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2) Fowmsns: wWasundfelevwislluuaueuduniolelvarumaiios (Once Through Boiler) iausiniandsrunisiileth

3) fSulngevinsns:  fimgy dudselA

4 qunsaiftuiule wlelerh

duvtls f8enisihedmnsa

5) dnnugunsaiiiuiuse 1
6) anuiviulge  viewifeleth
7

v, = v k3 22 o P o ¥
anmn Uil Wasunioloifuwuussdvanmguieannisldiomas LPG lumwviile

8) nuldndmuneunisuiulse
9)  malimdsumdinisuiuug
10) wadszwda

11) ﬁuamuwzwm

12) spoghmIAuyuy

13) wazdeansdidunsuiulse

lansuAl wnzya/dl vwAl
540,000.00 26,593,380.00 11,880,000.00
456,176.88 22,465,342.81 10,035,891.36
83,823.12 4,128,037.19 1,844,108.64
3,800,000.00 vMm
206 il

(endagaamnmsduansnagulumsn)

mifolethvielruuiueu Afeviledh 2,600 Alandudedhlua 1 wies T 2006 91 17 U Uss@vidamuszunl 79.1%
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[16) wana¥Smaduaausznay

Once Through Boiler Project
Customer:

Existing condition
Boiler

Capacity

Brand

Burmer

Fuel

Fuel Price

Stear Pressure

Feed Water Temp.
Stack Temp.

Approx. ambient temp.

Operation time

Consumption (LPG 2018 usage = 540,000 kg./year)

Efficiency Calculation

1eannlaifimsfinga Steam meter w3n Feed water meter

ao M
TTapUszanun

cGew
2006

2,600 kg./fr.
LOOS
870-3483 kW
LPG
22 Baht/kg.
8 Bar
80 °C
210 °C
35 °C
365 days/year
13 hours/day
45,000 kg./month
1500 kg/days

115 kg./hour

SO W A i

HEEEE -

= 4

DIff. temp. Stack - Ambient

Estimate excess oxygen

From the eraph

Estimate CO2

From the table

Then, stack loss =

Estimate Radiation & Convection losses =
Estimate air purging loss =

Estimate Existing Boiler Efficiency =

-]

e T

B

315 °F
=
e
est. 8.5% 6%
—
J —) 8.5%
o
=
|
-
=
17.9%
2%

HaUsENEANanaA

Estimate Start Up Energy for each day, @ 30 min, 870 kW,

Estimate LPG consumption during startup

Estimate Saving

New Once Through Boiler efficiency =

Installed with Economizer, net boiler efficiency =
Estimate energy efficiency improverment =

Estimate LPG saving from higher efficiency =

Estimate Start Up Losses for each day, @ 5 min, 161.5 kg. LPG/hr at half load

Estimate LPG consumption during startup

Estimate LPG saving from shorter startup period =

Estimate LPG cost saving =

Gross Saving

Investment Cost

38

435 Kwh/day
549.94 kwh/day
1,979.78 MJ/day

39.60 kg. LPG/day
1,188.00 kg LPG/Month

88%
90%

6,201.01 kg/month
1346 kg LPG/day
404 kg, LPG/Month

g/month

83,823]ks./year

16%)

1,844,108.64]Baht/Year

3,800,000 Baht
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u United Analyst and Engineering Consultant Co., Ltd.

VA N =T el v e

5 BorUdiamsuk Al Suk aurmal fiaad, Bangehak, Fhrakbarcan Baagkak 10250

cong acaet trumane g ures [2L0 2763 2828 Fax 0 27582 ZR00 wwaw rarcnnsultant.com B mail wacayaeransultant com

AMNALYSIS REPORT

CMSTOHER MAME : CEATRAL WORLD: ACTEL COMBRNY LIMITED
ADDRESS 75 RAMA, | 20AL FATHUMYMAN PATHLM Wb, BANGHSE 10330
COMTACT IMFORMATION  : TEL . 12 2L 1234 e=rmual - sdksiwrsinchr.raka
SAMPLING STHIRCE
SAMHPLE TYTE L UTEDL IS WA TFR RECETYET BATE
MEASURING DATE : JJNE 20, 2024 AMALTTICAL DATE
MEAG LTI NG TIME C 17 2 ONIR ISSUE DATE s LY 1%, 2024
SAHEBELING HETHOD L pal REPCIRT Nt LT LIRSS
MEASURED BY : _ W ORK N, : 025010556
ANALYSIS MO : T240NTTE0]1:2
. RESLLT
FARAMETER LNIT METHOD 0F ANALYSTS nzdadly
Taddkis 7 5- ek
| RESIDJAL CHLORINE AL T | RASOF L DR S0OC U ML S ML T DD AT STE) P
| SAMPLE CONDLTION
I'-'-'.!.II- B % S HIRTIHRRID YELLZWWCLEAE
CIl3MEN WRTE

1H0 BaJ150H. EETE
130 W E TIPS
Ir b5 Gt JTHa sl OE "D

» FROHIBITED 1o Pl T SLLT COPY AMELTALS REFDAT PRIDR TOOWRITTEN FERMISSION B THE LABMLATORY,
a THIS AAEYSES REFDRT AFPRVES 0Ly FOR THE SAHPLES AS R RCETVEE:.

- Ol o Analyald fepart -

14
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USHN LNEm ma Ui TEST TECH CO.,LTD i -—
M, AT WAETEZS WA L wnn Al oy T T ey L |1Iu||ir".| R RS pras - "-\. X -I- |_
ML AT Rama B %ol 43 Rama 11 Rd, Samardas, Banglthuniblen, Banghak 10150 u ;I
Tel (-IRWI-421-§7 Fui: O-2RSI-431R
Aol TESTING
I
Analysis/Test Report

Customer Name : Centarn Grand at Central World Banghok

Address + 09909 Rama | Road, Pathunmaan, Bangkok 10330, Thailand

Sampling Sdre 1 Cemiora Crand at Central World Banghkok Sample Type 1 Cooling Water

Sumpling by : Test Tech Co., Lid. Sampling Method : Gmb

Sumpling Date 23052024 Snmpling Time ¢ 1040 AM

Beeeived Dute ¢ 234052024 Analytical Date : 23008 - MAG02E

Report Date HIRL LTy LA Heport Mo p R13020ET
TWI1713 w7
Paramelers Limi Metlodd
Cooling Water
Legiorella spp, L ESCH 11731 . 2017 not deleciad
Sample Condition heervation Colbogless, Collod

Rz porited pewalts refer i 1he memple o reczived only.
Test report shall net be reprnduced except i Ball, witheut wrilles spprved of the mborssory.
The latorziary has been secepied &4 aa aoorediled libaratory conmply i with The [SERIEC 1°M125

Fiel 7472 Thate: ; 18 BEP 13 REV 21 GTLAES 10 Pages (100]



1694
Rectangle


1694
Rectangle



USHN Indn A 1R
30, AT FANWIZT T L A0 AY EunE1 A 2 i am ey LT :'li'II|Er'II FAENA 1015

Fl AT Hama I 500 63 Bama 11 R, S8 mas

Tel FIRY 20 1-07 Fai: 0-2R91-41 18

TEST TECH CO.,LTD

ar, Banghvunthian, Hangkak 10150

FESTIMNL,

Amnalysis/Test Report

Customer Name § Censara Grand ot Central World Banghok

Adddress = U009 Rama | Road, Pathunmaan, Bangkok 10330, Thailand

Sampling Sdie 1 Centara Cramd &1 Central World Bangkok

Sampling by : Tex Tech Co., Ltd

Soumpling Date @ 230052024

Repeived Dute ¢ 230062024

Sample Type
Sampling Method
Sampling Time

Anabytical Dage

“w i RN

1 Cooling Water

: Gmhb

¢ 100 AM

-
i

-I'I-I: 3
-!|_ s
ol =

TEST TECH

23005 - 062024

Heport Date 1 A0 Heport Mo RI3052%G 7
TWILI713 a7
Paramelers Umii Medlioad
Cooling Water
L IS 11731 : 2017 not detecied

Legionella spp,

Sa |'|1|1|[' Conditinn

Oheervation

Coborless, Colload

Fiel 7402 Thate ; 18 EEP 13 REV 21

Tz porited pesalts rafer ta the zample 0 received enly.

Text repoct ahall et he reproteced except @ fall, withaut wrilties sppooeed of ihe labariory,

The laborsars has been wxeepied o aa acorediiod lsbarmiory complying with the [BCVIEC 1725

ETLAES 10 Papes (1)1}
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USHN N&mn ma v TEST TECH CO0..LTD Dol e ﬁll |"—
M1, Bl uEEwEsd |.|||: 2l AS ORYTTTIEY rm 2 eI e |1J-.|-r'|l||.- I amRe- i j o= T 1= N ".:;1':;"'“““ -=| |
i %2 feamia [ Sol &3 Mo 11 Bd . Sameedan, Beaghhiaathlan, Bangkok 100 58 :'_ '-_..-:_'_EE:-\-' -\.: : 5]
el A TRE3-4211-1T Fax: -TA03-4108 “--t,-"l"“.l,.x3' s | TEST TECH |
AL TESTIMIG
NELI ]

Analysis/Test Report

Cusiomer Name @ Centara Grand at Central World Bangkok

Aol ress v 90950 Rama 1 Road, Pathunowan, Bangkok 10239, Thailansd
Sampling Site ¢+ Contara Grand at Central World Bangkok Sample Type ¢ Washe Water
Sampling by 1 Test Tech Co., Lad. Sampling Method : Cirab

Snmpling Date  :  1041/2024 Sampling Thme ;1145 AM

Hecefved Date @ DE12024 Analyiical Dinde ¢ 10 - 1A 2024

Repaori Diate ¢ 1802024 Repori Mo, 1 ROI334507
i
TWanNTR1 a7 .
PFarameters Ui Method B
B (Type A)
pH - S 2023 (4500-H B) 7.6 50-9.0
BOD 'L S04 2023 (5210 B, 45000 (3) i3 = 20
Totel Sugpended Solids ma'L ShA 2023 (2540 1) F 3 % 30
Totnl Diggalved Solids mpL Based on M 2023 {2540 C) 304 SO0
il & Greanse mgL SM 2023 (5520 1) <3 £ M
Bample Condition CHsservation Leght Yellow, Clear

Remork s 1. Sk 2023 ; Standerd Methods for the Examination of Watet and Wastewaber, APHA, AWWA & WEF, EJHI-:-:I., 203

3 Test marked " * % g dhis repor are nal included in scope of Accreditaiion

3. & Notification of Ministry of Natural Resources and Eavironment : Building EfMuents Standards Published i the Royal
Glovernnyent Gazsite, Yol 122 Parl 125 D, dated December 29, B.E.2548 (2005)

" Tlsese values are in addition ta the TDS of the woler ussd,

e parted] newalin vofier 1o the sample e eceived waly
Tesi ropend sliall nos be reprdgccd excEplin filll, withoul wriies appeeesd ol 1he liborriony

The Eibarwiory s been scceplnd & aa soenedited Inborstary comphring with (ke ISR |

i TR Daie r 9S00 2 REV.H GTLHOHI Papen il
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USHT Imdn ma 9 TEST TECH CO..LTD

. 4 AP AL
16, 32 Wilirver=1 1 2 e 63 BILEEET TE 2 9T P LRI (A 10 AR ALTRETHTEH
] |

L RADE '
TERT TECH

)

ik, 32 Basin 11 5l 63 Hasims 11 B Seeiedem, Hunpkhounshimn, (g kel 1805

Tel, -1AY-4311-17 Fax: BIE94I18
TESTING
MNOLAUET
Analysis/Test Report
Customer Name @ Cenlera Grand at Cenbral World Banghok
Address ¢ D000 Rama | Road, Pathomwen, Bangkok 10330, Thaileod
Snmple Type 1 Waste Waler

Sampling Site ¢ Contara Grand at Central Workd Banglok

Snmpling by 1 Test Tech Ca, Lud Samphling Method  : Grab

Snmipling: Date 5 (22024 Sampling Time ¢ D245 PM
Heeeived Date @ 0ROL2024 Ammbylical Date : 03 = DRI
Repori Dale O Report Mo, 1 RO3IZOVET
a
Parameters Uit Method i Stinitard
[ fent (Type A)
pll - SM 2023 (4500-H B) 1.2 50-9.0
ROT gL 50 2023 (5210 B, 4500-0 G) 7 =0
+'l“u:nml Suspended Solids mg/L SM 2023 (1540 D) 3 < 30
Tobal DHeolved Solids mp/L Based on SM 2023 (2540 C) 452 SO0
Rl & Girease mg/L SM 2023 (5520 ) < 1.0 20
Sample Conddifion (¥servatbon Light Yellow, Clear

ith
Remark © 1. 5M 2023 : Standard Methods for the Bxamination of Water and Wastewater, APHA, AWWA & WEF, 24 o, 2023

. Testmarked " * " an this repor are not inchuded in scape of Accreditation

wJ

1 x: Notification of Ministry of Natural Resourses and Envirooment : Building Efffuents Standards Published in the Royal
Government Gazetie, Wol. 122 Part 125 D, dated Decermnber 29, B E 2548 (H05)

AL G e P ;
[hese values ane in addition 1o the TDS of the waber wsed,

Napariead resalls refisr ip the sample m roezived asky
Teal repiat sl nok by aepduced excepl in 1o . withew | wiittek sppeoved of the labaniecy.

The Lty has beon ascepial as accrediad Bbomsiury complying wilh ihe ESCUIET | LY
P T Dt - |8 BEF 21 REV.0 EILN 4RI Pages LU0}
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LI L B P —
USHN dn ma 9nn TEST TECH CO.,LTD x“il f N\ N |"':.
18, 12 pOBVELES BB T HB0 63 THWWIEIIA 2 v aasmht iuml eyt i 1e1se 'ila”_:_:ﬂﬂ:ﬁ R |_|_|_
10, 2 R B Sed 63 Ramn 18 Hel, Snnusedam, Bunghhusihinn, Baaghok 16950 ;’:;’}h:‘x u -
Fiel, 82803421117 Faw; $-2093-4118 Finly® TESTING
WAL I |
Analysis/Test Report
Crstomer Mome  Cemtara Crand a1 Cenieml Woekd Bangleok
Address { BO9MO Rumn | Road, Pathemoan, Bangkok 10330, Theiland
Sampling Sile ¢ Centars Grand a1 Comm] World Banpgkok Sample Type i Wasle Water
Eampling lry t Tesi Tech Co., Lul Sampling Meihad Cirab
Sampling Date 1 DXDAIZY Bampling Time 100 AD
Received Date @ 050370024 Amalviical Datbe ¢ 05-11M32024
Repard Date 1 R0A2024 Repart Mo, ¢ RG10AGT
TR Standard.
Parnmeiers LUmit Wicihod
E et (Type A)
pH SM 2023 (4500-H B) 74 50-9.0
B mgil S 223 (5210 B, 4300-00 Cr) 6.5 =al
.'|'..1.-.| Suspenidd Solids mgL Abv 2023 (2540 D) 3 =30
Tatal Dissolved Salids mg/L Based on SM 2023 {2540 ) 663 500
il & Grease mgiL ShA 2023 (5520 D) <3.0 Z20
Sample Condilion ibser vation Laght Yellow, Clear

Femark

ey ." -
1, SM 2077 - Srndard Methods for the Bxamination of Water ond Wasfowaber, APHA, AWWA & WEF, 34 ed. 202

1

2. Test marked ® * " on ikis report are ot included in scope of Accraditation

1, u: Motification of Ministry of Natural Resources and Environment ; Building Effluents Standards Published in the Royal

Governmont Gazette, Vol 122 Part 125 1, dated December 3%, B.E 2548 (2005}

EN
Tleeze valus: are

i pcddition s the TRS of the waker wsed.

Waperted resalis refer o the samile e received ony

s repost shall nod be reprodics] exogpl b L withimil writiom approved nl il koo,

Thie: shrsiory ke heen acceplad ad i icortdiad Inbominry cremplying wifh the [SOVIED TH12Y

F&1 7,82 Dade - 13 SEFEVHEV.D)

ATLAMGLS Fuagesd 141
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ik b B T [
Fe R m R . . it L A - -
USHT Indn e vine TEST TECH CO..LTD AN AR = ” —
UL, AL MRS N D mee a0 LIRS e _'.lllll'l-'l..-'l..'-ll'.l':l :||:||| L R h—m Iu'j‘;:l;:“.plﬂ
W0, 3 Ranin BT Sed 48 Tania 11 B, Smoaeilkm, Besgibunciiss, ang ok 19850 -_:';::_.-:—;R:‘*:bf U 'ml'-'l' =,
Pl B=TRR L2007 Funi B-E93-471% - g T IERTING
Ml
Analysis/Test Report
Castomer Name 1 Centars CGrand 2t Cangral 'World E!u.llgkl.'.k
Address ¢ 995 Bamn | Koad, Patherwm, Bangkok 10330, Thailand
Sampling Skte ¢ Centara Grand ot Cestral World Banpkok Sample Tyjpe : Waste Water
Snmpling by : Test Tech Co,, Lid Sampling Method ¢ Gmb
Sumpling Diate = 08042004 Sampling Time P 10Es AM
Received Date @ 08042024 Amalytical Date ¢ 08 - TT042024
Heport Dale : THARM2024 Repurt Mo, : ROIAIIEMT
]
IWOEIS0 6T
ol
Farameiers Limkt Mleilnd Stnndnrd
Effluent (T A
k
pH " SM 2023 (4500-H B) 16 30-9.0
By ing/L Sh4 2021 (5210 B, 4H00-00 G 47 % 20
a : - 4 1
Total Swspended Solids mfl- SM 2023 {2540 1) 3 S
Todnl Dissolved Solids mg1 Rawed an Sk 2023 (2540 C) 496 san"
Ol & Cirease gL SM 2023 (5520 D) =31 =20
{.‘s‘:mplu Caonditian Ohservation Light Yellow, Clear

Remerk ; 1, 5h 20273 - Siandard Methods for the Examinotion of Water and Wastewater, APHA, AWWA & WEF, E-Ih{!-d 221

2, Test marked ® ** o (his reporl are nol inclodsd inscope of Accreditation
1, 2 Motification of Ministry of Matua] Resowross and  Environnent : Building Efftuents Siandords Published in the Rayal

Government Gazette, Vol 122 Pari 125 D, dated December 29, BUE 254K (2005}

o These values are i addition o the TS of the waler used,

Poaported reanlis mlor b (he ganple ab psicival only.
V't papord ghall it b ropredeced xedpl in Mll, withoie weitien apgroved of e laboraiony
Thi: laboraiory has been aciepbod dd an eeondd el Laba oy comsl vig wilh g B (4 ]

Fid 2570 Dge = LK BEP 23 REV.G) LA - Fages (1710
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USHN Imdn ma Yinn TEST TECH CO.,LTD ‘“Lai f\ :']J|-I=

= By ——"-. - ERrETTAN MR
D, A2 MY R E Wi N O i 2 ek | e e s mw h:,..-.,,” i I-
I, F Roma b 5=l 6 Bome 1 B, Samaodim, Hanpkhoasihian, Beepkak 1050 _.:-":,-.-::-\.;:\.;F "q. ’ T e
Pl BEHUA2 1117 Fai $-ZR93-411A (T
VESTING
My 000
Analysis/Test Report
Customer Name @ Cemara Gramd sl Caniral World Bangkok
Address v QM0 Bama 1 Road, Pxibummyovan, Benghkok 10330, Thatland
Samphing Site ¢ Centara Grand ot Centrod Wasld Banphok Sample Type 3 Washe Water

Bampling by t Test Tech Co., Lid, Sampling Method = Grab

Sampling Dafe 03052024 Sampling Time o 10 AM

Received Date ¢ 0305/2034 Annlytical Date £ 03 - ORAS2024

Report Mo, : RIO#3EGY

Repart Date s 10052024
l TW G0 6T 3
: Standard
Parameders Ui Method
Effluem (Type A)
pH k S 2023 (4500-H B) 14 3= 30
BOD mg/l S 3023 (5210 B, 4300-00 G) 12 = M
. ; 1 (25 = 0
Total Suspended Solids gl Shd 2023 (2540 ) i =3
Tatzl Dissolved Solids gL Bazed oa S0 2023 (2540 C) LT W
il & Grreass migl Shd 2023 (5520 ) =3l = 20
Bamphe Conditinn Observation Light Yellow, Chesr

et
Remark ; L. &M 2023 ; Standard Methods for the Examinalion of Waier and Wastewater, APHA, AWWA & WEF, 24 ed,, 2023

2 Testmarked * ** om ihis repord are nol inclodegl 0 scope of Acereditalion

g * Mot ffestton of !'.-‘Ii|'|i<.|:':.- of Matural Resources and Enviroamen! ; Building Effluenis Sandands Published in the R.l.'l:.':l.

i

Govermmeent Gazette, Yol 122 Parl 125 D, dated December 2k B.E. 2543 (2050

Theese values are in addetmn 1o the TDS af the water used.

Reporied resubis rafer & the armpli i neceived oaly
Tast separd shall san ko represtioced excopl in all, withidnal wrides ajipeareed alile Ialonory

Thie lsdsgeaiiony hag been gcospied as an sotredileaf lshoeaion complying with the [BUVIEL B0

FM TR Devie 2 |ESEP 23 REV.OL ETLAMSSID Pages 1)



1694
Rectangle


1694
Rectangle



USHN hdn 1nA 9106 TEST TECH CO..LTD

YoV !
s -y AU

30, 32 FOUTISTINN 2 04 A3 DU 2 i 1 e PRI AT A DRESE Al
M, 32 Rarma [T 5od 63 Kama (1 Kd., Semeedem, Basghioon sen, Banghol 10050 -
Tal D=FRUI-411 117 Fox: (38904218 iy Al TESTING
W,
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Costomer Name @ Centara Ceramd a1 Ocmrad vWorld Hﬂ.llgk.l.'llﬂ

Address 9900 Rama | Road, Pathunraan, Bangkok [0330, Thatlaad

Sampling Site ; Centara Grand st Central World Bangkok Sample Type 1 Wosle Waler

Sampling by ¢ Teat Tech Co, Lid Sampling Mothod @ Grab

Sampling Date @ 0604820324 Sampling Time ;1000 AM

Received Date @ D6/DG2024 Anpalytical Dinte r 06 - 12020

Report Date @ 132024 Report No. ¢ RE3G6RGET

S - B
Farameders Llmit Meihod i i
Effiuwent | Type &)

pH 5 Shd 2023 (4500-H B) b4 S0-940

RO mgL Sh 2023 (3210 B, 4500-00 (3) £ L) < 20

Total Suspended Solids mig'L Shd 2023 (25340 D) 129 =30

Total Desolved Solks mil Rased an M 2023 {2540 C) 36 5-:]1'_|"

Ol & Greasa 'L Shi 2025 (5520 ) 253 <M

Zample Condition Ohservolion Gray, Choad

fiemark @ | Sh 2023 : Standand Methods for the Examination of Waler and Wastewassr, APHA, AWWA & WEF, Iﬂml:d.. 20213

2. n: Wotification of Ministry of Matural Resources smd  Emvironment : Budding Effluents Standards Published in the Royal
Crovernmnent Gazette, Vol 122 Pan 125 D, dated December 29, B.E 2548 (2005

L8 r 2.8
These values are in addition 1o the TDS of the waber used.
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