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Abstract 

The air infiltration rate is determined for 154 aluminium windows installed in 25 buildings in 
Kuwait. The influence of window characteristics such as type, dimensions, source of profile, 
source of workmanship, building function, cost and age has been studied. Air-t ightness is 
determined using portable equipment to pressurize a chamber created on each window and to 
measure the air flow and pressure increase. The results show that aluminium windows in Kuwait 
have a mean infiltration rate of 13.48 m3/h/m at 75 Pa, about 3.4 times higher than the ANSV 
AAMA maximum limit. The type of window is the main factor influencing performance, with 
horizontally hinged windows leaking the most, and tilt-and-tum and fixed windows the least. 
Newly installed windows and those installed in low-cost projects show marginally greater mean 
air-infiltration values than those in old or prestigious projects; however, the standard deviation 
is noticeably greater , indicating lower quality control. Windows installed in residential buildings 
produce lower leakage r ates than those in office or public buildings. The volume of air leakage 
remains the same for sliding windows with different areas, indicating that leakage occurs mostly 
at the corners; however, leakage increases with area for vertically hinged windows, showing 
that leakage occurs at the sash/window joint. 

Introduction 

Aluminium windows have gained popularity 
in the Arabian Gulf region in the past 15 years 
because of their relatively low cost compared 
to timber or steel ones. Aluminium billets are 
locally produced in one factory in Bahrain. 
Imported billets from neighbouring countries 
are also available at competitive prices. In 
Kuwait, aluminium profiles are extruded in two 
factories, whereas aluminium windows and 
doors are fabricated using local and imported 
profiles in 45 workshops. Most of the windows 
fabricated are double sliders; since these do 
not occupy space when they are open. Other 
types, such as tilt-and-tum and veit ically or 
horizontally hinged windows, are gammg 
acceptance . However, the choice of window 
type does not follow any functional or per-
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formance criteria, but depends mainly on cost. 
A serious drawback in fenestration works in 

Kuwait arises from the windows' lack of air
and water-tightness. The consequent high en
ergy consumption for cooling systems is a 
burden on the total national consumption. 
These shortcomings in window performance 
are attributed to the following factors: 

(1) No code of practice or national standard 
for window performance is applied. Designers 
and contractors follow owners' requests for 
minimum profile thickness and anodization col
our only . No performance criteria are provided 
in most design documents. 

(2) In those rare cases where performance 
criteria are specified, they are generally ig
nored, since no testing facilities are available 
to verify compliance. 

(3) There is little interest among building 
owners in the energy savings they can achieve 
from tighter windows, since the government 
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