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Background

• End-use energy consumption

• Heat decarbonisation
• Demand reduction

• Efficient supply & distribution

• Low carbon & renewable heat

District heating

Gas grid

Storage
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DH in Scotland

www.districtheatingscotland.com

Main technology:
‐ Boiler (Gas & Biomass)
‐ CHP
‐ Ground Source Heat Pump
‐ Buffer storage tank
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What about solar ?

“It’s fine Scottish weather we’re having. The rain is falling straight down and kind of to the side like.” 

Braveheart (1995)
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Case study: Drake Landing Solar Community

www.dlsc.ca
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Methodology: Optimisation & Simulation

Optimisation
• Mixed Integer Linear Programming

• Problem:
- Temporal properties of storage.
- Time series decomposition.

• Solution: 
Multiple time grids.

• Borehole TES model:
First-law model.

• Lower computational time; 
accuracy maintained.

Simulation
• TRNSYS

• Problem:
- Performance in the UK.
- Parametric study.

• Solution: 
Build a validated TRNSYS model.

• Borehole TES model:
Type 557 DST

• Thermo-economic analysis.
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Methodology: TRNSYS Simulation

• Solar Fraction
• System Efficiency
• LCOE & LCOESolarThermal
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TRNSYS Model Validation
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Results: UK Locations
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Results: Techno-economic metrics

LCOE (£/kWh)
Aberdeen: 0.22
Camborne: 0.30

LCOEST (£/kWh)
Aberdeen: 0.34
Camborne: 0.39
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Parametric Study: Solar Collector

• Collector size: 1000, 2000, and 3000 m2
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Parametric Study: Borehole depth

• Depth: 15, 35, 70, and 100 m.
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Parametric Study: Soil Types

• Typical soil type: Sand, loam, and clay (median values).



14/16

Conclusions

• Validated TRNSYS model of DLSC.

• UK installations: Lower solar fraction, high LCOE.

• Aberdeen: ↓ solar fraction, ↑ system efficiency,  ↓ LCOE.

• Camborne: ↓ storage efficiency due to high soil thermal diffusivity.

• Parametric studies:

• Solar collector: Undersizing will grossly increase LCOEST.

• Borehole: Optimal depth exists from LCOE viewpoint.

• Soil: Loam-type is more suitable for borehole storage.
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Future work

• Techno-economic optimisation.

• Other renewables, e.g. biomass, waste heat, heat pump.

• Potential financial incentives (e.g. Renewable Heat 
Incentive, District Heating Loan).
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Thank you !

Renaldi Renaldi

r.renaldi@ed.ac.uk

www.linkedin.com/in/renaldirenaldi


