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ENERGY INNOVATION IS CRUCIAL TO A SUSTAINABLE ENERGY TRANSITION

Endrgy Technology Contribution of technology area to global cumulative CO2 reductions
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Energy innovation has already vielded solutions, but needs support and guidance to
Source: IEA ETP 2015 deliver on its promises
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CLEAN ENERGY IS NOT RAMPING UP FAST
ENOUGH

_ - ITracking Clean
Desp1te some progress Energy Progress 2015

Renewable power

Nuclear power

Natural gas-fired power

Energy Technology Perspectives 2015 Excerpt
IEA Input to the Clean Energy Ministerial

Coal-fired power
Carbon capture and storage

Industry

Fuel economy

Electric and Hybrid electric vehicles

Buildings

Evidence shows that despite continued progress in
: many areas, for the first time none of the

Smart grids technologies are in line with 2DS goals
ourc 0
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ENERGY EFFICIENCY:

A BIG PART OF THE ENERGY LANDSCAPE UFE fusls (i) duel 212 s
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Energy efficiency is the ‘first fuel’: o Kingdom, United States
Energy savings are larger than the contribution
of any other fuel to TFC in 2012 source: IEA MTEEMR 2014

SESSION 5 Efficient energy systems 09.22.2015



| / SET PLAN

Conference Research, innovation and competitiveness
2015 for the Energy Union

THE IMPORTANCE OF HEATING AND COOLING TODAY

Primary energy use Final energy consumption CO, emissions
560 EJ 371E) 34.5 Gt

44%

A A

m Heating and cooling m Other end uses

Heating and cooling services account for around 30% of primary energy use and CO, emissions globally today.
Source: IEA ETP 2015
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GLOBAL CO, ASSOCIATED WITH HEATING AND COOLING
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I Direct emissions % Indirect emissions

Reductions in indirect emissions, i.e. from electricity and district heating, are crucial, providing around 50% of
the reductions between the 2 and 6DS in 2050.

Source: IEA ETP 2015
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EU28 INDUSTRIAL HEAT DEMAND BY SCENARIO ANNUAL ENERGY-RELATED DIRECT CO2 EMISSIONS
IN THE INDUSTRIAL SECTOR IN THE 2DS
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Source: IEA ETP 2015 Innovation is essential for sustainable growth in the industrial sector
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Global Buildings energy Use
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Source: IEA ETP 2015
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BUILDINGS ENERGY USE

(2013) EU Buildings energy Use
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ENERGY TECHNOLOGY OPTIONS TO TRANSFORM TO LOW ENERGY BUILDINGS

Inefficient, still-common Typical building code in Zero- and low-energy
and old stock advanced regions buildings

Ggle pane windows \ \ Gghly insulating and variable solar windovh

Low-e double glazed windows o e i ) )
No insulation High levels of insulation Optimised bliuld-mg design ahd Cfnentatlons
High air leakage Low air leakage Natural ventilation and daylighting
Inefficient gas, oil and coal boilers Condensing gas boilers Water heating, cold-climate and gas-
X K thermal heat pumps

Electric resistance heaters Electric heat pumps )

. . . Solar thermal with energy storage
Conventional biomass burning Modern district heat and biofuels

) \ ) @vanced district heat and micro-CHP j

First step: reduce need for heating and cooling!!

Then: provide heat in a more efficient way
Source: IEA 2013
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HEATING LOAD REDUCTION POTENTIAL
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Building envelope technologies and equipment efficiency can significantly reduce thermal energy demand.
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BUILDING ENVELOPE TECHNOLOGY OPTIONS

Figure 3: Most common types of windows in service and being sold today

Majority of world's stock of windows i Recommendations
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Technology Roadmap
Energy efficient building envelopes 0
Single glaze clear, Double glaze clear, Double glaze clear, Double glaze low-e, Triple glaze, double low-e,
non-metal frame aluminum frame wood frame low conductive frame low conductive frame
Intermationd
L iea hadcts Note: U-values presented in this roadmap represent whole-window performance unless noted in accordance with I1SO 15099, thus an

1SO 10077 standard of 1.0 W/m?K is roughly equal to 1.1 W/m?K per ISO 15099.

The majority of the world’s envelope technologies can be significantly improved and more worked is needed.
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HEATING LOAD REDUCTION POTENTIAL
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Deep retrofits for existing buildings are critical to meeting 2DS buildings targets.
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HEATING AND COOLING EQUIPMENT TECHNOLOGY OPTIONS
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Note: CPC = compound parabolic concentrator.

Heat pumps and solar heating and cooling offer large potential to mitigate water and space heating energy demand
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HEATING AND COOLING TECHNOLOGY SHARES (FINAL ENERGY)
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Highly efficient and renewable technologies play a key role in meeting heating and cooling needs in the 2DS.
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Wind 1.9 EJ

Hydro 13 EJ

Geothermal 2.5 EJ
Nuclear 27 EJ

Biomass and
waste 5.6 EJ

Oil 12 EJ

Natural gas 49 EJ

Coal 100 EJ

Source: IEA ETP 2015
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GLOBAL ENERGY SYSTEM (2013): ENERGY EFFICIENCY OPPORTUNITIES

Non-combustion

electricity plants Share of CHP in global power generation
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Nuclear
plants 27 EJ 12%
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thermal
electricity plants| O%
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Yet less than 10% of power generation
comes from co-generation.

133 EJ

36% conversion

Conversion losses
118 EJ

Nearly 2/3 of power generation energy input is lost in conversion processes.
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A FOCUS IS NEEDED ON SYSTEMS INTEGRATION INNOVATIONS
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Linking heat and electricity systems can provide both efficiency and flexibility gains
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SYSTEMS THINKING AND INTEGRATION

Centralised fuel production,
power and storage
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Today’s energy system paradigm is based on a
unidirectional energy delivery philosophy
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SYSTEMS THINKING AND INTEGRATION

Co-generation Renewable energy resources
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Centralised fuel production,
power and storage
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A sustainable energy system is a smarter,
multidirectional and integrated system that
requires long-term planning for services delivery
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THE IEA ENERGY TECHNOLOGY NETWORK
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International collaboration is an essential aspect of a
strategy to enable energy technology to fulfil its role
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Explore the data behind ETP

www.iea.org/etp
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