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Introduction

Greenhouse gas emissions by sector, 2020, by proportion (BEIS, 2022)
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Obijectives
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A novel model was usedto simulate a theoretical ultra-low carbondistrict heating network (ULCDHN)located at
Holywell Park,LoughboroughJniversity (LoughboroughUK).
The proposed ULCDHN systemincludes heat pumps (HPs),evacuatedtube solar thermal collectors (ETSTCsnd
seasonathermal energystorage(STESp provide heatto buildings
Both a) real historic half-hourly CQ emissionsper kWh of electricity and b) real historic half-hourly heat demands
for Holywell Parkare usedin the simulations
Theeffect of:

a. Usingonsite Wind-generatedelectricity vs. usingonsite P\tgeneratedelectricity to power the HPS

b. Thelocation of the ULCDHN- three locationswere assumed LoughboroughBournemouthand Glasgow-
on the shareof heatingdemandmet by onsite zero-carbonheat sourcesand the levelizedcostof heat (LCOHjor the

period 2000¢ 2019(20 years)was studied.



Methodology : Map of the Holywell Park at Loughborough University (UK)showing the three buildings and
the proposed ULC-DHN.
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Methodology : Flow diagram illustrating the order of priority of heat supply approaches for the ULC-DHN

configurations .
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Methodology : Key parameters specified for the simulation .

Location and time

District Heating Network Holywell Park, Loughborough Univers
Loughborough, (UK

Locations studied Glasgow, Loughborough and Bournemo
(UK)

Time-period simulated 2000- 2019

Charging temperature for STEE] 60
Vsredm®) 20,000
Initial assumed heat stored in STES (% of the maximum storage capacity) 0%

Electricity from the grid used by HPs to fully meet demands (kWh per half hour) Predicted
Agrstdn?) 10,000
Onssite PV capacity (MW) 1.5
Onsite wind capacity (M) 1.5
HPs
Total number Predicted

Heat Capacity per unit (KW) 500




SHARE OF HEATING DEMAND MET BY ONSITE ZERGBON HEAT SOURCES
WHEN USING PYGENERATED ELECTRICITY TO POWER HPs



RESULTS: share of heating demand met by the different heat sources considered for
the ULC-DHN
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RESULTS: share of heating demand met by the different heat sources considered for

the ULC-DHN
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RESULTS: share of heating demand met by the different heat sources considered for
the ULC-DHN

Loughborough, year 2019, On-site PV capacity = 1.5 MW, Vggg = 20,000 m*, Acrgrc = 10,000 m?
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PV-GENERATED ELECTRICITY vs. WIND GENERATED ELECTRICITY TO POWER |
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RESULTS: share of heating demand met by the different heat sources considered for
the ULC-DHN
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RESULTS: share of heating demand met by the different heat sources considered for
the ULC-DHN, totals for Loughborough, year 2019. Comparison between PV and Wind
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RESULTSPV capacity and Wind capacity for Loughborough, years 2000- 2019
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EFFECT OF LOCATION ON THE SHARE OF
HEATING DEMAND MET BY ONSITE ZERARBON HEAT SOURCES



RESULTS Average irradiance, air temperature, PV capacity and Wind capacity for
Loughborough, years 2000- 2019
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