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he building sector contributes 40% of total energy

consumed in the country and expected to grow in the

future with the increase in demand for the buildings,

both residential and commercial. HVAC and lighting
are the major energy guzzlers in a building. Therefore there
is an immediate need to conserve energy in the existing
buildings as well as new huildings by selecting highly
performing technologies without compromising health and
well being of the occupants.

Typically, energy consumption in a commercial building for a
tropical region can be broken down into:

¢  HVAC-50%

e Lighting- 21%

e Equipment and Others- 29%

The above statistics show that the lighting and HVAC are the
major energy consuming equipment in a building. These two
equipment offers tremendous scope for energy saving.

The load on the Air-conditioners can be optimized by reducing
the building heat gain, besides equipment efficiency. The heat
gain in a building can be minimized by adopting appropriate
technologies for wall, glass, lighting, fresh air, plug loads, etc.,
The technologies and strategies to be deployed to minimize
heat gain would vary depending on the climatic condition and
location. The pie chart on the right indicates the percentage
of heat gain from each of the above mentioned elements in
a building.

India being a tropical climate, heat load in the building should
be reduced to lower the HVAC load. The heat ingress in the
building is mainly from the building envelope as it is directly

exposed to the solar radiations. Designing an effective building
envelope to reduce the heat ingress is an important step in
achieving energy efficiency in a building. The heat ingress
in the form of conduction, convection and radiation occurs
from exterior fagade glazing, besides wall and roof. Therefore
having a plan in place in regard to the use of highly efficient
glass, balancing important criterions related to lighting and
HVAC will result in drastic reduction in energy consumption.
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Standards Guidelines for Glass in India

ASHRAE 90.1 restricts the glass area to 40% (base case
condition) of the wall area as increased glazing increases
the heat load. ECBC restricts the glass area to 60% with
stringent glass recommended for glazing area in the range
of 40% to 60%. Glazing is a critical element in the facade
design to get more day lighting to the building interiors and
provide views for the occupants for better performance.

The glazing should be more on the north and south side. But
south side glazing should be protected with external shade
to reduce the amount of direct sunlight entering the building.
The glazing on the East and West orientation should be
minimized as maximum exposure to sun happens in these
directions and also can be protected by keeping buffer zone
in these two orientations.

Criterions

With the modern building architecture focusing on the glass,
the right selection of it has become vital; which is based on
the following criterions:

Energy Performance: Maximum heat gain in a building is
through solar radiation, conduction and convection, from
the glazing. Air conditioning systems are the major energy
guzzlers accounting to 50-60% of total energy demand of a
building. A high performance glazing can reduce solar and
thermal heat penetrating into the building, thus controlling
the increase of temperature.

Day lighting: Use of right glass helps in bringing an optimal
natural light inside the building, thus reducing the use
of artificial light. Visible Light Transmittance of the glass
determines the amount of day light entering the building.

Role of U-Value,
SHGC, and VLT
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a better insulating
window. SHGC —
Solar Heat Gain Coefficient is a measure of its efficiency in
blocking the heat from the sun. A lower number indicates
less solar heat coming through, ranges from 0 - 1. In a warm
climate, it is desirable to have a low SHGC glass. But for a cold
climate, where we need more heat to decrease the load on
heaters, it is desirable to have a high SHGC glass.

VLT — Visible Light Transmittance is the amount of visible light
that passes through a window. A higher number indicates

Vertical Fenestration U-factor (W/m2.K) and SHGC Requirements (ECBC Table 4.3)
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that more light passes through the glazing, ranges from 0— 1.
VLT and SHGC should be well balanced to have comfortable
working conditions, and good energy performing building.

Therefore a glass with Low U value and low SHGC gives
good energy performance in a tropical climate, whereas a
glass with Low U value and High SHGC gives good energy
performance in cold climate.

Intangible Benefits of Glass

Glass provides a psychological connection to the outside
world. Views through glass can reduce the visual fatigue.
The sick building syndrome in the occupants can largely
be reduced and thereby improving occupant health and
productivity coupled with better indoor air quality.

Working long hours in electric lighting is believed to be
deleterious to health; working in daylight will be more
cheerful and create a healthy environment. Daylight provides
high luminance and permits excellent colour discrimination
and colour rendering. These two properties mean that
daylight provides the necessary condition for good vision.

Aesthetically, the building looks more appealing, modern,
speaking today’s architectural language. This will increase
marketability of the property.

Tangible Benefits of Glass

Use of efficient glass with good VLT will give ample yet
comfortable lighting conditions. Thereby, decreasing the
load on lighting power required. Further, use of daylight
sensors can help keep the room lit to perfection without
overdoing it. This is done by sensing the amount of light in a
room and adjusting accordingly. Daylight Sensors can reduce
the artificial lighting needs and increase the life of fixture.
They automatically infer the window orientation and the
cloudiness levels of the current sky to predict the incoming
daylight and set window transparency accordingly. Around
10% energy savings is achieved by adopting these sensors
than not using it, without sacrificing the user comfort.

A low U-Value and SHGC glass reduces the heat ingress
thereby contributing to a decrease in HVAC load and thus
reducing the Energy consumption.

Glass contribution to LEED certification cannot be neglected.
It can contribute around four points in Energy Optimization,
Daylight, and Views credits. Glass will also have impact on
recycled content and regional material credits.

In regard to GRIHA rating, glass will have great impact on
Criterion 13-Optimize building design to reduce conventional
energy demand, and Criterion 14- Optimize energy
performance of huilding within specified comfort limits.
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