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Windows and doors are like the eyesand mouth of a building: elements of beauty.



Windows.

Theword windows comes from an early English expression meaning ‘wind eye'.

Window have evolved throughout human evolution from holesin skinson stick frames
(still seen in Arab nomad tribes) to fabrics, to translucent membranes, to glass, and
then to multiple layers of glass panesto control heat and flying objects.

Windows are currently built in factoriesto attain higher efficiencies, lower costs and
higher quality.

Windows can be a prime window which is per manently installed, a storm window
which can be removed as an auxiliary unit, and a combination window which
incor por ates both. Today, the combination window isthe most commonly used.




Types of windows and doors.

Fixed, single-hung, double-hung and dliding
windows.

Casement, awning and hopper windows.

Skylight and roof windows.

Terrace door, French door and dliding doors.



Double-hung wi ndovvs./

Fixed windows.



A top-hinged window and a side-hinged window.




Window Frames

Wooden Windows.
The advantages of wooden windows are (1) wood isa
good thermal insulator, and (2) wood is easily worked.

The disadvantages are (1) wood shrinks and swells, (2)
wood easily decays, and requires frequent repainting (high
mai ntenance). Modern wooden windows commonly use a
wood composite, which is awood core with an exterior
cladding of plastic or aluminum.

Aluminum Windows.,
The advantages of aluminum windows are (1) relatively
inexpensive, and (2) requires no repainting.

The disadvantages are (1) they are agood thermal
conductor and requires athermal break.

Aluminum windows are common in commercia and
institutional buildings. They are usually anodized or
permanently coated.



Plastic Windows.

Plastic windows are relatively new to the market but
have quickly gained wide use: some observers have
estimated their current market share at 40%.

Their advantages are (1) low cost, often 33% less
than wood or other cladded wooden windows, (2)
they are good thermal insulators, and (3) they
require no repainting.

Their disadvantages are (1) they are not stiff enough
for some rough handling, and (2) have very high
coefficients of thermal expansion. The most
common plastic used is polyvinyl chloride (PVC).

Steel Windows.

The main advantages of steel windows are (1)
strength and (2) modestly acceptable thermal
insulators.

Their main disadvantage is the need to keep them
painted, and hence a maintenance cost.



Muntins are the thin wooden bars into
which the glass is mounted within
each sash, as seen on the French door
atright. —

Glazino.
There are a number of choices:

- Single glazing, which is acceptable
only invery mild climates,

- Double glazing, which is generally
the minimum required by code; and

- Triple glazing, which although rare
Isused for hotels at airports, etc. A
double glazing with Low-E glass has
an equal performance asthetriple
glazing.



Safety Considerations.

1) Break-resistant material isrequired for glasson doors, large lights near the floor, and
glassdoors. They are generally made with tempered glass.

2) For fire escapes, the window openings must be large enough for a large sized human
being to escape. They aretypically required for each bedroom.

3) Casement and awning windows should be avoided adjacent to porches or walkways
to prevent people from running into the protruding window.

Window testing and standards.

- Thermal and structural performance standards.
- Perfor mance Grades have been established covering the following ar eas,
Wind pressure,
Water resistance,
Structural performance,
Air infiltration,
Operating force (to open and close), and
Energy efficiency (insulating value, solar heat gain, visiblelight, air leakage).



Doors.

1) Interior doors require fire resistance and attenuation
of the transmission of sound as the two most
important characteristics.

2) Exterior doors require an excellent resistance to
weather as its most important characteristic.




Types of Doors:



















Outer metal facing




Hollow metal frame anchorage.




Hinges




Door Openings.










L ocksets and strikes.




Wood doors.

Stile and rail doors, shown at right, have
panelsthat float into the stiles and rails.
These permit the expansion and
contraction of the wood.

These doors are popular in higher quality
buildings.

Flush doors are the majority of the market
share, primarily because they are cheaper.
Their cores can be solid or hollow.



Door cores.

Solid core door s have wood blocks, wood Hollow core door swith veneered faces
composite or mineral filling for fire doors. with interior grid, paperboard or wood.



Entrance doors.

These door s are subjected to the
weather so they must be well
constructed (wood, metal, or
plastic) and weather-stripped
(to prevent air and water
|leakage).

Modern entrance doorsare also
made of sheet metal and molded
GFRP (glassfiber reinforced
plastics) as a popular
alternativetowood. They are
often constructed to smulate
wood. Their coresarefilled with
a plastic foam to provide a
superior thermal performance.



Pre-hung doors.

Pre-hung door s are already mounted on hingesin a frame, complete with weather -
stripping (if needed), ready to install by merely nailing the frameinto the wall. They
are available both for interior and exterior doors. They are quicker and less costly to
install.

Stedl flush doors.

These door s are painted sheet
metal, commonly used in non-
residential buildings. They
come with solid or hollow

COr €s.

Typical solid cores are used for
exterior doors because of the
need for increased their fire
resistance. Thesedoorsare
mor e rugged in construction,
and have better acoustical
properties.



FireDoors

Fire doors are rated for fire resistance. They are used at exit stairways, between rooms and
exit corridors, within exit corridors, fire walls, etc. They must be labeled asfire doors, as
shown in the photo below.

Fire doors must (1) swing in the direction of egresstravel, (2) be self-closing, and (3) be
equipped with hardware that opens the door if people press against the door in the direction
of egresstravel.

Restrictions: the amount of glass by the fire classification, the size of the louvers, and the
frames must be fire rated.



