
How to optimise energy balances across seasons?

SOLAR GAINS - HEAT LOSSES
ENERGY 
BALANCE 
EQUATION

How to assess the thermal 
performance of windows?
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ENERGY BALANCE

Window orientation

Solar 
irradiation

Wind

Y•gw - X•(Uw+H)

External T°
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THERMAL TRANSMITTANCE U

COMPONENTS

WINDOW

OPERATION

GLAZING GLASS
SPACER
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Ug Ψ Uf

SHUTTER
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Window
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heating 
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Window with shutter effective thermal transmittance
during heating season
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COMPONENTS

WINDOW

OPERATION

GLAZING FRAME SHADING

Window
with

shutter closed

SOLAR FACTOR g

Frame to 
window ratio

+
Frame properties*

Window with shading effective 
solar factor during cooling season

Shading factor

gw,eff

Fc

Window
without
shutter gw gt

*Not included in EN yet, only in XP 50-777 in France

ggl

Time share 
during

cooling 
season
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HEATING SEASON 

HOW DOES ALUMINIUM IMPROVE
THE ENERGY BALANCE OF WINDOWS

Slender frames Higher solar
factor (gw)

More transparent area*

Tubular
Profiles

Combination
with shutter

High 
Stiffness

No Ageing

Smart
Design

Stiff frame across
service life

Lower air 
infiltration (H)

Stable Air Permeability 
class across service life

Improved insulation during nights

Optimised shutter 
management during nights

Low thermal 
transmittance (Uw)

Thermally broken frames

Lower effective thermal 
transmittance (Uw,eff)

***

Even lower effective thermal 
transmittance (Uw,eff)

***
Easy inclusion 
of automations**

B•gw - A•(Uw+H)

Maximized
Solar gains

Minimized
Heat losses

Lower
heating 
energy
demand

Not in energy balance formula but : *Lower need for artificial lighting. **Optimised ventilation minimising heat losses. ***When combined with shutter, Uw must be replaced by Uw,eff in the energy balance formula

g



COOLING SEASON 

HOW DOES ALUMINIUM IMPROVE
THE ENERGY BALANCE OF WINDOWS

High
Reflectivity

Ideal for 
shading devices

Easy 
inclusion of 
automations

Optimal 
ventilative 
cooling

Optimal shading 
management during days*

Lower effective 
solar factor (gw,eff)

Lower solar irradiation 
leading to over-heating (Y)

Smart
Design

Tubular
Profiles

No Ageing

High 
Stiffness

Long lasting 
Openable windows

Y•gw,eff - X•(Uw+H)

Minimized
Solar gains

Heat losses can be 
neglected since X

 is very low 
compared to Y

Lower
cooling 
energy
demand

*Not in energy balance formula but with the shading management natural daylight can be optimised.
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