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2TOXOI & AEITOUPYIKEC ATTAITNOEIC
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[MapakoAouBnon evepyEIOKAS KATavAAWONG KTIpiou

Avixveuon eTavaAauBavouevwy HOTIBwY KaTtavaAwong
EVEPYEIQG

[MpOBAewn evepyEIOKNG KATAVAAWONG YA
TTpokaBoplouEva TTapdbupa Xpovou (wpa, HEPA, HAVAG)

2UOTAOEIC BEATIOTOTTOINONG KATAVAAWONG
TTPOCAPUOCUEVEC OTIC ATTAITIOEIC TOU XPNOTN
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[TpOKANCEIC

~ H evowpatwon atmodoTiKwy pnxaviouwy Texvntng
Nonuoouvn¢/Mnxavikne Mabnong atraitei tnv
XpNon MEYAAOU OYKO OEDOHEVWV

-~ H d1aBeoiydTnTa TWV ATTAITOUMEVWV/KATAAANAWYV
OEOOMEVWYV OEV €ival TTAVTA OEQOUEVN

~ EvowpaTtwon kai 01a0eon unxavioywyv Al yeoa atro
web gpyaAcia
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APXITEKTOVIKN 2UCTNMOATOG
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Kupia 2uoTaTIKA

Data Generator

~ Data Generators(poisson, normal, etc.)
-~ Load from CSV (external datasets)
~ Generate from external simulator (EnergyPlus)
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Kupia 2uoTtartika > Data Generator

EnergyPlus

EnergyPlus Simulation Manager

Sllt/}ll |\(;|0|de| Air Loop Module
odule Integrated Solution Manager
Shading Building Zone Equip
Module Su;f:lc; ?]CH:at Air Heat Balance Systems Module
Manager Manager Simulation
Daylighting 9 Manager Plant Loop
Module Module
Window Glass CTF, AirFlow Network Condenser Loop
Module C:JICud|a:I0n Module PV Module Module
oaule
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EnergyPlus

Class List

0001] Yersion
0001] SimulationCantrol
0001] Building

0001] ShadowCaleulation

0001] SurfaceConvectionalgarithm:Inside

0001] SurfaceConvectiondlgorithm: Dutside

0001] HeatB alancedlgarithrn

0001] ZonediHeatB alancedlgonithm

0001] ZonediiontaminantB alance

0001] ZoneCapacitanceMultiplierResearchSpecial
0001] Timestep

0001] Convergencelimits

0001] Site:Location

0007] SizingPeriod:DesignDay

0001] RunPeriod

0021] ScheduleT ppeLimits

0177] Schedule:Day:Interval

0037] Scheduleeek:Daiy

0037] Schedule:ear

0007] Schedule:Compact

0002] Schedule:Constant

0025] Material

0001] Material Mot ass

0002] MateriakAilGap

0007] *Windowhd atenal Glazing

0001] “wfindovid sterial Blind

0026] Construction

0001 GIDbaIGeometriHules

0005] ZoneList

0036] BuildingS uface:Detailed

0105] FenestationSurface: Detailed
0001] WindawProperty: FramesndDivider
0004] Shading:Building D etailed

0004] People

0005] Lights

ElectricE quipment
Zorel filtration: DesignFlowR ate:
ZoneVentilation DesignFlowRate
Designs pecification utdaordic
DesignSpecilication ZanediDistribution
Sizing Parameters
Sizing.Zone
ZoneCantrol Themostat
ThemostatSetpaint DualSetpoint

IL oadsAiGystem

ZoneHVAL EquipmentConnections
LifeCyeleCast Parameters
LifeCyeleCast MorrecurrinaCost
LifeCyeleCost UsePriceE scalation
Dutput ¥ ariableDictionary
Dutput T able: SummanFeports
Dutput T able:Monthly
DutputControl Table:Style
DutputContiol ReporingT olerances
i

Zone(s)
North Axis

BUILDING
NORTH

Field Units Objt

Direction of Relative Morth deg 1]
# Origin 212
' Origin m 82
Z Qrigin m 1]
Type

Multiplier 1
Ceiling Height m

“olume m3

Floor Area m2

Zone Inside Convection Algorithm

Zone Dutside Convection Algorithm

Part of Total Floor Area No

2

Obij2
Marne: Elevatars Zone L1 Zone L1 Zone

0
425
0

1

bj3

et

10
0

1

Obj4
L2 Zone

m o

Obis
L3 Zone

0
0
0
10

1

Db | Obj7

L4 Zone LEZone

b

LEZone LCZone

0
0
0
22

1

b3

0
10.75
0
0

1

Ob10
PL1 Zone
0

0

0

55

Okj1
PL2 Zone
0

0

0

92

[

Okj12
PL3 Zone
0

0

0

132

Obi13
PL4Z0one

Obj14
FLE Zone

Obi18
RC Zone
0

226

0

0

Ob16
Stairs Zone
0

2.2

18.2

0

1
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EnergyPlus

Field

MNarne

Zone or Zonelist Name 189.1-2009 - Office
Murnber of Peaple Schedule Narme Office Work Oce
Murnber of People Calculation Methad Peopledirea

Murnber of People

Peaple per Zane Floar Area person/mz2
Zone Floor Area per Person me/person
Fraction R adiant 0.3
Sensible Heat Fraction

Activity Level Schedule Mame

Carbon Dioxide Generation R ate

Enable ASHRAE 55 Comfort 'Warnings

Mean Radiant Temperature Calculation Type

Surface Mame/éngle Factor List Mame

“work Efficiency Schedule Mame

Clothing Insulation Calculation Method

Clothing |nzulation Calculation Method Schedule Mame

5.11285745E-02

Office Activity
m3dsin

Obij2

189.1-2003 - Office
189.1-2009 - Office
(Office Misz Oce
Peopletrea

5.38195521E-02
03

Office Activiy

Obj3

189.1-2009 - Office
189.1-2009 - Office
Office Misc Do
Peaple/Area

1.07639104E-M
03

Office Activity

Obi4

189.1-2009 - Office
189.1-2009 - Office
Office Woaork Oce
Peaplefrea

5.65105297E-02
03

Office Activity

Field

M armne

Zone or Zonelist Mame
Schedule Name

Design Level Calculation Method
Lighting Lewvel

‘watte per Zone Floor Area
‘Watts per Person

Return Air Fraction
Fraction Fadiant

Fraction Yisible

Fraction Replaceable
End-Uze Subcategory

Return Air Fraction Calculated from Plenurn T ermperatun
Fietun Air Fraction Function of Plenum T emperature Ca

Units

W
Wwiim2
Wiperzon

Fietum Air Fraction Function of Plenum Temperature Co| 1K

Return Air Heat Gain Node MName

Okj2 Okj3 Obj# 0kis
N 183.1-2003 - Office 183.1-2003 - Office  1839.1-2003 - Office 183.1-2

183.1-2009 189.1-2009 - Office 189.1-2003 - Office  183.1-2003 - Office 183.1-2

Office Bldg Light Office Bldg Light Office Bldg Light Office Bldg Light Office B
W e W ey W e W e Watts."’-{
1.0BBE2713E+01  1.0BBEZ713E+01  1.28937752E+01  1.0B562713E+01 581251
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Al Component

~ Tensorflow: Kupiapyxn BIBAI0BrKN avoixTou KwoiKa yia
deep learning

-~ Keras: Python dietragpn avoixtou KwoIika yia TO
Tensorflow

-~ [ep1o0dikn ektTaideuon & evnuépwon Twv Al yovTEAwV

-~ Alaouvdeon PYE TO CUCTNUA UTTNPECIWY BEATIOTOTTOINON
uéow Tou Tensorflow RESTfuI AE’I °



o —
I A“m Research & Innovation
I Information Technologies

Kupia 2uoTtartika > Al Component

LSTM - RNN

-~ YTTOOTNPICN XPOVOOEIPWYV ] o] %
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LSTM — RNN Data Preprocessing

~ 2UNTTANpwON TIHWYV TTou AgitTTouv atro 10 Dataset
-~ YT1rodelyuaroAnyia OedOUEVWY ATTO AETTTA 0€ wpa/nNuéEpa/unva
~ OpaAotroinon Tipwv (-1,1)

~ MeTaTpoTrr) TNG XPOVOOEIPAC O€ OEiyuATA KUAIOUEVOU
TTapabupou

~ Anuioupyia ouvoAwyv dedopévwy ekTTaideuonc/eTTaAnBeuong
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LSTM — RNN Model Architecture

~ 2 OIQNOPPWOEIC HOVTEAWV

m Sequence to Sequence Model with one encode and one
decode layer

m Sequence to Sequence Model with two encode and two
decode layer

m Adam Optimizer (3,=0.9,,=0.98 & e =1079)
m Huber Loss function
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LSTM — RNN Model Architecture

I3T - Industrial Building Energy Consumption Services

Analytics

Prediction Models
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LSTM — RNN Dataset*

Dataset Characteristics
Attribute Characteristics
Associated Tasks
Number of Instances
Number of Attributes

Missing Values

*https://archive.ics.uci.edu/ml/datasets.php

Multivariate, Time series
Real

Regression, Clustering
2075259

Number of Attributes

Yes

Attributes

1. date: Date in format dd/mm/yyyy

2. time: time in format hh:mm:ss

3. global_active_power: household global
minute-averaged active power (in kilowatt)

4. global_reactive_power: household global
minute-averaged reactive power (in kilowatt)

5. voltage: minute-averaged voltage (in volt)

6. global_intensity: household global minute-
averaged current intensity (in ampere)

7. sub_metering_1: energy sub-metering No. 1

8. sub_metering_2: energy sub-metering No. 2

9. sub_metering_3: energy sub-metering No. 3
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Kupla 2uoTtaTtika > Al Component







Kupia 2uoTaTIKA

2UOTAOEIC BEATIOTOTTOINONG KATAVAAWONG

~ YTTOoUOTNUO KAVOVWYV TTPOCAPUOCHUEVWY OTIG AVAYKEG
TOU XPNOTN

-~ Opl1o6£éTnon kKartavaAwong
m Avd {wvn KTIpiou
m Avd Xpoviko TTapaBupo (wpa, hEpa...)

-~ YAotroinon o€ Java/Spring pe xprion BiBAIoBrkng
RuleBook
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2UOTAOEIG BEATIOTOTTOINONG KATAVAAWONG
J @ oriousoons - P

€ C O @ lcahost - A

13T - Industrial Building Energy Consumption Services

Dashboard
a
0 10 19 9
Activity Monitoring Recommendations
2021-06-18

09:30:30
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ECopoiwaon Asitoupyiag eykaraotaong Test your prediction model
- Oplcpég 6860“évwv Prediction Model 1
EIO-O’60U Time window (h)

-~ Oplouocg BApaATog
£COMOIWONC Kal OIAPKEIOC

-~ A&lg)\éyr]on LOVTEAOU
TTPOBAEWNG 3

Time step (h)
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E¢opoiwaon Asitoupyiac eykatadoTaong

I3T - Industrial Building Energy Consumption Services

Simulations

Test your prediction model

18.0C 55% 74 123.7MJ

Belotve Hurmdity ccupancy el Fower Consurmpii
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Overview Connections Channels Exchanges
WO rke r Queues
All queues (5)

Pagination

~ XPOVOTTPOYPAUUATIONOG KAl EKTEAEDN TWV =™

XPOVOPBOPWY Kal ATTaITNTIKWY £pyWV TOU = .
OUOTAMATOG e
~ Aouyyxpovn €CUTTNPETNON TWV AITNOEWV m———

-~ BeAtiwon Twv duvaTtotATWwy KAIHAKWONG
KAl ATTOKPIONG TOU OUCTAMATOC

ssssssss
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ETrekTa0EIC

-~ [NpooBnkn/Ytrootnpign TrepioooTEpwy epyaieiwv AIML
m Alaouvdeon ue cloud uttnpeoiec (AWS Sagemaker)

-~ YTTOOTAPICN TTIO OUVOETWY KAVOVWY PJECO ATTO TTIO
duvatd Rule Engine libraries (e.g. Drools)

-~ Open Source
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