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Outline

« UK’s heat demand and market
« Options to decarbonise the UK'’s heating sector

— Repurposing the gas grid

— District heating networks

— Individual heating technologies
* Heat pumps in district heating
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Improve efficiency and reduce heat demand
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Deploying low-carbon heat technologies
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Individual low-carbon heat technologies LI
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Gas boiler Ground source heat Air source heat pump Biomass heating Solar thermal system
pump + Gas boiler

= Total (/MWh) = Total without RHI (£/MWh)
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Solar thermal system + Gas boiler 14.6%

Biomass heating

Air source heat pump 71.0%

Ground source heat pump 78.2%
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Heat pumps in Europe
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Economies of scale?

I IOI' x

Diseconomies of scale?

—_—r L1
«

AALBORG UNIVERSITY 3rd International Conference on Smart Energy Systems and
DENMARK 4th Generation District Heating, Copenhagen, 27-28 September 2016



e s i

O

4th Generation District Heating
Technologies and Systems

zhikun.wang.10@ucl.ac.uk : | —

«

AALBORG UNIVERSITY 3rd International Conference on Smart Energy Systems and
DENMARK 4th Generation District Heating, Copenhagen, 27-28 September 2016




[ T,

References =5F

4DH

neration District Heating

« CCC. 2016. Next steps for UK heat policy. London, UK: the Committee on Climate Changg,,

echnoIOfies and Systems

- DECC. 2014. United Kingdom housing energy fact file. UK: the Department of Energy & Clima
Change (Department for Business, Energy & Industrial Strategy).

« ERP. 2016. Heating Buildings: Reducing energy demand and greenhouse gas emissions. London,
UK: the Energy Research Partnership.

 Hannon, M.J., 2015. Raising the temperature of the UK heat pump market: Learning lessons from
Finland. Energy Policy, 85, pp.369-375.

 Love, J., Smith, A.Z., Watson, S., Oikonomou, E., Summerfield, A., Gleeson, C., Biddulph, P.,
Chiu, L.F., Windfield, J., Martin, C. and Stone, A., 2017. The addition of heat pump electricity load
profiles to GB electricity demand: Evidence from a heat pump field trial. Applied Energy, 204,
pp.332-342.

* Northern Gas Networks. 2016. The H21 Leeds City gate project.

« Ofgem, 2017. Domestic Renewable Heat Incentive. Available:
https://www.ofgem.gov.uk/environmental-programmes/domestic-rhi

«

AALBORG UNIVERSITY 3rd International Conference on Smart Energy Systems and
DENMARK 4th Generation District Heating, Copenhagen, 27-28 September 2016




Additional slides P>

10 N il s
200.00 =

m Renewable Heat  fime
150.00 Incentives
100.00 ® Carbon cost
=
=
=
“ 50.00
T
o = Fuel cost
O
-
N =
. B O&M cost
-50.00
-100.00 m Capital cost
Gas boiler Ground source Air source heat Biomass heating Solar thermal
heat pump pump system + Gas
boiler

AALBORG UNIVERSITY 3rd International Conference on Smart Energy Systems and
DENMARK 4th Generation District Heating, Copenhagen, 27-28 September 2016



Power demand under 0% and 20% heat pump deployment <>

02/02/2015

0;/0 hleat pumps | 4 D H

— 20% heat pumps 4th Generation District Heating

Technologies and Systems

70 ——=

D
o

)
Qo

o~
o

W
o
—
[
[
||
|

Half hourly grid power demand, GW
N
(&)

-

o
T

|

1 | 1 1 1 |

O 1 1 1 1 1 1 1 1 1 ] | ] ] 1 | (] 1
0001020304050607 080910111213 141516 17 18 1920 21 22 23 00

Time
‘ (Love, et al., 2017)

AALBORG UNIVERSITY 3rd International Conference on Smart Energy Systems and
DENMARK 4th Generation District Heating, Copenhagen, 27-28 September 2016




After Diversity Maximum Demand per heat pump
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