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The Whole-System View
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Housing sector emissions near-zero under aggressive targets

But under all emissions reduction scenarios, ‘easy-wins’ include off-grid high carbon heating sources

O. Broad, G. Hawker, P. Dodds, (2019) Decarbonising the UK residential sector: the dependence of national abatement on
flexible and local views of the future (in review)



Uncertainty in supply and

. University of
technological performance Stthny.a

Delivered cost per kWh Emissions Intensity gCO2/kWh
Condensing Gas Boiler | NG — [ —
Air-to-air Heat Pump [N — —_—
Ground-to-water Heat Pump == S
High TempHeat Pump IS — I —
HybridHeat Pump I — —
Gas Heat Pump === —_
District Heating CHP | N
Z
c CGB + Biomethane |G —
]
?
g CGB + Hydrogen | k ! ' |
-
Z ) :
g Condensing Gas Boiler [ NNENEGEGE —  pa
3
e District Heating CHP | EEEEEEI" |
20
I
£- £0.0500 £0.1000 £0.1500 £0.2000 £0.2500 0 50 100 150 200 250 300 350 400 450

B Fixed Variable

O. Broad, G. Hawker, P. Dodds, (2019) Decarbonising the UK residential sector: the dependence of national abatement on
flexible and local views of the future (in review)



Disaggregation of demand and
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Base Scenario Marginal Abatement Costs
for an Electric Air Source Heat Pump (SPF=2.5)
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University of Strathclyde IPPI blog October 2018 - Reducing emissions from heating our homes — does one size fit all?
Jack Flower and Graeme Hawker
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Linking buildings and networks
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Marinho de Castro, M.M. et al., (2018). A Taxonomy of Fabric Integrated Thermal Energy Storage: A review of storage types and
building locations. Future Cities and Environment. 4(1), p.5. DOI: http://doi.org/10.5334/fce.6
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Figure 7a response - drop load by season. Figure 7b response- pickup load by season.

Allison, J., Cowie, A, Flett, G., Hand, J. W., Hawker, G., & Kelly, N. J. (2018). Modelling responsive demand from electrified domestic
heating and storage under different operating strategies. Paper presented at uSIM - Urban Energy Simulation, Glasgow, United Kingdom.

Oluleye, G., Allison, J., Hawker, G., Kelly, N., & Hawkes, A. D. (2018). A two-step optimization model for quantifying the flexibility potential
of power-to-heat systems in dwellings. Applied Energy, 228, 215-228.



Thermal storage capacity
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Allison, J., Bell, K., Clarke, J., Cowie, A., Elsayed, A., Flett, G., ... Hawker, G. (2018). Assessing domestic heat storage
requirements for energy flexibility over varying timescales. Applied Thermal Engineering, 136, 602-616.
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