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Why enhancing EE is equally important with HFCs phase down for KA

. Through |ega||y binding national  Fioure Es-1: Global pathway and key steps to achieve near-zero GHG emissions from cooling, 2022-2050
targets and timelines, the Kigali
Amendment aligns with the
goals of the Paris Agreement,
aiming to prevent a global
temperature rise of up to 0.5°C
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Financial opportunities for enhancing EE provided by MLF

Three Funding Windows

Decision 91/65 | Dec 2022

« 520 million for EE pilot project

Decision 94/60 | May 2024

* 5100 million for EE incentive project

* 540 million for EE Revolving Fund for end-user
» Expand the scope of $100 million to support manufacturers
of compressor, heat exchanger, and heat pump

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT @ @ @ @ @ WWW.UNIDO.ORG


https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org
https://www.linkedin.com

/@ ".
ﬁNIDé UNITED NATIONS o " SUSTAINABLE DEVELOPMENT GOAL g
J
\g

]
\\\@/y INDUSTRIAL DEVELOPMENT ORGANIZATION "l o INDUSTRY, INNOVATION AND INFRASTRUCTURE
(1

* For all countries and projects in the context of
HFC phase-down

* Country commitments on certain aspects
needed for project consideration

Pilot projects on e |Institutional coordination of NOU with energy
energy efficiency efficiency authorities ensuring no duplication of
available to all funds with other projects

* For consideration up to 100th ExCom (servicing)
e 20M USD funding window
* Three years from time of approval

Decision 91/65
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Decision 94/60
Operational
framework for
energy efficiency
while phasing down

HFCs

Enhancing energy efficiency when phasing down
HFCs in the manufacturing of:

1. Domestic refrigerators

2. Commercial refrigeration display cabinets
3. Commercial refrigeration chest freezers
4. Residential air conditioners

5. Commercial air conditioners

Investment projects submitted under decision
91/65

Includes country commitments and enterprise
commitments

100M USD funding window
Three years from time of approval

Two years monitoring period from the date of
completion of the project
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* Includes manufacturing activities for
Decision 95/87 compressors, heat exchangers and heat-pumps

Further elaboration e Duration of decision 91/65 extended to 100th
on the operational meeting — only for servicing activities

framewo'rlf ol * 40M Funding window for two energy-efficiency
enerey effluency end-user projects using a revolving fund
while phasing down mechanism with eight years implementation
HFCs period
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Technical options to improv EE for Residential Air Conditioners

2 RACHP-Lab = o X

File Database Component Simulation Tools Options Help Examples

Cyde Parameters Cyde Configuration Inlet Conditions Solve Cycle Calibration Parametric Study Optimization
® ( :OI I Ipressors Cyde Properties Solver Options
Cyde Context* Solving for?* Accumulator Solver Condensing Temperature Guess
Charge Capadity
- h - - Split AC v Subcooling at C v Ratio Auto 2l Auto »
O I I I g er e I I I CI e n Cy CO I I l p reSSO rS Cyde Mode* Subcooling Value* 7000 2 B8 Maximum Number of Iterations ~ Initial Condensing Temperature Guess
Cooling Mode v 5 Iv Auxillary Cost 30 . cv
o Two-stage compressors (60/100) " e | o Towennone
R32 v Info I Auxillary Power 0.50 s K v Auto v
- ‘Outdoor Unit Type* Solving for? v Pressure Residual Initial Evaporating Temperature Guess
o Variable speed compressors 5| Commt o] o || 68— &
Additional Alr =
Indoor Unit Type* Superheat At* Pressure Drop Mass Flow Rate Residual Refrigerant Library
° H eat eXC h an e rs Fin-tube v | Evaporator Exit v 7 050 Sl B eos v
g O Suction-liquid line heat exchanger = Superheat Value* 1400 it Mass Residual
Target Capacity* 5 v Additional Air 5.00 & o ]

o 5 mm coils W o
o MCHX
o Condenser precooling (sling fan)

Expansion valve (Replace capillary/short tube with)
o TXV
o EXV

Fans/motors

Improved controls (10T, Predictive Controls +
Maintenance)
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Commercial Air Conditioners (RTU)

Compressors
 Dual compressors
* Include 1 variable speed compressor
Heat exchangers
* 5 mm coils
« MCHX
 Condenser precooling
Expansion valve (Replace capillary/short tube with)
« TXV
« EXV
Design features: economizer

Fans/motors

Improved controls (10T, Predictive Controls +
Maintenance)
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Cyd yde Configuration Inlet Conditions Solve Cyde Calibration Parametric Study Optimization

Cyde ies Solver Options

Cyde Context* Solving for?* Accumulator Solver Condensing Temperature Guess
Charge Capacity

Split AC v | Subcooling atCv | Ratio Auto v | Auto v

Cydle Mode® Subcooling Value* 7000 = [0 Madmum Number of Tterations | Initial Condensing Temperature Guess

Cooling Mode || ¥ Auillary Cost 30 : cv

Refrigerant” Charge Value* Temperature Residual Evaporating Temperature Guess

|rR32 v| Info I | Auitary Power 0.50 slix v Auto v
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O Suction-liquid line heat exchanger | Superheat Value® o0 ynit Mass Residual
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How to calculate EE?

Engineering Questionnaires: Vendor Interviews and information:

* Pre-site visit survey * Phone Calls
* Detailed data survey * Email inquiries

* Refrigerators/Freezers and SCCR =» reduced

kWh/year
e EquipmentEngrgyMoFieling [\AanufacturingCost
e AC =» increased SEER S o | L
Tl oo Y Monisctorer mtervews
* During the project design stage, B = — _—
* use modeling tools to evaluate the RE el e
o * Capital (amortized)
performance of the baseline and develop the -G - Operaing
MEPS values (kWh/year or SEER) e —

* Develop different design options with iz
interventions (e.g., using variable speed i
compressor, new fan, larger HX, etc.) and
evaluate the impact on EE (kWh/year or SEER) -

* Develop a cost — benefit curve

Efficiency Improvement

Figure 8. Cast-efficiency curve for Top-Maunt Domestic Refrigerator from 6™ manufacturer
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Detailed information of the EE projects in Egypt

1 6 11 28

Number of Manufacturing 1

Facilities

Reduce kWh/yr/I from Reduce kWh/yr/l from  Improve average SEER -
1.464 to 1.051 1.825 to 1.286 from 10.38 to 14.13
30.0% 28.3% 31.3%

Annual Indirect Emissions 121,772 51,624 447,162 620,558
Reduction, CO,e tonnes/year

Annual direct Emissions 245,876 88,405 192,255
Reduction, CO,e tonnes/year 526,536

Total direct & indirect emission
reduction CO2e tonnes/year 367,648 140,029 639,417 1,147,094

Total Additional Capital Cost, 2,650,000 900,000 1,427,550 5,576,750
uss

Total Additional Component 1,950,330 1,195,166 7,591,235 8,182,068
Incentive, USS

Total EE Incentive, US$S 4,600,330 2,095,166 9,018,785 15,714,281

Project t USS/CO
roject average cost US$/CO,e 12.5 15.0 14.1 13.7
tonnes/year
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Integtrated strategy to improve EE in AC in Egypt

m Changes needed for improving EE (INVIFixed) (DIND) 26l 5130 s gl 43Ul 55 Al
FRESH pilall

Product design and development SIFW20CO-X2R32,SIFW20CI (Jrasadl) Skl

R N ] SIFW20C/O-X2R32 Ao LA Gaagl)
° -
Tools to support industries in designing new prototype. SIFW20C/ L5030 sl

Manufacturing facility modification

Additional *  Tooling for compressor housing,
investment cost *  Crankcase, crankshaft, and piton,
(up to USD *  Cylinder head and suction
250,000) Prototype manufacturing and testing
* Manufacturing of a prototype for a small run

* Compressor calorimetry test
* Laboratory setup for high efficiency compressor and “
certification

. selig s 3 paall Al Aiual gall (i selig JBi
Additional o e— L) eDigiuy Y YY/FVee e FETRINEPEN
component cost -

* Heat exchanger 2563 | e/l gsh aipnll puiang d St gal Higd (g giedd) ENNgIMY)
(SEER compared . e o

* Electronically commutated motors (ECM) 1.53 (a3 91) ) AiThall Ay g I 5 800
to MEPS level) - ]

* Others 19101 (.. 5) (o 5.5L) A€l AShal) 2y ) e

18.00 (bl s/nz. 5) (B stk g)dsac gall A8 5elis 4o
—— ki

*  SEER for RAC Equipment According to ES3795-2023 — - ol ol
MEPS e 10>SEER>9 (Btu/Wh) il

*  Will be updated in 2027 and 2030 I e i sy e o 10 s 3 :“‘:‘

«  11>SEER>10 (Btu/Wh) A e Blial) g ASU) gt (aa Jans
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Impacts of the MP projects in Egypt

m Changes needed for improving EE

* HCFC reduction: 484.61 ODP tonnes

* HFCs reduction: 15,422,311C0,eq tonnes

* GHG reduction: 1,147,094 CO,eq tonnes per year
* Improved chemical and wate management: RRR

Environmental and
climate benefits

* Improved Industrial competitiveness through
technology upgrades and access to export market
o 17 foam manufacturing companies
Economic benefits o 11 residential AC manufacturing companies

o 9 Domestic refrigerator manufacturing companies
o 5 freezer manufacturing companies
o 1 compressor manufacture company

* Lower electricity cost through enhance energy efficiency

* Job creation and skills development (8,000 technicians
Social benefits and custom officers )

* Empower female CEO and technicians in RAC sector

* Better thermal comfort, health, and resilience
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Thank you for your attention!

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT @ @ @ @ @ WWW.UNIDO.ORG


https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org
https://www.linkedin.com

