
Performance Parameters for  Assessing 

Windows & Glass Doors  



Energy Eff iciency 

Performance factors for glazed products 

 1. Insulation / conductivity (U-Value) 
 2. Solar Heat Gain (SHGC) 
 3. Visible Light Transmission (Vt or Tv) 
 4. Air Infiltration (Air Inf) 
 5. Whole of System (W)  
  
  



Types of  Heat  Transfer  

Conduction is heat transfer through a solid object 



Convection is heat transfer through a liquid or gas 
        (ie: has currents, eddies...) 

Types of  Heat  Transfer  



Radiation is the heat transfer received 
      directly from the sun 

Types of  Heat  Transfer  



What is a ‘U -value’?  

Is the inverse of an ‘R-value’ (ie: = 1 / R) 
 
Measures the rate of non-solar generated heat transfer 

“Heat Transfer via Conduction or Convection” 



Energy is measured in Joules (J) 
Power is measured in Joules per second, or Watts (W) 
1 W = 1 J of energy used, per second 
1 kWhr = 3 600 000 J 

U-value = Watts per m² per degree Celsius 
    
   = considers Power, Area & Temperature 

What is a ‘U -value’?  



Example 
U-value = 7  (typical single glazed window) 
Product size  =  2m x 2m = 4m² Area 
Inside temp  =  21ºC 
Outside temp  =  12ºC 
Heat loss  =  U x Area x (Inside – Outside temp) 
       =  7 x 4 x 9 = 252 Watts 
  

What is a ‘U -value’?  

=  252 Joules per second 



Example 
U-value = 7  (typical single glazed window) 
Product size  =  2m x 2m = 4m² Area 
Inside temp  =  21ºC 
Outside temp  =  12ºC 
Heat loss  =  U x Area x (Inside – Outside temp) 
       =  7 x 4 x 9 = 252 Watts 

What is a ‘U -value’?  

=  1 kJ every 4 seconds 
=  1 mJ every 66 minutes 



‘U-value’ Examples of Building Materials 
 
WERS Default TB “Type B” DG               = 3.6 
Rylock TB Fixed DG                     = 2.8 
 
BV wall with basic insulation (R=2.7)         = 0.4 

What is a ‘U -value’?  



What is SHGC? 

Solar Heat Gain Co-efficient is the fraction of solar 
radiation admitted through a product 

SHGC is expressed as a number between 0 and 1 
(eg: 0.58 = admits 58% of heat from the sun)  

“Heat transfer via Radiation” 



Fixed or adjustable mechanical shading is the best 
solution to minimise SHGC in summer, whilst still 
retaining (useful) solar gains during winter 

What is SHGC? 



In winter, we want heat transfer via radiation, so a 
high SHGC is desirable. 

What is SHGC? 



In summer, the sun is higher & the external shading 
blocks radiation gains (SHGC largely irrelevant). 
A low U-value helps reject heat 
gained via conduction  
& convection 
 

What is SHGC? 



What is Vt? 

“Visible Light Transmission is the amount of visible 
light that passes through a product”  



What is Vt? 

“Visible Light Transmission is the amount of visible 
light that passes through a product or material”  

Vt is expressed as a number between 0 and 1 

Eg:  Vt = 0.61 
  = 61% of the light passes through the glass 



What is Luminous 

Efficacy? 

LE is the ratio of Visible Light Transmission to Solar 
Heat Transmission     (ie: Vt to SHGC ratio) 

LE = Vt / SHGC, ideally = 1 or greater 

“How bright the room remains after we cut down the 
heat from the sun (ie: heat transfer via radiation)” 



Rylock TB Fixed with 5mm Grey / 5 Clear 
 Uw = 2.8, SHGCw = 0.43, VTw = 0.38 
 0.38 / 0.43 = 0.88 (less than 1 = poor)  

Rylock TB Fixed with 4 LightBridge Clr / 4 Clr 
 Uw = 1.8, SHGCw = 0.51, VTw = 0.68 
 0.68 / 0.51 = 1.3 (above 1, good result)  

What is Luminous 

Efficacy? 



Air Inf i l trat ion 

Also known as air leakage, this refers to how well a 
window or door seals 

“Heat transfer via convection” 

Measured during AS2047 testing 
(ie: calculated pressure loss through closed  product) 



Air Inf i l trat ion 

AS2047 Testing in a NATA accredited rig 

“Heat transfer via convection” 



Air Inf i l trat ion 



Whole of System 

“All manufacturers must specify performance figures 
for whole window NOT glass only” 

U-value  becomes  Uw 
SHGC  becomes  SHGCw 
Vt  becomes  Vtw (or sometimes Tvw) 

Whole of system includes the glass & the frame 





Whole of System 



Summary 

-Windows & glass doors make up an ever 
increasing area of walls in modern buildings 
 
-Windows are complex, & able to have either a 
positive & negative impact on net energy usage 

Performance Parameters for Windows & Glass Doors 



Summary 

Performance figures have to be assessed in 
conjunction with the overall design of a building. An 
identical window can either benefit or harm the 
energy efficiency of a building, purely dependant on 
the orientation of the wall it is placed in & the way it 
is integrated into the building envelope 

Performance Parameters for Windows & Glass Doors 
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