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! Performance Based Evaluation



WLC) ‘) (5.09..479).4& (5)10).30).@& Jl_‘> )\b LSLQU[MLAAJ C)La‘ 9 L.S))"‘ dj..a.a w).u.\.a U.HM
6LQOL<H_'>L~J )l ] u*‘"‘)"ﬁ LJ?M Lol S\CAM‘ o.)3.o.$ UL"‘ ‘1,.00)9.' u.?L..a o C).A.».A uLo‘)J‘
u...o.m L 9 c\..ﬁl.u 4.:....45) 6)‘9)-.‘%-&% JL’> )9 9 9990 LSLQULQ.ADLM: 4...15 L kf.JsJ).hc U‘J?YL.\JJ?
Slopoye J o sleplaizle )5 (6551 Bras (iludig 4 waz Galng pie Jad (Lo

Cawloalds ool uoLa.o\

ez GRlns ECnZ, s ECH ECH EBC a5 )z (sues) 3Lkl o 59250 Sllipl @3 jshaien
03, dalezsle (65,50 conz o 900 4 bgye VEVOF g VEYOY Lo sl o luslinl b
03, sl & C 5, (233l BC 03 gl 4 D (55,1 (233l 5 i poiil wo Gl 5o 55
Cowloads 153> ECnZ ooy sl> a0 A (6551 (255L g ECH 00, sl> 40 B (55, o205k ECH

wLw‘ » 9 IR W) u.u.t.: D d)f‘ 03, JB‘J} LY LDQLA..?LU) @L»_».wé “5»5”5 k)“‘")"s )L,..su
A 3B € g5, sloos, cdly o lp blazlo sl )l plll clog jg00 4 g Dow le slasli
ol D (g5, 003l 00, 4y oliws 35 patie e 50 oud &) gl lre ol 48,5 13 lasa
55 el T3l (ol (s3luand 5 Tshem by, 90 Jeld ey (talng o (b slags,
295 alize lapall )0 (G9Sun pd 5 (FoSame lapleisl gl (asuin Sl Shea )
g 0ol Joli |y Gleasle Jled e o Jled slo oo 4 bgs e slizl colad (plS] ol g ool 905

ool o 48,5 L5 55 (slo 90 (gl gus il (b L] sl (e 5 23 b,
Mo lyls ol ol 3,90 9 0dd Zriwions slacl (65, 203k ilwand hg, o
(oleaizle 65,50 (gilwand il Juad 10 09 arlez (653l 003l 00, st Hlre (g jluad
ot ylo Lo 58 as g ojlwad Slall g onds 3yme 9l 090 (couddl DDl 5 3800 3

35 WWABNTYNYE Coan ol pl (codll (5,900 (2,8 5 sloiz! (solaidl iangs pind Allugy asliy silB YA oole g5g0 (slaolKiws als!
YY oole 2! aaliopn] Ego50 (leilu J& Oy yae @o03595 Coee Hlai 0550 0 luiliu] mhaw 4 o, B atins S ol 5o e sl
s 2alSYAL Blas eVl 1) 055 (SO iSUl (6550 059 Bpan (Jlo Jloz (b AYYENTIVY Goas ploasle S 5 owiige pllas o558

2 Prescriptive Method
3 Energy Performance Simulation Method
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Variable Speed Drive (VSD)
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Building Management System (BMS)
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Phase Changing Material (PCM)
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2 COP (Coefficient of Performance)

3 EER (Energy Efficiency Ratio)

4 EEI (Energy Efficiency Index)

S IEER (Integrated Energy Efficiency Ratio)

6 SEER (Seasonal Energy Efficiency Ratio)

" HSPF (Heating Seasonal Performance Factor)

8 FLV (Full Load Value)
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LIPLV (Integrated Partial Load Value)

2 AFUE (Annual Fuel Utilization Efficiency)

3 MRE (Minimum Reporting Efficiency)

4ISMRE (Integrated Seasonal Minimum Reporting Efficiency)
5 ISCOP (Integrated Seasonal Coefficient of Performance)

S HVAC (Heating, Ventilation and Air Conditioning)

" DHW (Domestic Hot Water)
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! Heat Recovery

2 Thermal Inertia

3 TES (Thermal Energy Storage)
4 Ice Bank

5 Full Load

6 Partial Load

" Free Cooling
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! Heat Recovery

2 AHU (Air Handling Unit)

3 CFM (Cubic Foot per Minute)
4 Exhaust Air

5 Fresh Air
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! Cooling Setback Point
2 Heating Setback Point
3 Self-Learning

4 Machine Learning

5 Primary-Secondary
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L VFD (Variable Frequency Drive)
2 Soft Starter

3 Control Valve

4 Two Port

® Three Port

5 Actuator

7 On-Off

8 Modulating

9 Differential Pressure Sensor

10 Water Side

1 Over Flow

12 Short Circuit

B PICV (Pressure Independent Control Valve)
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! Partial Flow

2 Design Flow

3 Ball Valve

4 Modulating Actuator

5 Ultrasonic Flow Meter

5DDC (Digital Direct Controller)
" Normally Close

8 VAV (Variable Air Volume)
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LEC/DC (Electronically Commutation Direct Current)
2BLDC (Brushless Direct Current)

3 VAV Box

4 Reheat Coil

5 Room Controller

6 Water Side

7 Air Side

8 Open Space

9 Over Heat

2 Over Cool
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1 DDC (Digital Direct Controller)
2 Ultrasonic Flow Meter
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1 BMS (Building Management System)
2 EMS (Energy Management System)
3 Building Management System (BMS)
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L VVD (Variable Voltage Drive)

2 Peak Shaving

3 VFD (Variable Frequency Drive)
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! Multi-objective Optimization

2 Genetic Algorithm

3 Lighting Management System (LMS)

4 Daylight Harvesting

® Motion Detection (Occupation Detection)

5 Lux Meter

" Dimmable

8 DALI (Digital Addressable Lighting Interface)
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! Digital Twin

2 Digitalization

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

5SVG (Scalable Vector Graphic)

Fake Station SUID
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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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! Firewall

2 Encryption
3 Authentication
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Domestic Hot Water (DHW)
Weather

Physical Contact

Life Cycle Assessment (LCA)
Energy Retrofit

Climate

Economizer

Genetic Algorithm

Data Transition

Heat Transmittance

Primary Energy (Source Energy)
Energy Meter

Final Energy (Site Energy)
Embodied Energy

Renewable Energies

Cyber Security

Internet of Things (IoT)
Thermal Inertia

Thermal Comfort

Total System Performance Ratio
(TSPR)

Integrated Seasonal Coefficient of
Performance (ISCOP)

Inspection

Opening
Energy Recovery

Digital Addressable Lighting
Interface (DALTI)
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Flat Roof

Pitched Roof
Capacitor Bank
Ice Bank

Energy Label
Online

Real Time
Energy Efficiency

Annual Fuel Utilization Efficiency
(AFUE)
Rehabilitation (Renovation)

Optimization

Multi Objective Optimization
Deep Metering

Thermal Bridge

Building Envelope

Opaque Building Envelope

Transparent Building Envelope /
Fenestration
FElectrical Installations / Utilities

Mechanical Installations / Utilities
Timer Light Switch

Data Analysis

Predictive Analysis

Reactive Analysis

Data Analysis

Air Change per Hour (ACH)
Season Change Over

Change of Occupancy

Active Power
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Reactive Power

Apparent Power
Cooling/Heating Distribution
Sustainable Development
HVAC (Heating Ventilation and
Air-Conditioning

Ventilation

ASHRAE (American Society of
Heating, Refrigerating and Air-
Conditioning Engineering)
Ultrasonic Flow Meter

Plan-Do-Check-Act Cycle (PDCA)
As Built

Energy Carrier

Minimum Reporting Efficiency
(MRE)

Integrated Seasonal Minimum
Reporting Efficiency (ISMRE)
Motion Detector

Change of Value (COV)

Glare

Encrypted Data

Big Data

Variable Speed Drive (VSD)
Variable Frequency Drive (VFD)
Variable Voltage Drive (VVD)
Blower Door

Data Perception

Uninterruptible Power Supply (UPS)
Cooling Set Point

55T Olgs

2l oy

ol ST Aale o 22595

Sl axwgs

o 5 oiboyw (ale)S) Eockae 4150
(I3

lgo 41905

Oleye 5 hale)S (gwidipe and
odse YL

Oy 398l g ((29) b~

i il el Sal) a2 >
e Y

&5 Jel>

oals ()i ol JSlos

ar)Se ead 515 el Bl
hab

Oga>) &5 > S

oaly o gl 4 yuile>

odls (5, K5, 00lo

N sl ools

e Sy il

e udl5 B gl

e 5Ly sl

630 0

oals céb o

(olsige) addy Heos 5y ollwd
Do le s ailols pulas sleo



Cooling Set Back Point

Heating Set Point
Heating Set Back Point

Digital Twin

Wall

Curtain Wall
External Wall
Energy Rating
Digitalization
Cooling Degree Day
Heating Degree Day
Prescriptive Method

Energy Performance Simulation
Method
Building Usable Area

Sub-metering

Near Zero Energy Building
Very Low Energy Building
Low Energy Building

Building in accordance with the
regulations
Existing Building

New Building

Metering and Sub-metering System

Combined Cooling, Heat and Power
(CCHP)

Combined Heat and Power (CHP)
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Variable Air Volume (VAV)
Thermal Energy Storage (TES)
Dimmer

Energy Management System (EMS)

Lighting Management System
(LMS)

Building Management System
(BMS)

Energy Management System (EMS)

Cooling/ Air-Conditioning (AC)

Heating Seasonal Performance
Factor (HSPF)
Energy Usage Intensity (EUI)

[lluminance

Low-E (Emissivity) Glass
Control Valve

2-Port Valve

3-Port Valve

Pressure Independent Control Valve
(PICV)
Heat Transmittance (U-Value)

Solar Heat Gain Coefficient (SHGC)
Coefficient of Performance (COP)

Thermal Resistance (R-Value)

Thermal Conductivity (A -Lambda
Value)
Building Floor

Insulation

Thermal Insulation

Valve Actuator

On-Off Valve Actuator
Modulating Valve Actuator
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Building Elements

Diagnosis

Conditioned Space

Unconditioned Space

Active/ Passive

Air Lock

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

Peak Shaving

Full Load Value (FLV)

Integrated Partial Load Value (IPLV)
Embodied Carbon

Daylight Autonomy (DLA)

Spatial Daylight Autonomy (sDA)
Switch

Controller

Room Controller

Digital Direct Controller (DDC)

Programmable Logic Controller
(PLC)
Scalable Vector Graphic (SVG)

Heating

Light Emitting Diode (LED) Lamp
Phase Changing Material (PCM)
On-Grid/ Off-Grid

Comfort Zone

Building Information Modelling
(BIM)
Significant Energy User
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Heat Resistance

Dimmable Lights

Control Logic
Wall Post
Energy Efficiency Ratio (EER)

Seasonal Energy Efficiency Ratio
(SEER)

Integrated Energy Efficiency Ratio
(IEER)

Projection Factor (PF)

Air Leakage
Exfiltration
Infiltration

Building Energy Simulation
Software
Air Tightening

Air Handling Unit (AHU)
Fresh Air

Free Cooling

Exhaust Air
Self-Learning

Deep Learning

Machine Learning
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2- WCED (UN-sponsored World Commission on Environment and Development)
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1- LCA (Life Cycle Assessment)

- Life-Cycle Accounting

- Life-Cycle Costing

- Boustead and Hancock

- Society of Environmental Toxicology and Chemistry
6- Code of Practice
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ASHRAE (American Society of Heating, Refrigrating and Air
Conditioning Engineers, Inc.)

ANSI/ASHRAE 169/2022:

ANSI/ASHRAE 90.1: Energy Standard for Buildings Except Low-Rise
Residential Buildings

ANSI/ASHRAE 90.2: Energy-Efficient Design of Low-Rise Residential
Buildings

ANSI/ASHRAE 100: Energy Efficiency in Existing Buildings
ANSI/ASHRAE 111: Measurement, Testing, Adjusting, and Balancing of
Building HVAC Systems

ANSI/ASHRAE 129: Measuring Air-Change Effectiveness
ANSI/ASHRAE 135: BACnet—A Data Communication Protocol for
Building Automation and Control Networks

ANSI/ASHRAE 140: Standard Method of Test for the Evaluation of
Building Energy Analysis Computer Programs

ANSI/ASHRAE 169: Climatic Data for Building Design Standards
ANSI/ASHRAE 180: Standard Practice for Inspection and Maintenance of
Commercial Building HVAC Systems

ANSI/ASHRAE 189.1: Standard for the Design of High-Performance Green
Buildings Except Low-Rise Residential

ANSI/ASHRAE 209: Energy Simulation Aided Design for Buildings Except
Low-Rise Residential Buildings

ANSI/ASHRAE 215: Method of Test to Determine Leakage of Operating
HVAC Air-Distribution Systems

ANSI/ASHRAE 216: Air-Tightness of Building Enclosures
ANSI/ASHRAE 221: Test Method to Field-Measure and Score the Cooling
and Heating Performance of an Installed Unitary HVAC System

A



ANSI/ASHRAE 223: Designation and Classification of Semantic Tags for
Building Data

ANSI/ASHRAE 224: Facilitating the Use of Building Information Modeling
for the Building Lifecycle

ASTM International

ASTM E2797: Standard Practice for Building Energy Performance
Assessment for a Building Involved in a Real Estate Transaction.

ASTM E3224: Standard Guide for Building Energy Performance and
Improvement Evaluation (BEPIE).

ASTM E2921: Standard Practice for Minimum Criteria for Comparing
Whole Building Life Cycle Assessments for Use with Building Codes and
Rating Systems.

ASTM E3179: Standard Guide for Conducting a Building Energy Audit.
ASTM E3223: Standard Guide for Evaluating the Performance of Energy
Storage Systems in Buildings.

EN (European Standards)

EN 13162: Thermal insulation products for buildings — Factory made
mineral wool (MW) products — Specification.

EN 13163: Thermal insulation products for buildings — Factory made
expanded polystyrene (EPS) products — Specification.

EN 13164: Thermal insulation products for buildings — Factory made
extruded polystyrene foam (XPS) products — Specification.

EN 13165: Thermal insulation products for buildings — Factory made rigid
polyurethane foam (PU) products — Specification.

EN 13166: Thermal insulation products for buildings — Factory made
phenolic foam (PF) products — Specification.

EN 13167: Thermal insulation products for buildings — Factory made
products of cellular glass (CG) — Specification.

EN 13168: Thermal insulation products for buildings — Factory made wood
wool (WW) products — Specification.

EN 13169: Thermal insulation products for buildings — Factory made
products of expanded perlite board (EPB) — Specification.

EN 13170: Thermal insulation products for buildings — Factory made
products of expanded cork (ICB) — Specification.

EN 13171: Thermal insulation products for buildings — Factory made wood
fibre (WF) products — Specification.

EN 14063-1: Thermal insulation products for buildings — In-situ formed
expanded clay lightweight aggregate products (LWA) — Part 1: Specification
for the products before installation.

EN 14308: Thermal insulation products for building equipment and
industrial installations — Factory made rigid polyurethane foam (PUR and
PIR) products — Specification.



EN 14309: Thermal insulation products for building equipment and
industrial installations — Factory made polyethylene foam (PEF) products —
Specification.

EN 14313: Thermal insulation products for building equipment and
industrial installations — Factory made phenolic foam (PF) products —
Specification.

EN 14314: Thermal insulation products for building equipment and
industrial installations — Factory made polyethylene foam (PEF) products —
Specification.

EN 14315-1: Thermal insulation products for buildings — In-situ formed
sprayed rigid polyurethane (PUR) and polyisocyanurate (PIR) foam products
— Part 1: Specification for the rigid foam spray system before installation.
EN 14316-1: Thermal insulation products for buildings — In-situ formed
loose-fill expanded clay lightweight aggregate (LWA) and expanded shale
(ES) products — Part 1: Specification for the products before installation.
EN 14317-1: Thermal insulation products for buildings — In-situ formed
injected rigid polyurethane (PUR) and polyisocyanurate (PIR) foam products
— Part 1: Specification for the rigid foam system before installation.

EN 14318-1: Thermal insulation products for buildings — In-situ formed
injected phenolic foam (PF) products — Part 1: Specification for the injected
foam system before installation.

EN 14319-1: Thermal insulation products for buildings — In-situ formed
sprayed flexible polyurethane (PUR) and polyisocyanurate (PIR) foam
products — Part 1: Specification for the flexible foam spray system before
installation.

EN 14320-1: Thermal insulation products for buildings — In-situ formed
sprayed rigid polyurethane (PUR) and polyisocyanurate (PIR) foam products
— Part 1: Specification for the rigid foam spray system before installation.
EN 14321-1: Thermal insulation products for buildings — In-situ formed
sprayed phenolic foam (PF) products — Part 1: Specification for the rigid
foam spray system before installation.

EN 14322: Thermal insulation products for buildings — In-situ formed
sprayed rigid polyurethane (PUR) and polyisocyanurate (PIR) foam products
— Specification for the rigid foam spray system before installation.

EN 14323: Thermal insulation products for buildings — In-situ formed
sprayed rigid polyurethane (PUR) and polyisocyanurate (PIR) foam products
— Specification for the rigid foam spray system before installation.

EN 14324: Thermal insulation products for buildings — In-situ formed
sprayed rigid polyurethane (PUR) and polyisocyanurate (PIR) foam products
— Specification for the rigid foam spray system before installation.

EN 14325: Thermal insulation products for buildings — In-situ formed
sprayed rigid polyurethane (PUR) and polyisocyan

EN 15217: Energy performance of buildings - Methods for expressing
energy performance and for energy certification of buildings.



EN 15232: Energy performance of buildings - Impact of Building
Automation, Controls, and Building Management.

EN 15603: Energy performance of buildings - Overall energy use and
definition of energy ratings.

EN 15978: Sustainability of construction works - Assessment of
environmental performance of buildings - Calculation method.

EN 16798: Energy performance of buildings - Ventilation for buildings.

IEC (International Electrotechnical Commission)

IEC 60364-7-712 — Low-voltage electrical installations — Requirements for
photovoltaic power supply systems

IEC 60751: Industrial platinum resistance thermometers (RTDs)

IEC 61131: Programmable controllers

IEC 61499: Distributed control systems

IEC 61724 — Photovoltaic system performance monitoring — Guidelines for
measurement, data exchange and analysis

IEC 61730 — Photovoltaic (PV) module safety qualification

IEC 62052/62053: Electricity metering equipment

IEC 62109: Safety of power converters for PV systems

IEC 62933: Electrical energy storage (EES) systems

ICC (International Code Council)

IBC: International Building Code

IRC: International Residential Code

IMC: International Mechanical Code

IECC: International Energy Conservation Code

IPMC: International Property Maintenance Code

IGCC: International Green Construction Code

ICCPC: International Code Council Performance Code for Buildings and
Facilities

ISO (International Organization for Standards)

ISO 13153: Framework of the design process for energy-saving single-
family residential and small commercial buildings.

ISO 14001: Environmental management systems — Requirements with
guidance for use.

ISO 14025: Environmental labels and declarations — Type III environmental
declarations — Principles and procedures.

ISO 14040 Series — Life Cycle Assessment (LCA)

ISO 14044 — LCA Requirements and Guidelines

ISO 14050 — Environmental Management — Vocabulary

ISO 15392: Sustainability in building construction — General principles.
ISO 16346: Energy performance of buildings — Assessment of overall
energy performance.



ISO 50001: Energy management systems — Requirements with guidance for
use.

ISO 50002: Energy audits — Requirements with guidance for use.

ISO 52120-1: Energy performance of buildings — Contribution of building
automation, controls, and building management — Part 1: General
framework and procedures.



