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Abstract

The building envelope is the physical barrier between the exterior and interior environments enclosing a structure.
Generally, the building envelope is comprised of a series of components and systems that protect the interior space
from the e ects of the environment like precipitation, wind, temperature, humidity, and ultraviolet radiation. The
internal environment is comprised of the occupants, furnishings, building materials, lighting, machinery, equipment,
and the HVAC (heating, ventilation and air conditioning) system.

Introduction

Recall sitting in your o ce shivering from cold dra s, or fanning
yourself from the heat? Building envelope design is the cause. A
building envelope is the structural barrier between the interior and
exterior of a building. It is responsible for maintaining climate control
within the interior of a building. Climate control refers to cooling and
heating a building [1]. e building envelope also keeps the interior
free from moisture, sound, and light. e building envelope structure

includes the:
of Roof,
of Walls,

of Foundation,
o] Doors, and
of Windows.

Common materials are used to form the building envelope structure
and contribute to the structure by having long lasting, insulating, water
repellent, sound blocking, and light Itering characteristics. Common
roof material includes asphalt, composite, wood, metal, clay, slate, and
rubber [2]. Typical wall material includes brick, stone, stucco, glass
block, wood, concrete, and vinyl. e building envelope foundation
simply consists of stone, brick, or forms of concrete. Window frames
and doors share common materials such as aluminum, composite,

berglass, vinyl, and wood. Specialty coatings and tints, along with
gases, are commonly applied to any glass on both windows and doors.
Building envelope material is dependent on the climate, culture, and
available resources [3].

e foundation is the structural component that transmits the
loads from the building to the underlying substrate. Typically, some
combination of reinforced concrete walls, slabs, and footings constitute
the structural components of the foundation. However, the foundation
must also be designed to control the transfer of moisture and thermal
energy into the interior space. e transfer of thermal energy through
the foundation can be controlled by providing insulation between
the interior and exterior environments; however, in some cases the
foundation insulation is neglected to reduce construction costs [4].

Waterproo ng the foundation is typically completed by applying
a liquid applied asphaltic damproo ng. Additional waterproo ng
products such as sheet-applied membranes, liqguid membranes,
tar sheeting as a vapor barrier.
Beyond this, the attic areas in most houses are insulated with berglass
spray insulation. Ittendsto be u vy, pink berglass. Inhaling berglass
is extremely bad for a person's respiratory system, so it is important to
wear a mask if this insulation type is in one's roo ng system [7].
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material beneath the roof covering material as the second line of
defense. Residential roofs may also be ventilated to help eliminate
moisture due to leakage and condensation [10].

Many components of the building envelope structurally support
the building. In addition to the support functionality, building envelope
elements provide climate control for how air, heat, light, and other
environmental elements move in and out of the house. For example,
e ective building envelope control moisture migration and intrusion
into a building. It also regulates heat transfer in and out of the building.
However, building envelope components form the exterior of the house
as well. So, the building envelope contributes to the aesthetic view of
the building and needs to meet certain architectural requirements and
adhere to cultural preferences [11].

e building envelope design accounts for the following:

o Determining the type of system that should be used in
building the exterior of the building to resist the environmental
elements.

o Provide structural support and satisfy architectural and
aesthetic requirements.

e designer starts by identifying and quantifying the di erent
environmental elements that surround the building. For example, the
designer lists the following:

o Daily and annual temperature and humidity at the location
of the building.

o e type of soil and its moisture

of e amount of sunlight and heat that potentially enters the
building

o e amount of rain, hail, and snow that falls.

For example, the region of the building is identi ed according to
its storm susceptibility, history of past hurricanes, and their category.
Wind speed and prevailing direction are gathered from a data source
such as a nearby airport. If the house is located in an area with a history
of severe storms and hurricanes, the building design will need to re ect
that in the form of larger size walls, roofs, and foundations and more
watertight windows and doors [12]. Climate data gathered include
the number of hot and cold days in a year, the amount of sunlight,
and the angle of the sunlight that potentially enters the building. A
sound barrier around the house may be needed if a busy highway is
nearby to reduce noise. Acoustic insulation might also be needed in
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