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Building in Net Zero

•Building BASICS
•Building Heating Options

•Building Power Systems & Energy Efficiency
•Building Controls & Management - Smart Building

•Building Survey for Feasibility



• Shelter

• Comfort

• Security

• Function

What do buildings to provide?



Building Basics

Building Structures and Form

Building in Net Zero



• Orientation

• Thermal Mass

• Heat loss and U values

• Building Use

4 Important Aspects to consider

Building in Net Zero



• This is important to take note of as it will 
be a factor in how the building responds 
to the environment.

• Overheating & draughts

• Solar energy potential 

• Passive ventilation

• Free Cooling & Daylighting

Orientation
NOT POSSIBLE TO CHANGE

Building in Net Zero



• Orientation

• Glazing and window size

• Insulation

• Internal layout

• Construction - Thermal Mass

• Heating Strategy 

• Ventilation strategy

Solar Gain

CIBSE Guide A

Ref: Construction Wiki

Solar Energy can be used to a positive impact

Building in Net Zero



• Blinds

• Shutters

• Brise Soliel – incorporate PV?

Solar Shading
Building in Net Zero



• Trombe Wall

• Solar space

Solar Benefit

Ref: Greenspec
Ref: Construction Wiki
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Heat Loss

Ref: Architects Daily

Building in Net Zero

• What can cause heat loss?



• Orientation

• Building materials

• Glazing and window door size

• Insulation

• Building layout

• Construction - Thermal Mass

Heat Loss
The heat loss is the total amount of 

energy transmitted through the 
surfaces and elements of a building’s 

construction

Ref: Architects Daily

The heat loss can be measured or 
calculated - a Thermal Model is the  

digital version of this.
Most Common :- IES Apache

Building in Net Zero

https://www.netzerogo.org.uk/s/article/Peak-Building-Heat-Loss-Calculation-Tool


U Values

The heat loss is the total amount of 
energy transmitted through the surfaces 
and elements of a building’s construction

The U Value indicates how well a 
material is in retaining (heat) energy, it is 

a measure of the rate of heat transfer.
• U-Value or Thermal 

Transmittance 

• Measured in w/m2K

• U-Values are published for 
materials

• Building Regulations have 
minimum requirements 

Building in Net Zero



U Values

The U Value indicates how well a 
material is in retaining (the heat flow in 

Watts through 1m2 of a material.
Building in Net Zero

https://www.netzerogo.org.uk/s/article/U-Value-Calculator


• Construction - Thermal Mass

Thermal Mass
How a building stores and gives off heat.
(The ability to store heat relative to the 

material mass.)

Ref: Greenspec Ref: NBS



• How can we use Solar energy in buildings?

Solar Energy

Building in Net Zero



• Heat

• Light

• Renewable Energy 

Solar Energy

La Seine Musical Paris Photo is by Didier Boy de la Tour

Inside Climate News Building in Net Zero

Resources available

https://www.netzerogo.org.uk/s/learn/program/a2BNz000000HeHBMA0/introduction-to-solar-pv


• Building Use

• Energy Efficiency

• Controls

• Behavioural impact

Energy Use

Building in Net Zero

Resources available

https://es.catapult.org.uk/wp-content/uploads/2023/05/Theme-1-guide-Developing-and-delivering-your-strategy.pdf


• SMART Buildings

• Intelligent monitoring systems

• Feedback and alerts

• Automated function on routines

• Questioning of change

Energy Use

Building in Net Zero
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Questions?

•Building BASICS
•Building Heating Options

•Building Power Systems & Energy Efficiency
•Building Controls & Management - Smart Building

•Building Survey for Feasibility

https://www.netzerogo.org.uk/s/article/Surveys-Audits-and-Feasibility-Studies-for-non-domestic-building-decarbonisation

	Buildings;
	What do buildings to provide?
	Building Basics��Building Structures and Form
	4 Important Aspects to consider
	Orientation
	Solar Gain
	Solar Shading
	Solar Benefit
	Heat Loss
	Heat Loss
	U Values
	U Values
	Thermal Mass
	Solar Energy
	Solar Energy
	Energy Use
	Energy Use
	Buildings;

