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This dissertation attempted to explore the energy and water interrelation of a
hospital. The main building of Suranaree University of Technology Hospital (SUTH)
was the object in scope limitation. The purpose of the first study was to evaluate the
system of SUTH main building in qualitative methods. Architectural framework as
commonly used in system description was applied to describe the problem. Map of
flows and quality of energy and water was tested. Hot water which was not used for the
safety reason was excluded. Tap water, RO water, soften water, brine, condensate
water, wastewater are the types of water flowing among the system. The electricity
is the only energy form supplied to the system. Tap water system, HVAC system,
wastewater system became the systems that were evaluated.

The 2™ part investigated HVAC as the main consumer of energy and water
at the building. A year simulation of the building using TRNSYS was conducted to
resemble the hospital HVAC building. Exergy analysis of the system, followed by
water analysis of the system is applied. It is found that setting temperature of 24 °C is
considered the best in term of exergy destruction rate ratio to electricity supply (XER).
The chiller is the highest exergy consumer of the system. Condensate water usage can
significantly reduce energy intensity of the costumer. Providing secondary pumps of

chiller water can also reduce the exergy destruction rate of the building.



v

The aims of the third and fourth parts are (1) to investigate the interrelation of
the water system comprising tap water system, HVAC, and wastewater system and
(2) to provide a method of describing the interrelation of the system. Exergy analysis
of the water system was conducted. It was followed by study of water conservation of
the system. The work shows that energy and water are interrelated during the process
of consumption. Incorporating alternative resources of water can reduce energy of
water intensity by 12%. It also shows that the current condition operation can be
improved. Application of indicators for the interrelation consisting exergy efﬁéiency,
water availability, and water accessibility at the tap water system resulted 56.39%, 2.84,
and 1, respectively. The nexus index using advancement of water quality efficiency
and exergy efficiency shows 0.68, 0.65, and 0.44 for exergy efficiency, water quality
efficiency, and nexus index, respectively. The numbers show how energy is 68%
conserved during the process, 65% of the water quality is conserved, and cumulative
conservation of energy and water as much as 44%. It implies wide area of improvement

can be searched.
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