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Building energy optimization using gray wolf algorithm

and an artificial neural network
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Department of Computer Engineering, Shabestar Branch, Islamic Azad University,
Shabestar, Iran

Abstract

One of the biggest problems facing the human being is energy supply due to reduced resources and cost.
The largest share of energy consumption in the world has been allocated to the construction sector. The
main sources of energy supply are coal, natural gas and oil, all of which are non-renewable and will be
completed in the near future. Major energy consumers can be referred to household, industrial,
agricultural, general, commercial, and street lighting. Among the energy consumers, the share of
domestic and office sectors is higher than other consumers, and attention to reducing energy
consumption and energy losses in the construction sector is an unavoidable necessity. In this paper, a
new method of building energy management is proposed, which, with the help of internet networks of
objects, controls the energy consumption of buildings. An administrative building with six areas is
considered. The proposed method consists of two phases: the first phase, which is the prediction stage, is
performed using artificial neural network and six parameters: outside temperature of the building, set
point temperature, sun radiation, occupancy, previous temperature and the hour of the day are given as
inputs to the perceptron neural network and the output of this phase is inside temperature of building
and the energy consumption, which is given as input to the next phase. The second phase uses the gray
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wolf algorithm to determine the optimal temperature for each part of the building at any hour of the
day. The energy consumption and cost of the building are calculated using the software of MATLAB,
which results in a significant reduction in energy consumption and energy cost optimization in the office.
The proposed method shows a reduction in energy consumption of 22 Kw/h in the early morning hours.

Key words: Energy building, Energy cost, Internet of things, Gray wolf algorithm.
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First Phase: Forecasting Phase

1. Wo=1, bo=1, N=40
Load data from database
Select data for training
Normalize train data

2

3

4

5. Create neural network
6. Fori=1:N

7 If MSE < &

8 Break

9 forward propagation
10. Backward propagation
11. Compute new-MSE
12. if new-MSE < MSE

13. Output is predicted energy
consumption and indoor temperature
results and go to next phase

14. else Compute New Weights and Biases
go to step10

15. End for

SR > po o yand :(1- JSB)
(Figure-1): Predictive phase semi-code
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Second Phase: Optimization Phase

1. Initialize the gray wolf population X;
Initialize o,,A and C
Calculate the fitness of each search
Xo= the best search
Xp=the second best search
Xs= the third best search
While (It< Maxlt)
For each search
Update the position of the current search
End for
Update a, Aand C
Calculate the fitness of all search
Update Xo , X, X5
It=It+1
end While
. return Xq

WO N EWN

N
= o

[ el il sl o
ok wnN

o o, > 0 0 ydais 1(Y— JS)
(Figure-2): Predictive phase semi-code
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(Figure-6): Means square error in neural network
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