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1.7.1 External Heat Gain Solar Heat gain Glass

A large part of the solar heat energy that shines
on a window or skylight is radiated through the
glass and transmitted directly into the space. The
amount of solar heat radiated through the glass
depends primarily on the reflective
characteristics of the glass and the angle at which
the sun’s rays strike the surface of the glass.
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External Heat Gain 
1- Solar Heat gain Glass
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Conduction is the process of transferring heat through a
solid, such as a wall, roof, floor, ceiling, window, or
skylight. Heat naturally flows by conduction from a
higher temperature to a lower temperature. Generally,
when estimating the maximum cooling load for a space,
the temperature of the air outdoors is higher than the
temperature of the air indoors.

2- Solar transmission window and door
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Solar transmission window and door
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Most exterior surfaces of a building, however, are exposed to
direct sunlight during some portion of the day. Solar heat energy
is generated by the sun and radiated to earth. Radiant heat is
similar to light, in that it travels in a straight line and can be
reflected from a bright surface. Both light and radiant heat can
pass through a transparent surface (such as glass), yet neither
can pass directly through an opaque or non-transparent surface
(such as a brick wall). When the sun’s rays strike an opaque
surface, however, a certain amount of radiant heat energy is
transferred to that surface, resulting in an increase in the surface
temperature. The amount of heat transferred depends primarily
on the color and smoothness of the surface, and the angle at
which the sun’s rays strike the surface.

3- Solar and Transmission Gain- Walls
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Solar and Transmission Gain- Walls

Table 19 
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Outer walls and partitions
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Outer walls
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1.7.2 Internal Heat Gain Heat 
Transmission Partition 

The partition between unconditioned spaces is
treated as the unexposed roof. While the heat flow
through the partitions between two conditioned
rooms equals to zero, since there is no temperature
difference between the partition sides.
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Internal Heat Gain Heat 
Transmission Partition 

Table 19 
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Roof and floor
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Heat Gain People
People generate more heat than is needed to maintain body
temperature. This surplus heat is dissipated to the surrounding air
in the form of sensible and latent heat. The amount of heat
released by the body varies with age, physical size, gender, type of
clothing, and level of physical activity. The human body generates
both sensible and latent heat. The sensible heat is due to the
temperature difference between body and room temperatures.
While the latent heat is due the evaporation of sweat and steam
accompanying human breath.

Dr. Zahraa F. Hussain



Heat Gain People
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Heat Gain Lights
Heat generated by lights in the space is a significant
contribution to the cooling load. For example, a 120-watt
light fixture generates 120 W of heat—approximately the
same amount of heat gain generated by an average office
worker. Additionally, when estimating the heat gain from
fluorescent lights, approximately 20% is added to the
lighting heat gain to account for the additional heat
generated by the ballast.
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Heat Gain Lights
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Heat Gain – Appliances

There are many types of appliances and equipment in
restaurants, schools, office buildings, hospitals, and other
types of buildings. This equipment may generate a
significant amount of heat and should be accounted for
when estimating the space cooling load.
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Heat Gain – Appliances
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Infiltration
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Volume flow rate /person per door

Number of window and door

𝑰𝑶𝑨 = 𝑵𝒐 𝑳𝒄 𝑽
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Ventilation:
Outdoor air is often used to dilute or remove contaminants from the

indoor air. The intentional introduction of outdoor air into a space, through the

use of the building’s HVAC system, is called ventilation. This outdoor air must

often be cooled and dehumidified before it can be delivered to the space, creating

an additional load on the air-conditioning equipment. You should never depend

on infiltration to satisfy the ventilation requirement of a space. On days when

the outdoor air is not moving (due to wind), the amount of infiltration can drop to

zero. Instead, it is common to introduce outdoor air through the HVAC system,

not only to meet the ventilation needs, but also to maintain a positive pressure

(relative to the outdoors) within the building. This positive pressure reduces, or

may even eliminate, the infiltration of unconditioned air from outdoors. To

pressurize the building, the amount of outdoor air brought in for ventilation must

be greater than the amount of air exhausted through central and local exhaust

fans. The ventilation can be calculated by two methods as follows:
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Volume flow rate/area

Floor area

Outdoor air
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Room load
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RLH

تجمع جميع المعادلات التي تخص  كمية 

الحرارة المحسوسة  التي تم حسابها

تجمع جميع المعادلات التي تخص 

كمية الحرارة الكامنة
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Thank you
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