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Extreme heat and Cooling demand

* InJuly 2022, heatwaves hit Europe, Asia, Middle East and North Africa, as temperature
climbed above 40 degrees Celsius in certain places.

 The 40°C recorded in the UK for the first time in July 2022 shows that global warming is
already being tangibly felt across the country.

Some impacts of extreme heat on society?
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Cooling demand across the globe is increasing

* The cooling of buildings accounts for about 20% of the total electricity use worldwide.

* |tis estimated that the use will triple by 2050 due to increase of cooling degree days.
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Passive Cooling Strategies (building codes):

* Insulation,

* Building orientation

* Glazing,

* External and internal
shading,

* Glazing,

e Window ventilation.

Passive strategies could achieve savings of up to 62% (Sharifi, 2021).
For example, Nematchoua et al (2019) show how use of thermal insulation allows to

save up to 40% of cooling energy cost in hospital buildings.
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Cooling is ‘hotting up’ in the UK

 The current active cooling demand in the UK’s buildings is small, only accounting for
3% of the total fuel consumption. But, It’s likely to increase due to rising temperatures
(CCC, 2019).

* The current cooling demand is dominated by non-domestic buildings.

* Approximately 6,187 GWh of UK energy was consumed for cooling in 2019, mostly for
non-domestic buildings (BEIS, 2021).

* Research suggesting that up to 20 % of homes currently experience overheating
problems during an average UK summer.
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 The office sector has the largest cooling demand which accounts for around half of

The current cooling demand in the UK

non-domestic energy consumption in the UK.

B Arts, leisure and community
B Education
Emergency Services
B Health
B Hospitality
m Military
m Offices
H Retail

B Storage

UK Cooling energy consumption by sector for non-domestic buildings ,2019
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Current active cooling technologies in m single Split
the UK: B Multi split
m VRF

The split systems have been the preferred
type of ACs use in the UK with almost 80%
of total sale which is mostly used in
commercial buildings (BEIS, 2021).

B Packaged-Rooftops
B Packaged-Indoor

Chiller- Air Cooled

Various types of active cooling strategies currently used in the UK

Estimates of residential and non-residential cooling sales
(2019)
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Cooling demand in the UK ?

* Reviewing the UK cooling demand reveals
there is limited understanding of how
domestic buildings and households respond to
extreme heat (BEIS, 2021).
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* National Grid (2018) has estimated likely
uptake of active cooling methods especially Air
Conditioners in the UK domestic sector to be
18 million units by 2050, compared to less
than one million today (BEIS, 2021).

Unsustainable Cooling approach
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To what extent has this cooling demand been considered in the UK energy
policy?
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Adapted framework (Reduce/Improve/Shift) to reach cooling decarbonisation
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1- Reducing the cooling demand through passive approach:

e The CCC’s Report on making UK housing fit for future (2019) recommended passive
cooling measures in existing and new homes to reduce overheating risks by the review of
Building Standards by MHCLG (The Committee on Climate Change, 2019).

 The Heat and Building Strategy was published by the government in Oct 2021, considered
passive strategies (BEIS, 2018).

* The government has recently published revisions to the existing Building Regulations that
set some passive cooling measures (Part O) to tackle overheating in all new residential
buildings which came into force from June 2022 in England (HM Government, 2021).

Building regulations currently support a ‘passive first’ approach, which should be

followed in new residential buildings.
11
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1- Reducing the cooling demand through active approach:

UK does not have any policy for considering active cooling approach.

However a recent CCC’s Report (July 2022) ‘Risks to health, wellbeing and
productivity from overheating in buildings’ says:

A clear policy is needed to understand when ACs and other active cooling systems
should be prioritised for use on buildings at high risk from overheating.

Thus, the cooling demand in existing UK buildings is still absent from
energy policy.

12
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2- Improving the efficiency of cooling equipment and reducing F- gas of air
conditioning and refrigerants

* The 2014 EU F-Gas regulation came into force in the UK in January 2015 which requires
a 79% reduction in the use of hydrofluorocarbons (HFCs) between 2015 and 2030 (CCC,
2020).

e Under f-gas bans, UK has already phased out more than 40% of HFCs consumption.

 However, most ACs and heat pumps still rely on F-gases as their refrigerant in the UK
(Post Note 642, 2021), as there is no bans on ACs and heat pumps,

« Some more bans are needed to phase out the F-gases over the next UK F-gas regulation
revision.

13
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Efficient active cooling technologies: Reversible heat pumps

* Reversible heat pumps can provide both heating and cooling as a single system.

* Reversible air to air heat pumps are the dominant type of heat pumps in the global

market including Europe.

e Almost all heat pumps sold in the UK are hydronic air to water.

= Reversible air-air w/heating
= H-air/water
Sanitary hot water
= Reversible other
= H-ground/water
Exhaust air
= Hybrid HP
m Industrial heat pumps

= Other

m District heating
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B Reversible air-air w/heating H Reversible other
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Percentage of the heat pumps sold in 2018 by type across
Europe

Heat pump sales in 2018 by type and by country atross

Europe
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3- Shifting cooling to renewable, thermal storage and district cooling

* District cooling system is more energy
efficient compared to conventional

Cooling coi
battery A Eooling coil
battery

gt
. . .. n» ” battery
systems being operated at individual . f
Datacenter
buildings. g ba”“ t

dleatpump T Data center

e

Dis g
isncth4

District cooling and heating system in Stockholm

* The system is common in the Middle
East, Scandinavia, Germany, and France.
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Based on the Clean Growth Strategy (2019), heat networks in the UK are projected to meet:
* 17% of heat demand in homes
e 24% of heat demand in industrial buildings to meet 2050 decarbonisation targets,

* Heat networks currently supply around 2% of buildings heat demand (BEIS, 2021).

The UK current progress on district cooling and heating is still in emerging step
compared to elsewhere in Europe.

16



fiex Coolsror: Eosromrig e
§56$56555656 _E

Research Council
Initial Conclusions:

1. Considering cooling in the UK energy policy: Review of cooling demand in UK energy
policy shows that cooling has been ignored in the UK energy policy despite the potential
health implication associated with overheating in the UK.

2. Scaling up home retrofit plans: Include consideration of overheating risks and passive
cooling strategies for existing homes,

3. Combining heating and cooling strategies is necessary:
* Increase energy efficiency: The simplest common area between heating and cooling
strategies must be first explored with an ‘efficiency first’ approach such as building
codes,
* Switch to low carbon technologies: The government should consider some

interventions encouraging the uptake of reversible heat pumps to decarbonise heating
which will also accelerate the uptake of cooling.

17
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