Energy Efficiency

How to reduce operational cost In Vinod Gupta
high-rise office buildings. ' Architect, New Delhlp

ffice buildings consume
energy for lighting, air-condi-
tioning and ventilation resul-
ting in major operational

costs. Energy costs in buildings can be ‘;';3;,/( %)
saved by: )Q{ Iy

e Using efficient equipment.

e Eliminating use ol energy O

wherever possible. _@. :
e Replacing commercially bought ‘
energy by natural energies.

Energy efficiency is a matter of plug-
ging energy leaks and better utilisation
of available natural or artificial energy
sources. This can be done by using day-
light effectively and by controlling
the cooling system, that is, by switch-
ing it off when it is not required. In
Western countries, microprocessor
controls are used which switch off
lighting and heating at the optimum
time and not according to individual
judgement. Owing to their high cost,
they are used in modern office
buildings.

Mechanical engineers can provide
information on efficiency of air-
conditioning, heating or ventilation
equipment. However there are a num-
ber of synergetic factors which relate
to the choice of systems which the
architect specifies, for which straight-
forward answers are not available. It is
on these factors that the energy effici-
ency of an office building depends.

Daylighting

All office buildings are provided
with windows atleast to the minimum
extent laid down in.the byelaws.

A horizontal ledge about 700mm wide.
is commonly provided over window
openings for weather protection. This
confirms roughly to the requirements
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Daylighting in
air-conditioned
buildings is
particularly
important as the

heat component
of artificial light
is more than
that of natural
light.

of sunshading on the South [acing
windows. But such windows, with or
without sunshades, do not distribute
daylight evenly. Poorly designed win-
dows cause glare, and this causes
office users to draw curtains, pull
down venetian blinds or cut out day-
light in other ways and switch on arti-
ficial lights. All this can be avoided by
designing windows in order to provide
glare-free lighting.

Daylight from a window is usually
limited to an area adjacent to the win-
dow and the extent of the area is deter-
mined by the height of the window
head. The higher the location of
the window the greater is the
penetration of light into the building.
Since the overall area of window need-
ed for daylighting is fixed, it follows
that this area should be put in a hori-
zontal strip as high as possible. The
light distribution can be improved
further by introducing a light shelf
which is a horizontal or tilted reflec-
tive surface next to a window, that is
capable of reflecting light onto the
ceiling. Consistent with the require-
ments of weathering and maintenance,
this can be provided either inside or
outside the building and it can be
made from a wide range of materials.
Successful examples of light shelves
include large concrete projections and
a series of small aluminium slats.

Sometimes there are objections
to a horizontal window because a ver-
tical window provides a more satis-
fying view. In traditional buildings,
windows were divided into several
parts, each part satisfying a specific
need such as view, ventilation and
lighting. In office buildings, a similar
approach will call for separate window
areas for lighting and view.

A troublesome though common
feature in multi-storey office buildings
is the subdivision of deep spaces with
opaque partitions. This arrangement
makes daylight available only in
the outer most section and the rest of
the office (most of the office in many
cases) has to use artificial lights only.
The best way to avoid this is by day-
lighting every room from two sides,
failing this, transparent or translucent
partitions can be provided for sub-
division. In modern offices an open
plan or landscape office can be used in
which the partitions height can be
limited to about 1300mm.

Tinted glasses are commonly used in
windows for reducing glare. Most of
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these cut out more daylight than heat
and it becomes impossible to provide
adequate daylighting even with very
large windows. The use of these
glasses should therefore be limited

to correction of poorly designed exist-
ing buldings only.

Daylighting in air-conditioned build
ings is particularly important as the
heat component of artificial light is
more than that of natural light. For
removing every extra watt of heat
energy from artificial lighting, one
third watt of energy is consumed in
the air-conditioning plant. Good day-
lighting saves energy by reducing the
lighting load and by reducing air-
conditioning load.

Solution

e Split windows into Tight and
‘view' sections.

e Use high horizontal windows
for light.

e Use light shelves and
reflective ceilings.

e Avoid tinted glass.

e Avoid curtains/blinds in
Tight" windows.

Air-conditioning

Because of the structural needs of
high-rise buildings and the problems
of restricted FAR within which most
office buildings have to be built, the
outer walls are constructed as thin as
possible. In Delhi it is common to find
outer walls only 7.5cm thick. In some
buildings curtain walls are used which
are even thinner. The result is a therm-
ally inefficient building which requires
excessive air-conditioning. Energy can
be saved by proper insulation of walls
and by reducing the overall heat load
on the building. The general principles
of bio<climatic design that apply
to other buildings are equally valid for
office buildings also. They improve
the thermal environment of non air-
conditioned buildings and save energy
in airconditioned buildings
to a certain extent. These include heat
load reduction by external shading of
windows, reflective external finishes,
tight fitting doors and windows.

In areas with a dry climate, evapo-
rative cooling can provide thermal
comfort at a fraction of the energy
required for air-conditioning. In Delhi,
which has a typical composite climate,
humidity rises in June making air-
conditioning a necessity. An energy
efficient solution is to provide both air-






