Natural Refrigerants : Global Market Trends
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Natural refrigerants are used worldwide in the following appliances:
ansmAowidusssusAbiENIlanmugUNsUmT

« R600a is used in domestic refrigerators.
gmsidans R600a Tugidu

« R600a is used in domestic refrigerators.
dmstdans R600a ugifu
» R290 and CO, are used in commercial refrigerators and freezers.
ImsTdans R290 na: ¢o, Tugigthiu giglornsu

« R600a is used in domestic refrigerators.
gmstdans R600a ugjifu
» R290 and CO, are used in commercial refrigerators and freezers.
imsTdans R290 na: ¢o, Tugigthiu giglornsu
* R290 is used in air conditioners and heat pumps.
Imsfdans R290 fuinSauusuamAna=dunousou

Source / IK&VALN: Shecco Atmosphere Conferences (2017-18)

Safe Handling of Natural Refrigerants
nsldansnnnouidusssusInogulaanng

» Some natural refrigerants are toxic (Ammonia) or flammable (Hydrocarbons).
asianuidusssugfiustiailuaiswy (1ouluitie) néailuansinlw (lalasAisuau)

« Using them is safe if done according to best-practice industry standards.
mnANdUmLTaUURIa:UINSTIUORAMNSSURMKUALS 9=auisaldansrinaoiuidu
sssusnlnaglaonne

« A proper

ensures the safety of using natural refrigerants.
98 NInUN:auR:=aswAdubulAundwUaaAnslunsidaisitAUIgusSSUBIA
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Natural Refrigerant Use in Cooling Appliances %
AaagMsEarsaouigusssusilugunsnirinnauigu

Ammonia
| 4 nouluide >
R717 M
Domestic refrigerator - Large cooling processes
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Carbon dioxide
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R744
Commercial refrigeration Split-type AC
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Market Opportunities of Natural Refrigerants in the Thai Industry @
lomanwnamadnsuaisrinnauigusssusnugnarnssulng
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Relatively cheap
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Well-developed distribution structure
ds=uudnininewsou
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Mass production as by-product from
natural gases and oil production
awsnwanAFILIULINIINNS:UIUNISWAR
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Less intellectual property rights
UNs9RaN5URSIaWIzaISUNBR
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NATURAL REFRIGERANTS &
GREEN COOLING TECHNOLOGY
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Refrigerants | @1snA2WIEU %

Refrigerants are substances used in the refrigeration cycle of refrigeration and air-conditioning
(RAC) equipment. They undergo phase changes and thereby absorb and remove heat from the
space to be cooled, and then release this heat elsewhere.

In 2016, the Kigali Amendment to the Montreal Protocol was reached with the aim to limit the
use of Hydrofluorocarbons (HFCs) with high global warming potential (GWP). This means that
HFCs consumption in Thailand will be frozen from 2024 onwards and phased down to 20%
between 2029-2045.

ansrhnouifiu Ae ansildlus-uumsrianuiduvosgunsniingouusuameiazindaurinouifugad
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U0 w.A. 2559 TalvonnasmsidTvivuIAUANA (Kigali Amendment) meliiwsansuounsasainaiu
osnmsTgans HFCs RiAAnsmMwlumsrivTFiAAN:-lansou (GWP) gu Mududs=inrlnge:siousy
aAMsWanans HFCs musl w.f. 2567 iusiuluna:anlfindosesa: 20 Tul w.a. 2588

Type of refrigerant
slAvea1siIAdWIEU
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Naturally occur
in environment
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Synthetic refrigerants
(Fluorinated refrigerants or F-gases)

ansmANUIGUANIASI:H
nSonduiinswaoosiun (F-gases)

Natural refrigerants

Chlorofluoro m
carbons (CFCs) > No Ioilger usved Hydrocar’bons > , N
naalswaoalsAsuau gniannsld Talasmsuou :m[nalwe
SRR
Talnsnaols ioannasEntaans ASuaulnganlss > Still expensive technology
WaoalsAsuau melilsasuounsooa s1maUnsnigy

Ammonia &

Limited use from

Hydrofluoro

carbons (HFCs) > Kigali Amentment i >
Tolaswaoolsmsuau ianstEmeis lIouiuite Can be toxic
msiAlvIwuIAUANNG DUy

Unclear
environmental impact
wans:nusaaviAdaulliBAIu

Unsaturated
hydrofluorocarbons

Water and Air

(u-HFCs) or 4 > ]
hydrofluoroolefins (HFOs) ™SS Flammable Uiia=onnA Limited application
TalnswgoalsAsuou asnalw Uvagnalunistnlulg
Us:innlauonso Expensive
[glnswgoslslalau SIAMWY
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Natural Refrigerants & Their Benefits
asnmAUIGUsSsUBIRRagls

Direct Emissions: Reducing Environmental Impact

n1sUaosinsiSouns:aNNWASY ;: anwans:NuAdaIINADU

Environmental-Friendly
With zero ozone depleting potential (ODP) and ultra-low GWP, natural refrigerants
do not deplete the ozone layer nor substantially contribute to global warming.
udnsFoaIondou
asanuidusssusAiAAngnwMsmaieduussenalolsu (0DP)
IMAU 0 a=0A1 GWP shun mududvliraneduussexmelolsuna:liduwans:nusieno:lansou

Indirect Emissions: Reducing Energy Use

nisUdasnisiSouns=anndau: nisiEwaduiunanad

Natural _ - S
refrigerant

o » il [l..g-
Reduced emission

I Higher energy efficiency
anmsUdogiinsiSouns:=an

Usansmwwawnugavu

Lower energy consumption
have preferable thermodynamic property Bwasnuanay
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Recycling and Disposal of Refrigerants
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Synthetic Refrigerants
asnnUIBUENIASIH

Natural Refrigerants
ASMIAIBUSSSUBE

= Need special equipment to reclaim
refrigerants from appliances
siovldinsovdolawrziorignansiAouIgu

- Part of the biogeochemical cycle
or the cycling of substances
1Wudaurtvvoudninsn1ygossaiind

» Need incineration at high temperatures INATUNIIUAUSSSLEIA

and decomposition disposal
FA0VILNNYNUKNTGUNA:IAIAUAISAYAY

- Safe to release to the atmosphere
awnsnudagoongussgimele

= Recycling plants are expensive and complicated
[suunusTgiAatns:uoUNSBUBaUNA:SIAEY

= No persistent waste after degradation
urelAiiauamya-auludunondou

Comparing the GWP of Each Refrigerant

IWSsuIfiguA GWP vavaisiinduidunsiazus:=inn
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ODP: the amount of degradation
to the ozone layer, using CFC-11
as a reference (ODP = 1).

A1 0DP: s=AuvasmsianglalsuluBuUsseNA

TnglSAvovans CFC-11 10U
(A1 ODP Vvou CFC-11 = 1)

GWP: the abilities of different greenhouse gases

to trap heat in the atmosphere,

using CO, as a reference (GWP = 1).

AN GWP: s=auveauisiSouns:annudes
sonulngldmisasuaulnoonlsAlufu

(A GWP vay CO, = 1)

For example, R600a has the GWP of 3 comparing to 1 of CO, and the ODP of 0
298 15U a1s R600a Hrngmwiunismiriianio:lansauidu 3 ifvev Co,
la=A1FNeNIwNIsianesuussgMAlolsuiiinu 0 10aIfgunuans CFC-11
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Refrigeration
1ASavriAdLIBU

Domestic & Commercial Refrigerator,
Bottle cooler, Freezer
gidudnu ¢ig floAnsuy
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Air - Conditioning
1nSaJUSUaINA

Split Air-conditioning, Mini-chiller
InSeVUSUDINNAVURAIAN IUUNENEaU
InSouiUNIGUVLAIAN

18104 774
675
v

~

"

R12 R404A R134a R600a R290
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CFC HFC HC

Synthetic refrigerants
ansrinouIBudIns K

R22 R407C R410A R32  R290

HCFC ! HEC I HC

Natural refrigerants
asiAUIBUSSSUBIA
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