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@fr SIAM KUBOTA METAL TECHNOLOGY CO.,LTD.

ARl 25 / 2022
Announcement Order No: 25 / 2022
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Subject: Appointment/Revise Safety, Occupational Health & Environment Committee
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Appointed new Committee 9D
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Follow on “Ministerial Regulation on the Provision of Safety Officers, Personnel, , or Groups of Persons to
Perform Safety Operations in Workplaces 2022 dated June 2, 2022" In case&ﬂ@afety committee representing
employees who complete their term. \o@‘o,
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SIAM KUBOTA METAL TECHNOLOGY CO., LTD t&?%ess casting and melting parts of agricultural machinery

and engine. There were 603 employees data as o%@?ﬂ 2022. So appointed operations level employees. Who are

uniquely qualified as prescribed in the Mlnls@egulatlons Article 27 is operational member :
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1. Weiige Hu M f@?ut Piw Ngoern NIINNTEUNUGNANA (Operational Member)
2. wEngean A1 mr. Kritsada ~ Jampa N7INN7EUNUgNAY (Operational Member)
3. WAy nimwa ,\Qbs Mr. Surapit Kratphong N2INNTEUNUGNA (Operational Member)
4. Wneanend ﬁuwgé@&b Mr. Sayan Phimsai N9INNT9EUNUGNAN (Operational Member)
5. mﬂﬂ"ﬁ’wﬂ O,Qbﬁ’ Mr. Suwat Au-thong nmuma@lmuqné’w (Operational Member)
6. WIHAYH, O oQMagnnuwt Mr. Sukhum  Osathanon NITNNNIEUNUGNATY (Operational Member)
7w AN ey Mr. Noppadon  Sampaothong  N3MN1sEUMUGNES (Operational Member)
8. %@%ﬂﬁﬁnﬁ 43200 Mr. Kittisak Suratha N9INNTEUNUGNANY (Operational Member)
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Employee who's change position within the committee are :
1. wamni  awle nssumatumanedne sy w.a.darun @rqud

Ms. Dararut Khongtor Managerial Member Change to Ms. Chidchanok  Lertrit
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So Safety, Occupational Health & Environment Committee of Siam Kubota Metal Technology Co., Ltd :

1§261UNFTNN"T (Chairman Committee)

1. WAyl L8813 Mr. Takefumi  Uehara og\
R
@’G‘
NFTANITRUNUUIEANS (Managerial Member) \}?
\
1. WIBYLAA U RUNUUA Mr. Boonlert ~ Bovornwatananon ogfaxﬁ
2. UNHANTE ﬂ’a‘"ﬂd'g[iﬁm‘ Mr. Somchai Krongwuttiporn o,:)’&
- . »
3. WNAIRT &adgasseu Mrs. Sawitree  Sungsuwon @\f\\
4. W dler  nuing Mr. Masahito ~ Tanaka @QP
5. U.4.3A1UN Laﬂqvﬁr Ms. Chidchanck  Lertrit ,S’O;G
6. uauslaf Tl Mr. Norachot Pinrgaafﬁo
7. wudngy fiud Mr. Watchara %ﬁ&ee
9
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ni?unﬁiﬁLqugng’N (Operational Member) %Q
1. Weiin R{u Mr. Ni m\@ Piw Ngoern
2. WEngEan 11 Mﬂr{’éritsada Jampa
- = - “
3. WAITWI NTANWILE gb r. Surapit Kratphong
e
4. WEANE ANy % Mr. Sayan Phimsai
5. WEgIm QYN Q’\éb Mr. Suwat Au-thong
6. WHgIN ‘[@mmiims:@ Mr. Sukhum Osathanon
7. WNEUNAR ﬁﬁé{b@m Mr. Noppadon ~ Sampaothong
8. weRRRANA S ol Mr. Kittisak Suratha
\BOOQ"
NTTUNITLEANNUTYNT (Secretary)
1. m%gﬁo;!\ \dnedvana Mr. Chooyot ~ Chalermchaisitkul
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The Committee shall have the duties as follows:

1.
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Establish and propose a safety policy of the workplace to the employer.
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Prepare guidelines for preventing and reducing accident, injury, iliness, or nuisance incidents a@)&n g from the
, 5 PN

employee's work or unsafe work conditions to propose to the employer. /Q\
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To report and give recommendations or guidelines for improving )@pk conditions and environment in

accordance with the law on work safety to the employer for the sajp%b;oemployees, contractors, and outsiders
o
N
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who come to work or use the services in the workplace.

To support and contribute occupational safety activiti@;ﬁo} the workplace.
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o)P @
To consider the regulation and guidag%@ stated in clause 3 including the standards on occupational safety
of the workplace for presenting toéb%%ployer.
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Inspect work safet)éb&seratlons and report inspection results and statistics of accidents occurring in the

~N

workplace at eve{®meeting of the safety committee.
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’@Conzmder projects or training plans on work safety, including projects or training plans on roles and

responsibilities in the safety of employees, supervisors, management members, employer, and personnel at all

levels to propose opinions to the employer.
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Establish a system for all employees at all levels to report unsafe work conditions to the employer.
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To follow up the reports presented to the employer.
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To make an annual report on the operational performance, including specifying problems, obstacles, and

suggestions on the operation of the committee when completing one year period of service to present to the

employer.
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To assess the operational performance of occupational safety of the workplace. o)@\@
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To conduct other occupational safety activities as assigned by the employer. og’bﬁ
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The Committee shall perform the duties effective date: September 7th, 2022%%’»’September 6th, 2024
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Announcementgﬁfebr date: September 5, 2022
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T NAUA BN LLETRNNSALSH WD 2, 4, 5, crane, forklift.
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(Subcontractor submit SF-SE-002 , SF-SE-003 to SKMT Job owner within 5 working day before start work)
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(Entrance permit to work at SKMT)
(MR9aN SKMT Approve asuwa? luwaaitlulu Work Permit)
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O B. mu%uq (Other job)
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5/5/2023 8:57:38
5/5/2023 8:58:19
5/6/2023 15:44:08
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5/9/2023 8:26:07
5/9/2023 11:07:21
5/9/2023 11:08:40
5/9/2023 11:09:49
5/9/2023 11:11:02
5/9/2023 11:12:04
5/9/2023 11:13:04
5/9/2023 11:14:05
5/9/2023 11:14:55
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Emergency Call List

FIETAUAZLUDS INTANNAUNLTY WAZNNLUANUTHY

Rev. 08 date : 16 Mar 2023

Rev. by : Safety and Environment Function

Management 1 Mr.Hirofumi Nishii 063-082-5370 (*9010) President
(Hneapnng) 2 Mr.Boonlert Bovornwatananon 081-846-2227 (*9001) Vice President
Manager 1 Mr.Naoki Ueda 061-410-9653 Manufaturing Engineering Dept. Mgr.
(é’vmmi) 2 Mr.Koichi Kubo 092-268-7278 (*9090) Quality Assurance Dept. Mgr.
3 Mr.Akira Nishimura 061-390-0287 HR Coordinator
4 Mr.Yasuo Kawabata 062-197-8601 Manufacturing Dept. Mgr.
Mrs.Kunnicha Krabeesri 065-724-9404 (*9024) Accounting and Financial Dept. Mgr.

6 Mr.Somchai Krongwuttiporn 081-841-4235 (*9060) Production Control Dept. Mgr.

7  Mr.Pridsada Naiwiriya 092-257-7180 (*9050) HR & GA Dept. Mgr.

8 Mrs.Sawitree Sungsuwon 084-387-0901 (*9040) Business Support Department Mgr.

9 Mr.Masashi Shoji 065-119-2040 Accounting and Financial Coordinator
Secretary and Interpreter (L@‘ﬂﬁlémﬂl,@:d’m) 1 AUNZAIY dulAnnm 081-334-6593 Interpreter ~

2 Aginyen AIAY 089-206-5546 (*9034) Secretary ofl‘r;g}llterpreter
Safety & Environment 1 AMTEA \dndedvona 086-620-0541 (*9042) Group A\@é%\tant Manager
(mbrenuautaeaftuazduindon) 2 ADEUMEN tlaan 062-654-5145 (*9044) %ﬁg\\@\ﬁment Assistant Manager

3 AN ﬁﬂﬁ?::m?‘g 085-483-6559 (*9043) ‘c&‘)&a‘lzety Assistant Manager
Human Resource and General Affairs 1 @mﬁuwm 33417 081-868-9197 (*9051) ,\Q\&{ Assistant Manager
(mumi‘uﬂﬂmmzﬁqimi‘) 2 AMENTUN Hmiml 093-614-9199 (*90(56\2}'6\ Group Assistant Manager
Manufacturing Engineering 1 ANMEUINT ulaan 089-182-7615;%(5)0%?5) Group Assistant Manager
(R2UAFAINTIN) ) 0$3°
Night Shift Mgr. #1 (118199 1) - 092}%@131 (*9998) feurN1IAILANIARNIEWNZAN) | ED

r\:b ﬁwfiﬁuﬁquququ@m%u(ﬂzﬁﬂ) : CRT Leader

Night Shift Mgr. #2 (1181125 2) - Ad{\ 092-924-6132 (*9999) FauthAindeans(nzan) : CCT Leader
Security guard 1 AnuNa WinAN K O | 002-667-5657 (*9600) Security leader shift #1 (Wt s1Un. g0 1)
(&9l s1ln) 2 AMAINA mmﬁ&@’\w 096-372-1131 (*9601) Security leader shift #2 (¥iauti s1Un. g4m 2)
Medical room 1 AndWeY uwrf’g)@ 083-111-4942 (*9350) Wuhganenug
(wenunatlszanlaean) ¢z§§’> 1350 (luasnna’l) NenLNalszaIng
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D ) wasnadni ERENE
304 IP2 @mg&@q RIATE 085-835-5426 Safety & Environment
o}@muﬂmwﬁ“umaq 3041P2 089-835-1552 AUTUIDALIINGS
auA. lwiudeu o ,\I;%qunmq 0-3850-2244
A{\%’%‘ RTINS 087-0237142 Filezanuany

TN AUNTeLIm @Q\ ) Aunang 038-597128 #ia 104,105 WD4gNLau

A 085-1761688
BUA.LNNZTY A9UNaNg 038-552690
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AN @li")ﬁ)éi{?llﬂ']‘l/‘lﬂi%ﬁi’]ﬂ A_

@v

Package A (1NAWIZABILVITUNITNTIV) IIWIN 575 At 0\5@9
1) aT19venaaiiuaans (BMI) - S91inmein eRERVEN 14) mﬁﬁm@”ﬂ@vﬁﬂ@ﬁ}f’ﬁamw%ﬁmﬁ@a(HDL C)
2) ATIATLALANVARLARALATEATINITL AU D992 13 (BP) 15) @15’3%5‘»@U%§U\1°ﬁm?a»ﬁﬂ°ﬂN%"ﬁ%@VLW(LDL C)
3) as29519merlulasunwnd (PE) 16) maﬁmm'mmamu (AST or SGOT)
4y avradnaagnisanianlng (Chest X-ray (L)) 17) m:@ﬂsmmmamu (ALT or SGPT)
5) aTnaanuanyInivedlialiaa (CBC) 18ﬁiﬂﬂiwﬂmmmfﬁw (Calcium)
6) a3anylaiia (Blood Group) i @1“9) asrvdelhiasusniay § (HBsAg) - TRATEYALNY
7) mfmﬁaan:ﬂ”'fgvl,ﬂagiqaawmi (UA) <§> 20) aTIamndfuni wolsadusniay § (HBsAD)
8) m'gﬁ:@”uﬁqmalmﬁa@ (FBS) Q&}@‘Q 21) ATIFVNINA, A3IAFYAN, AUBAF (Vision Test and Color
9) @T2AMIVNUVI ba (BUN) é\%ﬁr\ Blindness)
10) @573N5¥N9Ua4la (Creatinine) . 0\)@@ 22) @3IVFNTINATNANT A (Audiometry)
m'ga?@uﬂmmﬂlmaa@ (Uric aC|d)§;~°%\ 23)ATAIRUIINNANTWNIVNUUDIUaa (Spirometry)***

1)
12) mn?@u"lmwlmaa@ (Cholest@‘ibl
13) aT93zau luiululiaa (Triglyceride)
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Package B (mmmwﬁﬁmq 35 Hawly)

1) anamnesuaz line5lugaansz (Stool Examination) (128 a)

Q)
\4

S
swmsmmma\lﬂaa%&%a (Risk Factor)

¥ A obg o A
(L%W’I:Qﬂ(ﬂa E]"I\?E]\T@nNﬂ'\i}é}%LN%ﬂ'\i@]s?ﬁ)z‘!’ﬂﬂ'\W@]'\Nﬂ%%ﬂlaﬂ\i)
o\

2) anawzidelsnrzuunainens 1w afinanlse lsarests 1) maﬁ]mgmag%@%\ﬁm”y (OCC) mwnxgﬁ%ﬁ'ﬂuagtymmmm:snm (205 %)
da lnnsase (Stool Culture) (128 A1) 2) @15’35112\’1&2;@:"5";1%1,56@ (Lead in blood) (278 al)
3) ATIIMNETLIEMTAANISIAY (AFP) (128 Aw) 3) m’swm@ﬁﬂsa‘nimaa@ (Mercury in blood) (253 Aw)
4) amaEsisinafauzSmaduams @16 (CEA) (128 am) 4) m "miﬂm“hﬁam% (Mercury in urine) riawi3asu (253 An)
5) amananlniiale (EKG) (128 auw) 5) oé\@snmmﬂmmwluﬁamu (Chromium in urine) #a3LANIY (278
6) AnammILITuzITIdaugNnaNn (PSA) (fmIUIWATIE (92 A) @1\% avamasuaaiiouluian (Cadmium in blood) (253 Aw)
7) avammItsimatieussesly @mimends) (36 aw) £§\>7) anauaatisuludasie (Cadmium in urine) #AILANIY (253 A)
8) arImaIiimafaunsadmun @muiwendg) (36 am) é\\f\% 8)  amalafuluilaaiz (Xylene in urine) #aLANIM (158 A)

o 9)  amamailngduludasaz (Toluene in urine) WadLANIL (158 Aw)
16) ATIVITAURILANUY (Ethanal) %’ﬂﬂ?i’m@mmﬂﬁgﬁﬁm) 10)  @samIRIRuealulaa22 (Phenol in urine) #AILANIY (205 A)
17) @79520 U7 Lrlaalantan (Cyclohexane) (emﬂ's MMavunnd @2) | 1)  aavzauasiuaaaanz (Phenol in Urine) (WaILANIM) (205 A)
18) maaswmumimsuau"l,@aaﬂ"l,sm Carbonduox,u(@) (OnUseaf) 42 au | 12)  @1932AUTAM (Silica) unziinilaauazianaisgniisen (278 an)
19) as29vNEN TN UAwET Rust Oil (sﬁﬂﬂszgﬁﬁ 121 aw) 13) mnszﬁmuﬁmju (Metal Fume) uuziinithilaa (278 au)
20) ATIANINIAUATN Nitric Acid (TnU52 ) (56 Aw) 14)  amaszavlelaanioy (Isohexane) (TnUseidlasunng) (42 au)
21) @329W1817 Sodium Diphosphate (TNU3:18 (56 A) 15) A3I3LAUMDUBANE (LPG) TNUTLIALAasWANE (42 A)
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Total quantity send waste to disposal (January - June 2023)

ey Svia Baiaqilaliuan Non- Sanmsau - nn. ERLRT J5udinms wanzifpulsesu
Hazardous
(No.) (Code) (List) Hazardous (Total quantity - kg.) (Method to disposal) (Recipient) (Factory registration number)
NTLRFBULY shnauanlguselomi
1 10 09 08 ! 8,371,400 PINE PACIFIC 3-106-7/4671
(Sand of Molding) (Recycle - 049)
NTLRFBULY shnauanlguselomi
2 10 09 08 ! 1,018,910 TsC %.56-1/2542-1y81.
(Sand of Molding) (Recycle - 049)
unuuuuMaa shnauanlduslomi
3 10 09 08 ! 1,769,630 PINE PACIFIC 3-106-7/4671
(Sand of Core making) (Recycle - 049)
Huszaad Fanaunaunuluaninyudiune
4 10 09 12 : / 3,134,530 : N SCI Eco 3-101-1/4480
(Dust) (Recycle - 044)
dunzoad shnauanlduseTomi
5 10 09 12 : ! 2,096,880 Entech 3-106-44/6227
(Dust) (Recycle - 049) 9
fa
. ) shnauanlduslomi
6 10 02 02 aeNIRINLARADNAN(Furnace slag) ! 464,660 GsC 3-106-17/5438
(Recycle - 049) q
o
ganwln wnrhmeluainians P &?O
7 16 11 04 ! 34,050 BWG u.101-1/2? .
(Lining) (Burn - 075) N
nansasuiinuaarnnisldim (Bag dwSamdmaunu U\)
8 1502 03 b ! ) / 6,190 SCI Eco /4470
Filter) (Use as fuel - 041) o \
”
e s o o P (@
AznawINITUULNUAILRY Fanaunaunuluaninyudiund
9 19 08 15 / 56,170 : N SCI Eco Q 3-101-1/448§U
(Slugde from WWT) (Recycle - 044) f&
- . wvhagluianiamz
10 19 09 05 Iauszuuih 4 (Resin) / 0 Bwf@ U.101-1/2544-un1.
(Burn - 075) 72\
lufwdsfidonsnm wvhagluianiamz SIS
11 1201 21 ! 1,880 O»VG U.101-1/2544-un1.
(Grinding) (Bumn - 075) >
- < . ) - NO
yagmund FigainasHaw NS
12 16 02 16 T / 1,980 o oQO BWG 3-106-8/4981
(Thermo couple) (Fuel mix - 042)&'\
N o I N,
LABWARAN Aauandsznnii Udia s .
13 15 01 02 ! 4,600 AIVNANNAF 93-105-82/5227
(plastic packaging) (Sol )
o o S
LABLIARN ﬂmmn;ls@lwamv\mwa s .
14 17 04 05 ! 42,190 AIVNANNAF 93-105-82/5227
(metallic packaging) P Qeomng -011)
o Z P o
v laf ugnﬂi:mmwaﬁwmwa s .
15 150103 ! 15,080 AIWNANWAF 93-105-82/5227
(wooden packaging) \ (Sorting - 011)
LABNTZONY fausnuszinniasmindia s .
16 150101 ! 4,890 AIWNANWAF 93-105-82/5227
(paper and cardboard packaging) _r\f\ (Sorting - 011)
n - .
AN FaNENIN N aauanlszianiiesniiigde . .
17 19 12 04 / o), @o fdanwaa 93-105-82/520%
(Rubber) (Sorting - 011)
o : 5 LTOLWRINEN
18 15 02 02 maytuilan ! d 11,416 WMS %.105-1/2545-9y 7.
(Fuel mix - 042)
P g :
nsaLafiduiau(Contaminated ~N galwinan
19 150110 N Q 9,510 WMS %.105-1/2545-9y .
packaging) @ (Fuel mix - 042)
vinrimsiwilaun shnauun sz lumd
20 150110 ! 1,577 WMS %.105-1/2545-9y D,
(Contaminate container) (Recycle - 049)
naaa W shnauun sz lymd
21 16 02 15 f‘\ / 0 WMS %.105-1/2545-9y D,
(Fluorescent Lamp) db (Recycle - 049)
nazdlasmulSy shnauun sz lumd
22 1501 11 @ / 1,359 WMS %.105-1/2545-9y .
(Spray ca{M (Recycle - 049)
v ~ A
bt @1 YT aIWRINEY
23 10 09 12 / 4,960 SCI Eco 3-106-16/568U
et Oil Fuel mix - 042
o@q ) ( )
NAYRNNED Jandunaunuluwanyudiane
24 10 02 07 / 7,160 ! N SCI Eco 3-101-1/4450
&b (Dust Meltingl) (Recycle - 044)
AN
AN\ aunsailinilalduud shnauanlguselomi
25 1602 1 o / 0 wMs .105-1/2545-1yw.
Used electric; Recycle - 049
A ( ) (Recy: )
\?U ARUNINAUN rnvhansluenianianie
26 150711 / 0 WMS %.105-1/2545-qy .
(Ink Cartridge) (Burn - 075)
wUALAB3 wvhangluanams
27 16 06 01 / 280 Akkie .101-1/2544-un.
(Used Battery) (Burn - 075)
dwlnany wvhangluanamz
28 16 06 02 / 210 Akkie %.101-1/2544-uuil.
(Used Alkaline) (Burn - 075)
Total 17,059,952 kg.
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ma 7w &
Whan NNIAN NANNHS duran WHIEK | wasMeN [ Aowiew | nIngias | dewiea f}'&&i}gm AaNAN | wyadnnew| Swaaw N
=3 Ad
Usaom (an.a.) 6,279.00 6,516.00 6,936.00 4,981.00 5,533.00 5,285.00 Q\db 35,530.00
AN
Q@
)
o
¥©
GE] o)o$°
WL
S
Whan NNIAN NUANHS duran WEEK | wasaaan | Aawien ,)‘Q@%m“ qwan | nwenan AaAN [ WOAINIEW| SWAN 3N
Saunm (au.a.) 1,514.00 1,540.00 1,698.00 1,168.00 1,505.00 1,503.00\‘%9 8,928.00
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WWan ANIIAN NANTAHS Anran LNBIE% NOENIAN w8 nIngIaa Favnan nweNen 1 AL | waadnew 5WAN ERHY
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UszniAn 05 / 2565
Announcement No. 05/2022
L‘%EN LwiaéﬁﬂmzﬂsmmiﬁﬂmmsmaauwaﬂiwuﬁqLnﬂé'au

Subject : Appointment of EIA Monitoring Committee
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Y-2023 Hearing Conservation-Noise Reduction Master Plan <+—> Result
~N Revise
o) @o}
Plan Activity Target e e Schedule Y'Z%E\@
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P: =0 Y-23 &ogi’b
- Plan Hearing Conservation-Noise Reduction (No increase) 1— —— e ! \,\%C’)
Y-2023 (Continue Y-22) o@»
D: K¢ \
Machine : Improvement <93 Mr.Chooyot f&ﬂ’ov
(Investment Y-23) (Ear muff less) 3 qK‘\o
- Improvement =N
> Gating Separator box Mr.Chooyot /‘%@
# Design r_;f\ =t
# Quotation & Order o I i
—-p
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> Install sound block Mr.Chooyot H\{\%)
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- Measurement by 3rd Party O\*,KF“ Ms.Thanitta =
- Health check up n\é\‘ Mrs.Chantana ﬁ
- Result Health check up 46’\‘0 Mrs.Chantana -=>
- Analyze result health check OSZ\ Mr.Chooyot E————— 7
- Interview & observe work behavior o),o\\;o v Mr.Chooyot ===
- Report to management 03\% 7 Mr.Chooyot w !' - ? -=>
(MPS S&E / Action plan & Mini project) éfrg'\\
- Review Hearing Conservation fa\f\o =P
& Noise Reduction Master Plan Y-24 . @‘\\
A: o
- Investment Budget Plan Y-2024 (If) & ——r———D
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_ SHANUAGIY © anue: iluwiineuag
@ Data Health Check uwun : Manufacturing aaueu : Molding Jusidueu : 5/1/2010 Tswdaygaquaiw : 2011 agew 121 8idau

) o
suawiinau fliasiaguan |2022 v | | Refresh
o o o T O
adaany Yellow Yellow Yellow ms}}ggg ausSaEm CA15 -
auP 84 174 171 171 snusjula Clear Clear Clear Clear
3 - vetinsfiaundetald CA125  0-35 #N/A
il 172 85 a3 64 anuaduwy 1.003-1.030 1.015 1.02 1.02 0)
: 2 d'b MniinnAsusSidla(CEA) 0-47 #NA
BMI 18.5-23 284 28.08 28.38 21.89 Ansae pH pH 6-8 7 7 6 rGQ
= = . . asisinnAsunssaugn 0-4 #N/A
anusuialia <140/<80 126/86 137 137 120/80 Tusfuiuflasne  Negative Negative Negative Negative Wn(PSA)
frsinnssumia 60-100 80 74 68 72 ealutiaane  Negative Negative Negative Negati) o)@\ Neg HRRTIRARG Uné ANIA
wWaelullaame  Negative Negative N e Neg B Uné #NIA
HANASIMIAARA NRssM 2022 201 2020 BASE dalnann 05 0-1 . Q)Q0Q° 01
el b I ot o L ® o dinifasuns 0-5 0-1 z °)§@3 = : hiudoaai nesse 2022 2021 2020
g:‘ls:q‘h‘:mﬂaﬂﬂ 8-25 mg/dl 13 14 14 14 vsasufn 0-10 0-1 P\% 0-1 0-1 aseefilulban <=30 Ug/dl 28.22 <1.0 E#N/A
i Q i - ansaviuifan <=4 Ug/dl 033 0.167 <0.2
nsvioueasle 0.7-1.2mg/dl 1 1 1 1 Aimilufiaams | Negaiive éb Nogetve el
CRE apuaiaamy  Und °§\ Und Und Ung assavlufigam:  <=35Uglg 133 1.39 00
Cr
ssqunsegia URIC  35-7.2mg/dl 8.00 6.80 6.50 490 O
ssladonludaans <25 Ugh 1.36 <0.1 <0.1
ARDLTARDSDR <200 mg/dl 232 275 233 212
I 9
CHOL quv Ligy o °§ Tiquuvi gy gy asusadioitufan <5 Ugh 072 <1.0 <1.0
1nsnfiuallsd Trigly <150 mgidl 413 548 750 179 aaRrasA 1;]6% Ranaag & :wsunmﬂnu?.u Z=5 Uglg 065 0.83 <1.0
aane r
latud HDL >55 mg/dl 35 48 35 39
\ I Tefuluflsany <1.5¢g/g Cr #N/A ENA
uutyd LDL <150 mg/d| 150 TG=400 TG=400 137 Audio | Li#\ an@ssw | 500 | 1000 | 2000 | 3000 | Low | 4000 | 6000 | 8000 | Hight 99
N ' ngdulufiasy =30 uglL #N/A ENA
A1w20du SGOT <40 UIL 21 19 17 17 20;%&1 <45 25 | 15 |15 | 20 [18.75| 20 | 15 | 15 |16.66] TROVEMAM SR
Fhuaatuflaany <250 #NIA #NIA
Aruaosu SGPT <40 UIL 26 22 23 14 R |<45 15 15 20 15 |16.25 15 20 20 18.33 = IS
N
svdfuumalToy CAL  8.8-10.6 940 970 9.30 9.40 °§b 2021 L | <45 20 20 20 20 20 | 20 20 20 20
o \zQ° 2021 R <45 20 20 20 20 20 20 20 20 20 e I m 202 |22 | BASE
yioe H 1 1 1 b
isoliaics -9 ® 5 2 oé;é 2020 L <45 10 10 10 15 125 15 10 15 1333 FVC 80 919
S 1
SR BEE | SN, &9 e &8 ,\Cﬁ\ Nomal  |2020 [R |5 15 10 10 15 1125 10 10 10 10 FEV_1 80 85.8
ORSMNEE AEYME RN TN 7412,@ —— 201 L <45 20 20 20 20 20 20 20 20 20 %FEV_1/FVCRato 70% #NIA 108.1
== ( 2011 R <45 20 20 20 20 | 20 20 | 20 20 20  swsiauniy Uné fAndng Uné Un@
anzaaialni ] 2022 20,4
X-RAY wsnan Und Uné Uné uné

Ttadudnaud Negative  Negative Regative NEGATIVE Negative

aflnadudniavd Positive Positive  Positive POSITIVE Negative
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Page No. 1 Design by Kritithee.M
™
F F! ' Customer Siam Kubota Metal Technology Check by Piraya.S
G|E 'N C|OIN Project Code G2208/296/APT Approve by Wallop.S
ENGINEERING CO., LTD.
Project Odor Treatment System Date/Rev. 26/6/2566-Rev.01
Calculation Sheet
L.Infomation N
Process : The pouring and Primary mold cooling process 9 @o}
Flow rate ; 1,900 m fmin f}@%\
Temperature i 48 e > 5\§°
&
Pollutant - Ob
| N
1.Air measurement data 2015 (Customer) d‘hc"
N
Kind of Conccntrati\@(:lppm)
N\
Pollutant 1 2 3 4 BV 6 7 | scouttet
0’ A
Ammonia (NH;) 4.909 [1.962( 0.00 |1 | 0.900 | 1.242 | 1.308 | 0.975
N
Sulfer Dioxide (SO,) 5.566 [0.010] HAYO[ 0.010 | 0.010 [ 0.100 | 0.100 | 0.848
r\‘
Hydrogen Sulfide (H,S) 5.736 3\3%50.00 4.343 | 4.338 | 0.001 | 8.744 | 0.574
Mercaptan (CH,S) 0.45{%‘&81 0.00 | 0.430 [ 0.807 | 19.356 [12.384| 0.252
N
N\
Phenol (C;H,0) rrz\cég\) 0.001| 1.07 | 0.303 | 0.001 | 0.047 | 0.149 | 0.011
N
Formaldehyde (CH,0) 05\0-454 0.719] 0.89 | 0.800 | 0.988 | 0.742 | 0.825 | 0.543
Benzene (C H,) H{\oe 1.855 10.545] 6.34 | 1.66 | 1.06 | 0.123 | 0.244 | 0.910
&
TVOCs A& 29.69 |1.026] 3052 | 439 | 444 | 2019 | 1354 | 4.148
.
R
* Concenty 'a{%%e Jrom Air Measurement Data (Reference.A-1)
Requirement ; OU less than 39(-0&6
2.Design Basis Data Q}%\
2.1 Exhaust gas propert@
Flow g%'esb : 1,900 m’/min
‘%@raturc : 48 °c
Do
o ob\%Moislure : 3.55 %
A
° ,\03\ *Temperature and %sMoisture come from Air Measurement Data (Reference.A-2)
/@ perating time
fa\ Operate per day : 22 hr/day
Operate per week : 6.0 day/week
Operate per month 5 4.0 week/month
Operate per year ; 12.0 month/year

[Zﬁ‘;l [Itt,

fivp1z



Page No. 2 Design by Kritithee.M
I'M
HH i F Customer Siam Kubota Metal Technology Check by Piraya.S
L@ N C O[N Project Code G2208/296/APT Approve by Wallop.S
ENGINEERING CO., LTD.
Project Odor Treatment System Date/Rev. 26/6/2566-Rev.01
Calculation Sheet
2.3 Concentratiom N
Kind of Concentration (ppm) 9 @o}
Pollutant Min Peak averate . . | SC outlet f}@%\
Ammonia (NH,) 0.001 4.909 1.257 0975 \9@5\;0
Sulfer Dioxide (SO,) 0.010 5.566 0.191 0.848 @
Hydrogen Sulfide (H,S) 0.001 41.34 3.444 0.57430)
A\
Mercaptan (CH,S) 0.001 19.36 0.562 . @2
. N
Phenol (C,H,0) 0.001 2.689 0212 H§" 0.011
S
Formaldehyde (CH,O) 0.454 0.988 0.6@)\& 0.543
g
Benzene (C,H,) 0.123 6.335 Wuz@ 0910
<
TVOCs 1.026 30.52(»&/‘\5 9.187 4.148

*Concentration come from Air Measurement Data (Re/é;rvce.A-l,A-Z)

*Min is minimum concentration from Air Measuy: 19( Data (Reference.A-1,4-2)

*Peak is maximum concentration from Air @ru‘emem Data (Reference.A-1,4-2)

*Peak is maximum concentration fron “Measurement Data (Reference.A-1,4-2)
e

*AV, .4 I average concen!ratfgng’%@de Peak and Min

calculated from Air Measgé%%} Data (Reference.A-1,4-2)

*SC outlet is avrage

@mmﬁon at scrubber outlet from Air Measurement Data (Reference.A-1)

e I~
A



Page No. 3 Design by Kritithee.M

™M
H " F' Customer Siam Kubota Metal Technology Check by Piraya.S

G|E N JQ OIN Project Code G2208/296/APT Approve by Wallop.S
ENGINEERING CO., LTD.

Project Qdor Treatment System Date/Rev. 26/6/2566-Rev.01

Calculation Sheet

3.Wet scrubber calculation N
3.1 Acid scrubber design (SC-01) ) @o}

3.1.1 Scrubber diameter ; D

°
D - 4Q/nv) . N0
Where as ; D = Scrubber Diameter (m) OQQ@
Q = Air volume flow rate (ml/s) d-§’°’
v = Superficial Velocity (m/s) Q}%\Q
Parameter Unit Value @\@
Adr volume flow rate ; Q mj/min 1,900 | f@:)d
Air volume flow rate ; Q m3/s 31.67 oc)\CQ‘\’o
Superficial Velocity ; v m/s &%ﬁ\
Scrubber Diameter ; D m A,\étgkg
Scrubber Diameter ; D mm @d'b\\ 4,500
o
3.1.2 Mass velocity of gas ; G _ (,q\'\oé
g - Py
Where as ; d'b&} = Mass velocity of Gas (kg/mz.s)
Qr\ P = Density of gas (kg;'ms)

y
%

Superficial velocity (m/s)

N
Pg@hﬂetcr Unit Value

R

. * 3
Dens\kag}fan’ p kg/m 1.09
\S;Q;})ﬁcial Velocity ; v m/s 2.00
o
%_gb%’[ass Velocity of Gas ; G kg/mz,s 2.18
o, r\oi\ Mass Velocity of Gas ; G }b/ftz,hr 1,604
fa\r\% *] Air Density at 48 °c

O

lis,
tpw3



3.1.4 Packing height

Z '\b\i:.é HTU x NTU
Where as ; Z & @ = Packing Height. (ft)
HE @ = Height of Tranfer unit. (ft)
d\& = Number of Tranfer unit.
Pafr;.:ée\tc: Unit NH,-H,S0,/H,0

HTU Q}‘o fit 2.50
HIL& . m 0.76

O

\a-rgélk Concentration ppm 4.91

Outlet Concentration ppm 0.49
Efficiency % 90
NTU 2.70
Packing Height ; z m 2.06
Select Packing Height ; z m 3.00

*1 NTU Calculated from SC-01 Packing Height Caleulation (Reference.C-1)
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Calculation Sheet
3.1.3 Liquid flow rate JN
w = LA o;%\@‘)é
Where as ; W = Liquid flow rate (kg/hr) ,}j@
T 2 NN
L = Mass velocity of liquid (kg/m .hr) 9,%\5
A = Scrubber crossection area (mz) OQOQ
o
Parameter Unit Value C\t"bd
; o 2 \}
Mass velocity of liquid ; L Ib/ft .hr 3,000 Q@
N
Mass velocity of liquid ; L kg/mz.hr 14‘
o
Scrubber crossection area;A m2 /%‘[ 6
AN
A4
Liquid flow rate ; W kg/hr °&{’Q° 233,439
N
Liquid flow rate ; W L/miy\Q 3,900
Y
S

Bdz
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Calculation Sheet
3.1.5 Pressure Drop JN
Where as ; AP = Scrubber pressure drop (inWg.) %@
o N
z = Packing Height (ft) %ﬁ
Ap = Pressure drop per packing height (int./ﬁw
Parameter Unit Value “
O
Packing Height ; z m 3.00 @
(%}
king Height ; z ft 9 @‘
Packing Height ; jt\
Pressure drop/Packing height I inWg./ft @Qf‘l
O
Serubber pressure drop inWg. °q’{’b° 1.38
Serubber pressure drop mm\‘xg\f\r5 35.00

“I Pressure drop per packing height come from Presspg@rop vs Gas rate curve (Reference.3-2)

s B

R
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Calculation Sheet

3.2 .Base wet scrubber calculation (SC-02)

3.2.1 Scrubber diameter ; D (SC-02)

G 2 pv
I @ 2
Where as ; G e Mass velocity of Gas (kg/m .s)
p d'b% = Density of gas (icg/mj)
~
AQ = Superficial velocity (m/s)
P @‘O Unit Val
a:a{;sso ni alue
, “ 3
Density %&8& P kg/m 1.13
MY ;
Supe\ﬁ@ial Velocity ; v m/s 2.00
oy
@}?s Velocity of Gas ; G kg/mz,s 2.26
SN : : 2
Y |Mass Velocity of Gas ; G Ib/ft .hr 1,663

*[ Air Density at 35 Y

D = @omv"
Where as ; D = Scrubber Diameter (m)
Q = Air volume flow rate (1113/5)
v = Superficial Velocity (m/s)
Parameter Unit Value Q}%\
Air volume flow rate ; Q m"/min 1,900 O’fé\@
o
Air volume flow rate ; Q mJ/s 31.67 \f’%‘
AN
o
Superficial Velocity ; v m/s 2.00 0&\
=N
Serubber Diameter ; D m M@
O\
@50
Scrubber Diameter ; D mm r\r\ 5500
\

K
RN
NS

&

b
L)
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Calculation Sheet
3.2.3 Liquid flow rate (SC-02) N
w = LA o;%\@oé
Where as ; W = Liquid flow rate (kg/hr) ,}@
Do
\
L = Mass velocity of liquid (kg/mz.hr) %ﬁ\o
A = Scrubber crossection area (mz) OQOQ
o
Parameter Unit Value c\t%d
. L 2 fé\\
Mass velocity of liquid ; L Ib/ft hr 3,000 QD
N
Mass velocity of liquid ; L kg/ml,hr 143@&5&&
G
Scrubber crossection area;A m2 @6
\V
Liquid flow rate ; W kg/hr °(’\{Q° 233,439
PS
Liquid flow rate ; W L/mi,y}\Q 3,900
4
&
3.2.4 Packing height (SC-02) @d.b
N
Z = RN Ux NTU
N9, ;
Where as ; Z 2 @Qackmg Height. (ft)
o,
HTU o oé@ Height of Tranfer unit. (ft)
NTU 6%%>= Number of Tranfer unit.
AN
Nf)\m = In (ylll'IYOul)
O
Where as ; OQ° TU = Number of Tranfer unit.
Qbﬁr\ Yin = Inlet Concentration. (ppm)
A{g\ You = Qutlet Concentration (ppm)
Y
Para@Ner Unit 50, H,S CH,S cuo | cmo
| o’ ~
HTU q?g\) fi 2.50 3.30 3.30 6.34 5.00
oy
HEN m 0.76 1.01 1.01 1.93 1.52
,a:?eak Concentration ppm 5.57 41.34 19.36 2.69 0.99
Q Outlet Concentration ppm 0.56 4.13 1.16 0.81 0.12
Efficiency % 90.00 90.00 94.00 70.00 88.00
NTU ” 2.30 2.30 2.81 1.20 2.12
Packing Height ; z m L5 232 2.83 2,33 3243
Select Packing Height ; z m 3.00 3.00 3.00 3.00 3.00
* HTU as SO, H,S,C,H,0-NaOH/M,0, CH,S-NaOCI/H,0 and CH,0-NaOH/NaOCI

) B
hoprz
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Calculation Sheet
3.2.5 Pressure Drop
Ap = Ap o
0
Where as ; Ap = Scrubber pressure drop (inWg.) @
&)
z = Packing Height (ft) S \;°
2
Ap = Pressure drop per packing height (inWg./ft) ob
N
o
\i
Parameter Unit Value \@\
Packing Height ; z m 3.08\@“*
O
Packing Height ; z ft ,@?@’4
i ¥ ; No°
Pressure drop/Packing height inWg/ft o) O 0.14
'\‘
Serubber pressure drop inWs\,é\5 1.38
Serubber pressure drop mn;{"g}) 35.00

*| Pressure drop per packing height come fj; & Yressure drop vs Gas rate curve (Reference.B-2)
<

AN

A

e
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3.3 Calulation scrubbing chemical . J
3.3.1 Chemical scrubbing for acid scrubber (SC-01) o;%\@oé
from chemical equation below f}@
Do
2NH, + H,80, —p (NH,80, >>>>>>>>>>>>>>>  [Eq.l \@5\0
o0
Conc.NH, d‘bc"
Parameter Unit %\Q
Peak. AVE. Q}
Flow rate ; Q m3/min 1,900 l,900n) ®
&\&
Molar mass g/gmol 17.00 l\lgo
Concentration;y, (Peak) ppm 4.91 c)Qoqo.ZS'}
P =
|Concentration;y, ppm 0.4\ 0.13
o\
R
YiYou ppm o L13
3 N\
YinYou mg/m @&.63.07 0.78
Pollutant Rate g/mit&i’} 5.84 1.49
I\O
P 3
ollutant Rate Ji\l@‘mm 0.34 0.09
. ‘N
Conversion 22 % 80.00 80.00
H,S0, Concentration d-;b %* % 20.00 20.00
H,SO, Molar N I 98.00 98.00
,S0, Molar mass fP\Q g/gmo | ;
H,S0, Density | Rl kg/L. 1.20 1.20
,o0, Density ,{"}0 g ; s
H Re i
,30, Rate Qbﬁ gmol/min 1.07 0.27
H,S0, Rate % cm /min 87.64 2234
O\
4
H,SO, Rate Q%Q° 6 it 0.01 0.0013
:4;’9 co/min 87.64 22.34
\N
S%&‘metering Pum(MP-01) ce/min 400
1%
L)
,a:Calculate chemical tank size (TA-01)
DQ Operating time hr/day 22.00 22.00
Loading time day/time 8.00 30.00
H,SO, Minimum tank size 1113 0.93 0.88
H,S0, Tank Wi 1.00 1.00

s -
e
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3.3.2 Chemical scrubbing for base scrubber (SC-02) SN
3.3.2.1 For 20 % NaOH (MP-02) 9 @o}
S0, +  2NaOH —> Na,SO, + H,O SEOSEEOHHIH> E @fg\
H,S + 2NaOH —> Na,S + 2H,0 SESSHHEESS> \pfa\gao_‘s
CH,S +  3NaOCl —> CH,SO,H + INaCl  >>>55555555> O&QQ Eq.4
CHLO + NaOH —> C¢H;ONa + H,0 >>>>>>>>>>>3-§’°’ Eq.5
CH,O + NaOH + NaOCl =3  HCOONa + NaCl %\Q\ H,0  Eq.6
N
S0, H,S CH,0 ,a\@ CH,0
Parameter Unit )
Peak | AVE | Peak | AVE | Peak ! f@% Peak | AVE
Flow rate ; Q m /min 1,900( 1,900 | 1,900 {1,900 QRQP 1,900 | 1,900 | 1,900
<
Molar mass g/gmol 64.00( 64.00 | 34.00 ﬁ 4.00 | 48.00 | 30.00 | 48.00
Peak Concentration;y,, ppm 5.57 |z0.19 41.34\;;}4’ 269 | 021 | 0.99 0.60
N
N
Outlet Concentration;y ppm 0.56] 0.02 ﬁ% 0.34( 0.81 | 0.06 | 0.12 0.07
N
Yin-You ppm 5.01 0.\ 37.21 | 3.10| 1.88 | 0.15 | 0.87 0.53
Yin You mg/m3 13.1 ®%:4 51.74 | 431 | 7.24 | 0.29 1.07 1.04
Pollutant Rate gmin | é{ﬂ} 0.85 | 98.30 | 8.19[ 13.75| 0.56 | 2.03 | 198
Pollutant Rate gmol/min%%3 0.01 2.89 [ 0.24] 0.15 | 0.01 0.07 0.04
-
< O
Conversion %N 80.00
'Qﬁ
NaOH Concentration Q} %o 20.00
xe
NaOH Molar mass oy emol 40.00
NaOH Dcnsity‘I %r\qo kg/L 1.20
NaOH Rate 0539 gmol/min 4.87] 0.17 36.1 3.0 0.9 0.1 0.42 0.26
A
M‘J
NaOH Bg(:!b c1113/mi11 162.3] 5.5 1205 (1004 30.5 | 2.4 14.1 8.58
T%&@)H Rate ce/min (Peak) 1,412
h‘
’é@ cc/min (AVE) 116.9
b@ Select NaOH Metering Py c¢/min 3,000
( Operating time hr/day 22.0
Loading time Peak | AVE
day/time
1.0 14.0
NaOH Minimum tank size mJ 1.86 2.16
Selection NaOH Tank Size ms 2.00

e I

ez
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3.3.2.2 For 10 % NaOC1 (MP-03) o;%\@oé
Case inlet cone. Peak inlet AVE. inlet ,}@
Unit N \;o
Pollutant CH,S CH,O CH,S CH,O 7%\5
Flow rate ; Q m’/min 1,900 1,900 1,900 1,900 0@
)
Molar mass g/gmol 48.00 30.00 48.00 30&3"“’
N
Inlet Concentrationsy ppm 19.36 0.99 0.56 Q@GO
\3
Outlet Concentration;y,, ppm 1.16 0.12 0.03 )@&3 0.07
o)
Y -You ppm 18.20 0.87 0\\@ 0.53
YiuYou g’ 35.73 1.07 }’\{’Q?.os 0.65
aY
Pollutant Rate g/min 67.89 2.03\@ 2.00 1.24
QY
Pollutant Rate gmol/min 1.41 CO{&&I’?’ 0.04 0.04
<
Conversion % 80.00 @&'%0.00 80.0 80.00
NaOCI Concentration Y% 10.00 {} 10.00 10.0 10.00
(o N
S
NaOCI Molar mass g/gmol o ,} 74.50 74.50 74.50
e IGS
NaOCl Density kg/L 6,\09 111 1.11 1.11 1.11
NaOCl Rate gmo]/mig_;b 0" 53.04 0.85 1.56 0.51
3 I\

NaOCl Rate C'PA%" 3,560 56.80 105 34.55

Total 10 % NaOCI Rate Q&%;njll 3,616 139.2

** Selection NaOCl Metel&i{ﬁ cmalmin 7,000

Operating time %r\ hr/day 22

Conding (e day/i 0.50 10.0

oading tunibo ay/time ; A
NaOCqu nYmum tank size " 2.39 1.84
oy
NAQSI Tank o 2.00

,a\r\:gensity of 10% NaOCl is used to calculation.

bQ ** Select from peak cone.

e B
firz




4.2 Activated carbon sizing ; W,L,N

o}’\

L

\}83
Q’\ A/(W.N)

e

Where as ; W

Qﬁ

@ Activated carbon wide (m)

%ﬁi} Activated carbon lenght (m)

= Amout of activated carbon (set)

= Activated carbon area (m)
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Calculation Sheet
4.Activated carbon Calculation
N
4.1 Activated carbon area ; A 9 @oé
A = Qiv @%\
o
Where as ; A = Activated carbon area (m) &\0
3
Q = Air volume flow rate (m /s) o&ob
v = Velocity through activated carbon (m/s) d-g’o’
Paramter Unit Value Q}@\Q
. e L o
Air volume flow rate ; Q m /min 1,900 r&\i
Air volume flow rate ; Q mfs 31 6@\
Velocity through activated carbon ; v fpm z’{Q‘B.OS
N\
Velocity through activated carbon ; v m/%)\Q 0.38
Activated carbon area ; A nfbvy 83.02

S Paramter Unit Value
5
Activy.gr}*carbon area ; A m2 83.02
b@m of activated carbon set;N set 5.00
%_gb Activated carbon wide ; W m 4,00
Activated carbon lenght ; L m 5.00
Actual activated carbon lenght ; L. m2 100.00

s

e
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4.3 Activated carbon Thickness N
Case Peak inlet AVE Inlet 9 @o}
Parameter Unit  |lCHO| CH, | TvoCs ' ||CHO| CH, [Tvocs' r},@@
Air volume flow rate ; Q m3/1ni11 1,900 | 1,900 1,900 1,900 | 1,900 1,9009 s\ko
Molecular weight ; Mw g/gmol 94.00 [ 78.00 [ 86.00 |f 94.00 | 78.00 sa‘@
oy
Inlet Concentration;y, ppm 2,69 | 6.34 30.52 0.011 0.9104.3&148
Outlet Concentration;y,,, ppm 0.00 | 0.00 0.00 0.00 (L@;‘\ 0.00
Q.
&
YinYou ppm 269 | 6.34 30.52 0.0,1(,\& 091 | 4.15
e
YiYou mgm' || 1034 [ 2021 | 1074 [0 | 290 | 1459
Np°
Pollutant Rate g/min 19.64 | 38.40 204/0\0@0 0.08 | 552 | 2772
. <
Refentivity % 3000 | 9.00 [ NN [ 100 | 900 | 250
Activated carbon consumption kg/hr 3.93 25.6{}.\@0\318 96 0.05 | 3.68 6.65
- ) N
Activated carbon consumption kg/hr H\¢'§8.48 10.38
~N
Activated carbon density kg/m3 4 N 480 480 480 480 480
A
Operating time hr/day ‘ﬂf\&; 22 22 22 22 22
Calculated life time day/tir?f%@ 66 50
XN
“Thtal carbemused %@ 11,429 11,429
.
. <O
Total carbon require(Safety~25%) Q\f\kgmme 14,400 14,400
TeNY
Total carbon mass Q} kg/time 14,400 14,400
R

Total carbon volume é\ m /time 30 30

Total carbon area ﬁ,\QO " 100.00 100.00

Activated carbg@%}?ckness m/sheet 0.30 0.30

\)
Activat \%on thickness mm/sheet 300 300
S¢J Nickness ~ 300 300
A\

*DAssume Toluene as .

’Q\r\éb‘ﬁ Tol TVOC:
bQ *2 Retentivity come from %Retentivity of VOCs (Reference.B-4)
Life time of activated carbon range 7-50 day

vz



¢ Y
* Pressure drop per Thickness come fiom Resisimrcmf;?ir flow (Reference.B-3)

5.Flow rate and Duct calculation

%
&
K
(\@

o 0.
O @omy”

2@

D
Where as ; Q
D

Q* 3
Oé Air volume flow rate (m /s)

= Duct Diameter (m)

= Duct Velocity (m/s)

O\
o{@meter Unit Main duct
Air r}ne flow rate ; Q mlfmin 1,900
.Ay 3
@Wolume flow rate ; Q m/s 31.67
Duct Velocity ; v fpm 2,500
Duct Velocity ; v m/s 12.70
Duct Diameter ; D m 1.78
Duct Diameter ; D mim 1,800
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Calculation Sheet
4.4 Pressure Drop Jﬁ\
Ap = zAp o;%\@oé
Where as ; AP = Carbon pressure drop (inWg.) ,}@
No
z = Activated carbon thickness (ft) \9&\0
Ap = Pressure drop per Thicknesst (inWg./ft) o&ob
Paramter Unit Value Q
Thickness ; z m 0.30 Q}fé\
- N\
Thickness ; z ft 0.98 n)@\
} “] g . /%\0’
Pressure drop/Thickness inWg /ft 2.50
Carbon pressure drop inWg. %ﬁg
S
Carbon pressure drop mmWwg,. o)\’@ 70.00
O\

fhe B

fioe)2
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Calculation Sheet
6.Water Consumption (Water make up)
0;%@"2}
Water make up = Water drainage + Water evaporate + Wind drage f}@
S o
2
6.1 Water drain rate Calculated from controlling % salt in water scrubbling. OQ"Q
o
6.1.1 For SC-01 (Acid scrubber) calculate from Eq.(1) Qd-bo’
N
Q™
2NH, + H,S0, —»  (NH,S0, SRS Byl
@0’
AN
A4
Parameter Peak ;&‘\ E. Unit
Q LIONR) 1,900 cmm
Salt rate (NH,),SO, 0Q 0.0053 kmol/hr
MW of (NH,),S0, @d'b 132 132 kg/mol
la
ogé 2.73 0.70 kg/hr
At control sale 10 % wt. ,water dr(y’:@gf\ 27.28 6.95 kg/hr
o,
Q%S?@ 30.00 7.00 kg/hr
or % 22.00 22.00 hr/day
2
%\Q 660 154 kg/day
At density ot'w@ 1.00 1.00 ke/L
AV
Volumn o{ia\ter drain rate (SC-01) 660 154 L/day
Q

9\
,\%@
Q
b‘\\

e
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Calculation Sheet
6.1.1 For SC-02 (Base scrubber) calculate from Eq.  (2-6) JN
SO, + 2NaOH —> Na,S0, % RO emeamimess Eq.2 o;%@oé
H,S +  2NaOH —> Na,S + 2H,0 B S Eq.S,}@
Do
CH,S + 3NaOCl —>» CH,SO,H + 3NaCl  >55555555>5> \9@
CH,O + NaOH -—> C,H,O0Na H,0  >55eeeeme5>> @qu
d
CH,0 + NaOH + NaOCl ——> HCOONa+  NaCl +H,0%%¢  Eq6
From reaction 2-6 >> rate of salt from reaction , @
CJ
Pollutant inlet MW Po{l‘_’@‘nt mass rate
Salt 5 "
,gmol/min @@?1 kg/hr
k/kmol N
Peak AVE ANak  [AVE | Peak | AVE
J“y
Na,SO, 0.39 0.01 126.043 rC:b 49.16 1.67 | 295 | 0.10
N\
Na,S 2.89 0.24 78. 225.6 18.80 | 13.54 1.13
N
NaCl 431 0.16 N A4 251.9 9.63 | 15.11 | 0.58
X5
C4H,ONa 0.15 0.07 C\’\ 116.09 17.0 7.86 | 1.02 0.47
o A
HCOONa 0.15 ‘O(;QAbQ 68.01 10.0 0.79 | 0.60 | 0.05
Total salt 7.88 ,\AM 553.6 38.74 | 3322 | 232
PR
\J
Q§§> (Peak) (AVE.) Unit
10 % salt 0\3(,\ = 3322 23.25 kg/hr
L
or @S = 22.0 22.00 hr/day
" 7,308.1 511.4 kg/d
3 = ,308. 5 g/day
5 1sity of water = 1.0 1.00 kg/L
9 NSC-02 ~ 7,500.0 600 L/day
fa\f\% Total water drainage (SC-01+02) = 8,160.0 754 L/day
DQ 3709 34.27 L/hr
~ 400.0 35 L/hr

figor
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Calculation Sheet

6.2 Water loss due to evaporation in wet serubber

cé_gb\g‘l Calculate at operate 22 hr/day

X

0NN
@’\%
S‘\

: * *2
Parameter Unit Scrubber Inlet Serubber Outlet K @o}
Flow rate ; Q m3/n1i|1 1,900 1,831 q@fg\
Temperature °c 48 35 é@ﬁ%o
%Humidity % 31.26 100 @
: o
%Moisture % 3.55 58 o
| &
Moisture Content K8 o/ Ko 0.02 0{\{%\
A\
Density kngmz' 1.09 ’?\@ 13
e
Mass flow rate kg, /min 2,062 g f%\“) 2,062
EVapOraliOr‘ kg::mislum/kgair or)\mz
\
Evaporation rate L/hr q’\@S 2,474
Evaporation l'atl;3 L/day r\%o\) 54,424
N
*1 Serubber Inlet data come from Air Measurem @m‘a (Reference.A-2)
*2 Scrubber outlet data come from Fsychon@ chart (Reference.B-1)
*3 Caleulate at operate 22 hr/day A\
XQ
6.3 Water loss due to wind drag ~ g’\@
Parameter &‘5 Unit Acid scrubber Base scrubber
.
. . © .
Recirculation rate q\r\ L/min 3,900 3,900
IG‘
0, 1 0,
%Wind drag 0:13} % 0.3 0.3
Wind drag@ L/min 7 11.7
Windé?gg rate L/hr 1,404
Mdrag rate L/day 30,888
O
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7.1.2 Pollutant and concentration

Q\%

@&\
D

)
A

Kind of Inlet Concentration Outlet CQ@E’tration
o
Pollutant (ppm) prm)
NH, 1.26 O,\@ﬁ 0.126
*1 ’ey
50, 0.191 ~ 0.019
Q‘
HS a2 0.344
CH,S*1 0.562 g} 0.034
CH,0" - 0.009
*l Q?
CH,0 2.0 V603 0.072
CH, %3’? 0.910 0.000
™vOCs \‘<\ 4.148 0.000

N\

@Rssume toluene as TVOCs
X

N
?@)perating time
S

9 Operate per day

fa\f\% Operate per week
Q
D

Operate per month

Operate per year

22 hr/day

6 day/week

4 week/month
12 month/year

o . 5 :
*1 Inlet Concel:l&ﬁm is average concentration that exclude minimum and maximum
concenlijon from Air Measurement Data (Reference.A-1,A-2)

*2 ln&g}oncentration is scrubber outlet concentration from Air Measurement Data (Reference.A-1)

Page No. 18 Design by Kritithee.M
M
" HF | e Customer Siam Kubota Metal Technology Check by Piraya.S
IQJLE’M C O M, Project Code G2208/296/APT Approve b Wallop.S
PP ¥ P
ENGINEERING CO., LTD.
Project Odor Treatment System Date/Rev. 26/6/2566-Rev.01
Caleulation Sheet
7.Utility consumption JN
7.1 Operating condition o;%\@‘)é
7.1.1 Exhaust gas properties f}@
5 S o
Flow rate 1,900 m’/min 7,%\5
Temperature 48 e @
. J)
%Moisture 3.55 %
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Page No. 19 Design by Kritithee M.
™
! F Customer Siam Kubota Metal Technology Check by Piraya.S
GlE M C|O N,, Project Code G2208/296/APT Approve by Wallop.S
ENGINEERING CO., LTD.
Project Odor Treatment System Date/Rev. 26/6/2566-Rev.00
Calculation Sheet
7.1.4 Electricity consumption
Total Equipment Capacity( kW ) Usage o;%\@‘)é
1.Reciculation Pump 6 set (15 HP) 67.5 ,}@
Do
2.Metering Pump 3 set (1.5 HP) 3.38 \9@5\0
3.Blower 1 set (100 HP) 66.75 o&ob
Sum (Kw) 138 C
Operation hour( hr/Day ) 22 Q}%\
Driving Energy( kWh/day) 3,028 fé\@
)
>
P
7.1.5 Chemical consumption ‘%{’Qo
a)
Parameter 20% sto,‘,\@ 20% NaOH 10% NaOCl
O\
Y
1.Acid wet scrubber (L/hr) 1.34 f\éb - =
AN
d-b\
2.Base wet scrubber (L/hr) @ 7.01 8.35
N
Total use rate (L/hr) O 134 7.01 8.35
O\
S
Total use per day (L/day) Pa c\,\ 29.49 154.29 183.73
o N\
S
7.1.6 Water consumption dx%%
BN
Para{r&@u- Value
\J
1.Evaporation (L/hr) \5} 2,474
Q‘
2.Waste water dr{ﬁ:{hrain rate) (L/hr)* 28.63
~O
3.Wind dragg‘yhr) 1,404
Y
Total 4@l (L/hr) 3,906
\v
use per day (L/day) 85,941
%\i Water drain rate maximun (peak conc,) =230 L/hr
fa\r\(&ﬁﬂ Activated carbon consumption
bQ Parameter Value
Carbon load (kg) 14,400
Calculated life time (day) 50
Use rate (kg/hr) 13.07
Use rate (kg/day) 287.6
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! ! m Page No. : 1 Prepared by : Krititthee M.
| ' ! Customer : Siam Kubota Metal Technology Approved by :
i |
G!E N\FC O.N Project code : G2208/296/APT Date :
ENGINEERING CO., LTD. Project : Odor Treatment System Rev. : 26/6/2566-Rev.01
Velocity Pressure Method Calculation Sheet
Duct Segment Identification Stack-SCO1 SCO01-8C02 SCO2-mix mix-AC AC-Stack
Volumetric Flowrate cfm 67100 67100 67100 67100 67100
Minimum Transport Velocity fpm 2000 2000 2000 2000 2000
Duct Diameter mm 1800 1800 1800 1800 1800
Duet Diameter inches 72 72 72 72 7 %@
"]
Duct Area sq.ft 28.27 28.27 28.27 2827 28.27
7
Actual Duct Velocity fpm 2373 2373 2373 2373 2373 i \\Ob
o
Duct Velocity Pressure in.wg 0.35 035 0.35 0.35 0.35 %ﬁ
O
H Slot Area sq.f1 ‘\Cb
0 S Slot Velocity fpm . O’N
L Slot Velocity Pressure inwg q\Vb
Q
D (0] Slot Loss Factor AN
T Acceleration Factor :q\
(G.
s S Plenum Loss per VP o A
o)
u Plenum SP in.wg \fé
Yo
C Duct Entry Loss Factor ) Obo
T Acceleration Factor 2\-'
I |Duct Enwry Loss per VP o)\@
o] Duct Entry Loss inwg éb >
N
N Other Loss inwg P N
: < O
Hood Static Pressure inwg dq\
Straight Duct Lenght m 20.00 @0 10.00 10.00 20.00
O
Straight Duct Lenght ft 65.62 3281 32.81 32.81 65.62
Friction Factor  Hf ) @@y 0003 0.003 0.003 0.003
A\
Friction Loss per VP :" 0.11 0.11 0.11 0.21
No. of 90 Elbows N/.oo 3.00 3.00 4.00 2,00
o
Elbow Loss per VP d-;‘N 0.45 045 0.45 0.60 0.30
L4
No. Entries Q\\ 1.00
)
Entry Loss per VP n\@ 0.28
Special Fittings Loss Factors (CQ‘R}&OH)
Duct Loss per VP \i\ 0.94 0.56 0.56 0.71 0.51
Duct Loss /f\QO 0.33 0.20 0.20 0.25 0.18
\ O 33 0.20 0.20 0.25 0.18
Duct SP Loss m\ 0. . K . i
Cumulative Static Pwrcssurc\iQ<> inwg -0.33 -0.53 -0.72 -0.97 -1.15
Governing Static P&W in.wg
Corrected Volus thwra!c cfim
N
Resultant % Pressure inwg
O
Absulpt@blic Pressure in.wg 0.33 0.53 0.72 0.97 LIS
f\,@ Deodor System|  in.Wg 1.15
Deodor System| mmWg 29
Owner System| mmWg 270
SCO1[ mmWg 35.0
SC02| mmWg 35.0
AC| mmWwg 70.0
Total SP| mmWg 439
Total SP Design| mmWg Safety 39% 610
Design SP| mmWg (480 mmWg, + 130 mmWg.) 610
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A-o1t - Air Measwrement A atw

Analysis Report (Y-2015)

uHuNINAa UM IH1UR0IMAlAD Pilot Test System

Siam Kubota Metal Technology Co.,Ltd 0&09
Odor Treatment System P 0’0’ X
>
Wet Scrubber Activated Carbon Q
Data %, Method Sampling
Inlet Inlet (Outlet Wet Scrubber) ,\% Outlet
Ist 2nd Ird Ath Sth 6th Tth Ist 2nd 3rd 4th Sth 6th 7th Ist /?&u 3rd ath sth 6th 7th
Ammonia (NH,} (ppm) | 4909 | 1962 | <0001 | 0901 | 090 | i242 | 1308 3474 | <0001 | <0001 | 0685 | 0.715 - 3047 %)o‘.’ooi <0001 [ 0.685 | 0528 [ 0105 | 0258 | Method 301 (40 CRF Part 63)
Niwogan Dioxide (NO,)  (ppm) | 1232 3278 1089 1082 | <0001 [ <01 <01 0683 1020 | <0001 | <0001 | <0.061 - - kb&é" <0001 | <0001 | <0001 | ~0.00i [ ~0. <0.1 US EPA Mcthod 7
tiydrogen SulfidetH,.8)  (ppu | 5736 | 4387 | <0000 | 4342 4338 | <0001 | 8744 2868 | <0001 | <0001 | <0.00f | <0001 - -&CMI <0001 | <0001 | <000t | <0001 [ <0001 | <0.001 LS. EPA Methed 11
Formaldchyde tppm) | 0454 0719 0.89 0.801 0988 | 0.742 0.825 0226 | 0391 0.550 0587 | 0962 - o\ ) 0.097 0306 | <0001 | 0254 0.729 0.250 | <0.001 US, EPA Mcthod 18
Phenol ippm) [ 2689 | <0001 | 1073 | 0303 | <0001 | 0047 | o040 1260 [ <0001 [ <0000 | 0032 | <0001 o)\ - 0.341 | <0001 | <0001 | <0001 | <0001 | <0001 | <0.001 US. EPA Mecthod 1§
Methyi Meresptan tppm} | 0450 | <0.001 | <0001 | 0.430 0.807 19356 | 12384 | 0268 | <0001 | <0001 | 0235 0.756 ‘@} - 0176 | <0001 | <0001 | 0.161 0.602 6.269 1153 US. EPA Method 15
TVOC AT awmy) (ppmb | 38597 | 1571 | 36857 | 6 047 | 3057 | 20314 | 13782 | 23664 | 0842 | 6085 | 2837 3518 *\ - 22539 | 0420 | 0618 1498 1920 | 6519 1153 US. EPA Method 1%
Benzene ippm} 1.853 0545 6335 1662 1.061 0.123 0.244 1202 0.267 4189 0970 %\zb - - 0240 | <pa01 | <0001 0.853 <0001 | <0001 | <0.00] US. EPA Mothed 16
Sulfur Dioxide {(SO2) tppm) | 5.566 =001 =0.01 <001 <0.01 <01 <01 420 <001 | <001 =001 '\ﬁ.‘(}l - 3400 <0.01 <0.01 <001 <0.01 <01 <0l US. EPA Mcibod 6
Gas Velocuy st | 10288 | 10511 | 11315 os 6543 | 6719 | 6545 | 13091 | 13.585 | 13203 ,\'\% 7.839 - - 3777 | 4652 | 4524 ] 2921 | 2965 | 2834 US. EPA Mcthod 2
Open size /Dia (mm.} 250 250 250 250 250 250 250 250 250 250 ﬁr\.li' 250 - - 450 450 450 450 450 450 450
Duct arca any | 0049 | 004w | oo | 0099 | ons | oo | ocose 0049 | 0.049 ‘@;&Q 0049 | 0,049 - 0159 | 0459 | 0159 | 0159 | 0159 | 0159 | 0159
Total flow rate femm) 30 34 3 . 19 20 i 19 .;00 Q?, (] a3 = . 16 44 43 .. 28 28 a7
femb) | 1817 2033 1999 bt 1156 1187 1156 312 N@ 2348 i 1385 - - 2161 2662 2589 o 1672 1697 1622
Temperature °CY | 4150 | 5050 | 4925 | 4720 | 4688 4l d-sw 3238 | 3100 | 4450 - - 2963 | 3263 | 3275 | 3100 | 3963 | 3638 | 3388 US. EPA Method 3
Oxygen "ol | 2003 | 2101 09 | 110 | 20 [ un 2012 | o4 | 208 | 21 - . 2693 1 2016 | 2003 | 2000 | 2104 | 2108 | 2095 US. EPA Method 3
Mossture (] 313 1.70 101 =¥ 260 27 172 296 - 1.58 - - 79 1.6 3.07 s 175 195 1.42 LS EPA Mcthod 4
= anafalyled muufidgm

WNume Qb
- Tudazu v-2023 finsuldoundasiaguindsanm m:asiaﬂama'nnninﬁga arsuaasd? Wasuuwldasluanmduy
- rthanatiuas amflasnnmenansHdRuAaYg AMsazaN & Ay tldsuulaanndy Wiviadu
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e M UTEN WRAINAIWIAdaULAsNSWeINS 3110
A %_ ENVIRONMENTAL & RESOURCE DEVELOPMENT CO.,LTD.
D P 34/304-5 wyf 5 v 3AldTe7 0.a59U58M wEiY weneudies g 10210
%;;j;;fﬂ“ » 34/304-5 Moo 5 Soi Watpaikheaw Srongprapa Rd. Srikan, Donmuang Bangkok 10210

I Tel: (662) 9833045-6 Fax: (662) 9833020 E-mail:erdsiam@yahoo.com

Stack No. 66/104

ANALYSIS REPORT

S S s S oé<>‘\
CLIENT NAME : U38w agwglus wvia inalulad $1in COLLECTED DATE : 24 fiunpa 2566 9@
PROJECT : mM3ns29inAMAmMeINAInlass RECEIVED DATE : 24 §lumy 256@0},@
. " 8wk PN
LOCATION : shuawfhudioy dunewuuansam foioazdans: REPORT DATE : 4 uniou 583
e I o
o\
1 ‘ o
Station : Uda4 Dust Collector (DC-M03) A0
. Q
578M151A51990 Udas Dust Collector (DC—&I@ZC? Amnasgm’
1.Agaveane (1ums) 35.0 ,;’c) -
2.duthgudnansvesvde (wns) 3000° -
- i\ -l “ N
3.gumpiinwluyaes (esmiealdua) o\gﬁl 2
a.aruiivasemanwluddes (wns/Auni) ?%@3.413 -
< <& )
5. J3uman (gnuianiams/dhlia) A 86,885.23 -
N
6.USueandiau (%) (q\éb 21.1 -
D
7.0 (%) \°} Jub5 »
8.U3a Sulfur Dioxide ” (SO, : ppm) o @'\ <1.3 500
9.USu"a Nitrogen Dioxide = (NO, : ppglﬁ\@ <1.6 -
10.U310 Hydrogen Sulfide ? (H,5 w 41.34 100
wanewmg ;" Fhmm'iﬁﬂum'MJsznz@@wmqmamnssu WA, 2549 (391 fvumnaTgIusURnua ey
'lummﬂﬁs:me@ﬂn‘[mw
2) v v el 1 Y a -
mmmmnm@%nzmmmtm AU 1 UTTHINA Uaranngil 25 s ugaidue
D
~
%aﬁtﬁuﬁnadﬁqég?ﬂﬁgm agallns nelyuavil 1:066-9-6245 uazuneandud Adeuan 1-066-9-7472

£

Uit wm@mé’auuasw%‘wmm fin 1@zl 2-066

,%f\\ (Wnanuing  Qilae)
@(\\ HmuAuguaris WiRN1s A
V v
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A-or M neawswrenend doe  Ceonimhe)
ey UTEN WAILIFIINADULAZNSWEING 91N
/#/ (0 "\%\  ENVIRONMENTAL & RESOURCE DEVELOPMENT CO.LTD,
%\ L 34/304-5 wyj 5 v dnlkide n.asesznn uwsdiu waeaudies ngaummn 10210
%fq‘ﬁz‘;;ﬁ;[‘t‘géﬁ‘* 34/304-5 Moo 5 Soi Watpaikheaw Srongprapa Rd. Srikan, Donrmuang Bangkok 10210
R Tel: (662) 9833045-6 Fax: (662) 9833020 E-mail:erdsiam@yahoo.com

Stack No. 66/104

ANALYSIS REPORT

o . - L B N
CLIENT NAME : 13 agnugludn wmita walulad $1ifa COLLECTED DATE : 24 i1 2566 %
PROJECT : MsAT193nRmMwaINIeAInUans RECEIVED DATE : 24 flunay 256&9@
\
LOCATION : sivualnitudiou sunawuuasany Sminasidansy REPORT DATE : 4 wiwiou ‘5@&
o

SN

Station : Uda4 Dust Collector (DC-M03) A
L @)
rape U#ea Dust Collector (DC-M03NQ) . 9
FWN159N 52990 = Q AMINTIU
me/m ppm;\@

R 5 d,° o
110310 Ammonia ' (NH) 2.600 ) lilafmvun
- 2" 2 v
12.J3u0 Formaldehyde 1.039 o obg°0.845 lailaifmun
" : \ -
13.U3u7m Methyl Mercaptan <0.001 5(\ <0.001 Lilanwun
- 2° @Q‘/ v
14.J3170 Phenol 0.472 22 0.123 Lilarmun

i f\v o
15031 Total TVOCs * 5,203 1.668 faildiwun
- []
15.1 U3y Benzene ” ,\@48 0.422 lailarvun
15.1 Uuna Toluene ” Y 2,237 0.593 Liildirhvun
Y \v v o
15.2 U3um Ethylbenzene ” o @ 0.023 0.005 Lilanwun
i 2 N\
15.3 U3 Xylene 2oy 0.155 0.036 200 ppm
15.4 Y31 Acetone * é;b}"p 1.404 0.591 lailsifmua
O
15.6 Uisnai Trichloroethylene * @ 0.029 0.005 lailgrmun
15.7 3wy Vinyl Acetate 2'&F® 0.056 0.016 Lilgrmun
wnewmg ;" fhmmp@m;zmﬂnssw‘mqmmunﬁu WAl 2509 (309 AmumnasguAUinaasdeuy
'lumgg&:maaanmn‘limu
? a@undduitanmeoniawi M 1 usseme wargumgil 25 svnigaided
, ni\.éﬁﬂsmﬂﬂuﬁaauﬁﬁ'ﬁn'ﬁﬂueié’uﬁamaﬁaulﬁﬁﬁmiuasﬁtﬁﬂm dtinlsannnisussnouendnuasduwandon
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Exhaust System Design Procedure
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PRESSURE DROP vs. GAS RATE

#2 TYPE-K TELLERETTE®
“ AIR-WATER SYSTEM
COUNTERCURRENT FLOW
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RESISTANCE TO AIR FLOW
(Downward Flow Dense Packed Bad)
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\ 5 W\'-’?v | on
C_Hoq PO\/CP“'“H HU?H CU"{C l
S

ISC-OI o;é
Modify 1 {Incress liquid flow rate) | @
Yb (Inlet Concentration) = 0.0000 5 | ppm N e i ; e
Vb ,kmole/h = 78.62 (1900 m3/hr) point 1 0.000000 0.00000000 0.0000005 2 —D.0000000 2040807.3
% abs = 90.00 point2 9.31002E-07  0.00000000 0.0000008 ob .99996E-08 1203366.05
Xa = (mﬂmﬁmi’uﬁ’m‘auf’;) 0 peoint 3 1.372E-06  0.00000001 0.0000014 o& 1.99999E-07 853240.55
UG=nl/Gmin n= 4.8 point 4 1.813E-06  0.00000001 0.0000048) 3.000E-07 660937.47
equilibiumY=mX m= 38.00 point 5 2.254E-06  0.00000001 0.000EQﬁ 3.99999E-07 539373.64
HTU, ft= 2.500 SF. 30% point & 2.695E-06 0.00000001 0, 27 4.99989E-07 455580.41
SOLUTION point 7 3.136E-06  0.00000002 00031 5.99999E-07 384321.47
basis kg mole/h of gas inlet = 78.62 paint 8 3.577E06  0.00000002 fé\ .0000036 6.99999E-07 347584.10
innert gas inlet = i 78.6203 point 8 4.018E-06 0.06000 0.0000040 8.000E-07 310751.91
solute outlet = 0.000039 point 10 0.0000045 0.0001 0.0000045 SE-07 280977.75
solute abs = 0.000347 point 11 0.0000049 9@8003 0.0000049 0.0000010 256410.2564
Va = 78.6203 Q
Ya = {arnuafuiiu gas 2vaan ) 0.000000 0.49 opm In mean = @3 0.000
Xmax = 0.000000129 NTU = o)% 2.683 5 i 2.08 m.
LGmin = 34.2000 2 Safety factor 30% 271 m.
L/Gact = 167.5799 Ci\ High of packing 300 m.
Xb = 0.0000000263 0.0000 % ,\f'b
La, kmole/h= 13175.3 3052.58 LPM M000§0
Lb,kmole/h = 13175.3 ogcgm
DETERMINE INTERMEDIATE POINTS o @f\ 0-0000050 /
choose any Y between 0.0000 o,
Y = input e 0.0000040
solute accompanied at this Y = 0.009436 %@ / .
\ = 78.6297 r\d'b 0.0000030 =@={0perating line
L= 13175.3 Q / —8—Eqilibriun line
solute accompanied in liquid = 0.00940 >

= 0.0000020
X = 0.000000713 Q}
del Y = 441E-07 ,\Q° /

paY 0.0000010
COLUMN SIZE r\Qb . 4/
gas velocity, ftfs input 6.%&;5 2.000 misec 0.0000000 - g . - .
gas temp.,C input o 0.00000000 0.00000001 0.00000001 0.00000002 0.00000002 0.00000003 0.00000003
column area,ft2 N3.11
column dia.,ft 0.4 m.
packing height, ft 3 m.
recir.pump,lpm K
- HG
,&\\
& b I

eIz
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0
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......... NH,, SO,, H,S, CH,S, 20, CH,0, CH,, TVOCs (Toluene). ............
=Y =y ? o a 11 9
1.4 ﬂsxfmﬁmgu A5z uua 501 ia e, .........
1.4.1 P NH,, S0, H,S 18 hitfoani190%
L EVMia cn,s, Tdteandt 94%
o @ @ 3 1
o oszl".m fhia cH,0 1Tdtaend 88%
. r\oil\ 1.4.4 Mia CH,, CH,0, TVOCs ldioandi 95%
i & - -
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\o@ 2,11 UMAIAIUAT0INa NN IO INAINNTZUIUMTHAR
2.1.2 Flow Diagram 9843211
2.1.3 Hydraulic Profile
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Tel.02-312-0888 Fox.02—312-0889

PROJECT :

DRAWING NO.
GCAPT2209/118

ODOR TREATMENT SYSTEM
AMPHOE PHANOM SARAKHAM (CHACHOENGSAQ)

PIPING & INSTRUMENT DIAGRAM

GENCON PROJ.NO.
G2208/296,/APT

LOCATION :
DRAWING TITLE :

+30_m.
F;

10% NaOCI

g

]

o

@@

100A 1004 100A
100A,

w
ANAAARS
T

FRP. DUCT 1,800A (BY PASS)

1,800A

180d NOWD3JSNI ::
¥oouL

(ONUSDA) YD0O'T HVIS

[Ar suppLy

000251,

i

INSPECTION PORT -
100A

1,900 CMM.,
480 mm.H0

CAPACITY :

ADAPTOR

[12.750x1,000=>1,800A

A P Wi

"
L.

£ 308 Y3dvd



Siam Kubota Matal Technology co.,LTD.

g;gizgt Code :. Glgsztgg;aztg)g/:;_\{yet Scrubber STP-450 and Activated Carbon 20/06/2023 {_I i:-l I?:‘. I(, 0 \I
e ‘TESK e ‘ purten ‘ s ‘ e  Comekte Mﬁm@ | 27bec % 04
1 1 Schedule Plan 177 days Thu 01-06-23 Fri 24-11-23 1% O A )
[ 2 111 Purchase Order By Owner 2days Thu01-06-23  Fri 02-06-23 100%) E
312 Kick off Meeting 1day Thu22-06-23 Thu 22-06-23 100% e
| * 13 Survey and Drawing with Comments 20 days Mon 26-06-23  Sat 15-07-23 50%i e
|5 14 Detail Drawing Approve by Owner 10 days Mon 17-07-23 Wed 26-07-23 0% —
° 15 Environmental License 5days Thu27-07-23 Mon 31-07-23 0% T —
[ 7 116 Permission For Building Construction 45 days Thu 27-07-23  Sat 09-09-23 0% m
| ® 7 Procurement Work 95 days Thu 27-07-23 Sun 29-10-23 0%
A Purchase Order for Equipment 5days Thu 27-07-23 Mon 31-07-23 0% —
[ © 172 Motor 100 hp.for Blower (ABB) 90 days Tue 01-08-23 Sun 29-10-23 0% 0% U\
| " 173 Recirculation Pump (8 Set) 60 days  Tue 01-08-23  Fri 29-09-23 0% m ,\h
| 2 174 Metering Pump (3 Sets) 60 days Tue 01-08-23  Fri 29-09-23 0% m 0')6\0
| ® 175 pH and ORP. Controller 60 days Tue 01-08-23  Fri 29-09-23 0% 0% q@
[ " 11.76 Level Control 2 Sets. 60 days Tue 01-08-23  Fri 29-09-23 0% K C\\Ov
77 Pressure transmitter 1 Set 60 days Tue 01-08-23  Fri 29-09-23 0% rm
| ®1.7.8 Differential Pressure Transmittal 1 Set 60 days Tue 01-08-23  Fri 29-09-23 0% -
| 7 .79 Differential Pressure Indicator 3 Sets. 60 days Tue 01-08-23  Fri 29-09-23 0% N ) ‘D‘
®11.7.10 Carbon For ACT. 1 Set. 60 days Tue 01-08-23  Fri 29-09-23 0% o
[ [1.7.11 UPVC Piping and UPVC Valve 60 days Tue 01-08-23  Fri 29-09-23 0% 7 C‘\ m
| ® s Fabrication Work 66 days Thu 27-07-23 Sat 30-09-23 0% $
[ 2 1.8 Raw Material 5days Thu 27-07-23 Mon 31-07-23 0% — @
| 2 1182 FRP. Scrubber SPT-450 Dia4.5*H9.5M. 2 Sets. 60 days Tue 01-08-23  Fri 29-09-23 0% o @ rm
| 2 1.8.3 FRP. Activted Carbon Adsorber 1 Set. 60 days Tue 01-08-23  Fri 29-09-23 0% \Ov m
| # 184 FRP. EXHAUST FAN GC-1400A 1 Set. 60 days Tue 01-08-23  Fri 29-09-23 0% w
| # 185 PE. TANK H2S04 20% Dia1.03*H1.49M. 1 Set. 60 days Tue 01-08-23  Fri 29-09-23 0% 1 ™
*11.8.6 FRP. TANK NaOC 20% Dia1.5*H2.85M.1 Set. 60 days Tue 01-08-23  Fri 29-09-23 0% R ) m
711.8.7 FRP. TANK NaOCI 10% 1 Set. 60 days Tue 01-08-23  Fri 29-09-23 0% &-; 74 rm
| 2 1.8.8 FRP. Ducting System & Stack &Support 60 days Tue 01-08-23  Fri 29-09-23 0% &N m
[ ®1.8.9 Platform For Scrubber , Activted Carbon 60 days  Tue 01-08-23 Fri 29-09-23 0% &bQ ™
| ® 1.8.10 QC.Inspection 3days Thu28-09-23 Sat 30-09-23 0% @ T
[ ho Installation Work 114 days Thu 27-07-23 Fri 17-11-23 0% oér\
[ 2 1191 SafetyTraining and Check Tools 2days Thu27-07-23  Fri 28-07-23 0% r\oé -
| ® 1.9.2 Wall Round 3days Sat29-07-23 Mon 31-07-23 0% e @ —
| % 1193 Demolish the old area 7days Tue 01-08-23 Mon 07-08-23 0% o) e —
| ® 1.9.4 Install Civil Works 50 days Sun 06-08-23 Sun 24-09-23 0% N Z m
| ® 1195 QC.Inspection Civil Works 2days Mon 25-09-23 Tue 26-09-23 0% ob@ —
| ¥ .96 Prepare Material and Shipment 1day Wed 27-09-23 Wed 27-09-23 0% /\&b S
| ® 197 Material on site Ducting Outlet Scrubber 2 Sets. 1day Thu28-09-23 Thu 28-09-23 0% ‘\\ -
| ® 198 Fab. Install Ducting Outlet Scrubber STP-450 <2 Sets.> 4 days Fri 29-09-23 Mon 02-10-23 0% ®f¢. -
| © 199 Material on site Scrubber SPT-450&Activted Carbon 2days Tue 03-10-23 Wed 04-10-23 0% OQO —
| “ 1.9.10 Install Scrubber SPT-450(4)Dia4.5*H9.5 M <2 Sets.> 1day Thu05-10-23 Thu 05-10-23 0% S,\ -
| 2 1.9.11 Install Blower GC-1400A 1 Set. 1 day Fri 06-10-23  Fri 06-10-23 0% f\Qb -
[ ®1.9.12 Install Activted Carbon Adsorber W4.0*L.8.0*H4.0 M 1Sets. 1day Sat07-10-23 Sat07-10-23 0% Q&b :
[ % 1.9.13 Install Tank H2S04 20%&Metering Pump +Support 1day Sun08-10-23 Sun 08-10-23 0% \EOOQO S
[ % 1.9.14 Install Tank NaOH 20%&Metering Pump +Support 1day Sun08-10-23 Sun 08-10-23 0% o ob S
| % 1.9.15 Install Tank NaOCL 10%+Metering Pump +Support 1day Sun08-10-23 Sun 08-10-23 0% oﬁfb -
| 7 1.9.16 Install scaffolding +Scrubber+Activted Carbon Adsorber 5days Mon 09-10-23  Fri 13-10-23 0% 9\ T —
| © 11917 Install Platform &Scrubber &Activted Carbon Adsorber 5days  Sat 14-10-23 Wed 18-10-23 0% d~> -
| ®1.9.18 Install FRP Ducting Inlet Scrubber 5days  Sat 14-10-23 Wed 18-10-23 J);\\ T
| ® ]1.9.19 Install FRP.Ducting1800 By Pass & Activted Carbon 5days Thu 19-10-23 Mon 23-10-23 Q}"n —
Adsorber @
| " [1.9.20 Install FRP Tie in Ducting Stack 30M & Exhaust Fan 5days Tue 24-10-23 Sat 28—10-23\O 0% —
GC-1400&Damper1400A
[ 2 1.9.21 Install Ducting Inlet & Support Scrubber-450 5days Sun29-10-23 Thu 02-11-23 0% _W
| = 1.9.22 Install Pump Recirculatin & eed PUMP and Piping 10days Sun 22-10-23 Tue 31-10-23 0% —
| # 1.9.23 Install Electrical Control and Equipment , Instrument ,Main 25days Mon 23-10-23 Thu 16-11-23 0% %
| % 1.9.24 Install Load Activted Carbon Adsorber 2days Wed 15-11-23 Thu 16-11-23 0% -
| % 1.9.25 Top coat and Installation Check 2days Thu 16-11-23 Fri 17-11-23 0%)| ?
| ¥ 110 Test Run and Commissioning 10 days Thu 16-11-23  Sat 25-11-23 0% 0% 0%
| ® 1.10.1 Function Test 5days Thu 16-11-23 Mon 20-11-23 0% ——
[ ® [1.10.2 Test Run and Commissioning 5days Mon 20-11-23  Fri 24-11-23 0% —
| © 1103 Performance Test 5days  Sat25-11-23 Wed 29-11-23 0% —

Date: Thu 06-07-23

Task N \estone .
Spit  ieaessseean Summary

Project Summary

Pe—  External Tasks

Pe— Extemal Milestone
NN Inactive Task

L 4

71 Inactive Summary

Inactive Milestone Manual Task

=0 Duration-only

DS Manual Summary Rolup s— Start-only

Manual Summary P—  Finish-only

Progress
Deadiine s
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