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* ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning Engineers)
2 GA (Genetic Algorithm)
3 Multi Objective Optimization
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1 Building Energy Management

2 Passive

3 Active

4 HVAC (Heating, Ventilation, Air Conditioning)
> DHW (Domestic Hot Water)

® Metering & Sub Metering System

" Integrated Building Management System

8 10T (Internet of Things) Framework
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L Air Tightness
2 Infiltration/ Exfiltration
3 Air Lock
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L HVAC TSPR (Total System Performance Ratio)

2 COP (Coefficient of Performance)

% EER (Energy Efficiency Ratio)

4 IEER (Integrated Energy Efficiency Ratio)

% SEER (Seasonal Energy Efficiency Ratio)

® HSPF (Heating Seasonal Performance Factor)

"FLV (Full Load Value)

8 IPLV (Integrated Partial Load Value)

°® AFUE (Annual Fuel Utilization Efficiency)

0 MRE (Minimum Reporting Efficiency)

1 1SMRE (Integrated Seasonal Minimum Reporting Efficiency)
2 1SCOP (Integrated Seasonal Coefficient of Performance)
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Parameter Value

COP COP = AFUE
- 3.412 7 0.293
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T HVAC (Heating Ventilation and Air Conditioning)
2 DHW (Domestic Hot Water)

3 Off Grid

4 Heat Recovery

® Thermal Inertia
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1 TES (Thermal Energy Storage)
2 Ice Bank

3 Full Load

4 Partial Load

5 Free Cooling
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1 Heat Recovery

2 AHU (Air Handling Unit)

3 CFM (Cubic Foot per Minute)
4 Exhaust Air

® Fresh Air
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1 EF (Energy Factor)
2 EER (Energy Efficiency Ratio)
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1 Fresh Air Supply
2 Air Exhaust
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1 Change Over

2 Cooling Setback Point
3 Heating Setback Point
4 Self-Learning

5 Machine Learning
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* Ultrasonic Flow Meter

2 Primary-Secondary

3 VSD (Variable Speed Drive)
4 Control Valve

5 Two Port

® Three Port

7 Actuator

8 On-Off

° Modulating
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! Differential Pressure Sensor

2 Water Side

3 Over Flow

4 Short Circuit

S PICV (Pressure Independent Control Valve)
® Partial Flow

" Design Flow

8 Ball Valve

° Modulating Actuator

10 Ultrasonic Flow Meter

11 DDC (Digital Direct Controller)
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1 Normally Close

2 VAV (Variable Air Volume)

8 EC/DC (Electronically Commutation Direct Current)
4 BLDC (Brushless Direct Current)

> VAV Box

® Reheat Coil
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1 Room Controller
2 Water Side

8 Air Side

4 Open Space

5 Over Heat

& Over Cool

A



SR G99,

e o 51 S T S 0eST (60 liae b g 009 IS Jlsl g a5 olas 4 o3l (slgm 9,9

el Egion (5,1 ksl 5 )lge o o o]

Las ,o 0 b cdl p3¥ O )l adpe ale ol slsn ples ole)S g Lialo s slaaileles o
oS5 iR €585 Oy e SIL bS5 lere by LS 990 03l Sler sl sl
OS5 AemeST (69 jgunian 5 (S)9590 o0 A ome 9 (S Cadyb L se &) 5 Gloazm ;o ()

2gh 2l (b

Slop 2alS Djgo 0 B andl jLed pnss slajgain @ oo Wb ojb Sle @y sl JUS
Slalgs S @ Lad Gl Gliee JLosll g 00,5 1) 5188 GRalidl Gl daaze o 5l (255
il 2ol aingy ke &y e, U 5Ll s 5l sh5ee o Glie Ol e 5 jlulg 0 590

Aloluws la WL‘LSA uLo.._‘>L~u )‘ ‘5.@ Ca).?' 9 o)L 6‘9@ (?)34 9 u.uola ‘_gLQ olKiws GALM LSLQ)J).HS

bbbl llyi b Gy jop Sz po il fate 4z )LSe O g 5> slibl g el
bl e b ot g L lasl Lyl bl b el oo Slasls olad 5 425l Syl 31 ailoles

S 18 G slabl g el

gl Sl b asl " Jlusns puitae slo )5 J S 4 jeome Combioo plaitlo Jitas 25w 8
Al 1l a8 jokar | 0aliful pie 90 5 idu o] olss 5 ol Al 0,5

Colus b (G9an slaglotslo g quye jio Voo v Sl iy Sl b agee laglexslo o
4ol O,t.;?ﬂ,.meLo:;&Lw;;%ﬁ.\A&LaujlaaLé;wl‘d.,Ja‘\ o bgmm e b e 5l i

9 p...a...m.a u.....vl.t ‘QL" cwajo) oo ‘sjjo)l..\ﬂ GLDJW u..a.u 46;).9 UL».......»..JL' Lu 6LQQL<H_‘>L~.' o

! Thermo Deck

2 DDC (Digital Direct Controller)

8 BMS (Building Management System)
4 EMS (Energy Management System)
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1 Building Mnagement System (BMS)
2 Energy Flow Single Line Diagram
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! Daylight Harvesting

2 Motion Detection (Occupation Detection)

3 Lux Meter

4 Dimmable

5 DALI (Digital Addressable Lighting Interface)
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1 DDC (Digital Direct Controller)

2 PLC (Programmable Logic Controller)
3 Control Logic

4 BACnet Over IP

5 10T (Internet of Things)

Yo



Obeile a2 LS S e 5 6580 by ailels

ialo 5 iy slaailoles oolod SleMbl 4 lS sunlice ylSel a5 0l (gl wisf Wil Jlas
oo gleaibils (slas 5 Gy el T ppal Sl s S (ol ggalas it
Ales ol ax LSS g Tasly amio S (59, 2 |, Gleitle 4o 34290

s o S5,00 &gy 1) (I iuS Ol jgiws g ool ol jo g Jlu )| Gl auly sLosl e mo) aslels
b

g5 2 5l Sl Cuz oY sLad slml ln 5l 950 )18 05 sladgsle Wl az LS, alale
lopi s ol (JuS slapt )il 5 (b @l s oloj sl dloz 51T J S Blaie
Iy saems b alble jo cotan cuac aSh 5 Gros (50 (ile (5,500 Loai W Soly 045
AL s pletsle ;0 09250 (gl ilolus 5 gz T (S 00 g gy Dyga b g e g
5 el sladSisn cale; oS Wb eslinul 550 pleisle az LSy Cu e ailole 58 65
L kst asS,m 51 b asblls 1 (sl ledlbl Jobs slad conel alsS wiile i3 sl sl
205 6 5ol (5l alem

(sEstas piga jloolitwl b o Slas (siludings 5 (b e ~T=TF-11

L Ll ) egiae ee sl Jgile elsil 5l (Sl cobll b pleisle 4z LS, a8 ailebs
g 059 Llo |y baasloles jld, yioly HUley « 55,00 g yoiws jobods Bl colainl 590 Loian Los
slaalols g Olpgas (s, alis i Julow 5 Ml i Judow a1y Julss ploul LUl
sl s 1 ey Jsb yo gl o Slas (5loings (eize® 5 555l 005 B pas

GJLA:L.» Iy bdilolw o Sloe IS ‘oéui:d)g—‘éo.? ool Jd= b wilgiy Wb SEFan SogR
oled Jlojl lebs pal)y sl 5 ases |y (6551 Spae siloainte sl 0¥ Sbeladl g oS

 Access Control

2 Surveillance

3 Single Pane

4 Rules Engine

5 Self-Learning

6 Super positioning

7 Reactive Analysis
8 Proactive Analysis
° Predictive Analysis
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! Digital Twin

2 Digitalization

3 BIM (Building Information Modelling)
4 LOD (Level of Details)

® SVG (Scalable Vector Graphic)

83, 1,3 i 5 o 390 Camaligo 25 30
Fake Station SUID

Get RSAs

DB Attack

Read Data in Switch

DNS Attack

DDoS Attack

Brute Force Attack

Password Attacks

Source Attack

Architecture Attack

Network Attack: Abnormal Data
Network Attack: Open Abnormal Port
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