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Residential heating causes winter peak

National Electricity Demand

Monthly Demand (GWh)
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What will this look like in
2050, if we keep building

as we do and also decide

to heat our

healthy tem

nouses to

neratures?




Efficient buildings reduce winter peak in 2050
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What about Net-Zero Energy Buildings?

I Investment Cost Range
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Future residential demand scenarios

® Time period: 2023 to 2050

* Stock model of new and retrofit detached 0

houses (>90% by floor area). c 200

® 18 Climate zones, 66 territorial authorities %,50
=z

® Assume electric heating and cooling to 8.,

healthy temperatures (national average COP) £
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Self—geﬂeratiOﬂ SceﬂariOS Solar PV penetration Solar panel

factor: ratio of panel tilt angle
area to floor area /
\

") Description K 0
NS No solar 0 -
LS Low penetration, shallow tilt angle 0.125/3 0 = 15°
HS High penetration, shallow tilt angle 0.125 0 = 15°
LL Low penetration, tilt angle equals latitude 0.125/3 9,,"‘1 =latitude
HL High penetration, tilt angle equals latitude 0.125 9,,).; =latitude
LO || Low penetration, tilt angles where 55’)‘ < Otnres | 0.125/3 | 50° < 02P* < 90°
HO || High penetration, tilt angles where 67 < d¢pres 0.125 50° < §°Pt < 90°
—/

Kk = 0.125: 8kW(6kW) rated solar system

on 50% of the new(retrofitted) houses




Results: Specific net energy demand

Annual Specific Net Demand (kWh/m 2 year)
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Annual Net Demand (TWh/year)
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Monthly net electricity demand
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Rooftop solar options
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Seasonal Variation: A2 (t) = max[DZ:*(t)] — min[ D% (¢)] Optimized tilt



Regional impact — Optimized tilt scenario
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Conclusions

® High efficiency buildings can significantly reduce winter demand and seasonal
variability — retrofits important

® Pursuing solar PV net zero energy houses without increasing efficiency, will

lead to significant seasonal variation

®* Very efficient houses with integrated solar PV can significantly reduce annual
demand and demand across all seasons (and offset the growing cooling

demand), but increases seasonal variability.

® Potential solution: Install solar PV at very high tilts in some low solar regions



