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Simulation of domestic heat demand shifting through short-term
thermal storage
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OPPORTUNITIES & MOTIVATION RESULTS (to date)

[ Storage is VITAL for greater uptake of renewables & electrification of heating w. ] Indoor temperature Heating energy demand
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The UK has ~26 million homes, 13.7million with hot water tanks. = X MNW\ .
Opportunity exists to apply effective Thermal Energy Storage (TES) g g ﬁ
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Room temperature and energy consumption for the two model cases. Hi TM Case needs
~12kWh (~21%) less energy. Heat loss reduced by ~1 hour.

Can short-term thermal storage be used to shift domestic heat demand by % \ S
4 hours, and how would it impact the thermal comfort levels? 1‘;\ Lj - 2
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Key parameters & assumptions :
_ _ Removing energy use from mains grid for 6-10pm  Supplying heat from the thermal store from 6-10pm
1. Heating ‘On’ times:7-9am & 4-11pm (Basecase). Room temperature drops to ~13°C. (Basecase)
* Use IES <VE> (weekday) & 7-11pm on weekends
- - 2. Nottingham weather data - 2005. °
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Dynamic thermal modelling 3. Casual gain: cooking, TV, occupants and o
* Create building & TES models lighting. g
. . . 4. Fixed occupancy schedule ; 2 adults & 1 g7
* Benefit and impact analysis child. i
5. Acceptable internal temperature = 18°C to %
The Model 21°C

2 bed detached house in Loughborough /\ T e T

Energy shifted in time that will still ensure
same room temperature (Basecase).

Models created in IES-VE

Normal operation except for the period

6pm to 10 pm
Model 1: BaseCase (Based on the actual

building construction) /\

Model 2: Hi TM Case (Based on internal
retrofits with high thermal mass materials
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1 minute simulation resolution

SR . Reference [1] ERP, 2011. The future role for energy storage in the UK, Main Report, The Energy
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