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Energy Efficiency and Glazing



Why should we build 
energy efficient homes?



Environmental
• Reduction in consumables 

• Reduced production of pollutants



Legisla on and Compliance 
• NCC 2014 Building Code of Australia – Volume Two 

• PART 1.2 ACCEPTANCE OF DESIGN AND CONSTRUCTION 



Mandatory Disclosure ‐ It’s Coming?



Your Own Comfort



How do we assess a home?



NCC Climate Zone Map



Climate Zone 1
• Hot conditions only

• Easier to gain compliance



Climate Zone 5
• Cold and hot conditions

• Compliance harder to achieve 

Winter Summer



Thermal Assessments



Thermal Assessments



Controlling heat loss and 
heat gain
…the science



Heat Transfer
• Conduction

– Occurs in solids

– Vibrating atoms

• Convection

– Occurs in liquids and gases

– Caused by movement due to substance becoming buoyant

• Radiation

– Energized particles or waves travelling through a medium or space



Facts
• Heat transfer happens when there is a temperature differential from inside the building 

to the outside

• The rate of heat transfer is very much dependent on the conductivity of the structure 

itself and the temperature differential

• Air is a bad conductor of heat thus provides good insulation



R‐Value

• Is the ratio of the temperature difference across a material

• Where

– d = Thickness of material

– K = Conduction coefficient

• Higher R‐Value  = better the insulation (slower heat transfer)

R =
d
K



Material ft2∙°F∙h/(BT U∙in)
Vacuum insulated panel R-30–R-50

Silica aerogel R-10

Polyurethane rigid panel (C FC/HC FC expanded) initial R-7–R-8

Closed-cell polyurethane spray foam R-5.5–R-6.5

Thinsulate clothing insulation R-5.75

Polystyrene board R-5.00

High-density fiberglass batts R-3.6–R-5

Air-entrained concrete R-3.90

Fiberglass batts R-3.1–R-4.3

Cardboard R-3–R-4

wool batts R-3–R-3.85

Cellulose loose-fill R-3–R-3.8

Cellulose wet-spray R-3–R-3.8



Material ft2∙°F∙h/(BT U∙in)

Rock and slag wool loose-fill R-2.5–R-3.7

Fiberglass loose-fill R-2.5–R-3.7

Wood panels, such as sheathing R-2.5

Fiberglass rigid panel R-2.5

Straw bale R-1.45

Softwood (most) R-1.41

Wood chips and other loose-fill wood products R-1

Snow R-1

Hardwood (most) R-0.71

Brick R-0.2

Glass R-0.14

Poured concrete R-0.08



U‐Value

• Describes how well a building element conducts heat

• Where

– K = Conduction coefficient

– L = Thickness of material

• Smaller U‐Value = better at reducing heat transfer

U = 
K
L



Masonry 200mm Brick 0.41

300mm Brick 0.31 

400mm Brick 0.25 

Poured Concrete 50mm Thick 0.99

100mm Thick 0.86 

200mm Thick 0.67 

300mm Thick 0.55 

Glass Single Pane 1.22 

Double Pane 0.70 



Controlling heat loss and 
heat gain
…focus on the weakest 
link





And the weakest link is
…glazing





Focus on:
• Conduction
• Radiation



U‐Value / SHGC
• U‐Value

– Measurement unit is watts per m2 per degree Celsius (W/m2º C) and is a measure of the 
rate of heat loss through glazing due to environmental differences between outdoor and 
indoor air. 

– Lower the number  = the better at reducing heat transfer

• SHGC (Solar Heat Gain Coefficient)

– The proportion of total solar radiation that is transferred through the glass at normal 

incidence. Lower the number  = the better the solar performance.



Insulation =  R‐value =   BIG Numbers

Windows = U‐value =  little numbers

Windows =  SHGC =  little numbers



Conduction – Double Glaze

Radiation – Film / Tinting Conduction

R
adiation



Window frames



Window Frames
• Aluminium frame single glazed



Window Frames
• Timber frame double glazed



Window Frames
• Thermally broken aluminium frame double glazed



Window Frames
• PVC frame double glazed



Window styles



Window Styles
• Sliding window



Window Styles
• Louvered window



Windows Styles
• Awning and hopper window



Windows Styles
• Double hung window



Window Styles
• Casement window



Window Styles
• Casement window



Window Styles
• Tilt and Turn



Fly Screens and Security Screens
• Cut down light and ventilation



Fly Screens and Security Screens



Insulation ‐ R‐value ‐ BIG Numbers
Windows ‐ U‐value ‐ little numbers

Windows ‐ SHGC ‐ little numbers

Thankyou


