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SMALL SMART HOUSE
MISAK, S[tanislav]; PROKOP, L[ukas] & KACOR, P[etr]

Abstract: This paper presents the key results of creating an
energy concept for a family house island system, a so-called
Small Smart House built in the premises of the VŠB - Technical
University of Ostrava, in the Czech Republic. Basic conditions
of power concept and simplified block diagram were introduced
in this text too.
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1. INTRODUCTION
The paper [5] published at the previous DAAAM
conference presented the results of a newly built hybrid system
powering the public lighting in the area of VSB - Technical
University of Ostrava. By "hybrid" we understand the
cooperation of a wind and photovoltaic power plant forming a
source part of the system that jointly charges the accumulation
equipment from which public lighting lamps are powered.

Fig.1. Photograph of a built hybrid system
The wind power plant is equipped with a synchronous
generator with permanent magnets and the installed capacity of
300 Wp and nominal voltage of 12 V working through an
AC/DC converter to the 12 V bus bar. Also the photovoltaic
power plant works within this DC voltage system equipped
with monocrystalline cells with a total output of 200 Wp and
17 V voltage. Subsequently an accumulation device with NiCd
cells and total capacity of 340 A·h were designed according to
[1,2,3,7] and 12 V voltage is powered from the 12 V DC bus
bar, which is rated for consumption powering with approx.
2x3.3 A take-off for a time interval of 52 h. The 52 hour
interval counts the take-off of approx. 6 days with total take-off
of 8 hours (from 10 p.m. to 6 a.m.) for two public lighting
lamps without charging input from both power plants.
At the moment, the said hybrid system has been in
operation for more than half a year and the research
implementation team that built the hybrid system has the
unique results from testing the system power balance, electric
power quality analysis and the analysis of the transient
processes related to switching operations of individual power
units.
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Fig.2. Battery Bank Capacity
Fig. 2 shows an example of the aforesaid analyses, namely
an analysis of the accumulation system power balance. Red
signifies the accumulation equipment condition in the morning,
i.e. after completing a discharging cycle when powering public
lighting lamps, green is the accumulation equipment condition
after completing a charging cycle throughout a day. The figure
shows the apparent self-sufficiency of the system for the entire
monitoring system whereas the evaluation includes two yearly
seasons with different weather conditions and thus the
advantage of a hybrid source was fully applied here. It means
that in summer months the accumulation equipment energy was
subsidized largely from the photovoltaic power plant, while in
autumn months the energy was subsidized from the wind power
plant.
Then the results from hybrid source operation were used as
a basis for the design and subsequent execution of the energy
concept for a power self-sufficient house, a so-called Small
Smart House, and thus the use of the hybrid system was moved
from the output level of hundreds of Watts to the output level of
units of kW.

2. ELECTRICAL POWER CONCEPT OF THE
SMALL SMART SYSTEM
As was mentioned in the last chapter, the concept of a small
hybrid system was used as a basis for designing a new power
concept of powering electric power consumption considering
household consumption of a family house in an island system,
i.e. a system that is power independent of an external energy
system. The following basic conditions have been considered in
developing the power concept:
the system will work in a so-called island system i.e.
without having to connect it to any external energy
system,
only renewable ecological electric power sources will
form a source part of the power concept system,
the power obtained from renewable electric power
sources is used for direct consumption powering and
the energy surplus is accumulated in accumulation
equipment,
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the system is operated as balanced electric power
whereas controlling energy flows between individual
components of the power concept will be executed
using the SMART control system. Using the SMART
system, the connection of individual family house
consumption will be optimized based on the
information on the predicted power value from the
photovoltaic and wind power plants [4, 6], then also
based on the defined connection priorities of
individual loads, and based on a current value of
accumulation equipment capacity.

Considering the above conditions the design of the power
concept has been developed and a block diagram illustrating it
is shown in Fig. 3.

analyze in detail the efficiency of individual system
components of the system as a whole, then to analyze the
quality of electric power and analyze transient processes related
to switch operations of individual system components.

3. CONCLUSION
The idea of the power concept created for the needs of
powering a family house, a so-called Small Smart House, was
implemented in the premises of the VŠB - Technical University
of Ostrava in the Czech Republic. In this way, a unique and rare
platform was created that can be used for Smart technology
research with the possibility of a comprehensive analysis from
the research of electric power prediction systems, through the
analysis of electric power hybrid systems, to the analysis of
electric power quality and the optimization of connecting
individual appliances of a specified family-house household.
This power concept was designed largely for powering the
consumption of an ordinary household, however it can also be
used for higher output levels and thus the implementation itself
represents a physical model. Due to limited space the paper
presents only the basic data.
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