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Energy and BuildingsSummary

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 BuildingsObjectives

V Describe the energy profile of buildings in both the residential and non
residential sectors

V List and describe the modes of heat transfer

V Identify the principles of how heat transfer occurs in buildings

V List and describe the factors affecting energy use in buildings

V List and describe the factors affecting occupant comfort.
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Energy and BuildingsContents

Topic 1¢ How Energy Works

Topic 2¢ Low Energy Technigues

Energy Efficiency for Construction:
Energy and Buildings
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1. How Energy Works
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How Energy Works
KeyBuilding Physic®rinciples:

U What is interstitiacondensation?
U Howdoesheatflow?

U Whatis aU-value?

U WhatisaThermalBridge?

U WhatisAir Permeability?

U Howandwhydoesmouldandcondensatiorform?
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How does heat flow?

Object A
Higher

Object B
Lower

Temperature

Temperature

Thermal Energy always flows from the object or material with a higher
temperature towards the object or material with a lower temperature (the
SecondLawof Thermodynamics)
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How doesheatflow?
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How does heat flow?

1- Highenergyperformancebuilding.
Heattransferprinciples

Heat[W] isthe energytransfer due athermodynamicinteraction

Heat loss is a measure of negative heat transfer through buildings
envelope

Thisheat transfer canoccurin different modes

U Conduction It is the transfer of heat that occurs through a
material by direct contact betweenits particles, when there is a
temperature difference

U Convection Isthe transfer of heat from one placeto another by
massmotion of a fluid suchasair or water.

U Radiation Energytransfer by the emission of electromagnetic
waveswhich carryenergyawayfrom the emitting object.
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Thermal Conductivity

ThermalConductivity (Lambdag 0

ThermalConductivitys:

A Therateat whichheatpasseshrougha specifiedmaterial

A ItisexpressedisW/mK

A Thelowerthe conductivitythe betterthe materialisat insulating
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What i1s a UValue?

ThermalTransmittanc€U-value)

Energy Efficiency for Construction:
Energy and Buildings

ImageSourceMosArt
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Tip! With U-Values,

Whatis a U-Value? the lowerthe

numberthe better!

W/(m?2-K)

How muchheat energymovesX ® ®
X @ontinuously X ®

X @hrough onesquare metre of surfaceareaX @

X @iven al degreetemperaturedifference
between faces.
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What i1s a UValue?

ThermalResistance(Rvalue)
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Whatis anR-Value? Tip! With RValues,
the higherthe

(M2K/W) numberthe better!

Theability of amaterialto resistheattransfer.This
iIsknownasthe R-value.

Themore amaterialisableto block theheat
transfer,the greaterits thermal resistance.

Theresistancedor eachof the materialswithin an
elementare calculatedand addedtogether to
determinethe total resistance(Ry) of the building

element
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What i1s a Uvalue?

ThermalResistance(Rvalue) Tip!

Thicknesgm)/ Conductivity
WhatisanR-Value? (W/mK)=RValugm2K/W)

(m2 K /W) R-Value =d«

TheRvalueof a materialisimpactedby two factors;

Material conductivity W/mK

and

Material thickness(m)
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What is a Thermal Bridge?

Athermalbridgeoccursat anylocationin a buildingwhere
there isabreakin the continuity of the insulationlayer
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Linear Thermal Bridged W+ 18 fA dzS Q0

Tip! With PsiValues,
the lower the number
the better!

j - GWB OVER 1x BATTENS

VAPOR RETARDER MEMBRANE

2x6 STUD FRAMING, TYP.
DENSE PACK CELLULOSE

CONC. FLOOR SLAB,
THERMALLY ISOLATED FROM
FOUND. WALL

Whatis aPst+Value? Howmuchheatenergymovescontinuously throughone linear metre of junction
W / (m ) K) givenal degreetemperaturedifference betweenfaces
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Thermal Bridges

Linear Thermal Bridges W+ lafA dzS Q0 Theheatlosscoefficientofalinear

thermalbridgeis thelossof energy
associateavith that
thermalbridge(W/K)

Hig= LXA

% i - GWB OVER 1x BATTENS

) i VAPOR RETARDER MEMBRANE

2x6 STUD FRAMING, TYP.
DENSE PACK CELLULOSE

CONC. FLOOR SLAB,
THERMALLY ISOLATED FROM
FOUND. WALL

H:g=Transmissiomeatlosscoefficient(W/K)
L =Lengthof the thermal Bridge ovemwhicha applies(m)
A Uinearthermal transmittance(W/mK)
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Thermal Bridges

Impact of Thermal Bridging:

x High energy losses

x SurfaceCondensation

x Mould

x PoorindoorAir Quality (IAQ)

x Envelopaleterioration

x Interstitial Condensation
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