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The Earth is heating up

Annual cooling degree days around the world, 2070 , Stated Policies Scenario -
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By 2070, almost 3/4 of the world's households could have at least one air conditioner.
China, India and Indonesia will together account for half of the total number.
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Markets are not keeping up with energy efficiency potential

Energy performance of air conditioners already available in markets today
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The average efficiency of air conditioners sold today is less than half of what is typically available on

shelves — and one third of best available technology.
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Space cooling is the fastest growing energy use in buildings

Space cooling energy consumption in the Stated Policies Scenario and Sustainable Development Scenario
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Without further action to address equipment and buildings performance, energy consumption for
space cooling will almost triple by 2070
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Further innovation in cooling equipment can bring additional gains

Global CO, emissions reductions in space cooling, Sustainable Development Scenario relative to the Stated Policies Scenarios
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More than 80% of what is needed to decarbonize space cooling is achieved by mature and early
adoption technologies
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https://www.iea.org/reports/energy-technology-perspectives-2020

Spillovers between air conditioners and heat pumps

Cumulative capacity and capital cost learning curve for vapour compression applications in the SDS
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Synergies between heating and cooling results in around 15% lower cost for heating equipment
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https://webstore.iea.org/download/direct/4022?fileName=Energy_Technology_Perspectives_2020_-_Special_Report_on_Clean_Energy_Innovation.pdf

A clean energy technology guide for net-zero emissions

Energy Technology Perspectives
Clean Energy Technology Guide

Heating and cooling ® Geaneration ® Heat pump ® An-to-air heat pump
g € Ar-to-water haat pump @&
A 1 Ground-source heat pump
® Thermally-driven heat pump .'—\,\
\ ® Solar thermal water heat pump o \
! ® Combined solar PV and heat pump \
{ ® Hybrd heatpump @
® Hydmgen-driven heat pump &
® Evaporativecoolng &= © State-of-the-art technology o
© Standalone liquid or solid desiccant cooling @ Liquid or solid d ap i ,\
TECHNOLOGY READINESS LEVEL @ Evap ling with ble b
\ PO
O1 INITIAL IDEA | ® Solid-state equipment cooling @ Elastocalonc
. Basic principles have been defined O Magnetocaloric
2 APPLICATION FORMULATED
Concept and application of solution have been formulsted @ Barocaloric
@ 3 CONCEPTS NEEDS VALIDATION ® Boilers © O Hydrogen boiler
Solution needs to be prototyped and applied
@ 4 EARLY PROTOTYPE fl Biomass boiler
Prototype proven in test conditions \ ® Heater © — B Pellets-burning stove
© 5 LARGE PROTOTYPE 1
Components proven in conditions to be deployed @ Wood-burning stove
[ 6 FULL PROTOTYPE AT SCALE ® Distrbution & - — ® Control © Hydraulic interface unit
Prototype prove at scale in conditions to be deployed . - =
O 7 PRE-COMMERCIAL DEMONSTRATION Booster QO Water heating heat pump
Solution working in expected conditions ! @ Advanced heat exchanger
18 ;"‘“ L Adrucd COMM‘fi“Lk ful ® Cogeneration ® ® Combinad production of heat and power (CHP) & © Fuel cells micro-CHP using solid oxide materials
ull sca in final form
© 9 COMMERCIAL OPERATION IN RELEVANT ENVIRONMENT © Trigeneration © Fuel cells micto-CHP using polymer slectrolyte membrane
Solution is commercially available, needs evolutionary 8 Quad-generation |
improvement to stay competitive !
B 10 INTEGRATION NEEDED AT SCALE ® Control systems @ © Smart thermostats
Solution is commercial and competitive but needs ® Siorage * - ® Thermal storag - ® Latent (phase change material) &=
further integration efforts N =3
@ 11 PROOF OF STABILITY REACHED @ Thermochemical storage N @ Active latent heat storage X
Predictable growth {0 Combined latent and il ge system

Over 400 individual technologies designs and components that contribute to achieving the goal of
net-zero emissions
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https://www.iea.org/articles/etp-clean-energy-technology-guide

It is possible to meet cooling needs efficiently and sustainably

Technology efficiency is an area where policy action can deliver substantial energy savings quickly.

» The widespread availability of high efficient products is great short term opportunity to limit the
impact on the energy system of the growth of AC stock.

* But we see, especially in the longer term, that technologies not yet in mass market plays an
increasingly important role, as well as technology innovation.

* For this, we will need to bring down costs and accelerate deployment, but also we will need changes in
regulation, consumer behaviour and in the information available to the users, designers and all the
actors in the industry.

» Knowledge accumulated in one technology area can be of great relevance and value in related
technologies. “Spillovers” between cooling and heating market are key for the heating industry.
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Thank you for your attention

Learn more about IEA work on space cooling:


mailto:Chiara.delmastro@iea.org
https://www.iea.org/reports/cooling
https://www.iea.org/articles/etp-clean-energy-technology-guide

