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Measuring Performance Summary

To equip the learner with the basic
knowledge and skills required to understand
the importance of acceptable-\aalues and
achieving compliance using the Energy
Assessment Procedures (EAP)
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Measuring Performance Objectives

Outline the importance of lowJ-values buildings

List theminimum U-valuesrequired by current National Building Regulations
Understand the principles dfeat loss calculationfor walls, floors and roofs
Understand the role and importance Bhergy Assessment ProcedurfedPs
Outline theEAPs inputgor fabric calculation

Case studylemonstrating scenarios in energy consumption and CO2 emissions
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Measuring Performancg Content

Topic 1¢ Understanding Walues

Topic 2¢ Energy Assessment Procedures ‘ggf
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1. Understanding U-Values

Energy Efficiency for Construction:
Measuring Performance
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Thermal Transmittance (Walue)

What is a UValue?

Thermaltransmittance alsoknownasUvalue isthe rate of transferof heat
througha singlematerialor acomposite.

W/(m2-K)

How much heat energy moves

XOD
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X ® 3 A geSryetemmperature difference between faces.

Tip! The better-insulated a structure is, the lower the U-value will be.
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Thermal Resistance {f&lue)

What I1s an R/alue?

(M2K/W)

The ability of a material teesistheat transfer. This
is known as thexvalue.
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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 thetotal resistance(Ry) of the building
element

Tip!With RValues, the higher the number, the better!
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Thermal Resistance {f&lue)

What i1s an R/alue?
(M?K/W)

The Rvalue of a material is impacted by two factors;

Material conductivityW/mK

and

Material thicknesgm)

Tip! Thickness (m) / Conductivity (WK) = RValue (nmiK/W)
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Thermal Conductivity

Thermal Conductivity is:
A The rate at which heat passes through a specified material
A Itis expressed as WK

A The lower the conductivity, the better job a material will do at insulating
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Wood is More Forgiving than Concrete

Thermal Conductivity of Building materials

Concrete block |GG Aluminium: 237 WimK
Reinforced concrete2.06 WimK

: Concrete block: 1.1 WimK
Brick
o - Brick: 0.39 WK ‘
Wood: 0.13 WimK 9
wood [l PIR: 0.023 WK
PIR |
0 0,5 1 15 2 25

Thermal conductivity €) W/ mK
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Table A1 Thermal conductivity of some common building materials

Material Density (kg/m?) Thermal Conductivity (W/mK)
General Building Materials
Clay brickwork {oufer leaf) 1,700 0.77
Clay brickwork {inner leaf) 1,700 056
Concrete block (heavyweight) 2,000 1.33
Concrete block {(medium weight 1,400 0.57
Concrete block (autoclaved aerated) 700 0.20
Concrete block (autoclaved aerated) 500 0.15
Concrete block (hollow) 1800 0.835
Cast concrete, high density 2,400 2.00
Cast concrete, medium density 1,800 1.15
Aerated concrete slab 500 0.16
Concrete screed 1,200 0.41
Reinforced concrete {1 % steel) 2,300 230
Reinforced concrete (2 % steel) 2,400 250
‘Wall ties, stainless steel 7,900 17.00
Wall ties, galvanised steel 7,800 50.00
Maortar (protected) 1,750 0.68
Mortar (exposed) 1,750 0.94
External rendering (cement sand) 1,800 1.00 \
Plaster (gypsum lightweight) 600 018
Plaster (gypsum) 1,200 043
Plasterboard Q00 0.25
Matural slate 2,500 220
Concrete tiles 2,100 1.50
Clay tiles 2,000 1.00
Fibre cement slates 1,800 0.45
Ceramic/Porcelain tiles 2,300 1.30
Plastic tiles 1,000 0.20
Asphalt 2,100 0.70
Felt bitumen layers 1,100 0.23
Timber, softwood 500 0.13
Timber, hardwood 700 0.18
Wood wool slab R00 0.10
Wood-hased panels (plywood, chiphoard, R0D0 013
etc.)
Nofe:
The values in this fable are indicative only. Certified values, should be used in preference, if available.
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Different thermal insulation materials

Mineral wool ﬁ B
EPS 52cm
Sheep wool 5,3 cm
Cellulose §em ] G
Cork ﬁ 58cm E E
Coke 6,7 cm g z
i 2 E
_Clay 9.2cm .§ E
Woo_d fibers & 10.8cm .§ :
{-—-&..’ = E
Chlpboa.trd | 450 2 :
Perlite 143 cm & E
)
Timber 68 2
Hollow brick
ollow bric o
Concrete block
) 59,2cm
Full brick 8
: ,2Cm
Reinforced
concrete - 248cm
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Kingspan Cavity Wall Insulation Board

Product Details ~
Thermal conductivity 0.021 W/m K ( 25-44 mm)
(insulant thickness) 0.020 W/m.K ( = 45 mm)
Facings Composite foil

Premium performance rigid thermoset medified resin insulant manufactured with a blowing agent that has

Core zero Ozone Depletion Potential (ODF) and low Global Warming Potential (GWP).

Board size 1.2x0.45m

XtrathermCavity Wall Insulation Board

Property & Units

Water Vapour Resistivity >100 (MNs/gm)

Thermal Conductivity 0.021 (W/mK)

Service Temperature -20 to +100 (°C)
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Constant Values (defaults) for Surface Resistances

A Internal Surface
resistancelR)

A External surface
resistanceiR,) &

Downward Heat Flow

A Units for Surface
Resistancem?K/W

Below ground exterior surface

*Note: Ceilings over 60 degrees are considered
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How to Calculate a Yalue- Homogeneous Heat Flow

15mm Internal plaster layer 215mm block layer

Step 1: Calculate the thermal resistance of all the
layers

Thermal resistance = thickness of materiathermal
conductivity

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

Step 3: Overall Uvalue is the inverse of the total
resistance

1+ thermal resistance =4alue

195 mm rockwool insulation 15mm external render
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How to Calculate &J-Valuesthrough Walls

Block Wall with
Rockwool Insulation

Block Cavity Wall with

Rockwool Insulation
Brick Cavity Wall with

Rockwool Insulation

Mass Concrete with
Polystyrene Insulation
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