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The Future of Heating:
1. Domestic heat demand and district heating in the UK L
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heating in the UK (source: Sayegh et al., 2016)
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1. Domestic heat demand and district heating in the UK

District heating is not a new
concept in the UK

But it is considered as an expensive
and risky technology/business

Approximately 2000 networks

Three quarters of them are considered as
small schemes (less than 100 dwellings)

First generation district heating in Manchester
(source: Urbed archive)

((( INVEST sEEnergies OQC\ B Fonden Energi- & Miljsdata et

¢
AALBORG UNIVERSITY ‘f’:’l‘\y A DISTRICT ENERGY .
DENMARK UN&S'!" i"—_‘- ::Iﬁ.ﬂ!ﬁ?m /nnovatlon Fund Denmark 4DH

environment




5' International Conference on Smart Energy Systems
Copenhagen, 10-11 September 2019
#SESAAU2019

2. Appropriate sizing of district heating systems

Undersizing: Oversizing:
* Insufficient capacities * Ensures supply security
o Interruptions of service * Prepares for severe weather

* Reduces efficiency
* Increases capital and running costs

Common practice tends to become defensive and domestic heating systems are
typically oversized.

Empirical quantifications of energy consumption and peak demand to avoid
under or oversizing thorough:

Empirical energy demand load profiles
&
Energy demand diversity analysis
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3. Energy demand and demand diversity from smart meter data analysis

What is energy Demand Diversity and After Diversity Maximum Demand?

Demand Diversity:

Y I ndividual maximum demand

Diversity fator =
vf maximum demand of the aggregated system

Coincident factor = — .1 DS439 diversity curve for domestic hot water
Diversity factor 50
%ﬁ 40
,,% 30
After Diversity Maximum Demand: v
o, 20
N =
ADMD = lim — ) MD;
N—>oo
i=1 0
1 11 21 31 41 51 61 71 81 91 101
Number of 'normal dwellings'
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3. Energy demand and demand diversity from smart meter data analysis

) All EDRP trial households ‘i; ;\
* Energy consumption data collected from ¥

the largest smart meter field trial in the
UK
« Half-hourly electricity and gas

consumption data from 18,380

households " ‘;1.
* Data collected between January 2008 |
to September 2010
* Including two particularly cold winters,

and one of them 1is the coldest winter in

'J-" ) : 0 = @ 100 Mile:
the past four decades . il lpe— -
Source: Office of Gas and Electricity Markets (Ofegm)
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4. Results: load profiles and aggregated peak demand based on different temporal
sampling frequencies
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Half-hourly peak demand: 8 kW per household. (Sample: 8466 households)

Half-hourly to hourly: 0.4% reduction Half-hourly to daily: 33% reduction
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4. Results: Hourly electricity and gas load profiles versus external temperature in 2009
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4. Results: Daily delivered electricity and gas loads in response to external temperature
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4. Results: 24-hour load profiles on the two coldest day of 2009.
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Tuesday 6 January and Saturday 10% January 2009
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4. Results: After diversity maximum demand on the two coldest days of 2009
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5. Conclusions

* The sizing of district heating systems needs quantitative and empirical bases.

* High temporal resolution smart meter data from individual dwellings can offer
better understanding and management of energy demand.

* Demand diversity effect may reduce aggregated peak demand and contribute
to economies of scales in district heating.

« Studying peak demand under extreme weather conditions offers insights that

can improve district heating design, construction and operation.
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