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Optimizing the electrical energy consumed based on the behavior
patterns of residents at the smart home using the data mining
algorithm using the intelligent grid and renewable energy sources
for the formation of an automatic intelligent residential building
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Abstract:

This study optimizes the consumption of electrical energy by monitoring the power
consumption caused by the activities of residents at different time intervals during
the day and night and stores their electricity consumption in a database to create
predicted models based on machine learning methods. Modeling the energy
consumption of smart buildings, and then by presenting an algorithm for machine
learning based on energy efficiency management system for automatic operation of
home appliances based on the previous behavior of residents, leads to the formation
of automatic smart building without resident intervention. Managing and monitoring
of energy supply and demand process and integration of home solar panels in the
building to supply part of the energy consumption was the main advantage of
implementing smart grid technology in the building under study. This study showed
that 9 kWh of electricity is generated daily from home solar panels. Finally, by
comparing each part of the building with a similar normal building in the presence
scenario where residents have the highest energy consumption, optimization results
were displayed. So that in the lighting system to 25%, the outlet system to 15%, and
the cooling and heating system about 40% of energy consumption was saved without
reducing the comfort level of residents.
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Grids-Renewable Energy Sources.
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Grid-Connected System: Main results

Simulation variant : behnam.moradi-master's thesis

Project : Optimization of electric energy consumption in smart home by designing a
solar power plant

Main system parameters
P Field Orientation

PV medules

PV Array

Inverter

User's neads

System tyoe

tilt

Model

Mb. of modules
Model

Unlimited load (grid)

Grid-Connected

* azimuth
YL200P-35b Prom
a0 Priom total

Sunny Boy 9000TLUS-12 - 208Y

o
300 Wp
9.00 KWp
.00 kW ac

Main simulation results
System Production

Produced Energy
Performance Ratic PR

17044 kWhiyear  Specific prod.
B2.28%

1894 KWhkWpiyear

=

Mosmadizsd produstions (e isisted KWEls Hominel posss 500 KWy

Pon fotmsstice Rstio

behnam. moradi-master's thesis

Balances and main results

GlobHor DiffHor T Amb Globinc GlobEft EArray E_Grid PR
kWhim* KWh/m? °C KWhim?® KWhim® kWh kWh
January 9.7 2580 405 161.6 158.0 1340 1316 0.805
February 1151 3130 741 1638 1600 1326 1302 0.884
March 1585 46.80 32 1927 188.0 1498 1469 0.847
April 189.1 57.10 1828 203.2 1976 1537 1507 0.824
May 2260 60.70 2438 2188 2123 1611 1578 0.801
June 2301 68.70 2034 2121 2055 1520 1487 0778
July 2301 67.60 n 2171 2106 1527 1404 0.765
August 2171 63.00 32E 2245 2182 1582 1551 0.767
September 1785 46.50 2662 208.6 2033 1508 1479 0.787
October 1424 36 60 2055 1613 1869 1436 1409 0.818
November 1036 2790 1168 1616 1579 1290 1267 08™
December 88.1 25080 | 573 146.3 143.0 1208 1185 0.900
Yaar 19783 566,00 1878 23017 2413 17385 17044 0.823
Legends: GlobHor Horizontal global iradiation GlobEff Effective Global, corr_for 1AM and shadings
DiffHor Horizontal diffuse iradiation EAmay Effective enefgy at the output of the amay
T Amb Ambient Temperature E_Gnd Energy injected into grid
Glablnc Global incident in coll. plane PR Performance Ratio
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