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Webinar Agenda

09:30 - 10:00 Sign-in

10:00 - 10:15 Jayalmeoiuusenua:dngNs

10:15 - 10:50 e UEET sustainazsLe ENMS (s-EnMS) Model

e NIsUSUAUSSNUAUWAVLU

yovs:uuInSavaulAnuI:ay
(Pumping System Optimization)

1050 - 11:.00 Q& A

11:00 Conclude webinar session
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e July Service Highlight
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) fesowWeadun 2 nsnnAy 2541 malAte “usen 1831 inalulag (Us:inAlng) 1™

) mounnen 10uusEnlulndauaw AEA Technology plc. DINANSIBANTUIINS

) (Ul w.A. 2545 Tausulasvasogiiouna:nsusmsiaiduusennusnulng

) UooUu usEnd TAUSMsnUSnuAIUWADYIU AMWUAdAMY lla:N1SuiiIUNeg108vEU
(Energy, Safety, and Sustainability Consultancy) TunﬂﬂqmaﬂﬂnSSUlfJunén nASoUNaU
anannssurv < 15U Ulnsidsu Tlnsiab 1D iInanua:inannd dumaulna emslia:

1n30VAL 9 Msang na:indevus:au 10ufu
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Meet GHG Reduction Targets

Developing Energy Saving Roadmap

Meet Energy Saving Targets

Whole Facility

Compressed Air System | Chilled Water System _eAe

System Specific | Fan System | Steam/Hot Qil Systems

Energy Performance Assessment Air Compressor | Chiller | Pump
| Cooling Tower | Fan | Motor
Equipment Specific
Steam Boiler | Hot Oil Boiler | Oven
\ | Fired Heater | Furnace
Energy

Feasibility Study of Energy Saving Measures

Energy Management System Implementation: Conforming to Thai Regulation and ISO 50001:2018
Energy Management System Energy

ONLINE EnMS Management Consultancy Analyzer

Process Integration using Pinch Analysis Principle and Aspen Energy Analyzer® Program — Exchanger
A o . f ] . . . . . . Design & Rating
UGG * E;aSsi:?llLlllltgtiit:dy of Energy Saving Potential £ Production Process Simulation using Aspen Plus® Program to Identify Potential Energy Saving

7]
\ Utility Distribution Network Analysis using FluidFlow® Program @ Aspen Plus

Developing Competency-Based Training Program for Energy Personnel {(En-TRM)

9 FLubFLOow
Product Life Cycle Analysis (LCA)} and Material Circularity Indicator (MCI) Development

Sustainable Development

T Water Management | Water Pinch Analysis !‘.s Simulis Pinch

Occupational Health and Safety Management System Implementation: Conforming to 1ISO 45001:2018

Process Risk Assessment using HAZOP Technique

Safety
Process Safety Management (PSM) Development
Site Safety Management
eAe . L Digital Transformation Cloud-based Monitoring, Analyzing, and Predicting System (C-MAPs) Development
Wz July Service Highlight
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Energy Performance Assessment using Energy Performance Indicators Measurement, Verification, and Financial Analysis

and Energy Baselines (1 Day) of Energy-Saving Projects (1 Day)

Sustainable Development

Energy Energy

Management Energy Management
Introduction to GHG Accounting System Management System
(1 Day) Requirements System Internal Audit
Developing Energy Saving Roadmap (1 Day) Implementation (1 Day)
in line with GHG Reduction Targets (1 Day)
(1 Day) Energy Saving
in Compressed Air System
(1 Day)
Heat Exchanger Distillation Pinch Analysis Energy Saving Energy Saving Energy Saving
Fundamental Fundamental and Process Integration in Steam System in Fan System in Chilled Water System
(1 Day) (1 Day) Fundamental (1 Day) (1 Day) (1 Day)

(1 Day)
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S1A1

N1SMS2US:ITUNMEUS:UUNISYANISWEIU
NISWFRJUNS:UUMSdANSWavumuNnnuigLa: 1IS0 50001:2018

msus:0uaussnuAuwauulrelsBIAIa:UaYagUAMUWEDIU

MsnSI03n Msligouwaus:nan 1a:n1s3AS1AMUMSIBudINSulnsunsUs:nEAWEU

msus:ngnwanoulus:uuanAdn
nsUs:ngnwasmulus:uudnidu

Introduction to GHG Accounting

Pinch Analysis and Process Integration Fundamental
Distillation Fundamental

Heat Exchanger Fundamental
msus:ngawaouulus:uutinau (Fans and Blowers)
msus:naawaooulus:uuladn

NISUIFRILN Energy Saving Roadmap Ndonnaauiu GHG Reduction Target

ONLINE

ONLINE

ONLINE

ONLINE

ONLINE

ONLINE

ONLINE

ONLINE

ONLINE

ONLINE

2,000

2,000

2,000

2,000

2,500

2,500

3,500

3,500

3,500

3,500

n.w. i.A. 10.8.
9 29
23 12
9 27
16 10
20 17
27 24
14
28
12
26

laueidundngms In-house Training 1Nu
lauetdundngms In-house Training INU

lauotdunangms In-house Training IN1U

rnene: (1) symauanulusoun@yaniidy (VAT); (2) uSEn1 veauouansiunmsenianidoideunisiinaust
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moagusigdaanAninlensu - NUSnu & Mnausu

)} PTT } Western Digital

} PTT Gas Separation Plant } Swarovski Gemstone

} PTT Eastern Region Petroleum/Gas Terminals } Marigot Jewellery

} PTT Global Chemical } Pandora Production

} PTT MCC Biochem )} Berlin Pharmaceutical Industry
} IRPC } Yokohama Tire

} ExxonMobil } Yokohama Rubber

} Trans Thai-Malaysia } MARS Petcare

} Sahaviriya Steel Industries )} Inve

)} Thai Cold Rolled Steel Sheet } Kao Industrial

) General Motors
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Us:dun1sniwrulsS:uun1sYANIswavvu

Certified 4rrPc IRPC: PP, ETP, SAN, BTX Plants Salamander Jewelry

BRAND’S Suntory (Thailand)

u" Continental Petrochemical - Laem Chabang & Pin Thong 2 Plants
©/scG SCG Cement Plant

TscL Thai Styrenics

Theppadungporn Goconut (Mae Ploy)

— Tha Luang & Kao Wong Plants Sahaviriya Steel Industries
cord’  Siam Sanitary Fittings (COTTO) (N#| Thai Cold Rolled Steel Sheet
m General Motors (Thailand) Whoronama  Yokohama Tire Manufacturing (Thailand)
g’igeon Thai Pigeon _(_)l_l_d(;i_n_g_ PANDORA Pandora Producton

Lee Pattana Feed Mill
— Saraburi & Petchburi Plants
Marigot Jewellery (Thailand) Co., Ltd.

— Bang Pa-In & Bangpoo Plants

Note: Certification bodies for the certified clients are MASCI, SGS, TUV Nord, and Lloyd’s Register.
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poagious:aunisnilasonisniAsSy

} lasun1sdARIINSTIUNISIANISWADVIU*

} IAsSuN1SS1VNNNS:NSIVUINSTIUNISOANISWADVIU*

) 1ASuNISMSMSIDUS:ITUITASOVSUS:UUNSIANISWALLIU (Energy Management
System) dmsSu SMEs

) lasumsaviasunisdnnismumsBuaomulpgasus:nonsim

) lasunisiwanwsinalnnIsSORNSWEVIUagDUS:ANSNW

) lnsonisaviasuguanluinsieidnnlswavounyuidsulnedsus:nonsin

Specifications Implementation Audit Guideline
Toolkit
Note: * wanisAnuatinlugnisdariangns:nsavy ua: Us:n1ANS:NS0Y 1A8INUNISIANISWALLIU
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file:///F:/Documents for Company Presentation/Project Experiences/Documents from Thai EnMS Development Projects/Specifications - rev February06.pdf
file:///F:/Documents for Company Presentation/Project Experiences/Documents from Thai EnMS Development Projects/Implementation Toolkits - rev February06.pdf
file:///F:/Documents for Company Presentation/Project Experiences/Documents from Thai EnMS Development Projects/Audit Guideline - rev February 06.pdf

InSeviiaaliuauuviunusnun

Tools - no data, no energy saving

} Power loggers (8 Sets) with current transformer
(600V 5A — 3,000A) (22 Sets)

} Combustion Analyzer

} Thermal Camera

} Ultrasonic Flowmeter

} Ultrasonic Leak Detector

) CompreSSGd Air Flowmeters with Data Loggers for Compréssed Air Flowmeters + Pressure Sesor
. + Pressure Dew Point Sensor
Dry Compressed Air

with Data Loggers for Dry Compressed Air

)} Compressed Air Flowmeter with Data Logger for =
Wet Compressed Air

| Compressed Air Flowmeter
§ with Data Logger for

_ Wet Compressed Air
) Pressure Sensor & Pressure Dew Point Sensor

) Air Flowmeter - Vane Anemometer and Hot Wire ﬁ

,
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Software d@tiuayuviunusny

Software - analysis before implementation

} aspenONE Engineering Suite
) Aspen Plus® & Aspen HYSYS® - Process
Simulation
) Aspen Energy Analyzer — Heat Integration
) Aspen Exchanger Design and Rating
} Aspen Capital Cost Estimator

} FluidFlow - Design and Analyze Fluid Flow
) Microsoft Power Bl - Data Visualization and

Data Analysis

. . . © 2022 uee technology (thailand) all rights reserved
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¢ 9 FLUIDFLOW

O Temperature (C)
<:> Pressure (barg)

E Mass Flow Rate (tons/day)
D Volume Flow Rate (cum/hr)

D Molar Vapor Fraction
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JNyINS - AS. dUBY IABWITLNA

) msANG ) msriwnu
} DdngMmansununm (1) UMINYNAINYNSANENS

) USsrynuiUnuin (3FonssuiAD) The University of lowa, USA Pty = QnannSsy
} Certifications _ G.D. Searle Co., Ltd. _
Process Engineer S Pharmaceutical
) Aspen Certified User in Aspen Plus® — Certification #00004655 Skokie, lllinois, USA
} Certified Measurement and Verification Professional (CMVP) #89107 3ronsaola
} Certified Infrared Thermographer Level I ST Lo
uroANIsaoulnAdn uuD. LnUlnsidsy Oil Refinery
) Trainings S
lla:avlonaou

) Organizational & Project-Level GHG Accounting
Principal Consultant

}» Smart Manufacturing: Moving from Static to Dynamic Operations 5
nusnu
} Digital Transformation in Manufacturing Weuouns uSEn 19319 InAlulag .
AUWALLU
) Distillation Process & Equipment Design, Sizing, Troubleshooting ihaunuAns (Us:inAlng) Tiim .
o : lLAzF0IONAD
) Optimization of Steam, Compressed Air, Pump, Motor, and Fan Systems e
NSSUNISWOANNS
Ine United Nations Industrial Development Organization (UNIDO) .
) Process Simulation Related using AspenTech Software Package nusnun
)} Committee Member SIS usSEn ga8 Inalulag AMUWALLIU
N (Us:inAlng) 91 AJWUaonNg

} nssumslu “ArurIUTMSUNARIABNINENNSSUALAU (Prime Minister’s

. - - . la:n1sWruuaggvEU
Industrial Award) Us:InNNISOANISWanuIU” Yauns:nsivgnainnssy
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July Service Highlight

NsUs:10uUaussnU:rMuUwavIULa:NSWAUNLLUUS:ngAWauuIudnsus:uuonMmeon (Energy Performance Assessment and

Bousms
Energy Saving Plan Development for Compressed Air System)

InnUS:avA

_ MSODUSIIUMEANSSOU:AUWALDIUYAVS:UUBNMATA LhalEdayanlAlunsrinuALLUUS:NSALIDUIBNS:UUDINMAIA
yoavuusSMS

_ missausoudayalneanugunsnd #iv ¢ Tus:uu Compressed Air

D

16U DuduLa: Specifications YoV Air Compressors, Dryers, Tanks [OU#U

MssousaudayalneonuMsls Compressed Dry Air (CDA)

Sumeu TAun 9ARlE CDA, AruMWuaY CDA NfaL(S, ADWAULA: Flowrate uav CDA, Leakage 10UAU

N1SUSN1S Mssousoudaya Pressure Profiles vavs:uunio ta:amsinisinavan CDA Tudousino

E aussnu=AmMuwavuIuYsY Air Compressors

m N1ssausoudaa Demand Profiles Lla: System Profiles ¥o0S:UuU Compressed Air

m n1s Benchmark 1iiarm Gaps Nidu Opportunities for Improvement = AUdUWANAULNUNIVNNSIOU = DA Action Plan

SHIRREAE 3 -6 IFiau (TununouwsSouyavdaya n1s Modify S:UUIDBMNSIDIA LA:IWUNISWER)
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NANUA gavn1v

Unsudlns n1stlnausuy

msus:duaussnuzmuwauuulneBAGIRIa:doaguMUWEDU
27 N.A. 20 n.A. ONLINE 2,000.00

(Performance Assessment using Energy Performance Indicator and Energy Baseline)

MsMNsa9IA Nsigolwals:nagn 1a:Ms3IASEARUMSIBUENSUIASHNISUS:NEAWALNIU

10 4a.n. 3 da.n. ONLINE 2,000.00
(Measurement, Verification, and Financial Analysis for Energy Saving Projects)

17 d.A. 10 4.A. n1sUs:ngnwavoulus:uuannAan (Energy Saving in Compressed Air System) ONLINE 2,500.00

24 a.n. 17 d.n. nisus:ngawavuulus:uudnidu (Energy Saving in Chilled Water System) ONLINE 2,500.00

14 n.9. 7 N.9. Introduction to GHG Accounting ONLINE 3,500.00

28 N.g. 21 n.g. Pinch Analysis and Process Integration Fundamental ONLINE 3,500.00
Avige: 1. s1MIsouNByarIiy 7%

1.

2. psea:BenIluIAU ta: Download Brochure/luaiins TAN Web Site: www.ueet.co.th

3. Platforms fl3: Cisco Webex Training drisSumsuniguatia: Audio Conferences

4. USBN4 vaavouansiuniseniannseideumsiineusy TunstinduaunslunsumuguoUIUs
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UEET sustainazLE ENMS (s-EnMS) Model

ENERGY SAVING ACTION ROADMAP IN LINE WITH GHG REDUCTION TARGET

) 1) )

OPPORTUNITIES FOR IMPROVEMENT ® ENERGY SAVING MEASURES ®» RETURN ON INVESTMENT

17 11 17

L p 3

system workforce hardware

JELNEE ) Energy Performance
QIGENEE  of SEUS meet

) Procedures ) Controlled & Monitored » Quantity ) Persons affect SEUS’
Implementation & Work Parameters JUNEIENG B Performance

‘ 1411 [Hil) 3 ) Criteria for Effective ) Training ) Necessary Competence ) Loss Specification and/or
R 't for Operation RS EEIUELY y Skill ) Competent based on Reduction Better than Average
esutls Control Maintenance L Education, Training, DVESGEE GG in Benchmark
1 Maintenance ) Controlled Values & ) Participation Skills or Experience Recovery ) Minimum Losses
Controlled Windows JUGLEL GRS ) Training Plans ) Process ) Optimum Waste
D & ) Maintenance Activities BN BN e} Knowledge Sharing Integration Energy Recovery and

£ I ' Implement to Prevent Losses ) Knowledge Transfer ) New Process Integration
ﬁ_ Technologies

Monitoring
Measurement
& Analysis

LF

& S UPPORT
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n1sUsSuUaUSSnU:AMUWaDLIUYeYS:uuUNEUlAINLA:aU

(CHILLED WATER SYSTEM OPTIMIZATION)

o MsdANduaUnsuNiBwavvUlulsuLUGNEMNSSY

e Optimization Steps for Existing Utility Systems



n1sdmnduaunsninlwavviululsvouanairnssuy

) aunsnilunwundauuisy 16U gUnsnidmnsunstounsy 10UAU Energy Losses
) gunsnilunwunnagaunruniw 16U gunsnidnsunisnageu (MuRu v %
) aunsniluaimsdtinoiu 16U 1ASaVUSUBNNA S:uULEVEFY 1OUAU i
: L ~ o Input IASBVINS Output
} lLiuanIvnIsUs:ngawanvu wosoun Performance/Efficiency

na:n1slsvnu 1W0unan

:I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.
’ " .
= ]
= [
= ]
= o - - ) u
gunsni/IASavvNs . : "
. ) AN End-Uses, Distribution,
Aldwaoviulu ! ) - d-Uses. Distributio .
= eneration lla: Recovery n
Isvvuamainnssy - C .
: . ) ATUNISITOS:UU .
= ]
= [
= ]
= [
‘.I.I.I.I.I..I.I.,.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I...I.I.I.I.I.'
) 1ASadnsnd Motor [JugUnsninadn 15U Ball Mill, Mixer 10ufu
) 1nSavdnsiigunsninataus:innluinSav 16U Extruder 10URU Input —>| indoudns |—> Qutput
) gunsnidu ¢ 16U Fired Heater, Kiln, Gas Compressor [0URU 0 1!
NOTE: Us:unngunsaunuanvliu ) 1uoMuNIsUs:ndAwanuIu Tonsun Performancey/Efficiency Energy Losses

EVADE IKHa:ISHUEMNSODA

L 1 la: Losses 10unan
TRaanndaviugunsnini
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Optimization Steps for Existing Utility Systems

ds:iduwanasvanas Utility System

mnungouguRo:Tga0an | sousoudaya Tann mdvmswan 4510 CUSUM Plots vauuUsuneu Utility RS I usuncuwaouuiis |
Usunru Utility Awan waouiunls | aswuuudrasunioadi meannanstunnsAguoulbiBulumonmamsod

>

s:ydayaloguUuuuovavAUs:nauYyavs:uu
sousoudiayadoouu TAun Goluoms Operate
luin s:AuAcUAU grungD “a- b

simplified Diagram | snemsaunsnilus:uu |

A1 Design/Specification vavgunsnilus:uu

Us:gniuansnisniunndinumaiu Action Plan
ueunuenowsudinceu | Fidumsmunwununmnua

1 finsnu msavaeu axumontnisanduou | Us:iou
wad1SpUavINSNIS

nnuaaniu:J99Uuyavs:uU Benchmarking Lileriinum OFIs & ESMs
Jipsrianu:Jonsuevgunsilus:uu Ineisuon 3IAS:HM OFIs InaiUSeulieudoyansousouniu Specifications
QﬂTﬁmu (End-Uses) I ietnana:innau (Distribution/Recovery) I lla:nSe gaudeya Benchmark 11a:nSe Best Practices ! dnun
mswan(Generation) | mstnauunlsiny (Recovery) EsMs | fuoruwameutnumumstou | 9ariidu Action Plan

Notes: OFIs = Opportunities for Improvement
ESMs = Energy Saving Measures
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nInuAdayagIuyavs:uu

(System Baselines)

) MNUAGOLZIUND:IE080

) souUsadUdaya [Aln Mavnswan usunru Utility
nwam waovunls Wusu

) dsvluuPIasvnvani

@ © @ © 2022 uee technology (thailand) all rights reserved slide no. 20 JULY 2022 WEBINAR misUsuaussnu:muwanuuans:uutiduliiiun:au (Chilled Water System Optimization)



NInuAdalagiuyovs:uu (System Baselines)

)} ashouuuvasvnmans (Statistical Models) LanVAIEUWIUSS:1O0
) Driver(s) 18U MADMSWan vs USUIrU “Aunduidu” nde Chw Nwam
)} Usuru “siunuidu” n$a ChW Nwam vs nsondoyausiin Driverts)
Usuneuwavoulwinnlg

) [BdnSuus:10uLanmsYANISS:UU ChW

) Fovdnisuufindoya “AundWIBU” nSo ChW Awan na:usurnuwavoulwinnlGuay
S:UU

) nsadniGunidulus:uuusuenme Aevisouds Cooling Degree Day (CDD) (Duntviu

Driver nJ¢
) S:QETﬂ’]UO’]ﬂ’]FTﬁTGﬂOQa CDD lia:A" Base Temperature (°C) Tugav Weather Station
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Cooling Degree Days (CDD) foo:ls

) Degree days [JunUdNMUNISININYUNNTNEUDN “gu” IMls

IneseunisunuAmgunnongninualAldu “Base Temperature”

) fin Base Temperature Aarngrunnimuusnnbwalilusov “Un”
S:uudsuaNA

) Worhnuaud “luAas” Wasu ws:o:dwaronsiseuInaus:nann
Ihou/U

,-----... T max

T min
t Base Temperature ’
| I

Midnight Noon Midnight

Temperature

) WegrunndnmeusnLiiuaudu p:dvuwalridn Degree Days guiumos Bulino:dwalinis

[Bwauuuyes:ULUSUBINMAGOAUADE

) A" Degree Days 10U “wasou” vavAn “dousriv (Difference)” $:ndnarunNIAUUDN

AIUAT Base Temperature
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linhavdaya Cooling Degree Days (CDD)

} Web Site: www.degreedays.net

Degree Days.net

Enter a weather station ID if you have one, or search for any town or city in the world. US ZIP codes work too, as do postal codes for most other countries.
Weather station ID |48429 @ s:uamiinsovdnaNANNavNIsdola

& "Bangkok"

® Indonesia

® Malaysia
& Thailand
= Bangkok, Bangkok (PPLC) (map)
. 5% 48453: Bangna Agromet, -, TH (100.61E,13.67N)
L TT0 48420: Suva'rnabh'umi International Airpbrt, 11, TH (100.77E,13.69N)
7 5% 48420: Samutprakan Agromet, 11, TH (10(7)7.767E,13.52N) 7 7
% 48419: Pathumthani Agromet, 13, TH (100.62E,14.12N)
%% 48451: Nakhonpathom Agromet, 73, TH (99.97E,14.01N)

= VTRS: Chan Ruri TH {100 QRF 132 AN

Data type (O Heating ® Cooling ) Regression () Temperature (2) s:qu:mnﬂagar‘iﬁa\)ms ﬂSﬂjﬁS:l‘! “Cooling™

Temperature units @ Celsius ) Fahrenheit @ S:UMLID&YBVANUNND nsrids:u “Celsius”

Base temperature |25.0°C v| [JInclude base temperatures nearby (4] S:L!ﬂ"] Base Temperature ﬂSf'l-jl-'.‘l-S:q “25 °C”

Breakdown O paily O weekly ®@Monthly O custom OAverage @ s:UAdUDUevdaua nsriiis:u “Monthly”

Period covered  [Last18 months v| @ s:ys:g:10andeya nsriilis:y “Last 18 Months” godm 36 1iiou MNABVNISUINNGT 36 1HBU ABVTIBIDU

| Generate Degree Days | @ Click liloagodoya 1ijouaniaso o:a1wnsn Download Joya Ine File 9:1Uu CSV Format
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moagvla:dsn1slEdaya CDD

Celsius-based cooling degree days with a base temperature of 25C
www.degreedays.net

Estimates were made to account for missing data: the "% Estimated" column shows how much each figure was affected (0% is best, 100% is worst)
Suvarnabhumi International Airport, 11, TH (100.77E,13.69N)

% Estimated

Description:
Source:
Accuracy:
Station:
Station ID: 48429
Month starting CDD 25
1/1/2021 48.1
2/1/2021 79.5
3/1/2021 142.3
4/1/2021 119.6
5/1/2021 155.7
6/1/2021 142.5
7/1/2021 118
8/1/2021 124.7
9/1/2021 87.1
10/1/2021 96.5
11/1/2021 87.6
12/1/2021 58.4
1/1/2022 80.9
2/1/2022 80.1
3/1/2022 136.9
4/1/2022 145.5
5/1/2022 117.7
6/1/2022 129.6

. . . © 2022 uee technology (thailand) all rights reserved
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) dnsu “eamshluidnonssudunidwavoulutdiedany”

) a$nouwunis:naw “fr CDD (nu X)” ta: “wavoulwin (unu Y)”

wavoulwinAlg
(kWh/1heu)

aun1sAUdUWUSS:no10 CDD AU kWh

month

kWh (C DD, °C)
_ m|———|+5b
month

CDD (°C/1iau)
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9810 Joayadinsuasio ChW System Baselines

) Tsumuﬁ\)a@ﬂuﬁ\)m“ﬂUF\sUgu 1donU 2020 WUUUgU

Total Production CDD (Base Temperature = 25°C) | ChW Flow (Assume Constant AT) Electricity for ChW System

I I TR N =N

January
February
March
April
May
June
July
August
September
October
November

December

. . . © 2022 uee technology (thailand) all rights reserved

24,659.79
23,403.03
23,942.30
22,488.45
27,300.84
25,433.65
25,172.01
24,358.34
25,694.11
26,493.96
26,140.17
20,880.91

91.50
93.20
156.80
168.80
192.00
138.30
141.70
120.40
114.10
53.90
71.30
47.30

slide no. 25

223,292.00 611,508.00
203,299.00 558,852.00
209,527.00 601,488.00
228,257.00 601,524.00
218,173.00 634,680.00
213,121.00 630,648.00
212,595.00 635,352.00
228,689.00 638,472.00
237,804.00 620,220.00
193,456.00 610,862.80
213,077.00 653,892.00
194,305.00 550,632.00
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f0810 Baselines dnsus:zuudnidu

} ADWAUWUSS:nIY Total Production 1a: CDD nuusultu ChW Flow

m3 _ tons
ChW Flow = 0.6294 X Total Production (

) + 147.9601 x CDD (°C) + 181,978.6958
month month

) ADWEUWIUSS:130 ChW Flow fiuwaovuludn

PLOT ChW Flow vs Electricity Consumption

=

S 800,000 g

£

= 700000 f

2 600,000 ‘—J"‘h
= ’ 0

2 500,000 f

-5

E 00000 } \

2 ’ kWh/month = 1.1229 x ChW Flow (m°/month) + 371,330.5631
S 300000 kb )

%‘ 200,000 [ R™ = 0.2386

£ 100000 }

@

(NN ]

50,000 100,000 150,000 200,000 250,000

Chilled Water Flow (m*/month)
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s:ydayadoouu
UoOVOVAUS:-NOUYOVS:UU

) doyadopuuineonunmswantia:nis(Gwanuiu

) 52luuns Operate

) Alwin

) Conditions NENANY 1BUS:AUAD AU QEUNND
1JuAU

} Simplified Diagram

) A1 Design/Specification vovaunsnilus:uu

no. 27 JULY 2022 WEBINAR msuSuaussnu:muwanougavs:uutdulnunzay (Chilled Water System Optimization)



moagvdayallovu

52luvNs Operate S:UU

AW

ﬁagalﬁaoﬁu Conditions ¥9VS:UU 16U Temperature ¢V Chilled Water NWan
ﬂagalﬁaoﬁqunsmTuszuuwém (Generation) 1BU 91UdU Capacity Ula: Power [OuAU
Inavdaya fgvIsU AAINUA (Controlled Values) dnSUs:UU, Technical Data
Sheet, Specification Sheet, Catalogue 1Ousu

) JoyannlBu ta:anuru:NdAnyuev Utility N Supply [AinSeudns/aunsnd mu

Design
) asv Block Diagram yavs:uulnIdu
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s:ydoyavav Chiller na: Cooling Tower MU Specifications

) doyans:u dnsu Chiller ua: Cooling Tower

Chiller Nameplate & Performance Information

Fixed Speed R Full ChWSs ChWR
: ; Compressor or Refrigerant Full Load
Unit No. Unit ID. Brand 2 ooling 3 Load
Nk R0 L an Type V:Fr’t:;e Type thad Capacity Performance P(:vvoc)er Flowrate Temperature Pressure Temperature Pressure
(Tons) (kW/TR) (m3/hr) (°C) (barg) (°C) (barg)
CH-01 Trane Fixed Water-cooled 700.00 0.65 455.00 381.57 8.50 14.05
2 CH-02 ‘ Trane Fixed Air-cooled 700.00 0.65 455.00 381.57 8.50 14.05

-
]

Water-cooled Air-cooled
CWS CWR Inlet Air Outlet Air
Flowrate Temperature Pressure Temperature Pressure Flowrate Temperature RH Temperature RH
(m3/hr) (°C) (barg) (°C) (barg) (m3/hr) (°C) (%) (°C) (%)

7 Cooling Tower Nameplate & Performance Information

|

Number Tower Full Load Full Load cws Cwe Wet Bulb

of Cell(s) Type Flow P
per Tower| ©fMotor(s) e Capacity  Performance (?(:'V)er Flowrate ~ Temperature  Pressure  Temperature  Pressure ~ lemperature

(Tons) (%) » (m3fhr) (°C) (barg) (°C) _ (parg) (°C)
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b s:ydalauav Pumps ua: Motors yav Cooling Towers

) doyans:u dnsu Pumps

Pump Efficiency Calculation

VvsD
Nameplate Efficiency
. Year Fix or Variable Pump
Location Installed Coupling Service Full Load IfnoVSD,  Curves
oltage p & 5 -
Type Factor ower . . rent ShaftPower Speed Load- Efficency | use 100% Avilable?
Load  Motor Factor Efficiency YIN
V) I (Pm)  Data,YN? (%) | (%)
I | Y
Motor-related Information Pump-related

Information
) Yoyans:y dnsu Motors yov Cooling Towers

Cooling Tower Motor Load & Efficiency Calculation

Nameplate

Fix or Variable
L . Year Coupling | Service Full Load
ocation

Installed Type Factor ::ower Current | Shaft Power Load-
actor Efficiency

Data, YIN? (%)

Efficency
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P Uaya End-Uses - Design
) Jaya “Design” UouRANIG Chw FTy |

Hot Out

ChW Demand Inventory

Temp. Level ChW Temp

Hot Side Chws ChWR
Controlled Lower Upper Quantity Pressure Tem peratu re Pressure Tem peratu re
Value Limit Limit (m 3Ihl') (barg) (oc) (barg) (°C)
T3 F, T, T,
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nmisus:liuaniu:doguu
yovnslBwaovu

) JIAs1:Hanu:Unduuvavgunsnilus:uu
ASBUAAU Sub-Systems [Alln
) 9AlB0U (End-Uses)
) novglla:-unnau (Distribution/Recovery)
} nswan (Generation)
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) ASdURQUYTBYa “Uo9uu” ¥avs:uu nNn Sub-
Systems
} End-Uses Sub-System
) s:ydoyaanuru:NanAryvew Utility A Supply 1A
InSovdns/aunsnd mMunmnsoodnlAos
)} Distribution Sub-System

) A1 Pressure Profiles 1la:nSe Temperature Profiles
0oV Fluid meluno

) A1 Temperature Profiles yavwonamuuan (Surface

Temperature)
) msanide (Losses) SoUNLOINS:UUUBVAU (D)
) amsimslnavev Fluid nelunie (Mmnsaodnla)

. . . © 2022 uee technology (thailand) all rights reserved

nNInuAan1u:Uo9uuUYanS:uU

} Generation Sub-System

) aussnu:rnuwavvuiuyavgunsnl

} USurnundumavns Utility Awam (Demand)
) Aunuvay Utility Nwamn

) AWINUN:EUUBLUUNRYBLgUNSNI

} Recovery Sub-System

) A1 Pressure Profiles 1la:nSe Temperature Profiles
vV Fluid melurie

) A1 Temperature Profiles yavwonamuuan (Surface
Temperature)

) msanyide (Losses) sounmuons:uulaviu (

.

10)

JULY 2022 WEBINAR msusuaussnu:zmuwaonuuans:uutiduliinunzau (Chilled Water System Optimization)



E) nNInuAan1u:Uo9uuUYanS:uU

) dnsunanls ChW msopaaudnislEosuaenndoviiunoantiuunsoll
) s:AUnUNDUBY ChwW AlE
JSuru Chw nlg
Profile ms(5 CDA
prssurs - AMbenin Pa 4. Enanna Tomparur

F]Q’]Uﬁ.]_u ChW ﬁv[lj Transducer Logger Thermocouple Sensor Data Logger

Ultrasonic Flowmeter
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b uoya End-Uses - Actual

) nsondoya “Actual” F, T,

ChWS

Hot Out

Hot Side Chws ChWR
Controlled Lower Upper Quantity Pressure Temperature Pressure Temperature
Value Limit Limit (m3lhr) (barg) (oc) (barg) (°C)
T3 FZ T2 T4
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uoua Distribution

amnsanslnaveow Chilled Water malurio Section #0 9] ) Inline Flowmeter
} Ultrasonic Flowmeter
) 1571 Pressure NARD 9 + Isometric Drawings YaVS:UUND +
[Ustinsudnsuruonu Fluid Flow

AR (Pressure) [urio Section #i1v } Pressure Transducers wSaU Data Loggers

) Pressure Gauges WSoudngdoans

Ingrunnunmeuanueuna Chilled Water } Infrared Thermometer

) Thermal Camera
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N1SMNSIDINAUSSNUAUWALVIUYDVAUNSIU

} Chiller ua: Cooling Tower

Current Performance
Chws ChWR Water-cooled Air-cooled Cumrent
- . Power
CwWSs CWR Inlet Air Outlet Air . Capacity Chiller
Flowrate ~ Temperature  Pressure  Temperature  Pressure Cooling Consumption Derfoiaance
Tower Flowrate Temperature Pressure Temperature Pressure Flowrate Temperature RH Temperature RH
(m3/h (°C) (barg) (°C) (barg) 0 {m3/hr) (°C) (barg) (°C) (barg) (m3/hr) (°C) (%) (°C) (%) (kW) (Tons) (KWITR)

Current Performance

Ccws CWR il Capacity  Performance
p(:mr Flowrate Temperature Pressure Temperature Pressure Temperature RH Wet Bulb ?
m3m) (o) bag) €O pam (O 4 o Lo

} Motor l1la: Pump

Motor Information

Pump Information

Current Conditions Efficiency Fluid Information Suction Discharge
Pump
Voltage Input Operating Voltage Unbalance fnoVSD.  Curves . Flowrate Efficiency
Current Pawar Power Speed Hrs == Load Efficency use 100%  Avilable? Density Specific Pressure  Head  Pressure  Head
2.0 3.0 Max Deviation z
Factor Yes/No YIN Gravity
vy v e (pm)  (hrsiyn) *) ) (kg/m3) (barg)  (m)  (barg)  (m)  (m¥h) (%)
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Chiller

) UnnrulgnInium EnPl

@ ) KW/TR ) nnns:nsovmnuAtASaurntBudnsus:uu

OPTION

USUoMANDUS:ANSNWaL w.f. 2552
) US:NIANS:NSIVWADLIU [$80 NSANUAAN
Juus:andaussnu:aus AUS:ENSMWNS
Frowiduta:AwanlwinFiesiunonuiuyen
s:uuUSUMANAAMVIGoUlUSNAS W.A.
2552
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nasus:ljudaussnu: - Chillers

Ing chP = rraussnuwovinaurintiBudinsus:uuuSuUaMA (KW/TR)
3.517 X P o P
ChP = a P = mavlwihnlgansuindavdnlo (kW)
m,, X C, X (t; — t,) . C
mw = ansimslnavaothilnaunuindevs:ing (dm®/s)
FER = ﬁ @ C, = AAoRAISOUSNLN:UBOLN
= 4.187 kJ/kg °C
cOp = EER 3 t = grunnivavthilhatdnindans:ine (°C)
3.412 t, = grunnivevunlnasenoINInSovs:Ing (°C)

Full Load capacity (TR) ChP (kW/TR)
Heat Removal Mechanism Compressor Type
Air Cooled All Types All Size 1.12 - 0.95
Reciprocating All Size 0.88 - 0.75
Rotary, Screw, Scroll All Size 0.70 - 0.60
Water Cooled
< 300 0.67 - 0.54
Centrifugal
> 300 0.61 - 0.50
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M99 N1SNSIVINASSNU: Chiller

Chilled Water Flowrate (lI/s) Temperature Difference (°C)

Refrigerated Tons (TR) Power (kW)

%Load

kW/TR (19 TR/Comp. x 2 Compressors)

L serup—1

HOLD/ MAX MIN \
- 4
( -
RANGE  -200°¢ ~ 1370°c M 1
28°F ~ 2498 rJ
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Chiller Efficiency @ Test Conditions

r

lJavINNISNSIDINLDBUS:ITUANSSOUAULAEUYOY Chiller CH-101
amsnisliagav Chilled Water = 93.58 dm?®/s (336.89 m®/hr)
QrunUYL Chilled Water Return (Entering Evaporator) = 10.32 °C
orunnuUuav Chilled Water Supply (Exiting Evaporator) = 7.2 °C
arunnuUuav Condenser Water Supply (Entering Condenser) = 30 °C
Power Consumption = 249.77 kW

w W W W e

) wanisus:lijuaussnu:

chp - 3.517 x P B 3.517 X 249.77 _ 072
- omy, X C, X (t; —t,) 9358 x4.187 x (1032 —7.2)

)} %Load = 49.7%
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n1sUSuUAT kW/TR 10uAnn Standard Conditions

) A KW/TR RFuotulnglBrnnsaodmlAtduAaussau:ni Conditions NnSa9dm [Linun:al
dnSun1sIdSguINaus:noL Chillers

) mMnABVMSIUSBUIREUS:N30 Chillers AOSUSUAN KW/TR AU Standard Conditions

) Standard Conditions [Aun

) 9nunnU Cooling Water 181 Condenser = 32.2 °C (90 °F)
) 9runnu Chilled Water ©0n91n Evaporator = 7.2 °C (45 °F)

) nsusuAnaunsnls Correction Factors Nuu:thlneg ww. ua:aums

(k_W> — kWMeasured/CFkW o
TR @ Stndard Conditions TRuyeasured /CFTR
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¥ - .
grungiivnszungANTau gumgiithidu udly

| | - (-] | =
A1 Correction Factors dnsu
[GRGRISGIGEG)] (29158 LeE) (©) () ATby

5 1.02 0.88 0.86

| ] [ | n 6 1.05 0.88 0.84
UsuAn kW/TR uov Water-Cooled Chiller _-m—_——
25 7454 1.08 0.89 0.83

8 1.11 0.90 0.82

9 ALles 0.91 0.81

- 10 115 0.92 0.80

Correction Factors : 555 — 5

CW Temperature ChW Temperature _ _ : _
6 0.99 0.96 0.96

Entering Condenser | Leaving Evaporator L e o e
30 7.2 1.03 0.97 094

(°C) (°C) TR kW/TR 8 1.05 0.98 093

2 1.08 0.99 0.92

10 ahsafs ! 1.00 0.90

5 0.80 0.98 1.22

9) 0.72 0.97 1.31 - 559 — -

T 1.00 1.00 1.00

6 0 99 0 96 0 96 322 7.2 1.00 1.00 1.00

) ) ) 8 1.02 1.01 098

9 1.05 1.02 0.97

7 1.02 0.97 0.95 10 1.06 1.03 095

5 0.90 1.01 143

6 0.94 1.03 1.09

35 2 0.97 1.04 1.07

8 0.99 1.05 1.06

8 1.05 0.98 0.93 ; o e e

10 1.05 1.07 1.02

9 1.08 0.99 0.92 5 086 096 111

6 0.89 1.09 1.23

7 0.91 1.08 1.19

10 1.1 1.00 0.90 40 72 091 1.09 119

8 0.93 412 1.20

9 0.96 1S 1.18

10 0.99 1.14 1.15

5 0.81 1.14 1.41

6 0.83 1.16 1.39

7 0.86 LAl 1287

45 7.2 0.86 107 1.36

= _ . = = = = e . o 8 0.88 1.19 135

source: lONASLUININSNSIDIMLA:WFoUwaNISUS:NgAWANIU 2559 NSUWAUNWAVIUNALINULA:BYSNYWALLIU 9 091 1.20 132

. Al 023, o 122 130
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Chiller Efficiency @ Standard Conditions

IJavINNISNSIDINLDBUS:ITUANSSOUAULAEUYOY Chiller CH-101

ams1mslnavav Chilled Water = 93.58 dm®/s (336.89 m*/hr)

QouNNUUOY Chilled Water Return (Entering Evaporator) = 10.32 °C + TR = 347.59

QouNNUYUoL Chilled Water Supply (Exiting Evaporator) = 7.2 °C |

gouNNUUeY Condenser Water Supply (Entering Condenser) = 30 °C
} Power Consumption = 249.77 kW

) Correction Factors: &1nSuU TR = 1.03 1a: dnsu kW = 0.97

) wanisus:lijuaussnu:

r

w W W W

0.76

(kW> _ kWyeasurea/ CFxw _ 249.77/0.97 B
TR @ Stndard Conditions TRMeaSW‘ed/CFTR 347.59/1.03
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ovAUs:naunanyav Cooling Tower

} Fan & Motor
) ANDINALINUGEVIUBY Fill Media BudulnauinuinaMsiianiuagunduSaus:nIeIN
fuun DwalAundarungidsnay
}» Water Sprayer, Springer Pipe
)} rhndnns:oneunlAnd Fill Media
} Fill Media

) rMnthnanadwiavavtndaliun

la:omAauisndauwanulanofvua:uene Retention Time 1Walinnsuaniuagunousou
S:1130eMIANUUNDUS:ANSNWEVER
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(Chilled Water System Optimization)
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D NI P YNV

pPpm

unit

0
Chloride

HOT
MOIST AIR
17

WATER
[l Condensate

CONDENSED

1,660
8
Hardness

CONDENSED
WATER

M Circulating Water

3,108
117
TDS
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hondol&u (Cooling Tower)

. ) Range (T, - TFWS) |
gt ggg o ooouh (Drit, D) ) Cooling Tower NA AJSIAT Range NGV
S:N®Y (Evaporation, E) e, %%, %, %, %, %, %,
A } Approach (T, .- T,.)
Y tharunnogondn ) Cooling Tower NA AJSDAY Approach
wmorsvasons -\ (L 140 M NSO Toys INAMUAN Ty
) Oas | ) Us:3nSnw

/N
AFNMsInaveveNA / \ Ner = (TCWR — TCWS) X 100 o

Tewr — Tws

F
Tows Qews CWS

th Make-up o R e e heprg A ) M >75% edluinmui “f”
1FBIOW®WH } M 70% - 75% agluinrurt “Uni”
ansiAd Treat (h Blowdown } M 50% - <70% agluinur “Faudium’
} M < 50% aglunouri “m”
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Cooling Tower Efficiency

) JoyavINNISNSIDIMITBUS:ITUAUSSOUAUWADLIUBOY Cooling Tower CT-101
) DuoU Cell = 3

Unit Cell 1 Cell 2 Average
QmHnUUUO\JJ'lﬁltT'I Cooling Tower, T, °C 31.75 31.61 31.36 31.57
grunniuavlNeanon Cooling Tower, T, °C 25.08 25.75 24.56 25.13
Dry Bulb Temperature, T, °C 34.0 34.0 34.0
Relative Humidity % 46.0 46.0 46.0
Wet Bulb Temperature, T, . °C 24.5 24.5
Efficiency % 91.09%
Range °C 6.44

Approach °C 0.63
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N1SNINUA
len1alunisusuuso (OFIs)

) m OFls laglg “12 nuomomsmlamalums
Usuusv”

) WSsUIieuTayansousounu Specifications
lla:nSe gugaya Benchmark L1a:nSo Best
Practices

) NStul Gap Mnum LUU OFIs

) ASOUAQUIND 4 Sub-Systems
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Benchmarking & nanum OFIs

) WSsUINeUTaYansousIunU Specifications lla:n3a ghudaya Benchmark 11a:n3o
Best Practices

) ASOUAAUNL 4 Sub-Systems

) nstdl Gap fnumldu OFIs
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12 uuonmvmsmlenialunisusuuso

Uses
msnealEnls0u, Inappropriate Uses tia: Uncontrolled Uses >

Operation Control

4 n1smnum Controlled Value & Window lla: Monitored Value

Inputs: Conditions & Sources

Conditions & Sources yavwavvu Lla: Utilities
Losses

nsUdesnu (n.8. Steam Trap, Stack Gas), Heat Loss/Gain, Pressure Drop a4

Simulation
4

msl5 Software J1AS:HLIMsNIS 15U Mnunnwlululavavlasums,
finum Operating Conditions Ninu1za 10UAU

Us:iduaussnu=Auwavuiugavs:ulia:gunsnl .
@ Maintenance
d

. fnuALwuGouUsIlalavu Losses lia: Unplanned Shutdown Ngryidewanuiu

4
Waste/Residual Energy Recovery

msthwavviunavindalu Process nauwniBus:losu

Energy Performance Assessment

® & &

Personnel Training

&

Competency Based Training Plan dnsuynainsniwarioaussnu:AuLanu o
Small Group Activities
4

_ s:auauevtirunaln Small Groups 1GU Kaizen, QCC 10usiu
New Technologies @

thinalulagaelnuus:anls
New Energy Types
4 msiaguus:INNwannu 16U Us:gnalwauunyuibsuninunzay 10uiu
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o
[
c
(g)
=

Inputs - UIRsgauNasiGs:uulndu

nstd Chiller As:u1gAUSaUAIEUN

thgﬁﬁ'meialﬁu (Cooling Water) riouid1 Condenser > grurigins:iusn:iUsn (Wet Bulb Temperature) uSiorunendaldu (Cooling Tower) < 6 °F

— arunni Refrigerant mu Condenser

CWR/Air Out CWS/Air In ) nstiis:uus:uIendWSaUMdBUN (Water Cooled System) gundngrunniiindaidu
4 (Cooling Water) < 6 °F
- ) NSUS:UUS:U19AUSBUMIYDINTA (Air Cooled System) < 18 °F

Refrigerant
High Pressure

High Temperature Condenser

Refrigerant Evaporator
Low Pressure

Low Temperature

Refrigerant

arun(d Refrigerant Au Evaporator Andgrunndunidu (Chilled Water) < 4 °F
(AnAaUnsnidn Pressure @srinno wIBuAIU Evaporator)

arunnd ChWS risuldn Loads dgrunpiigondngrungiiieenoiniadevridndu < 2 °F

Aovgrunni 25 °C, A2WBUAUWNS 50%
grunQiyev ChWS ) s:uudsSuanA: MIN31YUNNTUIATY (Dew Point Temperature) vovrivvusuainiA < 5 °F » A1 Dew Point Temperature = 13.9 °C (57.02 °F)
) ns:uoUNMSWAER: ANd1grunplivevns:uounisileundu < 5 °F grunniiueo ChWS > 52.02 °F (11.12 °C)

source: INCUALINSTIUMSIGS:uuidu S0JagNANNSSUALAU US:INNMSORNISWAauU
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155 nawo1n Thermal Camera ldaavdani1wyavaudu

)} amuwysvaudu

o
(
c
()
)

23 g r = 1 ' i
By o
- ST
% : ;
- N =
'( 1k e -ﬁt ' ; 1;}-

b

. source: www.infraredtraining.com

) ausunegliuanwni@ grunnduevn@onamuuanAISo:INAIRELAUGNUNYTUSSEINA
) MNASIDINWUINTONUNDTMINGUSSEINALIN ldAvIaudUIFaUanW hde Tonsonrilinowsulu
onAlUnouLUUlfausu
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1I:} A1 Benchmark d1rSu Chilled Water System

) A1 Annual average “wire-to-water” efficiency Anulng ASHRAE #ous 0.3 KW/ton
v 1.2 kW/ton

New Technology High-Efficiency Conventional Older Chiller Chiller Plants with
All-Variable Speed Optimized Code Based Plants Correctable Design or
Chiller Plants Chiller Plants  Chiller Plants Operational Problems

| | |

N\ i
GOOD FAIR
] ‘ | | I | ‘ |

kWiton 05 06 07 08 09 1.0 11 1.2
C.O.P. (7.0) (5.9 (5.0) (4.4) (3.9) (35 (32) (2.9

} AUs:ENSMwALNEN0aNSwan Jodeg 3 Us:ms Al
) Us:ansmuwuvavgunsiu (Chillers, Cooling Towers, lla: Pumps)
) lasvasivuusvs:uu (System Configuration) 16U the n1siGousauaL Pump (Pumping
Scheme) lla:us:inn Control Valves)
} 1UdNVNISAJUAU (Control Sequences)
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asUlenalunisusuusv

Tusevavnu
n$eavnue
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wuon1on 1 Uses - man&ﬂu‘Us:mn Inappropriate 11a: Uncontrolled Uses
Lusn1oAn 2 Operation Control - NMsianun Controlled Value & Window

- USU Conditions wev Energy/Utility Inputs TAOUlUmuumsgu

. 1
—_ [

- 1aon Source YoV Energy/Utilities NUAUNUWALLUGNGR

wusn1on 3 Inputs

UMV 4 Losses - GauRANTIAINA Losses 16U CDA Leaks, audunidouaniu

won1vi 8 Maintenance - rfnuALWUGBUUNSLIDEUBVAU Losses l1a: Unplanned Shutdown
uon o 9 Personnel Training - Nnum Competency Based Training Plan

wusn o 10 Small Group Activities - s:AUaUavLiunaln Small Groups

wuon1vi 5 Waste/Residual Energy Recovery — Anuinistihwaumunavindenaunls
WWoN1vN 7 Performance Assessment — US:lUaUSSNU:/USUUSONSTUANIINDUA
wuoNof 6 Simulation - NG Simulation Software 31AS:ALINSMS

wuon1on 11 New Technologies - Uhinalulagavslnuus:anls

uon1on 12 New Energy Types — Msiuaguus:1nnwanuiu
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Us:gniuinsmsmuininum
[u Action Plan

} UBUNUYAMUSUTIAGOU

) FITGUNSAULWULIUARIAUA

) ARMIU MSIDEDU ADUANINUNNISALTULIU
) Us:1IDuwadiSouauuInsmMs
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b Us:ansuinsnismiuinianualu Action Plan

} UBUNI9ANUSUDNGOU

) ANTUNMSAULIUIUNAIIUA

) ARMIU MSODEBU ADIUNDdAUNNSALTULIU
) Us:10uwadSouauunsnns
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ds:1ijuwan1svnnis

Utility System

) as1v CUSUM Plots yav
) USutu Utility NG
) USunouwaouunls

) mannnstannisAtdunuliitulusun
ANANISU
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> Us:iuwamsdams Utility System

) @310 CUSUM Plots tiiaus:10u
) USuneumsi§ Chw iiguniu mdaomswan & CDD 1Wamp1sundnmavnswaniagdnu Usunnunsls
Chw Wasuudavnsalu
) USunouwavoulwihnlg feudu Usuntu ChW Rwam iwe@ionstundnnusuicu ChW Nwani@ednu
USneumsiBwavoulwin wasundavnsalu

CUSUM PLOT Time vs Accumulated ChW Volume (m3) CUSUM PLOT Time vs Electricity Consumption for ChW System (kWh)
500,000.00 1,400,000.00
-500,000.00 1,200,000.00
_ =
™ -1,500,000.00 = 1,000,000.00
£ =
= =
£ -2,500,000.00 S 800,000.00
- o
E =
= .3,500,000.00 @  600,000.00
= s
o (&)
= -4.500,000.00 = 400,000.00
-] ‘S
© =
E -5,500,000.00 § 200,000.00
2 v
£ -6,500,000.00 000 —
> 2 = =T > @ > % 5 5 5 5 > 2 = T > @ > % 5 5 5 5
-7,500,000.00 (200000,00)ggg%%g%%é%éé?%%%%g%%é%éé
! S s = ZE ©& 8 3 © § =5 = ZE & 8 o _.®
S g 2 ° 3 8 3 2 =
-8,500,000.00 a Z o 1] = a
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* Uodunidwaredussnu:ATUWALVIU
vavs:uulath

% LUONIVNISMAUAAIILUAUIYDY
auoulneislusunsy 3E-Plus uav
USDOE

% 1uon1vn1s Optimize n1s1@
wavviuvavs:uulaln
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(Chilled Water System Optimization)
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il il
uee technology (thailand) Itd.

digital transformation for energy, safety & sustainability® ‘ l ey

20 years of quality services & trust
Y l | /‘.l ( 1]
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1a39n15619 9 VaIUTENY mauaqumiﬁ'@v‘imhmmi”m?al,n@ﬁammzwéhmu NTUssLuKE
NIENUEIWEILIAXDNLRZNTITWRI I miﬂ%'uﬂgomiﬁ'@msﬁmﬁ'a LIARDNLAZNAIIN® NITRA
USunmmstiaaaads msldwaseuesnaflsz@nsan miasesaudniitiasouuazna sl
PAFIWNTINGN ) MINAWITTIIMIIaNM I TawIisLazANNlasany (ISO 45001) 32UUNIIG
NIWAIINL (AINNHANILLET 1SO 50001) LRZNNFIT AT BLaZ N5z I NANLEDS N1Tea
%é‘ﬂgmamuluﬁwﬁaﬁmaﬂamwwznq’w Yatlszianausuneluedding (In-House Training) UaZN13

AUINRIDTNITWE (Public Training)
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araggilszaunisal - lasin1snasg

P
salasany

LR AT RIHILI 0
INUANBITTY  1ATINMITWNHNINTINIAIFIUNITIANITNRINN WA,
LAEWAIWIATN  1a53n1sw@mniunasgiunssanIsnadan W
INAKA . non . A - o
lassnssaiiunudjuanisdaaiunisnde lWWanwasan WA,
NALNBAINNTBUNINTINIT Renewable Portfolio Standard (RPS)
1A39n13aviuNul JUAN1989L83 0N 1IHEA TR WA % W
NALNUANNNTALNATNNINITRlauaz ATl AU
1ATINITWARITIINBHANITANL A UIT UG I UFILIARD Y JUN.
(Environmental Performance Report) f 5ol Wi na oy
NALN
lassnsnawinaluladnisnivquuaienlinisldange (Best AN,
Practical Control Technology) uaznaninaskaziionulun1sue
auRIAUIENaUAIMIIN IV AN TTUTUTUULALOARINNTTY
YUIALAN
I@mmﬁ@ﬁws:uumsﬂixLﬁuqmmwmﬁ@mis:uuﬁﬂﬂ'@ﬁ’]Lﬁs aNn.
INVDITUT
1 a = [ a 9/:/ 1

nudnatuuaz  lassnsdnsdnoniwlunisaadiumnislsinlulssnu (ngu n3a.

f15a gasnnINNimIlgiein) Dewdszanm w.a. 2554
lassmsasuagunisaanads [3snuuaniuaiiangasnnnisu nva.
Qs > =
WRIATLUDY Usudszanm w.a. 2553
1a3an1InIugunIITzuIBNaf BNk lssunanaiiay nse.
9AEWNIIN guinaziuaan Jeuiszanos w.e.2553
lasinIniugun1Iszuisuafisni1ain lssusanaaiiay n3a.
9AMWNITY WNIaTzoad Taudszanas Wa. 2550 LAz 2551
1IN IRIEINMTIAMIAWANT LT NEINUlasATUTzNaT e RUN.

[ U ‘:l' = di o a ~ v v

lasinisdadsndinsuiadniiunisifivsiusiadayadiu RUN.

FILINRDNLAZIANIIVIHINWRNANITANAWINUATURILIARON VDI
Imamsa’aLﬁ‘%&lgﬁfﬂﬁ@l"lﬂﬂﬁ']ULﬁﬂﬁl"ﬁwﬁamumqluLf’mu T w.a.
2549 — 2555
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LI %a‘[ﬂi\‘lﬂ’li RIHIYIH

Imamsdam’%ugij”wﬁmVLWﬂwmLﬁﬂﬁﬁlﬁwéﬁmumﬂm’mu U,
lasaniaradsziluszuunssamsiufegusu (MSMS 2008) aAN.

28984ANIUNATEIFINT 89D

2

Imaﬂwsﬂi:qﬂ@i’l%mﬂiuhﬁa:m@luisqmmjumﬁﬁu aAN.
dautlszunos W.a. 2548 WAL 2550

SN Imqmiﬁﬂ‘mLmeoﬂ’lsw‘”@umqﬂmm"ﬂaammmaﬂiomuaﬂ’m WA,
o A

yaansuaz 23U

g e ( Qs v a > >

iseraunuD Imamswmmi_qlﬂmmmumsmmswmswaamu Tulaa WA.
meawnita
Im\‘m’]ﬁ@ﬁ%aﬂmsmULLWiﬂ’]iagﬁ'ﬂﬁwﬁ'ﬂmu WN.
TATININMUNTD (Interactive Software) LEAIAILUZUINITIA WA.
AINRIIY

o o A A wa AA o o

Iﬂidﬂ'ﬁﬁ]ﬂmﬂuaLmeamsﬂgummmmuwma’m W,
AN 6 — 9

~ % [ o o o a A

an 9 Imamimswwmuazﬂmﬂgamm@mimLum’mmaoﬂammwa FUN.

dam’%umsayﬁ'ﬂﬁwé’amu

WANBLAG: WH. ﬂiww”@umwé?m’mmLmuLLazaﬁ'ﬂﬁwﬁamu NIENTIINRIIH

AUW. = F1NWWLIUN LA LNWNR Y NIENTIINRIIG
nsa. = ﬂmiiomuq@m%mm NIENIWYAFINNTIY
AW. = NIWAILANNANY NIENTININEINITTITNTI AR RILIAR DY

A20879 — LATINISNHNERDN1ALD NT I

©  UININYINBNAUIIZUUNMITANIWRIIIUMNNYANBUAZNIAIZIN ISO 50001:2018
© U3INSNUINBILIHITTELUNTIANIINRIIULLL ONLINE (EnMS Management Consultanc
g y

- ONLINE)

©  USMINUSmUstiliuaNITaus A uNaI91UITaLl994 (Facility Energy Performance
Assessment)

SMINUINENU T URNITOUSEUNAIY — S2UVBMAA (Energy Performance

@ SmIn ay
Assessment - Compressed Air System)

@  USmindInmdsluansiausaunasans — scuvlatih (Energy Performance Assessment

- Steam System)

ucea.
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©  USmMInUTnmUT i uRNITIO S UNEINY — T2uutinLEw (Energy Performance
Assessment - Chilled Water System)

©  ySmsndInmearinuaudsznganadinwdseind (Annual Energy Saving Action Plan
Development)

©  USmindinmeaiunulsznganadannizezen (Energy Saving Roadmap Development)
WWasassUihrangaaioIawnszan

©  USMINUTAIAEN IS TZANNATNNTUTZREANR 9% (Feasibility Study of Energy
Saving Measures)

© USmindinmeadiunuinausuiunasauetideanssauenindn (Competency-Based
Training Program for Energy Personnel)

©  1SMINUIAIATIEA Heat Exchanger Network (HEN) lasltwanns Pinch Analysis uas
115unsu Aspen Energy Analyzer®

@ USmsndSnmAensiananndszndanadinulaslsllsunsy Aspen Plus®

@  USmindSamliensdenumanzanvesszuuried leth wazenmasa lasltlysunsy
FluidFlow®

© USMINUInE WU Cloud-based Monitoring, Analyzing, and Predicting System (C-MAPs)

©  USmsnUSnmdsuidiu Life Cycle WaznNséwItuan Material Circularity Indicator 284
NRANDH (Product LCA and MCI Calculation)

@  USNINUSNENRAYLRUMIWAIa8N989E% (Sustainable Development Action Plan)

@  uvinfidinsleneddununisndalaslinannis Activity-based Costing (Production Cost
Analysis by Activity-based Costing Technique)

©  USmINUSnmUsziliuanuiiusednTzuIwnsNaa laginafia HAZOP (Process Hazard
Analysis by HAZOP Technique)

©  nsfneuTIRANFATEIUNAIL

LASDINDUAL Software

A o s A A o a A A ~ v & @ Ao
Lwaauuagumsmmmm UIENY &ILﬂia\‘i&la(ﬂ’mLaﬂﬁ’liLLuULW@l“ﬁLmJ“llaﬂa‘Ylﬁ]’]Lﬂ%
(>3 1 t.{' ~
AAEUNILATIBDIND

© Power loggers (8 @) with current transformer (600V 5A — 3,000A) (22 T®)
Combustion analyzer
Thermal camera

Ultrasonic flowmeter

Ultrasonic leak detector

© 66 6 06

Compressed air flowmeter + pressure sensor + pressure dew point sensor with data logger

ucea.

0} Air flowmeter - vane anemometer and hot wire
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A22819 Software

© aspenONE Engineering Suite

© Aspen Plus® & Aspen HYSYS® - process simulation
© Aspen Energy Analyzer — heat integration
© Aspen Exchanger Design and Rating
©  Aspen Capital Cost Estimator
© FluidFlow - design and analyze fluid flow

(O

Tableau — data visualization and data analysis

© Microsoft Power Bl - data visualization and data analysis

3D
)
S.

Q)

u3En 888 malulad (Usznalng) $1na
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ADLAWDIATINTT

UEET/P5072022
No. Description Brand 5:% NN
1 Portable Power Data Logger Dent Instrument ELITEpro XC 6 sets
2 Portable Power Data Logger Dent Instrument ELITEpro 3 sets
3 Portable Power Data Logger Chauvin Arnoux PEL103 2 sets
4 Current Transformer Chauvin Arnoux MA193-250 (max 600V 5,000 A) 2 sets
5 Current Transformer Chauvin Arnoux A100 (max 600V 3,000 A) 3 sets
6 Current Transformer Chauvin Arnoux MNO9 (max 600V 200 A) 3 sets
7 Current Transformer Dent Instrument RoCoil Flexible Rope 6 sets
(max 600V 5,500 A)
8 Current Transformer Dent Instrument Split Core (max 600V 10 A) 4 sets
9 Current Transformer Dent Instrument Split Core (max 600V 5 A) 4 sets
10 | Flow Sensor for DRY CS Instrument DS 400 2 sets
Compressed Air and Gases
11 Dew Point Sensor for CS Instrument FA 410 2 sets
Compressed Air
12 | Standard Pressure Sensor CS Instrument CS 16 (Range 0 — 16 barg) 2 sets
13 | Mobile Chart Recorder CS Instrument DS 400 2 sets
14 | Portable Data Logger CS Instrument P1 500 1 set
15 | Flow Sensor for WET SUTO itec S 462 1 set
Compressed Air and Gases
16 | Data Logger SUTO itec S 331 1 set
17 | Pressure Transducer with Omega PX119-300GI (Range 0 — 300 psig) | 2 sets
Data Logger Engineering
18 | Magnetic K Type Omega - 3 sets
Thermocouple Engineering
19 | 4 Channels Temperature DOSTMANN TC 309 4 sets
Logger
20 | Air Flow Meter with Vane Testo 440 1 set

Anemometer Probe & Hot

Wire

ucae.




ADLAWDIATINTT

UEET/P5072022

No. Description Brand 5:% NN

21 Smart Instrument - Vane Testo 410i 1 set
Anemometer

22 Smart Instrument - Thermo Testo 605i 1 set
Hygrometer

23 Smart Instrument — Testo 510i 4 sets
Differential Pressure

24 Smart Instrument - Thermal Testo 405i 1 set
Anemometer

25 Smart Instrument - Infrared Testo 805i 1 set
Thermometer

26 Pocket-sized Absolute Testo 511 1 set
Pressure Meter

27 | Pocket Stroboscope Testo 476 1 set

28 | Flue Gas Analyzer Testo 330-2 1 set

29 Ultrasonic Flowmeter Micronics Portaflow 330 1 set

30 | Thermal Imaging Camera Flir E50 1 set

31 Ultrasonic Leak Detector UE System Ultraprobe 100 1 set

32 | Monitoring Low Levels of PPM Technology Formaldemeter Htv-M 1 set
Formaldehyde Vapors

33 | SMARTIlogger Time-of-Use Dent Instrument MAGLogger 6 sets
data loggers

34 | SMARTIlogger Time-of-Use Dent Instrument CTLogger 6 sets
data loggers

35 Stainless Steel Pitot Tube Testo 0635 2145 - 0.35 W. 1 set

36 Stainless Steel Pitot Tube Testo 0635 2045 - 0.5 W. 1 set

37 | Ellipsoidal Pitot Tube DWYER 160E-03 A13817 0.8 &. 1 set

38 | Ellipsoidal Pitot Tube DWYER 160E-05 a8 1.22 4. 1 set

39 Ellipsoidal Pitot Tube DWYER 160E-06 9114817 1.52 4. 1 set

ucae.




Brochures U3n19N1U3n191

o NTUTLLABANITORSANBNAIINH — 32AVLII9%

v

o NIIUILLABANITONREANUNAIIN - ITUVBINFDA

platform

o muilsziiinanssanzawnaaw — szuulain

o  MIUTLLABANTIAULATWNIII® — FTUURE®

o NMIINAINITZUUNITIANTIINAINWBAINN)ANTL
LazN1n3I1% ISO 50001:2018

e N1313213 Life Cycle (Life Cycle Assessment, LCA)
u,azm‘sﬁ'mamﬂ'ﬂ Material Circularity Indicator (MCI)
YDINAAA N

e N1INAWI Cloud-based Monitoring, Analyzing, and
Predicting System (C-MAPSs)

o USNIANBILAZIATIZNNIATNITUTENTANG I

(Feasibility Study of Energy Saving Measures)
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o  USNINSNHIUIHITILUUNNITIANITNAII NI
ONLINE (EnMS Management Consultancy - ONLINE)

o  USNNTIATUARANDUTNAIWNIIIN 19D
amsnuzﬁﬁi’nﬂu (Competency-Based Training

Program for Energy Personnel)
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VINTTUIUMINGA FIRNUTUUEUU UazdInd1inm InUszaunsniues UEET Wu
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ANTINUSATNWNAIINW FIIHALIERITATZRIN 10% - 25% ﬁwﬁuw%’wmmﬁlﬁ’lumsﬁnﬁu

nu adlafiann dewdumaizidiug guimauazgfiinodasdosdaduladsndunday ldun

o 2auwavaImMIliing azasauaguiansanladnag

o lasnuilszuuaiuayunszuiun1suia (Utiity Systems) az'lsths uwazastszdiuszuulating

° IsamuﬁmﬂﬁuiaHa&hu‘laﬁnﬁmﬁ]ﬁmﬂ"ﬁtﬁaamﬁ%ﬁhwadmiﬂsuﬁu% ?Ta%mmdwfuﬁmmﬂm%aﬁas:ﬁu‘l@

o wnunsnaaeslssmlutfiezriinsaaialnanels Wuwmindaluszaudndniela Sr2analefidn Total
Shutdown mm:ém%’umnﬁui%mLﬁ'ai‘iﬁLﬂﬁ:ﬁﬂ‘%mm%"ﬂmzuummﬂé'w%avlaj

UEET "l@Tﬁ@uuﬁ%'miﬂszLﬁuammu:ﬁ’mwﬁaoma%m%‘uinomqmmﬂﬂismﬁaﬁw"l,ﬂ%‘@ﬁmﬂmmuﬂiwﬂ‘mwé’w’mmaa

' v ¥ o [ a v & Qs U 1
13997 dumsldanuuas ldnagsaass lawilsznauaie 4 ARWADUNAN LOLA
) )
o \ A9 o LOW--HIGH ~ & . o o
'xi e @39IAIZUY Utilities 619 § Nl 'ZE AATZANANMT Audit Lazaarin
WaIwlulsean WNBLIZAIANRINH Lag

%

®  AAALATAIINTIWATLLIUNINEANLT W “Dadam

[

é’haﬂwmaamﬂummms Teun

(Significant Energy Uses)” tNadwimdTanos ° ng@mﬂ“ﬁ Utilities 7 lallnanza

s 1 ] a a v = )
WRINUADNUILMTHAR UazIATIER Pattern n5lT ° a@migtyl,anﬁlmwuu

WRIITUTZAININTHE G e 1/5U Conditions U89 Utilities NNE® L9

A13A329IATEUU Utilities Usznauaag (1) Aansan FEANRDINUAMANDINTT

v A o P )
ANULRNITFNVBINIIAILANUAE Conditions VB3 ® Sequence mﬂmmmaml,waa@munu

uazLia Reliability 284g1n30k

‘)i Audit ﬁa;&a KW Profile Ua9n13h

NI INH w1399 1 RUaRA

Utilities ﬁﬁg‘@ﬁl"ﬁam (2) IANZAITUVRIINY
utilities lapdsziliunsgaiioluszuurie

(3) 3mezﬁﬂ§$§w%mwmaaqﬂmtﬂﬁ
150Aq Utilities waz&16UN15 Operate Tnun36iaea Power Meter Aig1313n
(Sequence) WAz (4) IATZAIZUVSIAL Uufindaya (Data Logging) t 3@619 9

Utilities NAUGKNII 1@uA Incoming 310 Grid waz MDBs Lilu

Aao%2o&1v - gunsniasovda

]

v A o s o A4 .
208 Lwauummagamﬂmmaa LD% kKW,
Amp, Volt L8z Power Factor Wuaw aae

= a
ﬂ’J’]ﬂmYlﬂ 15 ¥N

doogi1o - gunsniasoovda

.]E ARUAITIAFUIIDULANUNFIINY
TLAUBIANT TXAUNANI/NITZUIN

o 6
n3/ssuy LLa$3$@]U@‘ﬂﬂ§m

usun 898 Inalulad (Us:inAalng) 9nia

digital transformation for energy, safety & sustainability®
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ENERGY, SAFETY, AND SUSTAINABILITY
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(Energy Performance Assessment - Compressed Air System)

2UUIMADA (Compressed Air System) Lﬂm:uUﬁﬁmﬂ“g\ﬂﬂukamuqmm‘ﬁﬂssuLﬁaunﬂﬂs:m‘n 29810
iLwiij'nLﬂm:uuﬁgﬂa:mzlLﬁmmﬂmmLﬂTﬂaﬁﬂﬁﬁﬂmﬂmﬁagﬁ'ﬂﬂ Seaaandu Utiity 7 “luuns” gunsni
sansanuFuanEmemMslrnui Tz sy 1w Buansnsenn Lﬂwﬁuﬁaﬁﬂaﬁ'ﬂa‘luﬂ%alﬁﬂu Tuan ua dnsu
ANNTIIUAD omadadusmindlng 40% Comoressed Air NSNSIIn

Hot Qil 67.0 %

80% Unrecoverable Lost Heat
Hot
Compresed Air

Diagram 984Wa3MuNlanlan Oil-injected
inpur ok
Screw Air Compressor (3Ua%#114a) WU

. > A
28.0% .
' [P U ' Recoverable Heat
a =) a > -
'J’]Wﬂdd']%“(ll’ﬁl%ﬂi:ﬂ’luﬂ’]iwﬂ(ﬂE’J’]ﬂ’]ﬂﬂ@ /

Latent A
Motor Losses 8.0 % Heat -

Uszanae 90% gayiFoiduanusan indeLdn 2%

A A ! A -
Nuwsngaosnanitalulissu 310 Sankey wavvau

o - S oy v Y a s o A g ¥l ¢ :
WmmuﬁLﬂuﬂiﬂwuﬂizmm 4% \Muh a7 EJL‘IM?’Jﬁ ﬂ']‘S'JLﬂ?’]z%‘SZ‘UUE]’]ﬂ’]ﬁE’J(ﬂLﬁﬂlﬂuulﬂ'ﬂ@]ﬂﬂﬂnﬂ'n']

CDA Flow Meter, Pressure
Transducer, and Pressure

ﬁﬂé’qlgmmwuﬁqﬂﬁmm:auﬁq@%aLﬂuéqﬁiﬁmunﬂLm'd‘?iﬁmﬂ%mmﬁé’@m‘sﬁaﬁﬂLﬁumi Dew Point Sensor

Welwnnsdszding Wnszuy asuaim ssvanudulanenam e menuazanasm s niandsnui
1o UEET lowamuminemseniiinauludnuos Top Down Analysis Iagi3uainmsaiamew Profile 3
NA® CDA 28932UU WAz Profile N7 Operate LLa:mﬂ‘*Ewé'amumaa Air Compressor LL@ia:Lﬂ%m mnﬁf'uuuld
mydszdunaazszu Utiities aonidu 4 szunges laun

v ' [P o ' ! ' la ¥ o A [
- End-Uses laun 3aflawssnuuaz Utiities a4 9 lasfuanzganlawasawUtiities az3ianznainy Power Meter
i a a [ o with Data Logger
NEANBIMIAILNANULJTANS, AATMzRANRNNZANVES Conditions UBIWAIITW/ Utilities, and Various CT sizes

a S o { ~ ¢ o : |
UAMZANTINUNFYLFY uaz TieTznndanuiiaaniaagl Outputs
- Distribution laun 3TULRINLBNAINWULities 1naunnaluTagalsnu lasasadsiiunsgydoly

W %

¥ a o rees a a a “hdg ¥ a ey o .
° Generation vLﬂLLﬂ‘SzllllNﬂ(ﬁlWﬂd\‘i']%/UtlhtleS I(ﬂ ﬂW%'ﬁm’]ﬂ‘SSﬁ‘ﬂﬁﬂWW‘ﬂE]\‘]E‘]"l]ﬂ‘iﬂ/kﬁlﬂiwﬁ@l Utilities a1ay Air Flow Meter and

Various Smart Meters

YA 4 '
FCUUND IAINCHANVULRNICRUVDITUIIAND

N3 Operate (Sequence)

- Recovery laun sTUURIARNGINWULlities nauaunnd lag aradsalunmsgyifoluszuuna
a 3 !
ANTTHAMINANZFNYBIVUIAND

ADLILWHINNINIIALRWINW DS UEET

o Audit US3 M INGA CDA TaIUNUNAN 9 I@U@l@lm Inline Flow Meter, Pressure Transducer, LLag 300 psig

Pressure Transducer

Pressure Dew Point Sensor %84 Air Dryer Liuszaiziian 1 fUam ith Data Logger

Audit USanmnwasnwlwwnAlrlunnsnaa CDA waz Profile n31@n Air Compressors lag@nag

Power Meter ﬁm&l’linﬂ’uﬁﬂmaya (Data Logging) {1 Brakers 284 Air Compressors ‘YJﬂLﬂ%ﬂdﬁl‘ﬁ W
a 6

Jzgzlen 1 sUanw

v

°1Jauaﬁiw‘nu"l,@m'mmmw‘iﬂ%mm (1) aunua89 CDA (2) fas w3y CDA VBIUARZUNUN (3)

Sequence 2BINILAK Air Compressors (4) AU WAz Pressure Dew Point 789 CDA ik Pl

(ﬂi’ac’o’mm Free Air Flow Rate mu Inlet Filter R WENG’]%VLWWWYIEL’ESWW'J'N “Load” w84 Air Com-

©

pressor WAazle3ad LAatandw asszansaw laosaidlsinmeiu kW/A00 scfm
211287 Load/Unload Profiles ua4 Air Compressor TERINAW? Umiwﬁﬂagluann: Total Shut-

Q

down uazluinsly CDA Tulsssu iiaihundwimySuno CDA 137 wasdasinilailSouisuny

CDA findia (370 1) NIdNFasInATINNIM 15% lssnuasdiiiumiaunuszsenganiilansy  ArfionMeasuemen

O é'hama"uadﬂawmmmiﬁiwJﬂwﬁamuﬁvlﬂmﬂﬂ'ﬁﬂs:l,ﬁuﬂ

aﬂmiaml,aﬂslu‘swuu L‘Iiu CDA Leak, Pressure Drop Lﬂ%@lu
. ﬂ‘iiJﬂ’J’]&J(ﬂWllad CDA ‘nmami%aa@ﬂaaanumwmaamﬂlaaﬂi“mumswa@

v 6
«  Sequence ﬂ’l‘ﬂ‘mﬂ%adﬁmﬂﬁaﬁla‘i_lkmﬂ(ﬂ’l%@]%‘q%’ﬂﬂ(‘l Utilities LLae Reliability %ﬂdﬂq'ﬂﬂim

Inlet Air Conditions

« 118 Air Compressor [NaLNNUTEANTNN wIatlfowduwlwuunil Variable Frequency Drive Measurement

A LLIGAE UEE TECHNOLOGY (THAILAND) LTD. @ 06 4559 5185 @ INFO@UEET.CO.TH WWW.UEET.CO.TH
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(Energy Performance Assessment - Steam System)
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syl (Steam System) iuszuunfinslonululssnugamwnssunaodszinn 1w emsuaz
o A a a a a > S @ ! A o o ¥
5 w3090y Fana wadl Jlandow uazdlasiad iuau szunlashingnuasiduszuunasudusan
whnuIuRavauszuuasnannlamsiausesrzut lasihasnsunadiliaausnsiina dnnsgenna
& o A A, o [ s A a a a > s
vayauaziazasiianindudniums Operate szuvlahassfidszininw ualvnisguaszuvlainluy
Tssumulngdanwidu ‘o lufidymialudlasaasmaanluye Sualwlznuluanzidsininm
i SmIgaFswasau 1o (e Damper %3 Combustion Air 100% Jlaviheaumunilanuaz Steam
) PR . P . S vl
Trap awinFananw uau ludamunigann aomelt milenzwszuulaiiialniulanniias oper-
P P P L . 2 a A A A WVI, s ' e A
ate rULNII@fiianzaufga (Optimized Conditions) Faidufsnlssnuninslrlaihainssduiiuns
{ 9. a > > 4g - g o o
Walnmsdszifing 1Juszuy asundu a9anulRlanaNaNMTIANLALALINATANTUTZREANA I
v v Y A o . a a ¥
fla UEET lawamumimanmsdufinnuluansae Top Down Analysis lagisuannmyianenany
o o ' Y& A @ o @ a s a o a ¥ A a & '
FUNUTTZANIM T ML TR N LR INMIHAa2a91381 MIlnTawdanudiinalaifinga annnuuus
mMsdseifinuaasszuy Utilities aanidu 4 scuvsas lawn
o ) ¥ o ' { ' g ¥ o a &
- End-Uses laun 3afilandsnuuaz Utiities 019 9 lasfuanzaafilawdanu/Utiities 9:3101znau
v a wn a & a
INZANTEINIAIUANA U UANT, ITzrAMABANZaNTaI Conditions TBIWAIIW Utilties,
a S o { A ¢ o ' .
AeMzrnAsnuiigyie uaz Iinmzinasnuiiaanisaylu Outputs
- Distribution laun szUU&INBWAINWULities naunalufigalonu lasaradszdumagyidoly
. P :
ITUUNG AATITAANMULAINZRAUVBIVINANE
g ! a L ) a a s A b a o Qs
© Generation launizuuwdawsswUtiites lasRansandszininwaasgunsmilonda Utilities Sau
N3 Operate (Sequence)

' ' [ o ¥ Aa ! a N
° Recovery VL@]LLﬂ TUURIABNRIN W ULilities NRUAKNS I@]&I@]S'J’%ﬂi&ﬂ%ﬂﬁigtﬂuL?TEJI%SZU‘LI‘Y]@ UAINCNH

ANMMULANICRUVBIVIION

faEuwINIIN AR wY s UEET

o M3V FDUANMNAUIERUV DI “é'lmuqu (Controlled Values)” ﬁ@@lmu@haq 7% amnivaan
289 Heat Exchanger /3 Cold Side "Lsigol,ﬁuﬂ’nm‘hl,ﬂu uan
m’maafuqmﬁgﬁmaaﬁ'sﬁavlaﬁma:ﬁa Condesate i'}ga
171 60 °C wia'ly mnganiw msﬁﬁmmﬂmiﬂ%'uﬂ;a
7137980 UMIINW8I Steam Trap 113 Unit 1ot Fail

Open - Fail Leak - Fail Close TSR
@‘i']mmmé'ﬂmumaawé’amuﬁgryLﬁﬂiuszuuwaaaaﬁmm:mﬁ,’l Condensate nauanls

a { . { A 3 a ' a
39821 % Excess 02 LLN&QELL%Q&I?JQ\‘] Flue Gas *ﬁaam)’m Boiler Lﬁa’JLﬂﬁt%‘lﬁ']ﬁﬂﬁ’JuWﬂN’]%

©
©

o mamamaanawmmmiﬂimmwadmmvl,@mnmsﬂswmu%

A a !
mmmﬁaanvlﬂamsmmﬂ
aszmuﬂswammwﬂwuummma"l,aml,waLﬂsﬂum UUﬂUﬂiwﬁY}ﬁﬂ']W@l’]&lYﬁwUlu Specification

bR LW alSuui EI‘]Jm_Iﬁ’]WlI E]%Jﬂ f1MIUN13YI1 Benchmark Inlet Water

Pressure

Mass Flow 1.00 thr

17.000arg  Sp.Enthalpy | 884.8 kuky

Temperature 2072°C Sp. Entropy 2.398 kukg/K

Saturated 0.00 Energy Flow 2458 kW

- 14U LL%'J‘Y]’]\‘m’]iNﬂ@IVLa%’W] mm@mm I@] | LWSJE‘T@] ﬁ’J%‘Y] EN

o
91nM3 Flash Condensate ﬁﬁmmé’ug@n’n L% WIN Outiet Gas EETE
o o w‘i/l’ Y A Pressure 3.50 barg Sp. Enthalpy 2,743.5 kuikg
Flash Condensate a34aW 17 barg 1 a1 azlalein 7 Tomperatura | 1430°C | Sp.Entrapy. | 6.856 kg
o ' . A ¥ Saturated 1.00 Energy Flow 93.9 kW
A31UAW 3.5 barg tn1NY 0.12 a% 1830 12% Lﬂumu §t
. a@msgaglﬁﬂmzuu L% Failed Steam Traps, Steam !F'““ A
Leak Lﬂ%@]u Outlet Liquid Mass Flow 0.88 thr

Pressure 350barg | Sp.Enthalpy | 623.7 kg

« 15U Conditions 183 latiinGalnranasaaInuAIN

Temperature 148.0 °C Sp. Entropy 1.822 kg

Saturated 0.00 Energy Flow 151.9 kW

ABINIIVBINIZTLIRNIINGS

FIDED

gunsni

dnsu
N1SMSI9IN
wavviu

Flue Gas Analyzer

Handheld Thermal Camera
for Surface Temperature
Measurement

Ultrasonic Leak Detector
for CDA and Steam Traps

Ultrasonic Flow Meter
for Liquid Flow

Power Meter
with Data Logger
and Various CT sizes

Flue Gas Temperature
and Compositions
Measurement

Thermal Image of Boiler
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(Energy Performance Assessment

FugamnnIauiinmalaiugn (Chiled Water, Chw) tHaauguamn)ivaInszuInmInga uazly
J2UU AHU iHamuguamnglvesiuiidinnuununiloeiasdiuameauuy Split-Type szuusiiiu

o ' & o ' v v v
Mﬂgﬂuﬂd?ﬁLﬂuQﬂﬂim “ﬁuum‘gu” Na12A8 ABIRINIINABURHEIAINNABINITVEY Users leJ'J']ﬁ]ZL'ﬂ‘Ha Line

MINRN WIDVBIFINING LﬁaQnmgﬁ"naaﬂi:mumma@vluvlﬂmuﬁmmmi PIDLNBWBIVNIIUIDN RILTN

71 Users dasaszalwiiia Flow 183 Chw widnssuiiaznaumsundaymAdaioing uazaziauninum

4 Y a da &
mm@;mmmqmaaﬁmﬂmmnmu

MUl uaNTIRULAUNR U ITT UL EuaaIf L BunTlasle Holistic Approach Aauasndszuy

9 Chiller, Cooling Tower (n3&fiLilus Water-cooled Chiller), Chilled Water Pump, Cooling Water Pump

vy g ' v A v v & ' A &
ERSISUUNDWININRUG Lﬁﬂlﬂﬂﬁiﬂ‘iu&lu"ﬂ WUIZUY ATUDI mwmmuulamawamﬂLmﬁ:mm:mmmi

dUrznganasnuila UEET lawamuwinismssiiunuluansme Top Down Analysis lagi3uannms

- v e o & o v o , o o
AATZTRANNFNNUTITZAIINTLINAIW INNIAL Cooling Load U8952LLY NNHILLINTUTHRULARE

32U Utilities aantdw 4 szuusa8 vL@]LLﬂ

End-Uses laun 'gﬂ“?'i‘l%ﬁuﬁuiﬂmﬁLﬂiﬁ:ﬁmmmm:ammmimuqmymﬂﬁﬂ'ami, SATERAY
WANIZRNVBY Conditions V89 ChW 3Lﬂ§1:ﬁw§0uﬂuﬁ§m‘, B8 uaz AAzAnaInufiaania
Distribution 'lALN S2ULEIANY ChW, CW mﬂ@i”umavl,ﬂﬂ'aqﬂslgmu lasamadszi@unsguyoluszuy
N8 HATIERANUANILFUVDIVIIANE

Generation VL@;LLﬂI Chilles, Cooling Towers, Chilled Water Pumps a2 Cooling Water Pumps lag
ﬁmimwﬂizﬁﬂ%mwmmqﬂmni Laz&1AUN1T Operate (Sequence)

Recovery 'laun 32U Chilled Water Return uaz Cooling Water Return Ia pavaLifiunmagyiduly
FTULNG HATEAAMUANZRNVDITWIANS

AIDYUWININIIANRUINBUDI UEET

o AIVHADUANNULRNIERUVDI “ﬂ’]ﬂ’)‘UQQJ (Controlled Values)’ ﬁfﬂ(ﬂi‘ﬁx‘ﬂu@ﬂ{lﬂ LT Qm‘ﬂ{]ﬁ“ﬂ’]ﬂ@ﬂ

289 Heat Exchanger /3 Hot Side ludniAnanasin uas
mmaauqmﬂn‘jﬁmmﬁuﬁavl,m{maxﬁa Condesate iwﬁﬁﬂiﬁqmmgﬁ Ambient
wia'la windnan GRRITER R eI TN e 9@ Markers ’lugﬂ@ivmmw f
qmﬂn“ﬁﬁlmimﬁmmﬂ Ll,am:ﬁﬁiaﬂ%"uﬁagm%amiamammu #aNNLAA Heat
Gain wa189e19vhlwiAia Condensation nulaawan sihldgdam Corrosion la
@579891 Drain Valves Miimaidafislndala

o ﬂ's%smﬂi”aﬂﬁmwﬁmuumm Chillers, Cooling Towers, L&z Pumps WeaSsuisuniy

ﬂiwﬁﬂﬁﬂ']W@n&l‘ﬂ‘Sw'ﬂlu Specification LLag LWE’]Lﬂ‘iﬂﬂLﬂﬂUﬂUﬁ’]u‘ﬂﬂ&laﬁﬁ%iﬂﬂ’ﬁ“ﬂ’] Benchmark

(UEET Wisuiipuandssansninaas Pump m@vl,@ﬂummﬂiﬂnmm PSAT 283 USDOE)

o 15z nlszanTnwaainiszuu lagasiaiauaziinin

. 89T INA LLa:QMMQﬁ@Tﬁu Supply e Return w83 UaJ Chilled Water Lae
Cooling Water

. Wa\‘i\‘l’mvl,wwﬁwslﬂﬂﬂ ChlIIers Cooling Towers ULaz Pumps

. mmcﬂumu Suction LLa“'mu Dlscharge °LIE]\‘J Pumps

ﬂ’]Luuﬂ’ﬁWiaMﬂuﬂﬂiﬁUﬂﬂi am\mau 1% LWﬂﬂ']u’Jﬂ,Lﬂ’] kW/TR Profile 183320UU

o A28 EI’]G"IJ E]{IﬂﬂSJEJ’] aInTUTEn U(ﬂWﬂx‘i\‘i’]uﬂvL(ﬂfﬂﬁﬂﬂ’ﬁﬂiwL&lued

«  Sequence mﬂmﬂsmaﬂnwamauIamUmu@uﬂmm Utilities LLaz Reliability madaﬂﬂim
- uaww Chiller tiatinyszannw mmﬂaﬂmﬂmmuwu Variable Frequency Drive
- @aq9 Digital Information System (g C-MAPs Brochure) L8 l#&141300UANITZULLLIL Real

CALE ' ¥
Time LAXRIANTNANANIIHATIALLTRIIAUT (Machine Learning)

Chilled Water System)

FIDED

gunsni

dnsu
N1SMSI9IN
wavviu

Power Meter
with Data Logger
and Various CT sizes

Ultrasonic Flow Meter
for Liquid Flow

Handheld Thermal Camera
for Surface Temperature
Measurement

Air Flow Meter and
Various Smart Meters

@

‘W
300 psig

Pressure Transducer
with Data Logger

Heavy-Duty Magnetic
Mount Thermocouples
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N1SWURAJUIS:UUNISYANISWavLIUMUNONUIY
na:uamsgu IS0 50001:2018

o o o A § A d Y @ % a YL ' a >
TIIANTINEL (Energy Management) LﬁumimLuummaaaaﬂﬂiwmmmaanuwmmmwalmu’lm’mmﬂ%
ﬂ niwennsasafidsziniam miamenﬁmuwadmmaoaaﬂm SIUTLULNNTIANTINAING (Energy Management
System) Lﬂuﬂawaanaﬂimmmmmmmaamaawwuﬁmﬂmm fAu ok muaulotnandanu mnﬂiwmﬂmuwaamu
NTLUIUMS WAZTUAEUM G LAY Lwaslmmmmmm’mn1J3~mﬂwm%u@"h FULMITaMINAINUTiasan TN
‘]Ji:?.lqﬂ(ﬂsl,‘li mwaaﬂﬁi:nauwaa@ﬂaaaﬂummgmmﬂumamu mssaianfidinenfiianunsey Suszaunmsnt § flanug
anuanlafganuszuumssamsnasnwiIaduiendaaiduasnis
P Ao a o o A s a =2 [ o @ !
uTn 988 wnalulad (Uszinalng) $1ia Suszsumamnadunttnslssnulunsiainszuunsansngans W
m33u383lag Certification Body #131nna1 20 1599w lunang o gaAIMNTIY Lk il Jlasadl 013 wan wWuau

@ ]
=

«dugremnaspumtanwasnuuedszndlng wazéa 8 TUAOUM TRAWTZULMITANTINAINUAINRANe Tt
vLﬂEjﬂﬂiﬁJi:ﬂ’]ﬂLﬂuﬂgﬂi:ﬂi’NLLawﬂi:ﬂﬁﬂﬂiZ‘Y]‘i’N‘Y]Lﬂﬁiﬂﬂﬂﬂiﬁ]ﬂﬂ’]iwadd’m

. lovaiwn 20 Tuasumsduinnwialnlaszuunssamaninuisiiu AOAARDIALVDTIIMUANAN] RANELA
AIFIUEINA 1SO 50001:2018 mugﬂ@?’mé’m

firnunlasvagiona:AouSUTnGaU ® rnun Energy Baseline dnsu SEUs ™
e mlamalunsusuusy (Opportunities for
fnuAvaUIYANa:uauU1Y Improvement, OFls) Act

o mlomalunisus:ndawavviu ( Energy

fAnuAs:uUIdNdIs Saving Opportunities, ESOs)

uejd

fnum EnPl dnsu SEUs

Y o |
]
&
& o |
@ AIUdNIWanaULINUNIVNISIDU
—-m darulgurgwaoviu @ a1 Energy Saving Action Plan 5
i
H S A - £1] . 66 ” =2
ﬂ iAo [pINganuUSUNYBVaVANS n inuna “dnnus:aA” ua: “10nug g
= =
51AS1:HADLAGVNTSIIA:AIWANANIVYEY Interested Us:gne Action Plan, — § 3
Parties danin:10sungrivigua:deninuaningadon Operation & Maintenance Controls Sde
na:us:1jundudennaen - = =
n finum Competencies la:nwuidnausy % g
Us:1iunonssula:ns:uouns 2 3
= - n MAUALUINIVESIVAWAS:ALN e |3
c m damsnauidsona:lena S o
[} ° g = 35
= — n Anuanuanomsdearsmeluna:nmeuen 2 =
nNuUNJULA:HWUAIUWADYIU s 2
® mnun Base Year n fIMMUALIUONVNISBONIIUY §°
® MNUAMIGIRATUWADYU (Energy E
Performance Indicator, EnPl) dnsuavrns n ﬁqﬁuﬂuuanq\)nqsé’ﬂf‘i—a | §
® rinuanudNYMSIUSeUIigy o
¢ f!‘lP'lUﬂUs:lnnwa\)muua:ﬁndou AInuALLINVNISIENS:SD N1SIA UA:NISIIASTEH -l =
® nnum Driver(s) o
® fiun Energy Baseline uovovFins n msooUs:1iumselu, NC, CAR & PAR g
@ rinum Significant Energy Uses (SEUs) =
- ¥

Us:5U Management Review

RIZUZLK N n13a Lﬁ%\‘i’]%rﬂ 8 UEET

- o o i > o g o

WULNBTNEWITUNINUNIUNGING (Energy Review) lugtluuy Microsoft Excel finunslanuuazliudysunauanis
UszmeunaIgh 1ISO 50001 Version 2011

- szoznadiiuns dszanm 8 - 10 Wan laaddiwaninaasnisiwalsess nedulanin 18 Tu aniuflnausn 6 Tu

- HAnauw 3 nangas laun NANFEAT “NITNHWITZULNITIANTINGITHANN)ANLUALAIATZIH ISO 50001”
nangns “N130329U T AN S IRIZUUNITIANITNAIW” UaL nangns “m‘sﬂswﬁmwé'amusl%qmammm”
losidunangaias 1 i;u. 9 Az 2 7% lugUuuy In-house Training $wanawzTawlafiv 30 ﬂu@imiu

. *ﬁﬁi:m(ﬂq@ﬁwﬂmmé’a"l,@;%'ums%'mmi:uumsa‘i’@mswﬁamuicﬂmm,hmm‘tﬁmﬁ'maammgm (Certification Body)

- 9. sute daduiivinsmasdives dunssumsle “ﬂmzﬁwmuﬁmimﬁ'ﬂLﬁaﬂqmmﬂniiu&éu Uszinnnsaans
WANW VBINTZNTNPAMNANTIN Uazlu “ﬂm:ﬂ‘i‘i&lﬂ’]iéﬂiﬁqm’g@ mﬂ’l@ﬁmqmiﬁ'@nmLﬂ'%laqﬁaua:gﬂl,munﬁmn
FUTDINIAIZIH ISO 50001 L{W;js:uumﬁ@miwé’amummg%msl” maaﬂiuﬁ'@nmwﬁumumLmuLLa:mﬁnﬁwﬁwm
nIznTanasns v lnianuan s tusnsas Aavesszuunmssamnasnwduassd
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nasuUs:ldu Life Cycle na:n1sA1udrufn Material Circularity

Indicator yavwannturi (Product LCA and MCI Calculation)
wsﬁ'@ummammgﬁamui@?ﬂiau Bioeconomy, Circular

Economy Wa2 Green Economy %38 BCG Economy UEET T3n13vh1 LCA uazmisdnuwaman MCI lasiunmg il

Model tuwalaasulyuiy Thailand 4.0 ﬁa:ﬁqvl,ﬂgjl,m Uszaumsmsln1snin LCA waznsdwinan MCI Usznaununis
. Ce > _ 4 dah ¥ 4

WM IN@W8819838% (Sustainable Development Goals, I%IﬂiLmisJ GaBi 910 Sphera Faiduldsunsunfylznunilan

spas) lag 47NN21 10,000 T8 UAE Lwalmamsﬂswmunﬂ@laa iniwansy

. v Y 2 = UEET Laaﬂl“ﬁ GaBi LCA Database Gﬁdmauaamam Life Cycle
Bioeconomy LUHUAIINRANIN mmmammwwgumu

. . o Inventory §1M3LEARNANITNAN 9 LT% INBATNITY 105 BLiANTE
(Renewable biological resources) UazNIUUMINTWYINT Y 3 g

a_ % o { { a a ¥
o ! a o da ! £ HNT WRINH DIAIURZLATIDIAN WANRAN UazRINe Duan vy
mﬂa’nLﬂuwa@mmsmummawu o v 4 %
Ut Database Lﬂ%Nﬂ'ﬂ'\ﬂﬂ'\‘iW@Nu’IIﬂHHLTU’J"D“IQ.‘I"IIQG Sphera N1
200 Ak LLazLﬂuvl,ﬂmummgma’ma ISO 14044, 1SO 14064 uaz

ISO 14025

«  Circular Economy muﬂﬂﬂ‘*ﬁﬂm‘[n’ﬁuﬂﬁﬂ’m%u
ARAAIINTTIN LLamﬁunmmaammumam

\undasimnan 9 Immwmwa@mmw&amgamd
9AFIANIIY myaamslaninenIsIimTa a(ﬂ“ﬂEl‘”LLE\]“‘NaﬂizYI‘U@iaédLLﬁﬂgaNIﬂﬂiﬁu
. Green economy Lﬂunﬁiﬂmamaima’mLﬂimm FIAN uazRILINROA
mmuaaﬂﬂiﬁinfﬂ “Sustainability” SIKaARAY 9 o TNimaaa i modangle usr Tosanlrag doin lu
ﬂafauuaaﬂmma 9 vl,mwmmmmmiﬂgumrmng%mf;lm'mu wasasmualnmssamsiiaanudatiu (Sustainability
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Management) Lﬂumﬁmamwmﬂm wmimwu@LLammwmmumuvl,ﬂawnimumﬂiuaaﬂﬂs fhotnspadatiafisanlu

mﬁwumwmmmm aamsmamswwmama fafiu laun

. Nammumaammaamaammmmm (Life Cycle) Voanaai N

- Material Circularity Indicator (MCI)' va9naasmmasdndizianaznemw (1) i‘:ﬁ‘.l_lﬂ’lﬂ“l?ﬁ'@qa‘i_l‘ﬁvl@?mﬁ]”mﬁﬁu“ﬁ’laLLaf:
21NN1T Reuse/Recycle (Virgin, Reused ez Recycled Feedstock) lunszuIumInga uas (2) i‘:ilma’]ﬁl“gwaﬂﬁ'm‘i/ir

MU iuiganstia (Life Cycle Assessment, LCA) WRENIIAIWITAT MCI °naawﬁmﬁmsﬁlgﬂizummmaz{agaﬁmﬁau

A uailyunasiianaiu lag LCA Tnanuidyiunansznuewiwasey luamed MCl Rnnsan “M3Wa89789 (Flow

of Material)” @maﬂmﬂ% Waste from recycling process

N gﬂ@iy'mmwﬁd WEAINTY

Inavasiaglunizuiuns

a b a Qo ¢
NRAWRZNNT RIS INE AN TN

o A o ¢4
fniuNRanmwnna 1 MC Recydled Vatorial . V2S1e o
8 ' = i feedstock . ) collected for recyciing
UANTLHRINNT 0 D9 1 2N Lifetime and functional recycling process
- Yo oA units compared to
ﬂizmumma@lmm@u industry average (utility)
" o o considered during use
a1l Sy Virgin
NLANIIMNDITNTIANIRUA
\ feedstock
LaZTBILRIUAZTINALAAIN ﬁ L 4

Material going to
landfill/energy
recovery

b & Manufacture
milznugndinaunInag

A1 MCI 920U 0 Twnne

Reused Components

AJWNRIIN AINNITUINNIT Components collected for reuse

Naml‘%’s’@qauﬁvlﬁmmﬂﬂﬁ

Reuse LLa¢ Recycle ﬁv'mm

wazpa9FuazaNnLAa

ﬁnﬂﬂ'ﬁsl,{mugnﬁﬂné'um

lionae lufinadsnay an MCl azmiy 1 Tun1sd 176 asansezlansrin LCA waznisdiwam MCl agnals asans
§3130 (1) 711 LCA uazénwiosen MCI PoInTEU MM INEATA9TU (2) AN Scenario a4 9 UM Iliudsanszuauns

a [ { [ a iq ¥ o [ ! . ° ° ! a ¢ .
Na@lLLazﬂsuLﬂﬁyuﬂszmmmq@uﬁh (3) SWILUAAE Scenario YN LCA waza1wIma1 MCI (4) ALa31zh Cost/Benefits
o ' N ] : . PR o
fMTUULARE Scenario LABRINTUNAINNNNIYN LCA uazan MCI iunitsludszlooudila uas (5) 1dan Scenario AANZFY

1 “Circularity Indicators: An Approach to Measuring Circularity - Methodology” lae Ellen MacArthur Foundation Laz Granta Design
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n1swmiun Cloud-based Monitoring, Analyzing,
and Predicting System (C-MAPs)

Liayzaaa

ﬁ]ﬂ?illﬂ']Uluiiﬁﬂquﬂ@a’]%ﬂiillaiqﬂmE]?Jﬂ C-S
ﬂ . ° ¢ - VA — Management Level:
IRINNIN lﬂﬁqﬂﬂqiwﬂ(ﬂ qﬂﬂimm’aﬁ]’mua: - ERP

Planning Level:
MES

ALANANY 9 (3aLilu Field Level) AT791003a1N
\NE2T89 LTU QUAADE ANWGH 320U LTuA UAIR

: Supervisory Level:

aalg9rruuyszanauazauan (3audu Control Lev-
: ¥ SCADA/HMI

el) L1171 PLC uaz PID 1duah nawazad Response

' e e ' - Control Level:
ARNIZFUNAUNEI Control Instrument 131 Control onro meve

- PLC/PID
Valve Lﬁjmu SCADA (3011w Supervisory Level) " Flld Levet
i’JﬁJi’JlﬁlaﬂﬂLLﬂ:ﬂ’liﬂ’mQNﬁ]’lﬂﬁ‘]ﬁ]@]’N 9 1%13\‘1\‘]’]% Instrument

m"lr?ﬁq@tﬁmﬁ'u LLa:LLamwaquﬂﬁLﬂunﬁwﬂﬂ Automation Pyramid
ﬁﬂﬁmminmqum’%lao%'mﬁnﬂﬁuﬁﬁvlﬂaaaﬂvlﬂ
=% Control Room uawu SCADA Lﬂuﬁanans:wﬁaqﬂﬂstﬂu Field Level NUA mwsamaﬂﬁmuﬁ’iﬁLmli’@lqamuﬁawﬁm
ﬁ'msm%aaﬁfumgumsﬁ@%ulwaoéu’%msmaﬂnmugm’mﬂuI@m Manufacturing Execution System %38 MES (3aitdu Plan-
ning Level) luumzi@iann tJ"]Uu'%mil,l,a:é’mmuﬁLﬁm{aaﬁ'unmwLqumﬁ]ﬂT\ﬁaéﬁéﬁﬁfﬂmulmijlnaaanvlﬂ ﬁ{a;&a@ha 9
Lﬁmﬁ'ueTuVJu MY YAIINT Wazau 9 ﬁaﬁuagumsmumu {agaL%éwﬁﬁﬂa:Lﬁuagj}uuszuu ERP (a1 Management
Level) MITHUHBNN 9 @Tm"l,&i’a"m:Lﬁuﬁﬁﬁ'\immﬁmﬁ%aLmumw'lU@Taasl,%{agaﬁy’amnkamu (MES) uaza1n ERP dsznay
masasule agelsfiay T,iamumm@nmaLLa:mmﬂLﬁﬂéa‘i,ﬂ,mgﬁ'ﬂa:amuizuu{a%1a/muqum:mumw'ﬁmuﬁas:é’u
Supervisory Level #38fa9355U1 SCADA L1111 mm%amfa{agmmiﬂﬂiamuﬁuéauﬂmaﬁn%:mé’ﬁmmaﬂLﬂ’éﬂmim
Spreadsheet vinlndvas1iaunang 1w @Taaagjmsamuﬁaéﬂﬁfmmlﬁmﬁwﬁagaga uau e}walﬁn'ﬁéfﬂ’ﬁulwméﬁmi
a1 lunausuasamaiinwuys

ﬂ’IEII@TLLu’JaWDa\‘J Digital Transformation E%’M%"quma'mﬂﬁ&l Wae Industry 4.0 UEET "L@Tﬁ'@ums:uuﬁmmn Level @iﬂd
9 ﬁnénﬁoﬂwgﬂﬁaéuu Platform 1#87138n21 “Cloud-based Monitoring, Analyzing, and Predicting System #38
c-MAPs” Tagsan Function MLABIRUMNINLIK NMIIATIZN W8ZMIAIANTOE (mugﬂ@%ué’m) lnanuss U@ et
AosUANIERy189 C-MAPs laun
1. ﬂ’;’lua’lu’ﬁﬂluﬂ’ﬁﬁm’m‘ﬂa;&aﬁt\‘]l,m' Field Level, Control Level, Supervisory Level, Planning Level LLaz Management

Level LLUU Real Time

2. m’mmmsnﬁamﬁﬁa{aﬁamﬂnﬂﬁ Tumazdufigninmu fivw vusasznnaduns anulafisunsnnde intemet
3. amuEanInlunIANanIo. Parameter ﬁﬁwﬁryvlﬂéamﬁwﬂizmm 60 wift laagouang
4. anuaN1InluT Integrate °1Ta%1aﬁamnm:mumw'&muﬁa{aQamoﬁ%ﬁ iausaadu KPIs ﬁaﬁum&uéﬂ%mﬂu

o A 1
NMINARWLY
Dashboard LL&@4 Operating Conditions Dashboard ULRQIRNIIDNWE
a a P
YBINTZLIBNINGG LN MONITOR PRINTTLIUMIHAAN AT ANALYZE
ANNILVDINIZUIUNNITNAN vayafinTiausziudin

C-MAPs Concept

Dashboard U&ad AAILUTVBINTZUIUMINAN
. L v e e .

gunIasaanInLTauaany Cloud 60 wfrennflaanmsmeniIns (PREDICT)
2838910 SCADA %3a DCS

VaYRIN Data Historian

Taglouuudnass (Models) SWILNTZLIRANT
Hiafiiawnvayaluado Munuvaysd
Vayafl Import AINUARRIBH #37970 uazANuEINIn USRI TaAT0d

vayantlawan (Machine Learning)
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uSnasAnuinazilas1:nUINSNIsSUS:NEAWAavvIU
(Feasibility Study of Energy Saving Measures)
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L AUNUIZAUNTMUDURKID 18?

0 FuwnInstserdanasinu wa lunnunasdsmdunadszndanainuuscnanouunu g o

o~

NI LS /
0 W@IMIUITRIANRIIUN Implement H1TwT LB UIIAWINAIN Pump naaLdne
WaIINGEAAY Variable Speed Drive (VSD)

A aA = o (% a v d' 2 v > % s
u3En 88 nalulad azindlng) $100 WiEnndinmaunsdannasnuuazmtiznde
Q ] =Y =Y ¢ Q Q H Q
wasnulugamnnTan varuanauINMIdnEIUALIaMzRRNAINIUSEREANRI LD STYNALTEHER

Y a { % v s ° a
WA IBUAZHAGDUULNHNI9NT0% lapfiuaunfiinege annug uazdszaunism lunsdnufiunululssnu

q&ﬂﬁ’]‘lﬁﬂii&l Ly Software ﬁ’?ﬂ%lﬂﬂ’ﬁﬁ’l%ﬁMﬂﬂdaﬁ’ﬁﬂii&lﬁgﬂﬁﬂd LaUBEN

ADYWNIATNT

) [ & A .
O N1AINIIUIAINNLEWIINNTT Vaporize Liquid Nitrogen Nﬂi“ﬁaﬂqmﬂg&mad Chilled Water Return

ENERGY, SAFETY, AND SUSTAINABILITY

c N5 (vap)
Liquid NitrogenTank Vaporizer >
30 tons/day Process
New Heat
> Chiller —l
Exchanger 15.24 °C ChwWs
15.8°C I

ChWR, 200 m3/hr
PaINIRdunTinanuEwn laannszuawntudad lslastaumad mdunie lulasian T lsae

goanniinas Chilled Water Return (ChWR) nauas1uiis Chiller tlena Chilled Water Supply (ChWS)
nsmw’h?tu‘[mwummLaamuaw 30 du sas M3 wavesindu 200 mew. amvmmm ChWR 15.8 °C
\{larinu Heat Exchanger fiaaadln mmsna@amﬁnuaﬂ@ﬂiwmm 0.56 °C 1886 Load 109 Chiller la
Uazanm 16.9% Huaanulszanm 3 AULIN Imamium Internal Rate of Return (IRR) 1011y 22.7%
Tsunsuiilogmsunseanuuy laun
o lisunsu Aspen Plus éh%%'uﬁﬁmmqmﬁgﬁ“nm ChWR LLaz Nitrogen @Tﬁu"maaﬂ"uad Heat Exchanger
o lisunsu Aspen Exchanger Design and Rating (EDR) f1TUaaNUUY Heat Exchanger
o Tisunsw FluidFlow §w3UsanuuuszuLna Chilled Water

O 11@3117 Heat Integration 2aInszuIwn1sHaa Inlsseudlasiad
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1919 NwaN Boundary 1WA 2 Lﬂuﬂimm‘wmmu‘nmmﬂ 9954 MIUMANNNTVe4 Pinch Technology
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ﬂ"l‘ﬂ“gwé'\‘l\‘i"lu“ua\‘i Process LLﬂ:“IjlwaamL‘Ll‘Ll Heat Exchanger Network (HEN) ‘ﬁmmmw‘ﬁ'q@
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(EnMS Management Consultancy - ONLINE)
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(Competency-Based Training Program for Energy Personnel)
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waz ISO 50001:2018 (EnMS Implementation)

o N3ATUsTIABNTRITUUNITIANIINAIN
(EnMS Internal Audit)

o mrsziinanssanzawnasswlaaluiaiauas
Jagag'lm;ﬁ%wﬁw'm (Energy Performance
Assessment using EnPl & EnB)
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(Measurement, Verification, and Financial Analysis of

Energy Saving Projects)
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o N5USTUIANRINWIWIZUVAINADR (Energy
Saving in Compressed Air System)

o mrtlendandsenwlnszuurinibn (Energy Saving in
Chilled Water System)

o mstlendanasswinszuularr (Energy Saving in

Steam System)
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UEE TECHNOLOGY (THAILAND) LTD. InsAwn: +66 06 4559 5185 | email: training@ueet.co.th | web site: www.ueet.co.th
ﬂ 38ousu | saA

MsNSIUS:TUNIEBIUS:UUMSIAMSWALU 1 ONLINE 2,000 9 29
MSWRALNS:UUNISDYRMSWavLIUMUNANUgLa: 1ISO 50001:2018 1 ONLINE 2,000 23 12
msus:duaussnumuwauulnelsrBINIa:UaYagIUAMULADYIU 1 ONLINE 2,000 9 27

MsnsvIA Msligouaus:ngn 1a:msdiAs:Amunisidudnsulasomsus:ngawaonu 1 ONLINE 2,000 16 10
MsUsgAWENUTUS:UUIMASA 1 ONLINE 2,500 20 17
msus:ngawaonulus:uutidu 1 ONLINE 2,500 27 24

Introduction to GHG Accounting 1 ONLINE 3,500 14

Pinch Analysis and Process Integration Fundamental 1 ONLINE 3,500 28
Distillation Fundamental 1 ONLINE 3,500 12
Heat Exchanger Fundamental 1 ONLINE 3,500 26
msus:ngawavuiulus:uuinay (Fans and Blowers) 1 laualﬂunéngms In-house Training imiu
msus:ngawavuulus:uuloun 1 1auaifunangns In-house Training tNdu

NsWimJuN Energy Saving Roadmap Ndomnasuiu GHG Reduction Target 1 laualﬁur'ié'ngms In-house Training imdu

AuagIne: (1) symiuaavlusoumMByanimu (VAT); (2) uSBn1 weauoudnsluniseniannSeidaunsbneusy
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. UEET
mungninalla: TEGHNICAL TRAINING SERIES
ISO 50001 :2018 naudauasn Download

M1S1Y Public Training 2022
TAR Website: www.ueet.co.th

COURSE HIGHLIGHTS

‘Yi"l%fﬂzl,%ﬂ%iflﬁlﬂ'lﬁ‘u

UEET Sustainable EnMS (S-EnMS) Model
TorNAUANITIANIINRIITUANNBAY
ToMAUANITIANINRIIUAUNIATFINENS ISO 50001:2018

PYUAAUNITNAIWITZUUNTIANTITNRIIN

VVVVYY

ﬂia‘.l_lLL%’Ja@LﬁEI’Jﬁ‘]Jﬂ’]iﬂR%ET@‘Wgﬂd’]%I%IiGd’]%Q@]ﬁ’]%ﬂiﬁll (Energy
Saving Concept for Industry)
Yinuaz ey

4

X 5198149 Procedures LLas Forms

(%3

™ Spreadsheet SwIUNIUTINTaYANAINY Yazilintpdazy 307

Individual Development Plan LRSATHI WA UNITLI W
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COURSE AGENDA ®

fmnuan1silnoausuy

08:30 - 09:00 RGVIZL‘ﬁEJ%/%‘ULEJﬂﬁ']‘S
%30 Sign-in W Virtual Learning Platform
09:00 - 10:30 Fnausw Ta97 1
10:30 - 10:45 WNTLTN 15 w19
10:45 - 12:00 Hnausu 397 2
12:00 - 13:00 WNILUTEMuaImIINa19I%
13:00 - 14:30 Hnausu 197 3
14:30 - 14:45 WNT9LNY 15 WA
14:45 - 16:30 FHnausu 397 4
16:30 014 — AU TORIAE

& =
auq@miﬂn auTN

SLELEEREERE

A

©n UEET Sustainable EnMS Model

Or FafruaiIiUMITANIINEII
NPYRNIYAIUNITIANIINAIIN
UIAITIWNITANIIWNAIH ISO 50001:2018

08 TUABUMITRAIINTEULMTIANTNEINS
8 TUADUMTNAIINTZULMFIAM TN I UMY
nHnaY
20 TUADWMNIRAWITZU UM TIAMN TWAIIT A
4193371 1ISO 50001:2018

©n Preparation Phase
TuAau 1 MAnalaTIEIIuaa peinua 9
Tuaoudi 2 fmua Boundary & Scope
ﬁgu@auﬁ 3 Documentation

©~ Plan Phase
TAauA 4 TarulgUNIWAINH
duaoudl 5 inanudilafetusunyesesdns
TAaUA 6 FATZHANNFDINTURZAIA
ANARIIVBY Interested Parties
Tuaaudl 7 %’@ﬁmuﬁyuﬂg%mml,azﬁaﬁmu@ﬁ
fendoe uastlssdiuanusaanaas
igu@auﬁ 8 9aN17 Risks & Opportunities
’fly’mlaw?i 9 Energy Review & Planning
TAauA 10 fwua “TanUizaed” uaz
“ihwung”
nIauwwIAMAIUMIUTngana s wlulsse
2ARI%WNITY (Energy Saving Concept for
Industry)

©% Do Phase
igu@auﬁ 11 N13 Implement Operation &

Maintenance Controls

Do Phase (fia)
“ﬂy’u@la%ﬁ 12 MIANNKeA Competence LazN1T
Hnausu
“ﬂy'u@auﬁ 13 ﬂ’]iﬁ%’]dﬂ’)’]&lﬂ‘i:%fm
ﬁguvlauﬁ 14 miéamimﬂutmzmﬂuaﬂ
"fl.;%@la%ﬁ 15 n1vaanLkuy
sunaufi 16 Mmssaie
@~ Check Phase
duaaudi 17 mstihse s myda wazmsdaney
(Monitoring, measurement and analysis)
TuAauA 18 Internal Audit
"fl.;%(ﬂa%ﬁ 19 Management Review
©n Act Phase
{Ig%@la%ﬁ 20 Actions to address NC & Continual

Improvement

gdd ua: dneans

g009

tnalulad (Us:inAlnsg)

U3En 988 nalulad (dzindlng) $1ra TWuSnsfissnen
FUNAIH aNuLasaiy warmMINaWIBENEEn
(Energy, Safety and Sustainability Consultancy) Tu
NMARARANTIN ATALAJUATIANTINGN 9 12u TlasiRoy
Pasiad 1afl manuazIRSNNd amIuazASasan 8113
#ad fudgdlnauilag uaziasasUszay 1udw

UI¥NY ﬁqﬂmmﬁﬁﬁnm awg uwazdszaunmaol lums
diwnululsnugasnnisy wazia3asfia/Software 7
ATUDIW RANAANY Lﬁalﬁaﬁuagumuﬁﬂ%nm
@rat1991lATIn1g

08 MIATINIANTLTWAINULAZIAYIN Energy Saving
Roadmap ﬁaaﬂﬂﬁ'adﬁu Greenhouse Gas Reduction
Target ﬁﬁﬂ%uﬂmm Science Based Targets initiative

© Iﬂi\‘imiﬁﬂmmiﬁﬁmwmﬁuﬁLﬁ@lmnmm‘ﬂm Liquid
Nitrogen Lilu Vapor anlglun1saagmingiivas Chilled
Water Return lag/llysunsuy Aspen Plus Lz Aspen

Exchanger Design and Rating

dng1ns: AS. dUB8y IABAWITLBNA

A7, AT WU AUNIDRAUINEIAIUMT
FANINRINH LRSI ITREANRINULNDNT
Wawae99tin LTunUInsavin “319

NIATFIRNITIANTIINAIING LA 8 TR
NMINARITLULNITIANTITNAIIW %aﬁwvl,ﬂg'(msﬂizmﬂ
NHYNITNIILAZYIZNIANTENTIAUNITIANIINAIIU
AN AW TZULNNTIANTITHAIITHUINNTA 20 UHS
wasAiUSnENWAI®Y Roadmap mMsUsenIANEINMIAZNNS
aan1vdasangisannszan (Greenhouse Gas, GHG)
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n1smsaduUs:Idun1elu

S:UUN1ISYANISWavvIu

Ene Management System:
(Energy g y UEET

Internal Audit) TECHNICAL TRAINING SERIES

naudauasn Download
M1S1Y Public Training 2022
TAR Website: www.ueet.co.th

COURSE HIGHLIGHTS

iiwaztSeniiaea iy

UEET Sustainable EnMS (S-EnMS) Model
ToMAUANITIANTINRIIIUANNNI WA
TriPUANIIIANINAIUAINNIAIZIUIING 1SO 50001:2018

agﬂ"ﬂ'u@ AUNITNAIWITZUUNITIANTITNAIIN

VVVVYY

LL%'J'V]'NLLazil/%@]a%ﬂ'Ti@]T]%ﬂszﬁ%ﬂ'] Ul%i:ﬂﬂﬂﬁi&@ﬂ’]iwﬁdd’luﬁ
LANIZEY T8TLI Non-Conformance W&z Opportunities for Improvement
ﬁﬁ"[ﬂ;jmiﬂswﬂ'@wé'ﬂmuasm £198% (Sustainable Energy Saving)

N30 79U T2 AUIZUY (System Audit)

Vv ¥

N30 79U 3L %Iz UIWNNT (Process Audit)
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08:30 - 09:00 RGVIZL‘ﬁEJ%/%‘ULEJﬂﬁ']‘S
%30 Sign-in W Virtual Learning Platform
09:00 - 10:30 Fnausw Ta97 1
10:30 - 10:45 WNTLTN 15 w19
10:45 - 12:00 Hnausu 397 2
12:00 - 13:00 WNILUTEMuaImIINa19I%
13:00 - 14:30 Hnausu 197 3
14:30 - 14:45 WNT9LNY 15 WA
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COURSE HIGHLIGHTS
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COURSE HIGHLIGHTS
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Uszinnuazasnlsznauaadseuy Compressed Air
T UMTU T I WA TI OB T UNE I

NI TN UBRFUIIDUSAT NI Air Compressor
n13uU5eLi% %Leak on Demand
ﬂ’liﬁ’m’smﬁunmlad Compressed Air

Troubleshooting &§19%3U Oil-Flooded Rotary Screw Air Compressor

VVVVVVYY

P1GINNTUITERUANRIING LTW NNTRAANNAKYDI CDA @ NILAN Volume
U89 Tank ® MUV 79 IuAa CDA @ n3tlfsun Operating Sequence

Lazn1ILUREW Trim Unit 13w VSD Tuaw
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Compressed Air
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3¢UU Compressed Air

MIszydayareIszuy

Mnueanuzilaaiuvesszuy

On MU AUFUIIOUZABNAINY Air
Compressor

®n n3U3eLi% %Leak on Demand

(VI miﬁﬂmmﬁunu"uad Compressed Air

On MIFWIUEATIW Tank
Volume/Demand

Benchmarking & mM#ua OFls
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@Twlu@‘i"]q@
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@1 Troubleshooting d&1%3U Oil-Flooded Rotary
Screw Air Compressor
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mmmiﬂ%‘uﬂ;omma@ CDA

m@liﬂ’]iL‘lJ?llﬂu Operating Sequence
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iwaztian3tneIny
D A38UARUAUZIUAIU Motor, Pump, Chilled Water, Cooling Water uazgunsnidnae 7
\NeITad
Y JanzAmMILT Chilled Water waz Cooling Water aginatiuszuy asuansls (End
Use) Midne ldisqaaldanu (Distribution) Min&a (Generation) uaznavnauunlg

(Recovery)
Y Y =3 R a wvAa a [ [ U Y
) 3 ;dLmﬂifa3JNﬂamuVL@Nﬂﬂgmmsﬂizquamiﬂuzmuwmmmaaiz‘uui@slwaua

U

a
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Best Practices 1% TUzUL/gUnIniwan Excel Spreadsheet #1MTUNMIAIWIM
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ENERGY, SAFETY, AND SUSTAINABILITY
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