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Energy and Buildings | Summary

To equip the learner with the relevant 
knowledge required to understand the ways in 
which heat moves in and out of buildings and 
the ways that this is measured. 
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Energy and Buildings | Objectives

VDescribe the energy profile of buildings in both the residential and non-
residential sectors

VList and describe the modes of heat transfer
V Identify the principles of how heat transfer occurs in buildings
VList and describe the factors affecting energy use in buildings 
VList and describe the factors affecting occupant comfort. 
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Topic 1 ςHow Energy Works

Topic 2 ςLow Energy Techniques
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1. How Energy Works
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KeyBuilding Physics Principles:

üWhat is interstitial condensation? 

ü How does heat flow?

üWhat is a U-value? 

üWhat is a Thermal Bridge? 

üWhat is Air Permeability?

ü How and why does mould and condensation form?

How Energy Works

Source: Qualibuild
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Object A 

Higher 

Temperature

Object B 

Lower 

Temperature

THERMAL ENERGY

moves  from  warm 
to cold

Thermal Energy always flows from the object or material with a higher 

temperature towards the object or material with a lower temperature (the 

Second Law of Thermodynamics).

How does heat flow?
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ThermalEnergy
Movesin 3
Different²ŀȅǎΧ

THROUGH /hb±9/¢LhbΣΧ

THROUGH CONDUCTION,...

AND THROUGH RADIATION.

How doesheat flow?



Energy Efficiency for Construction:
EU and National Drive

1- Highenergyperformancebuilding.
Heattransferprinciples

Heat[W] is the energytransfer due a thermodynamicinteraction.

Heat loss is a measureof negativeheat transfer through buildings
envelope.

Thisheat transfer canoccurin different modes:
ü Conduction: It is the transfer of heat that occurs through a

material by direct contact between its particles,when there is a
temperature difference.

ü Convection: Is the transfer of heat from one placeto another by
massmotion of a fluid suchasair or water.

ü Radiation: Energy transfer by the emission of electromagnetic
waveswhich carryenergyawayfrom the emitting object.

How does heat flow? 

Source: Qualibuild



Energy Efficiency for Construction:
Energy and Buildings

Thermal Conductivity

Thermal Conductivity is:

Å The rate at which heat passes through a specified material

Å It is expressed as W/mK

Å The lower the conductivity, the better the material is at insulating

ThermalConductivity (Lambda, ˂ ύ
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ThermalTransmittance(U-value)

What is a U-Value?

W/(m2·K)
How much heat energy moves ΧΦΦ

ΧΦ Continuously ΧΦ

ΧΦ through one square metre of surface area ΧΦ

ΧΦ given a 1 degree temperature difference 
between faces.

Tip! With U-Values, 
the lower the 
number, the better!

Image Source: MosArt

What is a U-Value?
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What is an R-Value?

(m2K/W)

The ability of a material to resist heat transfer. This
is known as the R-value.

The more a material is able to block the heat 
transfer, the greater its thermal resistance.

The resistances for each of the materials within an 
element are calculated and added together to 
determine the total resistance (RT) of the building 
element

Tip! With R-Values, 
the higher the 
number the better!

ThermalResistance(R-value)

What is a U-Value?

Image Source: MosArt
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What is an R-Value?

(m2K/W)

ThermalResistance(R-value)

The R-value of a material is impacted by two factors;

Material conductivity W/mK 

and

Material thickness (m)

Tip! 
Thickness (m) /  Conductivity 
(W/mK) = R-Value (m2K/W)

R-Value =d/˂

Image Source: MosArt

What is a U-Value?
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A thermal bridge occurs at any location in a building where
there is a break in the continuity of the insulation layer

Image Source: MosArt

What is a Thermal Bridge? 
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Linear Thermal Bridges όΨtǎƛ±ŀƭǳŜΩύ

What is a Psi-Value?-

W/(m·K)
How much heat energy moves continuously through one linear metre of junction

given a 1 degree temperature difference between faces

Tip! With Psi-Values, 

the lower the number 
the better!

Image Source: MosArt

Thermal Bridges
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Linear Thermal Bridges όΨtǎƛ±ŀƭǳŜΩύ Theheatloss coefficientof a linear 
thermalbridgeis thelossof energy

associatedwith that
thermalbridge(W/K)

HTB= Lxʌ

HTB=Transmissionheat losscoefficient (W/K)
L=Lengthof the thermal Bridge overwhichʌapplies(m)
ʌ ҐLinearthermal transmittance(W/mK)

Image Source: MosArt

Thermal Bridges



Energy Efficiency for Construction:
Energy and Buildings

× High energy losses 

× Surface Condensation 

×Mould 

× Poor Indoor Air Quality (IAQ)

× Envelope deterioration

× Interstitial Condensation

Impact of Thermal Bridging:

Thermal Bridges


