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Understanding and shapirgetunprecedented
future of cooling
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Cooling for sustainable development

Macro-drivers
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Fig. 2 | Analytical framework for transitioning towards sustainable cooling. The framework consists of macro-level drivers, the different stages of cooling s.
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delivery, and the levers which act on the cooling system to influence the trajectory of the future of cooling.
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Cooling for sustainable development

Radhika Khosla @222, Nicole D. Miranda'?, Philipp A. Trotter ©'24, Antonella Mazzone "2,
Renaldi Renaldi'?, Caitlin McElroy'?, Francois Cohen®'%5, Anant Jani', Rafael Perera-Salazar'¢ and
Malcolm McCulloch'?

The unprecedented rise in cooling demand globally is a critical blind spot in sustainability debates. We examine cooling as
a system comprised of active and passive measures, with key so:l:l and technical components, and explam its link to all 17

w-m. We

demand drivers; cradle-to-cradle stages; and sysum change levers.
By Inlemdlng cooling staxas :nd levers, we discuss four specm: to deliver cooling. We
propose an agenda for research and practice to g for all.




Lock-in to vapourcompression air conditioning

A Top patent countries: China, Japan, South Korea, United States, and Ge
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A Top patent assignees are dominated by East Asian manufacturers T

A Promising alternative technologies: absorption, magnetic & thermoelect =i e wem o
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Potential of passive cooling

A Much less research and development than active (AC) cooling Tisho s ko des 20 2005 200 adts 20
A heatgain prevention, heajain modulation, heat dissipation

Number of publications
=

A Top five countries: US, China, UK, Italy, India §15oo-b
A High potential for further collaboration g
A Dominant technology: Ventilation ; 500-
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Placing humans at the core of understanding
cooling needs i

A Cooling needs are informed not only by temperature but also by A -
. . . . . . i i i Embodiment |
architecture, desigmolours light intensity, food, drinks, local culture 9 ——
and society, and emotions a

ASoci al construction of Ocomfor:t c e
ideas and perceptions of modernity and progress (materially executed . v

by building industries, technology producers, media) .
A Ownership of AC was prerogative sine qua non in the US 5
A Variedbehavioural and cultural approaches to cooling N,

A E.g., clothing, diet, lifestyles, and vernacular architecture influence
thermal comfort differently in diverse geographies



Change in CDDs for 1% and 2.0C (Median)

Joint work with David Wallom at
OeRC

CDD baseline temperature = 2C

Median and 90th percentile seasone
total CDDs based on ~500 runs

Temporal resolution: 6 hourly. Result
for June to September (122 days)

HADAM4 climate model with spatial

resolution: 0.55 x 0.833 degrees

Recent historical based on years
20062015

Preliminary results from ~500 runs
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Sion urto the Future of Cooling Newsletter!
Follow us on Twitter @OxfordCooling
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