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Energy Efficiency for Construction:
Measuring Performance

Measuring Performance | Summary

To equip the learner with the basic 
knowledge and skills required to understand 
the importance of acceptable U-values and 
achieving compliance using the Energy 
Assessment Procedures (EAP)
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Energy Efficiency for Construction:
Measuring Performance

Measuring Performance | Objectives

ü Outline the importance of low U-values buildings
ü List the minimum U-values required by current National Building Regulations
ü Understand the principles of heat loss calculations for walls, floors and roofs
ü Understand the role and importance of Energy Assessment Procedures EAPs
ü Outline the EAPs inputs for fabric calculation
ü Case study demonstrating scenarios in energy consumption and CO2 emissions
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Energy Efficiency for Construction:
Measuring Performance

Measuring Performance | Content

Topic 1 ςUnderstanding U-Values

Topic 2 ςEnergy Assessment Procedures

Image Source: Qualibuild
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Energy Efficiency for Construction:
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1. Understanding U-Values
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Thermal Transmittance (U-value)

What is a U-Value?
Thermaltransmittance,alsoknownasUvalue, isthe rate of transferof heat
througha singlematerialor a composite.

W/(m2·K)

How much heat energy moves 
ΧΦΦ
ΧΦ ContinuouslyΧΦ

ΧΦ ǘƘǊƻǳƎƘ ƻƴŜ square metreƻŦ ǎǳǊŦŀŎŜ ŀǊŜŀ ΧΦ

ΧΦ ƎƛǾŜƴ ŀ 1 degree temperature difference between faces.

Tip! The better-insulated a structure is, the lower the U-value will be.

Image Source: MosArt
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Energy Efficiency for Construction:
Measuring Performance

Thermal Resistance  (R-value)

What is an R-Value?

(m2K/W)

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

The more a material is able to impede 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!

Image Source: MosArt
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Measuring Performance

Thermal Resistance  (R-value)

What is an R-Value?

(m2K/W)

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)

Image Source: MosArt
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Energy Efficiency for Construction:
Measuring Performance

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 job a material will do at insulating  

Image Source: Left: IconsPng.com silver spoon Right: Kingspan
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Measuring Performance

0 0,5 1 1,5 2 2,5

PIR

Wood

Brick

Concrete block

Reinforced concrete

Thermal Conductivity of Building materials

Thermal conductivity (˂) W/mK

Image Source: MosArt

Wood is More Forgiving than Concrete

Aluminium: 237 W/mK
Reinforced concrete:  2.06 W/mK
Concrete block: 1.1 W/mK
Brick: 0.39 W/mK
Wood: 0.13 W/mK
PIR: 0.023 W/mK
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Measuring Performance

Source: Department of Housing, Planning and Local GovernmentIreland

Thermal Conductivity of Materials
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Measuring Performance

Different thermal insulation materials

Mineral wool

EPS

Sheep wool

Cellulose

Cork

Coke

Clay

Wood fibers

Chipboard

Perlite

Timber

Hollow brick

Concrete block

Full brick

Reinforced 
concrete

Source: Liang, Y. et al.
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Kingspan Cavity Wall Insulation Board

XtrathermCavity Wall Insulation Board

Image Source: Top: Kingspan / Bottom: Xtratherm

Sample Insulation Data Sheets
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D
o

w
n

w
a

rd
 H

e
a

t 
F

lo
w

+0.04

Below ground exterior surface

*Note: Ceilings over 60 degrees are considered 
ΨƘƻǊƛȊƻƴǘŀƭΩ ƘŜŀǘ Ŧƭƻǿ όƭƛƪŜ ǿŀƭƭǎύ

+0.13

Horizontal Heat Flow

+0.04+
0

.1
7

Å Internal Surface 
resistance (Rsi)

ÅExternal surface 
resistance (Rse)

ÅUnits for Surface 
Resistance:m2K/W 

Image Source: MosArt

Constant Values (defaults) for Surface Resistances
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Energy Efficiency for Construction:
Measuring Performance

How to Calculate a U-Value - Homogeneous Heat Flow

Step 1: Calculate the thermal resistance of all the 
layers

Thermal resistance = thickness of material ÷ thermal 
conductivity

Step 2: Add up thermal resistance of all layers 
including surface resistance of internal and external 
layers

Step 3: Overall U-value is the inverse of the total 
resistance

1 ÷ thermal resistance = U-value

Image Source: MosArt

15mm Internal plaster layer 215mm block layer

195 mm rockwool insulation 15mm external render
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Measuring Performance

How to Calculate a U-Valuesthrough Walls

Image Source: MosArt

Block Wall with 
Rockwool Insulation

Mass Concrete with 
Polystyrene Insulation

Block Cavity Wall with 
Rockwool Insulation

Brick Cavity Wall with 
Rockwool Insulation


