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Energy Consumption in Cities

Cities occupy only
two percent of the
world’s landmass

Cites consume over
two-thirds of the

world’s energy

Cites account for
more than 70% of
global CO,-emissions
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Current and Future Megacities (2018 - 2030)
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Image source: World Urbanization Prospects: The 2018 Revision
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Trends & Developments in the Energy sector

Trends influencing the energy sector
Urbanization
Digitalization

Development trends in the energy sector
Electrification
De-carbonization
De-centralization

System integration —Multi Energy Systems
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Multi (Fueled) Energy Systems — A key to sustainable cities

Energy Supply including
Low Carbon & Renewables

* District Energy
- District Heating (DH) & District Cooling (DC)

* Distributed Energy Bullding Energy
- Co-generation (CHP) & Tri-generation (CCHP) ystems i
* Combined Heating & Cooling (DHCS)
* Smart Grids Data & ICT _— ) e

Image Source: Arup — Five minutes guide: Energy in Cities (www.arup.com)
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Introducing the potential of District Cooling

District Cooling offers:

Reduced energy demand, DC systems are up to 50% more
efficient than conventional cooling systems.

More efficient capacity use, DC systems use approx. 15% less
capacity than individual cooling systems.

Integration of multi energy sources, such as intermittent
renewable electricity, waste energy and natural cold sources

Thermal Energy Storages (TES) enables the potential to
reduce peak loads.

A vital role to mitigate global warming 0,5-1°C (High Efficiency
& phasing out HFC-refrigerants).

Reduced heat urban island effect
Long lifespan, up to 50 years

Huge market potential, (Not least for CBD/TOD areas,
Industries and Industry zones, Airports, Hospitals and Data
Centers)

Customer’s Building

Cooling Plant
Chiller
Chilled water storage system N

on discharging mood

Chilled water
supply and return

District Cooling System

Image Source: International Energy
Administration (IEA) District Heating and Cooling.
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District Cooling at Kai Tak Development

Image source: https.//www.ekeo.gov.hk/en/key projects/index.html
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DCS, the most efficient AC system suitable
for the area

First-of-its-kind DCS in Hong Kong,

Capacity, 284 MWr (50 consumer
buildings, tot. 1,73 million m?)

35 % more efficient than air-cooled Air
Condition Systems

Annual savings: 85 million kWh in
electricity consumption, equivalent to the
reduction of 59,500 tonnes of CO,

Consumer cost comparable to water
cooled AC-systems (Cooling Towers)

Three phases with expected completion in
2025
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District Cooling at Kai Tak Development (Additional)

Image source: https.//www.ekeo.gov.hk/en/key projects/index.html
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Additional District Cooling capacity is
needed to meet the projected cooling
demand.

Capacity, +178 MWr (+811,000 m?)

35 % more efficient than air-cooled Air
Condition Systems

Annual savings: 53 million kWh in

electricity consumption, equivalent to
the reduction of 37,000 tonnes of CO,

Consumer cost lower than water cooled
AC-systems (Cooling Towers)

“Fourth” phase is expected completion
in 2028
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Challenges & Opportunities for District Cooling

Lack of incentives and regulations
* High initial cost (Front loaded investment)
* Delayed load ramp-up and occupation ratio

Lack of large Cooling utilities

Cooling strategies and action plans (National, local governments and SOE)

Energy planning as a natural part of urban planning (Enable system integration
to increase efficiency and environmental benefits)
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Asia Pacific Urban Energy Association (APUEA)

@oovsa 22 @ Mission
To actively promote the development of

ASIA CLEAN ENERGY FORUM 2019 sustainable urban energy systems in the Asia
Pacific region.

9:00 am - 12:30 pm | 19 June 2019 in Manila

Integrated solutions for livable cities in Asia Pacific:
Multi-Energy Systems and Sustainable Buildings

United Nations.
mmmmmmmmmmmmmmm

Objectives:
To be a platform that:

APUEA Magazine | No.6 / September 2019

* Convenes cross-sectoral stakeholders
focusing on sustainable urban energy;

* Promotes market development for
sustainable urban energy systems;

* Shares global and regional experiences and
best practices; and

* Support sustainable urban energy project
alliances.
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International District Energy
Association (IDEA)
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China District Heating Association
(CDHA)
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CHONGOING RENEWABLE ENERGY SOCITEY

Chongging Renewable
Energy Socitey

APUEA Members

 EUROHEAT
" &POWER

Euroheat & Power (EHP)

Danish Board of District Heating
(DBDH)

Qingdao Energy

Qingdao Energy Group

o }
luxresearch

Lux Research

AANCEA.

Alliance to Save Energy

RIIEC

International Institute for Energy
Conservation (lIEC)

Thai Lo
ESCOAsseciation

Thai ESCO Association

Aden

Aden

Tianjin Euro Energy
Technologies Co Ltd

»&Q Jggsha )
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SIVECO China Qatar Cool Tianjin Euro Energy Technologies
Co., Ltd. (TEET)
" FOCIHIP N
l! rh\aeECGC bameriip for INITIATIVE
Your Partner in the Clean Energy Economy Energy Efficlency
Cooperation

International Partnership for  District Energy in Cities Initiative

Northeast Clean Energy Council

(NECEC) Energy Efficiency Cooperation
(IPEEC)
i ‘ Solar Turbines
OE C c S PXF L D l.U A Caterpillar Company
SPX FLOW Solar Turbines

Overseas Environmental
Cooperation Center (OECC)

glEEﬁﬁl.’.l

N é i
FENGXI ENERGY I V l
Swedish Environmental

Fengxi New Energy NXITY Research Institute

Partners and Supporting Organizations: Asian Development Bank (ADB), International Energy Agency (IEA),
Sustainable Energy for All (SEforALL), United Nations Environment
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o THANK YOU
Head of Operations

Asia Pacific Urban Energy Association (APUEA)

Suite 1208, 12th Floor, UBC Il Buildi . les Ry

B0 Sukhumyit Boad S Asia Pacific Urban Energy Association

Wattana, 10110 Bangkok, Thailand www.apuea.org
Tel. +66 2 662 3465

Mob. +66 (0)9 8667 7455
plundberg@apuea.org
https://www.linkedin.com/in/peter-lundberg-51915136/




