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Intelligent Building with Solar System
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Abstract

In recent years, the issues for global warming and overuse of energy have attracted much attention. One of the solutions is

to develop the renewable energy technology, such as solar power, wind power, hydroelectric power, and tidal power. These
technologies provide low-risk and nature-friendly ways for energy reproduction. Among the above selections, solar power is
more valuable than other green energy owing to simple collection and direct supply.

Among the various PV technologies, Building-Integrated Photovoltaic (BIPV) has been emphasized due to the combination
of photovoltaic and architecture. This type of energy reproduction has the effectiveness of aesthetics and environmental

protection. More importantly, since Taiwan is densely populated and full of skyscrapers, the BIPV technology can be properly
applied to architecture to produce a large amount of electricity for reducing the cost in electric bill.

For the consideration of costs and efficiency of the solar power system, designing a high-efficiency DC-DC
converter and high-performance controller is much important besides the battery module. Today's commonly
used converter is boost converter which provide enough output of the system in order to connect grid. However,
this converter has risk of electric shock and difficultly to pass EMI test. This work proposes isolated high step-up DC-

DC converter for safer and more reliable application.

In the PV power systems, maximum power point tracking (MPPT) is necessary because it takes full advantage of the available
solar energy. The perturbation and observation method (P&O) and the incremental conductance method (INC) are two common
methods adopted in PV power systems. However, the speed of tracking the optimal operating point by using the P&O and INC
methods is very slow and has the continuous oscillation around the optimal operating point, which leads to power loss and
system instability. Therefore, the type-2 fuzzy control algorithm, which provides the fast tracking capability and prevention from
noise interference, is proposed to solve the issues of the P&O and INC methods and improve the conventional fuzzy control.
Thus, the proposed method applied in controller system can effectively enhance the PV power systems.

This work proposes a PV power system with the type-2 fuzzy control algorithm. While the PV power is supplied to the
system, the output of the maximum power point is achieved through the isolated high step-up DC-DC converter and the
MPPT controller. Additionally, the results are shown in a PC for the verification of proposed algorithm and system. Fig. 1 is the

demonstration module of BIPV house, which represents the practical application of this work. It is anticipated that this work

could be implemented in every family in the near future.
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