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ABSTRACT

To deliver great comfort while optimising energy savings, hydronic cooling systems
require optimum control techniques. The operational management of a hydronic
cooling system with a direct-ground cooling source and displacement ventilation (DV)
systems was investigated using the field measurement approach. The floor surface
temperature in relation to the interior air dew point temperature, the range of
indoor/outdoor air temperature and humidity, and the indoor thermal and humidity
loads to be countered were the three parameters on which the control techniques for the
composite system were presented. The fans that move the cool air through the thermal
distribution system pull a sizeable portion of the electrical energy utilised to cool non-
residential buildings using all-air systems. By separating the functions of ventilation
and thermal conditioning, hydronic cooling systems minimise the volume of air moved
through the building. Because of the physical characteristics of water, hydronic systems
may transmit a certain amount of heat energy while using less of the fan energy that
would otherwise be required. The energy consumption and peak-power requirements
of the air conditioning system are greatly reduced by this change alone. This study's
objective is to compare the benefits of hydronic cooling with hydronic thermal
distribution systems to those of more widely used all-air systems. The development,
thermal comfort problems, and cooling effectiveness of the hydronic systems are all
covered in the paper. Additionally, the peak-power requirements for hydronic systems
and traditional all-air systems are contrasted.
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