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Abstract

This research deals with simulation of fresh air heating and
cooling system, which used in conditioning of buildings or homes by
using underground water. It can used as thermal reservoir (heat source
during winter or heat sink during summer) because the underground
water have a constant temperature between (18-23) °C during year,
while opposite the temperature of air between (0-48) °C.

The system consists of a helical heat exchanger submerged in
underground water & a pump to circulate water through the system
and an air handling unit used either to cool or warm a fresh air,
according to the season of the conditional space. A mathematical
model has been built to design the system representing by the heat
transfer equations for a heat exchangers, as well as the model of
pressure drop to evaluate work used up during the system. The
(Newton Raphson) method has been used for simulation the system.

The affecting parameters were studied which include the length
and of the helical heat exchanger, water flow rate inside the system,
fresh airflow rate and its temperature. A simulation were conducted
during summer and winter especially at the peak load of the two
seasons. Results showed that the system decreased the fresh air
temperature in summer from 48°C to 30°C and during winter
increased the temperature of fresh air from 2°C to 13°C. Results also
showed that the increase of the helical exchanger length and the
increase of water flow rate through the system increase the
considerably the performance of the system. As well as the increase of
speed air increase the heat transfer rate and decrease the different of
air temperature and performance of system.
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