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Low cost humidity controlled air-conditioning system for building energy
savings in tropical climate
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The viable solution to the high latent load that naturally occurs in tropical regions requires an alternative system
that runs at relatively low energy consumption yet be able to provide indoor thermal comfort by eﬀective
handling of the excessive humidity. Although the existing outdoor air treatment system is a proven approach, it
is unpopular in developing countries due to its high initial cost. In this paper, a new system termed Dual Air
Handling Unit system is proposed to be the answer. The function of Humidity-control Air Handling Unit is to
remove the moisture from the conditioned room up to the desired humidity level and in the process the room
temperature is also fractionally reduced. The Temperature-control Air Handling Unit completes the task by
removing the remaining sensible heat so that the room temperature is maintained at the required set-point. By
reducing the relative humidity to 50%, a much lower value than that of the normal air-conditioning could oﬀer,
room temperature of the new system is shifted higher to 26 °C in order to reduce the energy consumption. The
simulation result shows that the proposed system oﬀers energy savings up to 13.2% compared to the
conventional air-conditioning system, without compromising the thermal comfort of the occupants.

1. Introduction
Buildings located in the surroundings of tropical climate are
exposed to the considerable amount of solar heat and high humidity.
They require a system that could successfully remove both heat and
humidity to provide indoor thermal comfort to the occupants. The
typical environment of hot and humid weather throughout the year
necessitates the continuous operation of air-conditioning without any
season break. Since the air-conditioning equipment is the main energy
consumer in buildings, more attempts are focused on the improvement
related to its usage and operation. There are growing concerns about
energy consumption in developing countries such as Malaysia and its
implications for the environment [1–4]. High economic and population
growth has led to an increase in energy usage in recent years. The
contribution from buildings towards energy consumption has steadily
increased. Hence, it is crucial to consider new measures for energy
conservation from the air-conditioning system point of view.
The yearly temperature of Kuala Lumpur averages at about 31 °C
and the relative humidity reading is consistently high, norms at 70% or
above. Getting rid of the sensible heat using conventional air-conditioning can be done successfully, but due to design limitations, the
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same could not be said for latent heat removal. It is the humidity that
brings the challenge to the air-conditioning system in the tropical
environment. Excessive moisture is the actual cause of thermal
discomfort, as also happening in other tropical countries. The incapability of the existing system to reduce the humidity to the presumed
level hinders the attainment of the indoor thermal comfort of the
occupants. A renowned solution the problem is by having a lowtemperature set-point of around 23 °C and by doing so the humidity
level is brought down inherently. Unfortunately, the infamous practice
is neither comfort cautious nor energy friendly. There is also another
way to achieve satisfactory room condition by utilizing the technique of
overcooling and heating to the supply air. However, the consequence of
having extreme energy consumption makes the option less favorable to
the extent that the method is legally prohibited in many countries. As a
result, the humidity conundrum remains unsolved, and building energy
consumption remains as high.
The eﬀort to overcome humidity problem leads to the innovative
method of separate latent cooling. The most popular method is the
outdoor air treatment system through desiccant cooling that overcomes
the humidity by curing the ventilation air separately before it enters the
conditioned room [5,6]. Niu et al. [7] researched the possibility of

