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Stakeholder Meeting for the implementation of

UNEP’ GLOBAL TECHNICAL ASSISTANCE PROGRAMME IN THE
CHILLER SUB-SECTOR

CONCEPT NOTE
289 QOctober 2008

BACKGROUND

The 48" meeting of the Executive Committee of the Multilateral Fund approved a Global
Technical Assistance Programme in the Chiller Sub-Sector to be implemented by UNEP.
The project complies with decision XVI/13 and in particular with regard to the countries
which didn’t receive a chillers demonsiration project or any support in the chillers sector from
the Multilateral Fund. Through UNEP's Compliance Assistance Programme, this project
aims at providing global technical assistance to Article 5 countries in the chillers sub-sector
to enable the countries to gain better understanding of the available financial and
technological options in the chillers sub-sector to phase-out ODS through a close
coordination with other Implementing and Bilateral Agencies working on investment projects
in the chillers sector, other relevant stakeholders at the global and regional level as well as
the regional teams of the Compliance Assistance Pragramme.

The 47" & 48" meetings of the Executive Committee approved several chillers
demonstration projects within the funding window opened as per decision 45/4 covering
countries in Latin America, Africa, East Europe, West Asia and South Asia & Pacific regions.
Historically there were also previous approvals —under the Multilateral Fund- for chillers
demonstration projects and activities (replacement & retrofitting): additionally many
developed countries and some developing countries adopted national programs for phasing
out the CFC-based chillers. On the other hand, most of international manufacturers
developed and promoted non-CFC technologies during the last two decades. The TEAP
special report on Chillers ~that issued in 2004- provide a comprehensive snapshot on the
technology trend as well as available information on remaining CFC-based chillers around
the world. International/regional/national associations and societies are aiso contributing to
the phase out actions through research activities, functions and thematic initiatives.

UNEP recognizes the importance of compiling all past, ongoing and future efforts in this
movement and present relevant information in a usefuy! way to the targeted stakeholders i.e.
owners, policy makers, consultants and others influential parties to the chillers sector. UNEP
also understands the values of coordination and appropriate planning for the sake of best
results and saving of resources. Therefore, UNEP will organize a stakeholder meeting {o

discuss the implementation of the Giobal Technical Assistance Programme in the Chifler
Sub-Sector.

TARGETED PARTICIPANTS
Participants to the stakeholder meeting will be representing the key partners and source of

information for the implementation of the Global Technical Assistance Programme in the
Chiller Sub-Sector, the proposed list includes: ? '

v

Bilateral & Implementing Agencies (Canada, Germany, France, Japan, USA UNDP,
UNIDO & World Bank):;

» TEAP Chiiler Task Force:

» Industry Representatives (Carrier, Trane, York, Daikin and others);

>  Relevant international Associations/Organizations (AR, ASHRAE, ICARMA, [IR) &0

» Financial institutions 0\290%
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This meeting is being coordinated by UNEP's Compliance Assistance Programme Team
(CAP) in cooperation with United States Environmental Protection Agency (US EPA}.

OBJECTIVES
The stakeholder meeting will have the following objectives:

1. Discuss the project implementation approach and activiies and compile
feedback/proposals of participants and views on cooperation during the implementation
timeframe.

2. Review the implementation time schedule of UNEP project with other Bilateral and
Implementing agencies schedules in executing the demonstration projects to ensure that
outputs of these projects are well reflected in the products developed by UNEP project.

3. identify sources of information that could be used during the compilation phase of the
project and means of verifying collected data.

4. Discuss the potential role of manufacturers and associations in compilation and
dissemination of information during the various stages of the project.

DISCUSSION TOPICS
The topics proposed for discussions in the stakeholder meeting are:

Detailed explanation of the project content and UNEP’ view of implementation

Plans and schedules for the chiller demonstration projects implemented by Bilateral and
Implementing agencies

Manufacturers views and experiences (focus on replacement/retrofit experience)
Associations activities in the chiller sector

Adequacy of the proposed activities and products in addressing countries’ needs

Role of Industry and international associations in information compilation and
dissemination .

Proposed coordination plan infine with to the implementation time schedule

Other topics (to be suggested by participants of the meeting}
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DATE & VENUE

- 29 October 2006 from 9.00 a.m. to 5 p.m. at India Habitat Centre, New Delhi.




Chiiller Replacement Projé.cts

Presentation by World Bank
Global Chiller Workshep
29 Qciober 2006
New Delhi, india

Expected Outputs

8 Fulfilment of Protocoi-mandated phase-out
of GFC consumption;

B Accelerated transformation of the chiller
secter market to one more technology-
driven and responsive o energy saving
opportunities;

& Free up power capacity of up to 416 MW

& Reduce carbon dioxide emissions by up to

5.3 million MT per year for the next 17
years.

Obijectives

& Provide an overall strategy for all
patticipating countries for phasing out
CFCs in the chiller sector; and

& Promote utilization of more energy
efficient chillers.

Project Description

B Deliver incentives to CFC chiller owners
sufficient to overcome the well-documented
techno-economic barriers;

& Stimulate the adoption by participating
countries of policy and regulatory
measuies aimead at:

8 Fulfitment of CFC phase-out obligations;

# Bringing private behavior in respect of enargy
consearvation more in fine with desirable social
behavior; and

¥ Reducing or eliminating avoidable greenhouse
0as emissions.

Squrees and Flow of Funds
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Sample Cashflow far the Overall Global Chiller Replacement Proj
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Project Components

2 Investment Companent
¥ Financial incentives 16 chiller owners o accalerate their chilier
raplacement schadulas;
N Lavel of lnceé\;s'ves determinad & accardance with para, (b} iy

Bacision 46,
B Technical Assistance Component
# Lacal projact implamaentation unils (LPIU) will work with NGUSs

to assist chiller owners proparing decentralized rafrigsrant
management plans;

® Capacity building for LPIU an energy conservation and proper
handling of refrigerants,
B Awareness
¥ Chiller suppllers with their existing sales natwork will condust, in
close ceaparation with LPIU and NOU, awareness activities for
the targeted audience (chifler awmers),




BLOPMERT IBGANIZATION

i

® West Asia (US$ 585,961) ~ Syria.
® Eastern Europe {(USS 1,089,074} - Croatia,
Macedonia, Remania, and Serbia and Montenegro
(Formen)
" W Africa (US$ 2,000,000) — Cameroon, Egypt,
Namibia, Nigeria and Sudan (with possibility to
include more countries in Africay

Under implementation by UNIDO, France, Gemmany
and Japan

UNIDO’s Chiller Programme

UNEP - USEPA Chiller meeting side event

8. M. 5t Ahmed
29 Cctober 2006, New Dethi, India
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- Croatia — Working through ESCOs

Role of the ESCO {Hrvatska Elektroprivreda)

Information, advice and training on energy
-management issues

Support for the implementation of energy plans
Energy audits
* Raising awareness on energy efficiency

* Search for energy-management incentive funds at
nationat and international level )

* Financing through credit

=

Project Activities

M Awareness Raising
# Poficy advice

m Capacity Building

m Technology transfer

& Demonstration of funding approaches for replication
aspects: Country based approach taking into
account existing focal conditions and chitler
populations

= Dissemination of lessons leamned

Romania, Macedonia and Syria

Building the end users capacity in;

= evaluating the various available technology
options,

m hetter understanding of the return on
investment issue,

4 p{eparing specifications,

‘W evaluating proposals,

W accessing chiller suppliers worldwide,
= available funding options




® Provision of subsidies for the
replacement of a number of chillers
instead of the partial cost pertaining
to the replacement of one chiller.

* Innovative approach to clearly evaluate and
demonstrate the incentives and remove barriers far
operators to replace CFC basad chillers through
coordinafing inputs from engineering facilities and
energy contracting providers, investors, financiat
institutions, government and private sector
stakeholders in the region.

i

Potential External Funding Sources

a FGEF

% UNIDO's Investment and Technology Promotion
Office (ITPO), Tokyo

u Japan Bank for Infernational Cooperation
= African Developrment Bank

& [mport f Export Banks {Afreximbank)

= Commercial Banks

&

Common Limitations

W Substantial external financial resources are
often required for the modification of tha
entire cooling plant, which creates an
additional obstacle

PemRednv i

Organizational and institutional Framework
Govarmment intsrventions in creating an overall

frameworlk that encourages chiller
replacement

Oifferentiated roles o Complementary rofas
Stakeholder involvement and willingness to
respond with creativity and business
generating atfitude

- G
Main-Conclusions of the Regional
Workshop in Cairo

® Need to maintalin momentum under the project
funding conditions

= Implementing agencies were requested to take up
the use of approved funds with the Muttitateral Fund
50 that release of the funds is not conditional to any -
other steps at the national level

8 Need to explore the CDM potential (UNIDO is
currently studying the possibility of starting with a
pifot country)




Thank you

Contact

Mr, Sidi Menad S Ahmed
Director

Muttitateral Environmental
Agreements branch

Programme Development

and Technical Cooperation Division
UNIDO .

S.8-Ahmed@unido.org
www.unido.org

Tet +43 1 26026 3782/5488
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“Ulllizing the Clean Development Mechanism of the Kyoto
Protocal to modernize Refrigeration Syslems®

AFRQOC - AN EXAMPLE FOR CHILLER
CDM FINANCING IN AFRICA

Juergen USINGER
GTZ Proklima

October - New Delhi
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1) Introduction of the AFROC Project

Background

- Approved by the MLF funding of a demonstration project
and financing of 18 chillers in 6 African countries

- Market: ca. 600 to 1,000 chillers in the African countries

- Eslimated average investment: ¢a. 140,000 US $ per
chilier

incentive for significant exparts of energy efficient
technalogy system (unit ard system)

Proposed initiat valume of funding: 20,000,000 US §

gtz

Content

1} Introduction of AFROG Project

2} Network of AFROG

3) Possibllities on Financing and Funding
4} Possibilities on CDM Financing

gtz

1) Introduction of the AFROC Project

Phase |

- Demonstration of financial incentives and necessary
infrastructure

- Technology acquisition for 19 chilleis in 6 Afdcan
counties

- Setup of a network and replacemant policy
- Idenlify and remove barriers

Phase i

- Established mechanism frem Phase 7 o replace all CFC
Chillers in African countries which fuifil crileria of the
Secretariat of the Montreal Protocol

ol

2) Network of AFROG
Ministries:

- Environment
Legislative - E"WV
+ Finence
O Bodies S -lndusey
- UNIXY GTZ
» WA GEF e
-Moe CMultiBilat™
“FEEM N Ponors )

Financiat
- Local Banks N termediaries

- import-Export Banks
- Devefopment Banks

Paga &

gtzi-...

Page &

3} Possibilities on Financing and Funding

{dentified Bartiers for chifler invest

ts by Suppliers;

~  Initial costs

- Operating costs

- lack of awareness for new technologies

«  Less knowledge on energy efficlency and envirenmental issues
- High customs duties

l:,'> Create conditions to remova thase Larriers through -
better access to:

1) Capacity huilding / Technical assistance
2} Financial services
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3) Possibilities on Financing and Funding

Overcome Barriers by an improved framework for investments
1) Capacity building / Technical assistance

- Establishment of nations natwork
- Coordination of Stakehotders ang Funding panners

- Suppor in formulation and adaptatian of regulations and
standards

- Mentiication of suitable technsiogy

(7" Reduction of transaction casts

Faga 7
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4) Possibilities on CDM Financing

1) Methodology:
- Smali-scale (simplified P0D, 1 barrier sufficient,
| <15 GWalyean)

2} Bundling:
- Max. size 15 GWhiyear; will change 1o 60 GWhiyear
- Bundle parts must have same crediting period
- No change of composition of bundgle over time

- Bundle with same technologies ~ ane manitaring plan

- Bundie with different technology - separate monitating and
reports

gtz
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3) i’ossibi!ities on Financing and Funding

Qvercome Barriers by providing financlal contributions
2) Interested financial institutions

- MLF: Funding of 19 chillers during Phase |

- FFEM: bilateral confribution and additional grants for TA and
- AIDB: Public and private loans, credit fine; min. 3 Mo, US §
- Afreximbank: Gredit lines to corporates and to locat banks

-« Development Bank Senegal: credit fines, guarantees

- KiW: commerclal credits for energy efficiency

-« CDM

)

gtz

4) Possibilities on CDM Financing

CER sales from CDM are directly proportionat to energy savings

Gain from investment with COM Emission factor x CER price

Gain from investmant without COM  Electricity price

Egypt: 0525 CER/MWhx 12 €/CER

= 23 % higher NPV
0.027 € kWh with CDM
Nigeria:  0.540 CER/MWh, 0.067 €kWh = 95%
Cameroon; 088G CER/MWH, 0.09 €/kWh = 117 %

Namibla:  0.890 CER/MWh, 0.019 €/kWh = 56 %

Fagn 19
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DAIKIN

‘Energy Saving Air conditioning,
VRV syste

L oo,

K. Kanacka
Taikin industries Lt
May 23 2006

Side Event on
Adternative Chillee
Technaligias

|

H
[ Environmental Consensus

11987:Montreal Protocoi [+ Protection of the Ozone Layer

Set up to contral emissions of Ozene Depleting Substances
such as GFC and HCFC

{11997:Kyote Protocol > To stop Global Warning

;DAJKIN.
CFC & HCFC Phase out Schedule

£nd alt HCFC production
by 2020.

HCFC production allowed
only far
maintenance by 2020 (0. 8%}

. End of all ! Regulation
CF i ot HCFCs

/\9'951996 604\ 2010 % 2020 2030

Supply of new Transition Japan,EuropetHEC
equipments were period from '
almast ait stepped. HGEC to HEC. Qiher countries Fransiton poriod

__Protection of the Ozone Layer

i
ﬁT‘CFC andlor HCFC equipments in the market

. Renovation activities

rExisting equipments
can be used till the end
of their lives.

rAdditional investment — Financial burden J:?
0 A O Y

—

! Some incentives are indispensableto
! accelerate renovation j

Ener o vines 1::} | Cutting utility cost,
Energy Saving | Ly |snorten payback period

Yail.id,

®Soaring oil price More than triple in a
decade

®lnventing new
energy saving

technologies

Electricity consumption:
less than half in a decade

#Reasonable price and availability of HFC
equipments

Energy Saving Approach




Energy Saving Approach

To reduce heat transfer power Use efficient
® Water : Pumps Q heat transfer
®Air: Fans media

To reduce energy
consumption in partial foad improve
® Big gap between peak & L—_> partial load
actual use performance
®Random occupancy

Energy saving approach

Energy consumption in office
buildings

. Ooﬂdiﬁ ¥its

cost is prime target of
energy saving

1L

: Decrease AC running

Decrease energy
consumption of
heat transfer,
pumps & fans

Réduction of Heat Transfer Power

| " Use efficient heat transfer media_____ |
Medium Kind of Heat | Heat Quantity
Q
Water —sensible] | 21 KJkg
- : :
Air —sensiple| | 10 Kdfkg

g~ LORTER T IO

Refrigerant | @ /r/ 210 kJ/kg
RA10A tatent

L Loprinans,

Partial load efficiency improvement

Operation hours in Caoling

hrs
160

140
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BO
£0
W
20

29USHEREBEEERY
» NN &R N NN NN NMman

Ambient Temperature

Sourox KA 1088.0001 Fokyo 147K - AW,

Partial load efficiency improvement

I Daily occupancy ratio in a large building ]
1

90% [*
89%
Y b et

Advanced Air conditioning
System
Comfort, Energy saving,

individual air conditioning
system

1

60% I~ -
S0

0%
30%
20%
10% :
g%, DL

T T |
N = !

FID tempetature controd in every indoor unit

Electricity cut

Time —— W




Linear Capacity Control

100%

Smooth cantro
o

apacity Control

(30 HP) D U
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inverter controlled compressor

Dy L

Low Energy Consumption

cop Partial Load characteristics

6.0
5.0
MOST
COMMONLY
40 USED RANGE
36

20% 40% 60% 80% 100%
COOLING LOAD

Individual Operation
m Ideal for Random Qccupancy

® Individual temp. control

‘Annual power consumption

Location  System

Singapore VRV
Malaysia VRY
Bra}il VRV
Brazil Chiller

Consumption Bldg. Size
{(KWim2/Year) {(m2)

105 10,000
93 800
126 51,200

271 51,200

IS



2005 New Product

VRV &
#ee RXYQ-MA Series Heat Pump

A% RXQ-MA Series Cooling Only

Advanced individual air
conditioning system

Market Leading Technology
[ fero fating grifle ) (0 an mator )

; Aaro Spiral Fan l\A

impegved efficiancy saves
y wer.
Aidtow increase and Fe
reduction of a fan inpid can e T
ba achioved . E Stne Wave DC nverter i
vt e v e A smocth Sine Wave
ass heat exchanger provides improved molor
efficlency
Improving heat exchange S
efficlency

( Reluetance DG
L COMPressor

Higher torque resulls is
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Effective condenser surface
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Olt Balancing Circuit l ﬁv;“?ﬂgi II Stabilization Control
Ensuses batanced refrigerant

between Lomprassors, fiow between unils

High efficiency scroll compressor

{_Energy Saving )

The efticlent serall G type compressor realized further energy saving
High Thaust mechonisn realized 2 reduction of ficion l6ss and Feaks of reltigerant and
tigh efficlancy,
- Improvement in sorolt g by high precision p 9
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Improvement in COP
Heat Pump type
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Transition to Non-CFC Chillers:
Manufacturers’ Perspective

Dave Stirpe
Executive Director
Adliance for Responsible Atmospheric Policy

New Delhi
October 29, 2008

Alliance Membership List
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CFC Chiller Background

+ CFCs were used primarily in large
centrifugal chitiers

* CFC chillers in operation
~ Approximately 50,000 worldwide

= Includes approximately 37,000 in N. America
{2004 ARI survey)

» CFC chiller replacement has been slow
— High level of activity in early 1990s
—58% of U.S. CFC chillers have been replaced

Large Tonnage Chillers *
Shipment Data

Annuat Shipments of Large Tonnage Liguid
Chitlers by US Manufacturers
5000 AR SOC IATZ-IHTH. by, ravers e oxtrapalation.

SO0 4~

4000 -+

1870 1980 1980 2000 2010

s LIS s Conada o CHher Bxpont

CFC Refrigerant Use - Chillers

* Age of all CFC chillers in service
— 29,000 units (approx.) --— 10-20 years old
— 21,000 units (approx.) ---- 20-30 years old
. Refrigerant inventory in CFC chillers
— 24,000 MT (approx.)
* Chillers service needs

- Recycled and reclaimed GECs (Article 5 and
non-Article 5)

— Virgin CFCs (Article 5)

impediments to Chiller Replacement

+ Scarce capital and economic return

- Available capital goas to replacement projects having
the fastest economic return

* Useful fife of existing equipment

~ Centrifugal chiflers have a tong service life —
estimated between 20-30 years

* Confidence in CFC service supply and
regidations

- d_e?uate supples of virginfrecycledireclaimed CFCs
exis|

~ Reguiations in most countries allow for the continued
use and servicing of GFC chiliers




incentives for Chiller Replacement

= Agccess to capitai

- Eacourage maasures to increase access 1o capifal
+ Assistance from Multitateral Fund implementing agencies
« Other governmental and commenrcial funding

« Change in current tax and incentive policies
— Provide tax credits or accelerated depreciation
~ Institute rebate programs
« Increased awareness and leadership
"~ Provide education for building owners
— Protect the stratospheric ozone layer and the climate
— Save energy and money; and create jobs
- Suppert Montreal Protocol and Kyoto Protocot

Ozone and Climate Benefits
of CFC Chiller Replacement

+  New liquid centrifugas chillers use non-CFE refrigerants (fower QDP
& lawer GWF)

+ Refrigerant emissions are nagligibla
~ Leak fight design — 0.5-2% annua! leak rate today compared to
10-12% in 1980s.
- Venting prohibitions in many countries
- Technician cestification for equipment service and repair
= Chilier efficiencies have significantly improved - over 30% since the
19808
— Indirect emissions acceunt for 98% of a chilter's lifetime
contribution o global climata change
~ Increased efficienty results in tass carbon dioxide emissions
from power generation

Technical and Economic Feasibility
of CFC Chiller Replacement

« New chiliers have 3 to 5-year economic
return in most locations that need cooling
for more than 3 months per year

« Variable purmp and cooling tower are used
to optimize chiller system efficiency

= Variable speed drive (VSD) gaining
popularity to dramatically improve part
load energy efficiency (IPLV)

Responsible Use

New chillers should minimize envirenmantal impact and

incorparate Responsible Use Principles

~ Contain rafrigerants in tight or closed sysiems and containers
minimizing atmospheric releases

- Encourage monttoring afler instaffations te minimize direct
refrigarant emissions and to maintain enargy efficiency

- Train ali persoanel in proper refrigerant handling

— Comply with standards on refrigarant safety, proper instaltation
and maintenance (8.9., ASHRAE.15 and [S0- $148)

- Design, seledt, install and cperate to oplimtze energy efficiency

~ Recover, recycle and reclaim refrigerants

- Continue to improve equipment energy efficiency when cost
effective

Air-Conditioning & Refrigeration institute
Responsible Use Guide

ResPONSIBLE USE Guine
FUR MINISIZING
FLUQRGCARKON EMISSIONS 1
MANUTACTURING FACILETIES |

Encourages refrigerant containment in
air conditioning and fefrigeralion
equipment manufacturing faciidies

Published by ARIUS. EPA in Apsit
2006

+  Endorzed by the Intemational Councit
of Ar-Condltioning and Refngeration
Manufacturers’ Assgciations
gc.e.nm),;pe Heuting, Refdgerating,

Alr-Londitioning instiuts of Canada
(HRAI) ard Australia

» CARMA will underake anslations:

anish

= Pranch
- Ghinade

an boe downioadid at
hlpihwy sk orgl




