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Urbanization changes land surface processes

2Source: Urban Climates (Cambridge University Press)

Radiation

Turbulenc
e
Anthropogenic
emission

…



Heat from HVAC is important for urban climate
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We need dynamic HVAC control 
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Reinforcement Learning (RL)
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RL is an efficient and scalable solution for HVAC control
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Source: 10.1016/j.jobe.2024.110085
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Modelling urban and building energy in CTSM
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Reinforcement Learning (RL) Framework
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Training Framework
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Case study: heat-pump retrofit and RL heating control in London
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RL balances the thermal comfort and energy cost
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RL has higher cost-effectiveness 
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Two-way interaction affects outdoor thermal environment
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Most affected time

Less energy use 🡪🡪 less environmental footprint induced by two-way interaction 

Improve efficiency!!! 
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Cost and thermal comfort affected by two-way interaction
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RL cost is more affected RL PMV is less affected

3.60% difference in cost of RL
2.95% difference in cost of H-24



Conclusions
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Next step: regional simulations

Contact: junjie.yu@postgrad.manchester.ac.uk; zhonghua.zheng@manchester.ac.uk

mailto:junjie.yu@postgrad.manchester.ac.uk
mailto:zhonghua.zheng@manchester.ac.uk

	Slide Number 1
	Urbanization changes land surface processes
	Heat from HVAC is important for urban climate
	We need dynamic HVAC control 
	Reinforcement Learning (RL)
	RL is an efficient and scalable solution for HVAC control
	Slide Number 7
	Modelling urban and building energy in CTSM
	Reinforcement Learning (RL) Framework
	Training Framework
	Case study: heat-pump retrofit and RL heating control in London
	RL balances the thermal comfort and energy cost
	Two-way interaction affects outdoor thermal environment
	Cost and thermal comfort affected by two-way interaction
	Conclusions

