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clear;

clc;

close all;

%Generating random number between 0 to 1

a=0;

b=1;

r = a+ (b-a).*rand(100,1);

rand=r(1,1);

fidInFile = fopen(‘test2.idf','r"); %# Open input file for reading
fidOutFile = fopen(‘test3.idf','w');  %# Open output file for writing
nextLine = fgets(fidInFile); %# Get the first line of input
while nextLine >=0 %# Loop until getting -1 (end of file)

if (strfind(nextLine,'Material,")) ~= 0
fprintf(fidOutFile,'%s',nextLine);
nextLine = fgets(fidInFile); %# Get the first line of input
if strfind(nextLine,'Wall Insulation [40],") ~=0
fprintf(fidOutFile,'%s', nextLine); %f# Write the line to the output file

nextLine = fgets(fidInFile); %# Get the next line of input
fprintf(fidOutFile,'%s',nextLine); %f# Write the line to the output file
fgets(fidInFile); %# Get the next line of input

aaa =sprintf("  %f, !- Thickness {m}\r\n’, rand) ;
fprintf(fidOutFile,'%s' aaa); %# Write the line to the output file

nextLine = fgets(fidInFile); %# Get the next line of input
else
fprintf(fidOutFile,'%s', nextLine); %f# Write the line to the output file
nextLine = fgets(fidInFile); %# Get the next line of input
end
else
fprintf(fidOutFile,'%s',nextLine); %# Write the line to the output file
nextLine = fgets(fidinFile); %# Get the next line of input
end
end
fclose(fidInFile); % Close the input file

fclose(fidOutFile);
%delete sample.txt file(original text file)
delete(‘test2.idf");
%rename newsample.txt to sample.txt
file = dir(‘test3.idf");
[~, fext] = fileparts(file.name);
rename = strcat('test2',ext) ;
movefile(file.name, rename);
% Add Eplus path
system('C:\EnergyPlusV9-2-0\energyplus.exe -w IRN_Shiraz_Airport.Intl. AP.407540_ITMY .epw
Model.idf");
%copy and rename .eso file
copyfile eplusout.eso eplusout2.eso;
%change extension (eso to csv)
files=dir(‘eplusout2.es0");
for i=1:length(files)
filename=files(i).name;
[pathstr, name, ext] = fileparts(filename);
movefile(filename, fullfile(pathstr, [name ".csv'))
end
%rename eplusout2.csv to eplusout.csv
file = dir(‘eplusout2.csv');
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[~, f.ext] = fileparts(file.name);

rename = strcat(‘eplusout’,ext) ;

movefile(file.name, rename);

Dataset = datenum(xIsread(‘eplusout.csv'));%open file in matlab
selectedData=Dataset(:,(1:2));%select first 2 columns

%select rows with 155 and sum them
new=[J;

s = size(selectedData,1);
n=1;
for m=11:s

if selectedData(m,1)==155
new(n,:)=selectedData(m,:);
n=n+1,;

end

end
sum=sum(new(:,2));

clearvars -except rand sum; %clear workspace except rand and sum
clc; %clear Command Window

%Print the results in Command Window
fprintf('The value of Rand is: %f',rand);
fprintf(\n");
fprintf('The value of Sum is: %f',sum);
fprintf(\n");

%delete energyplus files
delete(‘eplusout.audit’);
delete(‘eplusout.bnd");
delete(‘eplusout.csv');
delete(‘eplusout.eio’);
delete(‘eplusout.end');
delete(‘eplusout.err');
delete(‘eplusout.eso’);
delete(‘eplusout.mdd’);
delete(‘eplusout.mtd’);
delete(‘eplusout.mtr’);
delete(‘eplusout.rdd’);
delete(‘eplusout.shd’);
delete(‘eplusout.sql’);
delete(‘eplustbl.htm’);
delete('sglite.err");
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Abstract

Improving thermal comfort in buildings is one of the important issues that is
emphasized in today's buildings. Given the growth in energy consumption, saving
resources in buildings is an indispensable necessity. Optimal use of free solar energy
on the one hand provides a favourable environment for the occupants of the building
and on the other hand reduces the building energy consumption in cold months of the
year. Since the overall trend of residential construction in Iran has led to the
development of apartment units, Applying climate solutions that can be used in such
buildings is an important need that is getting less attention these days. The use of semi-
open spaces such as balconies, terraces and porchs in apartment units is emphasized
by the National Building Regulations of Iran and is widely used in contemporary
buildings. When cleverly designed, these spaces can be converted to a sunspace to be
used as a passive system for the absorption and utilization of solar energy. The purpose
of this study is to use artificial intelligence and algorithmic optimization to find the
optimal dimensions, from and properties of semi-open spaces in warm and dry
climates in Iran, to transform them into a sunspace to be used in cold months of the
year. The research method in this study is simulation and logical reasoning. To reach
this goal, a residential space in Shiraz was simulated, and then the parameters of the
semi-open space (dimensions, indoor window area, semi-open space type, glass type
and ventilation) were investigated in order to convert it into a sunspace. Then the
optimal conditions of each of these parameters for the city of Shiraz were determined.
The results show that such an space can optimally reduce up to 54% of the building's
heating energy consumption and the best results came from terraces using double
glazing cover.

Keywords: Multi-objective Optimization, Sustainable Architecture, simulated annealing
algorithm, Energy Saving, sunspace, Semi-open Space
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