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Abstract

This study develops a 'mass-production BIPV composite unit panel and loT-based monitoring
service that can be mass-produced in the form of factory standard products to improve the
economic feasibility of the overall installation work when installing BIPV (Building Integrated
Photovoltaic) solar modules Research and development was carried out to monitor and manage
possible errors or events at all times. In order to carry out this research purpose, a hypothesis
was established as a research question and verified. In the area of product design
development, not only the development of the shape design of the product appearance, but
also the design and functional parts to improve the usability of the user should be considered
in a complex manner. It belongs to items that are difficult to pursue diversity. Although it is
attracting attention as photovoltaic power generation and eco-friendly products, there are
difficulties in  market formation and preoccupation due to low product transport,
constructability, aesthetic dissatisfaction, and usability satisfaction. Therefore, we proceeded to
develop an external design that can be faithful to the role of the building exterior material,
improve product functionality, and improve the ease of installation and management. In
addition, design revisions and supplements were reviewed through the developed design
satisfaction survey, the results were reflected, and the usability evaluation of the product
linkage system was conducted to review the customer's service design satisfaction and
requirements together. The research method was developed so that BIPV can be freely applied
without compromising the aesthetics of the building, designing the structure of the ventilation
path to solve the heat problem inside the BIPV composite unit panel, designing fasteners for
easy installation in various installation spaces (roof or wall) In addition, in conjunction with the
user experience-based monitoring system, the maintenance convenience is increased by allowing
the administrator to accurately determine the presence or absence of a failure and the location
of the failure of the BIPV composite unit panel. Through this research and development, we
have completed the development of an ioT sensor module capable of detecting individual unit
failures, and the demonstration construction and service verification of a user-oriented
photovoltaic monitoring system for a user-centered building with loT data collection notes and
communication gateways applied. Through the demonstration of the R&D results, the
significance of the established hypothesis was verified by deriving the user's product usage
pattern, product problem derivation, and user's requirements in detail and solving the problem.
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