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Abstract

The climate of Port Sudan city is affected by its geographical location, where
temperatures rise during the summer. In summer the temperature exceeds 45 °C.
The average temperature in the year is about 28.4 °C.

Cooling loads in buildings have impact on electric power consumption in the
summer, where the electricity shortage in Port Sudan in 2017 recorded about 50%.

Considering a room measuring 4 x 4 x 3 meters, according to the building
materials used in Port Sudan by using a computer program (Chvac - Commercial
HVAC Loads), based on the data of the climate of Port Sudan, analyzed the effect
of weather and geographical conditions on the thermal loads gained by the
buildings and then determine the cooling capacity required to maintain human
comfort.

Three different conditions were studied for the room. In the first case if the
room is built on the ground and the room is exposed to the sun from all directions
without insulators. In the second case, the roof and the southern wall exposed to
the sun and the rest of the walls facing the shade. The third one is the same of
second case but the roof is isolated.

When applying the first case the gained thermal energy was 2247 watt/hour
and the cooling capacity was 3144 watt/hour. In the second case the gained
thermal energy was decreased from 2247 watt hour to 1700 watt/hour, by
reduction of 24.3%, and the cooling capacity was 2479 watt/hour. In the third
case, the gained thermal energy decreased from 1700 watt/hour to 1004 watt/hour
by reduction of 31%, and the cooling capacity was 1636 watt. The cooling system
selected from Copeland Company, was suited to cooling loads to determine the
consumption of electric power for each case. It was found that the third case is
the best chosen, because it saved about 42% in electricity consumption compared

to the first case, and about 29% compared to the second case.
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