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ABSTRACT

Energy utilization in residence has been increased with population and
economic growth. Application of renewable energy e.g. solar energy enhances
reduction of the energy usage in residential sector. Thai government offices especially
Department of Alternative Energy Development and Efficiency (DEDE) has supported a
project on energy saving houses to reduce fossil fuel consumption. This research
selected one from four patterns of DEDE’s energy saving houses to study energy
characteristic in detail using Transient System Simulation Program (TRNSYS) software.
This program has been widely used in analysis of various thermal systems. The author
used its to study a house equipped with two solar water heater systems, natural-
circulation type using Thermosyphon and forced-circulation type.

Meteorological data of representative provinces from three parts of Thailand
(North, North-East, and Central) in Typical Meteorological Year (TMY-2) format was input
into the program to model the energy characteristics of house in Thai climatic condition.
Analyzed results illustrated the ratio of electrical and thermal energy per zone. It showed
that energy transfer into house in each part of Thailand is different, the maximum is
found in the Northern Thailand about 614 * 33.2 kWh/month. Annual indoor temperature
variation showed maximum value in Central Thailand approximately 28.6 °C — 36.3 °C.
The occupant satisfaction measured by Predicted Mean Vote (PMV) and Predicted

Percent Dissatisfied (PPD) illustrated low values during April to May in all locations.



Annual prediction showed that both of natural and forced solar water heating
systems could supply hot water requirement of occupants. Both systems produced
maximum hot water temperature about 59 °C and 62 °C, equivalent to thermal energy of
1441.4 kJd/hr and 1546.1 kJ/hr, respectively. Their thermal efficiency was 51.8% and
55.6%, respectively. Economic analysis showed that these hot water generation systems
are satisfied. Their payback periods are lower than 6.2 years and IRRs are higher than
MARR showing investment satisfaction.

In brief, house modeling in TRNSYS could predict indoor heat transfer,
condition, and comfort of house in different locations of Thailand. TRNSYS program can
be used to study influences of significant parameter with reasonable calculated results,
so that actual experimental house is not necessary. The program also provides practical

analysis results when the house is equipped with solar energy systems.



