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Abstract

This diploma thesis deals with the study, design and modeling of typical buildings in Greece and Cyprus using
the TRNSYS todThis endeavois a first approach to the design of heating and cooling systems and the
integration of solar systems initialfpr heating hot water and the effort to integrate them into the space
heating contribution. The initial effort consists in collecting wall and building data for the design of buildings.
Thenit isincorporated into the TRNSYS program for their final sitranl by building a suitable system to suit

the needs of each building for heating and cooling.

For a better understanding and utilization of the data it was necessary to know the operation of various tools
such as TABULA which provides important inforaratin typical buildings and the way of calculating thermal
loads, as well as the TERENAK software. Building energy behavior studies have provided a clear picture of the
importance of addressing the issue of energy consumption in the building sector.

Theglobal effort to reduce energy consumption in the building sector gradually leads to the design of buildings
at zero omearzero primary energy consumption by meeting the needs of renewable energy sources and the
use of different building components thabntribute to energy savings. At the same time existing buildings
have to undergo changes and improvements, as was done in the present diploma with the addition of bigger
insulation thicknesses. Then, simulating these scenarios and othvéth differentiation of fixed heating /
cooling points- produced results that contribute to collective knowledge about actions that can be taken to
reduce energy consumptian other typical buildings

Extensive reference to the TRNSYS tools has been made to makea&moege representation of the process
followed because of the form of the elements presented in a black box structure and a detailed mathematical
description is impossible to present.

The idea ofdeal heating and cooling has led to the testing of other heating methods. The boiler option for
spaceheating of the building was based on the existing use of such heating systems in the typical buildings of
Greece and Cyprus. The desigritafse systems has led to very useful results for the energy consumption of
alternative systems. Finally, an effort was made to design a system with combined boiler heating and solar
power to heat the space and hot water (DHW)
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