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District cooling aims to use local energy sources that
otherwise would be wasted or not used, in order to offer for the
local market a competitive and high-energy-efficient

.alternative to the traditional cooling solutions.

UNEP DTU COPENHAGEN CENTRE
PARTNERSHIP | ON ENERGY EFFICIENCY

D



X 35% i Y5 A2 B U T 2R Gt 88 0 AR RE VR A e BB T Y S B
DT RILT ENERGYDISTRICT ENERGY KEY TO RENEWABLES & EFFICIENCY N &

INITIATIVE environment

Definition of District Cooling:

» A system to combine heating/cooling
station and end-users through pipeline
network

» Belongs to public service, similar to
electricity, water, gas etc.

» Cooling sources could include waste
heat, electrical cooling, free cooling etc.

» Targeted customers: industrial/process
cooling (warehouse, data centre), city
complex, public buildings (hospital),
commercial buildings, luxury residential

.buildings
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DISTRICT COOLING VS. OTHER COOLING TECH

- DISTRICT ENERGY
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. Primary Energy Peak load shifting
SR IB SRR TS factor-Electricity

Split AC, VRF/VRV

Conventional Central (water-cooled elec.
chiller+ FC/AHU)

Conventional Central (air-cooled elec. chiller
+ FC/AHU)

District cooling (all elec. chiller)

District cooling (free cooling+elec. chiller)

Tri generation (electricity, district heating,
district cooling, domestic hot water)

Tri generation (30%TES)

25%-30%

20%-30%

15%-30%

25%-30%
30%-60%

60%-80%

55%-75%

0

10%-15%

10%-15%

15%-25%
30%-50%

30%-50%

40%-60%

*Assumption: Grid electricity PEF=35%, cooling factor=0.15, heating factor=0.2,
electricity=0.5, all equipment reaches A-level under Energy Star or ASHRAE/ASME
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16 COUNTRIES
4+1 Pilot countries: China, India, Serbia, Chile, Morocco
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> Global Environment Facility (GEF-7) &
» Green Climate Fund (GCF)

» |FC
» Kigali Cooling Efficiency Program (K- . GREEN _
CEP) FUND

» NAMAS FACILITY

» Support from development banks KI G ALI

(E B RD J AD B ) AfD B) COOLING EFFICIENCY PROGRAM

» Seed funding opportunities
CIFC

International
Finance Corporation
WORLD BANK GROUP




DISTRICT COOLING/TRI GENERATION IN INDIA
DISTRICT ENERGY U N ﬁ:ﬁ,&

e TOP-DOWN APPLICATION ~ UN»
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National Cooling Action Plan National energy
conservation target

National DES Potential Study for 2030 (MoP)

Refrigerant phasing
target (MoEF)

Energy mapping & benchmark Urban planning for new township

Policy analysis Building energy conservation target

Rapid assessment tools <:|
for tech-eco Smart city/Renewable energy mission

Training modulars Incentive policies for DES engagement

Pre-/ feasibility study Call-for-tender, procurement plan

Business model, technical / financial Design guidelines, standards, MRV &
analvsis metering strategy

Funding opportunities Knowledge transportation
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GENERIC ARCHETYPE ANALYSIS
oL Nemes ACROSS FIVE CITIES et

DISTRICT ENERGY

Comparison of IRR and of annual district cooling payments made by
consumers vs payments by those using stand-alone systems

_ 1200
< 15%
= 1000 -
£ WK E&:
£ 500 «  Power prices H{/y
2 « Cooling load ¥4 11 177
£ 600
£
g PR A X
. Lower power costs (e.g.
£ solar provision) FAAI% ik A
’ Bhopal Coimbatore Pune Rajkot Thane * VAT priCing i’fﬁﬁﬁ%
* Project design 5 H 15 i1
EEN Annual payment, stand-alone N Annual payment, district cooling

===|nternal Rate of Return (IRR)
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Cooling Service Agreements
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» Pricing system
= Type 1: metering charge

= Type 2. 1)+2)
1) Capacity charge
2) Metering charge

= Type 3: 1)+2)+3)
1) Connection charge
2) Capacity charge
3) Metering charge

0%y
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2500
B Connection Charges (District Cooling)
2000 W Capacity Charges (District Cooling) . .
N o oo ) = Modelling of cooling loads
| ) 0y g
g g Consumption Charges (District Cooling) based on building efficiency,
1500
é o B Total Annual Payments (Stand-alone) occupation and climate
£ 20% VAT
1000 .
§ Conservative cost and
; cooling load inputs
500
‘ = High-level operational &
0 " ' f
9 10 11 12 13 14 15 16 Y7 18 19 20 2V 22 flnanCIal analySIS
Yemr

= District cooling tariffs set to
below stand-alone cooling

Development archetype details: Ground Floor area Built-up
Floor Area | ratio (FAR) | area (sqm) costs
(sqm)
Hotel 20,000 25 50,000
Office 70,000 3 21,000
Shopping Mall 30,000 3 90,000

Hospital 5,000 2.5 12,500



Percentage of investment &

heating/cooling demand
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20-year consession of DES project development

f 10 11 12 13 14 15 16 17 18 19 20

Development year (From construction)

M |[nvestment

B Cooling/heating income



APPROACH TO FINANCIAL
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* District heating and cooling is defined as public service, like electricity and
fresh water. It means the investment should be paid back in a longer term
(20-40 years) but the income is steady and secure.

* District heating and cooling needs more time (normally 5-7 years from
beginning) for the demand to grow, and the benefits become steady and
secure afterwards.

* Seed funding idea: Financial institutions buy-in in first year, bought out in
8th-9th year with higher price by SPV. Funding reverts back to the seed
funding pool and invests in other district energy projects.

*  Win-win situation: Municipalities achieve their energy saving targets, end-
users get cheaper heating/cooling, financial institutions get steady payback.
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D_ISTRICT ENERGY

For more information on the Global District Energy in Cities
Initiative, please visit the website or contact:

Dr. Zhuolun Chen, Senior Advisor, Email: zhchen@dtu.dk




