriers and challenges

Market development...
stimulate industry
involvement with low-GWP
alternatives; encourage local §
manufacturing, product
directories, etc

Financial

incentives...

subsidies for using

low-GWP, tax Regulatory infrastructure...
incentives for low- better control of industry to
GWP / tax work safely, modify regulations
disincentivesfor that inhibit low-GWP
high-GWP alternatives, ensure safety

standards are constructive



Overcoming barriers and challenges
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Performance of R744
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Performance at high ambient
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Safety rules for flammables

Refrigerant charge compared to value in obstructive AC
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Safety rules for flammables

Increase refrigerant charge (greater capacity)
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Safety rules for flammables

Prevent the ignition of explosive atmospheres

Should an explosion occur limit the flames and explosiog

pressures

{= Design and manufacture after due analysi

faults and misuse

|l Design and construct with mag
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¥
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Flammability risk
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Flammability risk

Safety valve limits
Quantitative risk assessment for split ACs /| amount of gas that can

leak into room

A . o
Risk of ignitionis
Risk measure | 1TR l 1.5TR l 12 kW l >10,000 times
lower than
L4l Model 1.5TR | 12 kW background risk
™ Load 170 W/m? | 240 w/m? =
Piping 15 m 15 m J
lgn
Charge : : : Background fire
EWl Room frequency (USA)

fACs: 2 X10-5 y-
Ign Persons t2\\ (@)
1
Total ignition freq (/y) : . :
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Max overpressure (kPa) instant3.0 mm leak
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Concluding remarks

" There are a variety of alternative refrigerants which have
low or near-low GWP

= All sub-sectors can be satisfied with at least one of the
alternatives

—Unlike the past, there will be a mix of options

" Barriers and challenges do exist

—Sometimes tangible hurdles; often due to lack of knowledge or
misinformation

—A number of approaches can be implemented to help overcome
the barriers



Thank you for
your attention



