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Abstract

Nowadays, there is a massive amaoointlatacollected from smart meters and indoor
sensors. Therefore, it is of key importance to monitor and analyze those data towards
energy awareness. The main goal is to assess energy efficiency but still maintain
comfortable levels for the occupantss a resu] it is of fundamental importance to
exploit this volume of data to monitor and analyze energy consumption while
enhancing the endsers energy awareness. Energy awareness is the process that aims
to help users to adapt a more energy efficient behavitnpw compromising with

their thermal comfort. Therefore, many tools, systems and processedédeve
developedthat help the users to manage their energy consumption towards a more
efficient way. Buildings are the main source of energy consumption consuming the
33% of the total energy. Consequently, optimal energy management is of key

importance.

Home Energy Maagement systems (HEMS) and Building Energy Management
Systems (BEMS) consist of multiple factors, modules, parameters and applications.
Nonetheless, two are the fundamental HEMS and BEMS applications that exist in every
system: optimal energy consumptiomdacomfortable thermal levels. To achieve the
optimal energy consumptiont is important to simulate the enser'saggregate
electricityload. The simulation of thenergy consumption of all the devices' possible
operation modes is utilideas an inputd intelligent systems and algorithms. Therefore,

it is essentialo simulatehe energy resident's aggregate consumption.

No energy efficient actions are deployed if they cause thermal discomfort to the user.
No suggestednergy recommendations shouke dbnsidere@ffective ifthey result in
poor indoor environmental conditions. It should be mentioned that energy management

also means preservation of indoor comfortable conditions. Specifically, uncomfortable
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indoor conditions have a negative effectu s e r 0 psychology,hhealth and well

being.

Within this work, energy simulation and thermal comfort are deployed. Initially,
commonly used and wekinown regression algorithms are analyzed for energy

simulation. All algorithms are tested in the sam&dset for their efficiency and the

most accurate is selected. Therefore, the personalized user consumption is generated.

Subsequently, a new methodology is presented for thermal comfort estimation while

generating a customizeser thermal profile.

Key- words: EnergymanagementEnergy consumption simulatipthermal comfort,

personalized user profile.

Content: Python Notepadimages charts text, excel.
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Man clo Women clo
underwear singlets 0.06 underwear bra + panties 0.05
T-shirt 0.09 half slip 0.13
briefs 0.0 full slip 0.19
long. upper 0.35 long, upper 0.35
long, lower 0.35 long, lower  0.35
shirt light, short sleeve 0.14 blouse light 0.20
light, long sleeve 0.22 heavy 0.29
heavy, short sleeve 0.25 dress light 0.22
heavy, long sleeve 0.29 heavy 0.70
+5% for tie or turtle-neck)
vest: light 0.15 skirt light 0.10
heavy 0.29 heavy 0.22
trousers light 0.26 slacks light 0.26
heavy 0.32 heavy 0.44
pullover light 0.20 pullover light 0.17
heavy 0.37 heavy 0.37
jacket light 0.22 jacket light 0.17
heavy 0.49 heavy 0.37
socks ankle length 0.04 stockings anylength  0.01
knee length 0.10 panty-hose 0.01
footwear  sandals 0.02 footwear sandals 0.02
shoes 0.04 shoes 0.04
boots 0.08 boots 0.08

A9 o (278 a 3 UASBIRAE o sclothing insulation
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Tometabolicated “ } ey} s OUUs U fh Usd ec8UbOoaobggedyd
Ua () Yo I 43408 U s soylde b Yesgdtabolicrateo s U UG v UU) 90y ¢
Uy 00U0d) shU0qUUd G ASHRAEK s ARGEgagUd aesdd@Wa U {
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Activities W/m* met
Resting
Sleeping 40 0.7
Reclining 45 0.8
Seated, quiet 60 1.0
Standing, relaxed 70 1.2
Walking (on level surface)
3.2km/h (0.9 m/s) 115 2.0
4.3km/h(1.2m/s) 150 2.6
6.4 km/h (1.8 m/s) 220 38
Office activities
Reading, seated 55 1.0 |
Writing 60 1.0
Typing 65 1.1
Filing, seated 70 1.2
Filing, standing 80 1.4
Walking about 100 1.7
Lifting/packing 120 2.1
Driving/Flying
Car 60to 115 1.0to 2.0
Aircraft, routine 70 1.2
Aircraft, instrument landing 105 1.8
Aircraft, combat 140 24
Heavy vehicle 185 3.2
Miscellaneous occupational activities
Cooking 95to0 115 1.610 2.0
Housecleaning 115 to 200 20t034 |
Seated, heavy limb movement 130 2.2
Machine work
Sawing (table saw) 105 1.8
Light (electrical industry) 115 to 140 20t024
Heavy 235 4.0
Handling 50 kg bags 235 4.0
Pick and shovel work 235 to 280 40to4.8

Ao o h28 B a3 UASBIRAE o sntktabolic rate
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Generation(0)

Population_size(n):Zchromosomes == initialization

corresponds is scored m
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Elln _ Soiution f""e“'] Population_ ! RTE
: : 1 v ! subjected to!
corresponds is scored H
n'l chromosome,, ==+ Solution, == fitness, g Ve
Population I | i=1+1
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Generation(i)

Population_size(n)

For m times

Koo h32Paoh) didead

451 [ L ST T o

¢ oviliosoae sadid Udd aitddd Ushd ~j emégeesUUacd
Fgsedsd, Uds ovidgodiiddddhes OUUs e€sU utgUlseae ¢
8 ealU UsU Uys0GU0UyY Usd ~Ugle yelyoslydgs dUclhe g  }call
UsUgeUdiaddd Uas Use Bdy0diilnits g G VbdEeisdgi Us o5 U
ee3UUas 6adid Ugqd Upemaldfddbds U sasoe Usg
arvluseaas sadidd dU "3y Us 30 adidUag¢eg Ayd o
"1 hbadeU "8g dyesgelU 3 U asslslUawed cdsoli dlesyglicalb ae” |
metabolicrateo s U GgsedUsd UGvyUU); soaydwlaaoasBloyd U]
} Ua0dy shU0dUUOY UgUyd o0@BUa3B38893 Wd ho BDU ye
e 683 Ua UioecgalU 3U U caiwiddlue "dyaldy sefzblisdu dJdiBs o ®
"eg U UsUasi 804 Upstietbatiohtd) disslyys 8, cattidt d

8TUUY Ggsy UsU, oYdU oiybBdl) We f Bbigd Eaees UUs ¢
yoUded Ueg GgooeUsjyoseyseg 6y reclLelUUasd uUs
U Jadivey Bososaldeagd) ~ Uy YU UroBelaplWedsd 6 addd

[enl¢

™ N

¢

y 82
_w s oarveUUsoe @oUUysbe YzE eylr O5 Ug:
Yodjelie)ysosede Udd wdeUp ¥ | Gde

MSc by researc| h
Intelligent Computer Systems



IMMANEIIZTHMIO

Y ATTAIOY AKgtgd 0i aUdeU UaUUseosoalUgeysdc

Udidy UaUdge fhegdt) 6 calU wds Us (Wd d cd88 8 §4dUd 3

33.
Koo 38U s imétapolicrateiavytiosae 8adlid 6j) vyealt eUUs
452 B .t ST Tt g sy
¢ Ujecosoc gadlid yddg UHfodglovwbe es5Ud ~; vxU0U
Udeosegeodilldt 3 o6 dWaerise;lipbemde U. g6 Gi 3sac Uxs

“"8g 64 Us¥YeeszUUs PMK U U b doyys tsease gl ddiglislglli=s » 6y 3 6
U eeyesved Dal0dPe@dgdqUalU Uy maesUas ataydd

"addglehd Uaio @ thaapaigatesd) e UUaUaUUs U UgeUa
ey yvyea Uil U 80 UsUsel0Uxy s0Uci3 65 ~ Uy sesy
“"addglehd "3y Us 30 "UjsaloubYaUskarmaad &) ve

wf aUs as0hUlf4c. V¥hed 088 UUU "e6g g UybUasasgs
U 6jj3a UssUUs U fh Ucaciatigughoelg doc adp
Us U sdgedUfR ¢y o Udie du slklige o Uaichdlg clesegi Uao 6 ad:e
"oddgle @WUs G & &K® G FR4 U

y 83
w s oarveUUsoe @oUUysbe YzE eylr O5 Ug:

Yodjelie)ysosede Udd wdeUp ¥ | Gde

MSc by researc| h
Intelligent Computer Systems



IMMANEIIZTHMIO

.I 77 - e ~ o ~ rr o
&SP AITAIOY Agtd Gi aUdeU UzUUsesoaUgeysdc

ff/xEEPULLTIGH INITIRLIZATION EHH\\\
He=====s=s=sss=ssssss=ssss=Ssssss=ssss=Sesssssssss=ssssss=ss
population size = #choose population size

' chromosome_length= & # change only if the metabolic > 256
population =[] # list of chromosomes
chromosome =[] # list of binaries

procedure Init_chromosome
for j in chromosome_length:
CREATE random number [0,1]
chromosome[a] ADD number
return chromosome

start procedure
for i in population size:
chromosome= Init chromosome ()
CALCULATE decimal from binary{chromosome)
while decimal <40 or decimal > 200:
chromosome= Init chromosome ()
| CALCULATE decimal from binary(chromosome)

population ADD chromosome
return population
finish procedurs
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