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HCFC,HFCs) are used as

The demand of air
conditioning and refrigerant
refrigerant for temperature IS Increasing as the world

exchange equipment warms and as wealth

(Example: Refrigeration units, food Increases
showcases, unit coolers, air Room AC Demand
conditioner. chiller etc) Country (thousand units) Refrigerant

Fire protection
Foams 3%

Chillers World Total R-22 dominant
Heat 25% (Other Asia Total)
pump :.:r Malaysia 751 789 R-22 dominant,
4% Air-to-air R-32 (Starting)
aoe Indonesia 1493 2109 R-22, R-410A,

R-32 (~33%)

Thailand 957 1268 R-22

R-32 (~50%)
Vietnam 670 1546 R-22 (~60%),
R-32 (~20%)

Market using HFCs, % of tonnes CO.e in 2012 Details of room AC demand and refrigerant used in

(UNEP Ozone Secretariat., 2015) 2015
(Shah et al., 2017)
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3rd Generation
Hydrofluorocarbon (HFC)
R-32, R-134s, R-410a

Low Ozone Depleting
Substances

High Global Warming Potential

Control under Kigali
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The Path from Kigali: HFC Phase-Down Timeline
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Case Study 1 : Cross Country Analysis In

Southeast Asia Indonesia, Malaysia,
Tha'lﬁognﬁ\@ﬂ: M!)etnam Associations/Institutes
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Case Study 1 : Common Issues Indonesia,
Malaysia, Thailand & Vletnam

f

awareness
level with no
regulation

Lack financial
support

No proper
treatment and
disposal
facilities
Less cross
ministerial
among
regulators

e

Not aware of the importance of proper
treatment of FCs

Not aware energy saving potential from
leakage control

All 4 countries have no reqgulation to
Ealiydb Bak Cessniéon fasmhtysedeaghipment
country hence high cost for destruction and
transportation cost

Not clear who pays for collection and

Tilaa $pontadelrPcoizicols fund not covering
installation cost for destruction facility
Managing and monitoring collection and
proper treatment of FCs become challenging
due to presence of informal sector

Few cross ministerial/ department
discussions have been realized on the issue
of the proper treatment of FCs

Example: DOE Air Division, Waste-related
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: UTM in Campus RecorLeL
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SURVEY ON FUTURE PROMOTION OF
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Recycle Reclamation || Storage || Destruction

N Reclaimed Amount Amount
o

1 Transported weight (kg) 311.5
2 |Processed weight (kg) 202.0
3 | Final net weight (kg) 160.0
Total percentages loss (%) 20.79
Recoverable R-123 (HCFC) 79.21

(%)

Reclaimed amount and percentage loss




Case Study 2: UTM Iin Campus Warming Impact

and Leakage Rate

TEWTI for various refrigerant combinations
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Total Equivalent Warming Impact (TEWI) in campus

TEWI = GWP (direct; refrigerant leaks incl. EOL)

e : Equation 1

+ GWP (indirect; operation)

= (GWP x m X Lannuat X 1) + GWP x m X (1 — Orecovery)) +

(Eannual X B X Il)

Where:
GWP = Global Warming Potential of refrigerant, relative to CO2 (GWP COz
=1)

Lannual = Leakage rate p.a. (Units: kg)
n = System operating life (Units: years)
m = Refrigerant charge (Units: kg)
Orecovery = Recovery/recycling factor from 0 to 1
Eannual = Energy consumption per year (Units: kWh p.a.)
B = Indirect emission factor (Units: kg CO; per kWh)

Leak rate= Weight of refrigerant added over past 365 days _
(%/year) x100%  Equation 2
Weight of refrigerant in full charge




Way Forward

Before

Fluorocarbon Measures
=0DS Measures I

Fluorocarbon
Measures

Climate Change Measures
= Mitigation (including Energy
Efficiency) and Adaptation Measures

Energy Efficiency (EE) Measures :>

Climate Change
Measures

7/
Energy Efficiency
Measures

E-Waste Measures

”~
=Hazardous Waste Measures and (il E-Waste Measures *_
Utilization of Resources N i
Expected Effects @ ¢ Expected Effects @

Limited to individual Recovery of Ozone Layers + Climate Benefits J

=EE Measures (energy & costs) +
Climate Change Measures (NDC*)

+ Promotion of Energy Efficiency
Treatment + Realization of Proper Disposal of E-waste




Way Forward: Fluorocarbon Gas Leakage
Monitoring By Using loT For Energy Savinq Co-
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