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photovoltaic panel for the evaluation of building energy saving
potential
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In this research, the energy saving potential of semi-transparent in building application is examined. First,
field measurement was carried out to investigate the power generation, thermal and optical characteristics of
three different types of semi-transparent PV. Through the field measurement, important parameters
pertaining to the panels were established, which include the power generation temperature coefficients, modified
over heat transfer coefficient for semi-transparent PV panels, heat balance and optical parameters. With the
established parameters, simulation models that were capable to reproduce the power generation, thermal and
optical behavior of the panels were developed. The accuracy of these simulation models was confirmed through
validation with field measurement data. Next, the thermal and power generation models were incorporated
into building energy simulation models for total energy saving analysis. Two building applications were studied,
which is the residential top light and underground shopping mall atrium application in different climate regions
in Japan. In the residential top light application, total energy saving in the range of 1—9% from Kagoshima to
Sapporo was achieved with proper optimization measures to improve the thermal performance of the
semi-transparent PV panels. The main energy saving was resulted from the reduction in heating energy
demand with the effective use of radiation penetration from semi-transparent PV top lights for space heating.
For the underground shopping mall atrium application, maximum energy saving of 28—54% percent was
demonstrated in the cold, moderate and hot region. In the underground shopping mall study, the main saving
was realized through the reduction in lighting energy consumption through daylighting from the atrium. In
both cases, semi-transparent PV facilitates effective use of radiation penetration for daylighting, space heating

and as a power source that could not be realized by conventional building materials.
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