
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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THERMAL TRANSMITTANCE U
COMPONENTS

WINDOW

=(1/Uw + ∆R)-1

=(1-C) . Uw + C . Uw,s

OPERATION

GLASS PANES GLASS SPACERS FRAME

Ug gΨ ΨUf gb

SHUTTER

R∆

Window without
shutter

C
Uw Uw,s

EN ISO 10077-1

Time share with shutter closed

Uw,eff

,

Window with
shutter closed



COMPONENTS

OPERATION

WINDOW

FRAME SHADING

SOLAR ENERGY TRANSMITTANCE

Frame to 
window ratio*

Shading
factor

for heating season and cooling 
season without shutter

for cooling season 

gw

FcF

Z

F

gt
**

g

g

Time share with 
shutter closed 
during cooling 
season

gw,eff
= [(1-Z) . g + Z . gt] . (1- FF)= g . (1-FF) = gt . (1-FF)

if Z=0

= g . Fc

gw,tot=
if Z=1
=

*As complement to FF, frame properties are also considered in France, based on NF P50-777. **When calculated for a reference glazing instead of a speci�c glazing, gt is replaced by gtot.

GLAZING UNIT




