
Technology & Environment 1
M4X01974

OPENINGS IN EXTERNAL WALLS 
– DOORS AND WINDOWS



Learning Outcomes
Aim

To introduce the topic area of openings in external 
wall constructions for low rise domestic buildings

Learning objectives
To identify the performance requirements of external 
wall openings regarding formation of doors and 
windows
How design technology responds to these 
requirements and influences the choice of detail / 
window and door type.





EXTERNAL WALL OPENINGS

Functions of external 
wall openings-
transmission of loads
thermal insulation
exclusion of penetrating 
dampness
control of air infiltration
fire resistance
durability
access/ egress
appearance/ aesthetics



WINDOWS / DOORS

AESTHETICS
These are generated by shape, proportion, 
size, size of components, sub-divisions, 
materials, colour, glazing and the way the 
junctions between wall and window are 
detailed. 
The architectural language should be 
consistent.









WINDOWS
Function 
The design and installation of a window for a 
particular purpose depends upon several factors, 
factors which vary in a hierarchy of importance 
according to situation and use. Some of these 
factors are:
provision of daylight to the interior
ventilation 
pattern of fenestration
enjoyment of view 



WINDOWS /DOORS
Domestic windows may be manufactured from: 
Softwood (most common, relatively inexpensive, good 
thermal properties).
Hardwood (cost effective, long life, good thermal properties). 
uPVC (relatively expensive, low maintenance, difficult to 
repair).
Aluminium (expensive, low maintenance, requires thermal 
break).
Steel ( must have good protective coating, poor thermal 
qualities).
Plastic coated softwood (not a big market, relatively 
expensive, good thermal properties).



WINDOWS and DOORS

Standard window and door ranges
may be designed and made individually but 
this can be expensive
‘standard' ranges cheaper due to mass 
production
Minimum use of timber
Reasonable weatherproofing



WINDOWS
Common visual faults of standard windows
Reasons why these windows are often aesthetically poor. The 
patterns of many are asymmetrical about the vertical and 
horizontal axes, they lack a clearly resolved vertical or 
horizontal emphasis and do not balance visually. The effect of 
this is a visual restlessness in the overall proportions of the 
windows and their divisions. 
Another problem seen from the outside is that the part of the 
window that opens reads as the dominant element, not the 
frame itself. This is in contrast to the situation where the 
junction created by the frame, reveal or surround is the more 
important part of the composition.



FASHION
The effect off fashion 
In the period from the 1950’s to the 1970s, windows with large 
areas of undivided glass-‘picture windows’ – became popular 
for living rooms in houses. When these large fixed lights were 
coupled to standard windows to provide necessary ventilation, 
the visual effect was  even more unsatisfactory. 
In the 1970’s another fashion started interest changed from 
misunderstood precepts of 'modern movement' to equally 
misunderstood 'Georgian'. Window manufacturers responded 
by producing variations on their existing ranges with the 
glazing areas subdivided by crude glazing bars. 
1980’s and 1990’s uPVC – crude, heavy section



Advantages of division
there are advantages and disadvantages in subdividing areas 
in to smaller panes.
Practical advantages. It is more difficult to see into rooms -
this gives a greater degree of privacy; glazing units may be 
thinner and therefore less costly; it may give more security. 
Visual advantages. It avoids the window appearing as a blank 
hole in the facade; the pattern created can be part of the 
overall composition.
Practical disadvantages. Sub-dividing a window involves 
increased manufacturing costs of the window itself; this is 
also true for very small double glazing units.



Georgian Windows
Double hung sash windows
no casements or lights to protrude when opened to break up the facade.
The proportions of the window and their divisions are often closely related 
to the golden section which assists the overall visual harmony.
The design of the internal shutters, the mouldings and specifically the 
glazing bars are based on the principle of reducing the effect of glare 
when looking out. 
The effect of sunlight striking the window at an angle highlights the 
mouldings giving additional interest. 
The wood used for glazing bars was better quality softwood than the wood 
generally used today. This meant that the bars could be extremely slender 
and therefore less intrusive when viewing out. 
By comparison the glazing bars of modern windows are thicker and the 
mouldings are less delicate. The imitation is feeble and instead of adding 
delight they become obstructions.



Georgian 
Proportions



Chiswick House



WINDOWS AND DOORS
Installation
Three main factors have to be taken into consideration when 
inserted into the masonry structure of a building. These are:
Maintenance of the structural stability of the wall,
Prevention of the ingress of water to the inner surfaces,
Prevention of rapid heat transfer from inside to outside, 

A further factor which may be taken into consideration is
the drainage of water from the glazed surface 



OPENINGS

Openings such as doors and windows in 
walls, interrupt the transfer of load to the 
foundations. In these instances, support must 
be provided over an opening- a lintel, beam or 
an arch. These effectively transfer load around 
the opening and into the existing walls.



LINTELS

Traditionally timber was use for lintels.
Today mild steel or pre-cast concrete is used



LINTELS

For cavity wall construction:
Steel or stainless steel lintels which carry both 
the inner and outer leaf in one combined lintel



WALL OPENINGS

TERMINOLOGY
An opening formed in an external wall consists 
of:
a head
jambs (reveals)
a cill (if a window) 
or threshold (if a door).



Cavity Tray at head - detail section



Cold bridging

The risk of 
condensation at 
reveals and soffits 
becomes more likely 
as the wall insulation 
increases



CAVITY WALL OPENINGS

HEAD
The function of the head is to carry the 
triangular load of masonry / brickwork over the 
opening and transmit the load to the jambs at 
the sides. This is achieved by the use of a 
lintel.



Cavity Trays with weep holes



Cavity Tray stop ends



Dpcs around 
openings





CAVITY WALL OPENINGS

CILL
The function of the cill is to shed rain that runs 
down the face of window or door away from 
the opening and face of the wall.



CAVITY WALL OPENINGS

JAMB
The function of the jamb is to close of the 
construction of the cavity by turning the inner 
leaf towards the outer leaf to form a butt joint 
in which is placed a vertical dpc





DOORS



DOORS



DOORS





High performance 
window in 

horizontal timber 
cladding









DESIGN CONSIDERATIONS





Window in a 
slate clad wall 
-timber frame 
construction





Ty-cwrdd Bach



Modern 
Speculative 

Housing



1930’s semi detached house 
with cavity wall construction

Example of a 17th century solid wall 
constructed cottage with 21st

century partial filled cavity wall 
constructed extension



TIMBER FRAME CLADDING

Thin/ lightweight materials such as timber 
boarding, tile hanging, cement render on mesh 
etc. which can be fixed directly back to the 
timber panel. 
Heavier materials such as brickwork or 
blockwork which are built independently off 
their own foundation and tied back to the 
timber panel for stability



CLADDING OPTIONS



CLADDING OPTIONS



Horizontal Cladding



Tile hanging or external render



QUESTIONS
Typical questions
Q Draw sections through the head, jambs and sill of 
a casement timber window to how it is constructed 
and assembled within a masonry wall which has a 
brick outer leaf, 100mm cavity and a 100mm block 
inner leaf.
Q What is meant by the following terms? Illustrate 
your answers where applicable with sketches. 
Mullion; transom; casement; opening light; metal 
lintel, cavity closer; sill; sub-sill.



Reading List & further info
Building Research Establishment. BRE thermal insulation avoiding 
risks. BRE Garston, 1989.
D Osbourn. Introduction to building, in Mitchell’s Building Series. 
Longman, Harlow 1993.
Jack Stroud Foster. Structure & fabric Part 1, in Mitchell’s Building 
series, 6th edition. Longman, Harlow 2000
Michael McEnvoy. External components, in Mitchell’s Building series. 
Longman, Harlow 1994
Alan Everett. Materials, in Mitchell’s Building series, 5th edition. Longman, 
Harlow 1994
Bruce Martin. Joints in Buildings. Godwin 1977.
W.B. McKay. Building Construction Volumes 1-4. Longman. 
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