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swavidenaginel ansdanssuaans
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dnuavilng dunsillasiunylan famdanenlan

1. anudnwngmaly

L“fJuLﬂ%‘aanLLﬁﬁLLUUwuNaaﬁww%’uﬁaaﬂﬁﬁ’ﬁn'ﬁ aunsalfifiefnemdnnisinnuiaznisaugunis
UfUBmssumisuuuniules Tnsvaavarazgnilausie Peristaltic pump Faanunsauiuariiasauls
uaz gnubureslaensdroniasiuiidauuy Two fluid nozzle duffarvenmaiounieluiorounis
oInedouigniinininandsannsaufulsinanmsiveld ufvihanufeulnedssuumunugumad
fieaveamsluaveseiniasousastauvaril feudluieseuuislldnumsnisivawvuvuiuiy (Co-
current) nEafuiJunudnsgniamnsenlumunszuaeiniauazasqndndelelaay Sefinnus
sesduagiivaednuan druuasuanmariuas LCD Touch screen

wAnlagUSEVT NS TUTBIMIATEIY 1S09001:2015 TeULUANTTTUSas MIHER Uas BONLUUYR
AaDILALYANAHDU N11991U Unit Operation of Chemical Engineering

2. AANBUSIANIES

2.1 Famssemethgagaldidesnd 1,500 feddns/dale

2.2 gamglionniegeaaivils(luviosnmadourudn) laitieendn 240 °

2.3 Woseuuwisihainumilvisdfing fvuadurugudnans 200 Tadwns augdlidosnds 500
fafiunTanunsanandieinANazeale

2.4 flalasudwiunenledueuneavewdndueivhanuilulsdane suadudugudnandivos
n71 80 fadwns anugnlutosndt 350 dadwes $1wau 1 69

2.5 fusifundnsm wasnssusndnazondloth vimnufilulsdding s seheay 11U

2.6 Mmyugdmivlouveavaianuilulsdbnm anug 2 das TTavend3ures 4w 1 lu

o



ot

2.7 WRAUY Two fluid nozzle Yndsamuiaaadia usvuumﬁmﬁaammu (De blocking) Faausn

v
L.

VSuisnmanudivesnsyieuld

2.8 Sasiivavesomiagegmiliiosndt 5 gnuaadiunsdeudi

2.9 fgnwmoslianuiou mddwihldlosndt 3.0 Alates

2.10 Sameavan peristaltic annsauiumuandTinauntsvalalagdsuanusiseu mmsnaumlﬂ
dns1geanlaidosnd 2,000 uaaammrﬂm

2.11 Juveaunan Peristaltic SuLAf ausa8 closed- -loop stepper integrated motor @1u15aUsy
mmuﬂsuwmms'Lwa”Lﬁ’ﬂﬂEJUsumwumia‘u mmmaumlmamwaaam‘l,uuaﬂmn 2,000 fadans/Flus

2.12 fipSosdnenadiusiie Oilfree ‘lwamﬁmﬂwaaqam‘lmaamﬂ 30 fmssieun?l Aruiugegalal
Yot 6.0 bar duinanauglidesndt 50 Ans S1uu 1 wides

2.13 Sl90uanINaLUY LCD Touch screen sunnlsidfosnds 7 fia ileusnsasingg usay 1eu
wawu‘l,wﬁfmlm gaumgiionmaseuruin way gaumgfivreen sesnisivavesernia ussiuvasiaie
uay acﬂsqmmmmmammsaﬂmwaqmam

2.14 10lwWdh 220 VAC/50Hz 1 Phase

2.15 gagunsalusynauduavulasairefiudase vondusuaaaia

2.16 wmammlmumﬁLLmqmalmﬂummumwu'mmnwNamwsamLmumwuwluﬂs“mmlwEJ Tngti

UH‘UEUoL‘U‘TLﬁ‘H@T]ﬂ’]

e

3. aunsalusznau

3.1 fivdawmiatagampfiuarmindu d1uu 1 ndes fnvandendl

3.1.1 Wuef esaansada gamad anududuing Idlunaniieaty dveadouds M 12
connector 3 Faiauuudinea Ineanunsanenidsueureiiials

3.1.2 ﬁ’al,ﬁ‘%"mﬁ'léf'sai’acv] ABS, TPE fimmumvuniu uaslssAunisdeaiunumnasgiu IP67

3.1.3 wihaoiuuuy 140x160 Dot Matrix backlit LCD Hwuinmihaslideunin 42x52 .

3.1.4 anansouanaiviingg mﬁqnﬂuu Min , Avg , Max Lwammn"ﬁm’m’mim

3.1.5 mmwuwasamwnuLLasﬂmwu fnoudnumede

3.1.5.1 u‘jumuwam AAWUY Digital combined temperature and relative humidity Tus
ey

3.1.5.2 ldmdnmsvinnu rRH 1y capacitive, temperature compensated wag T W Pt100

3.1.5.3 fivalumsia RH = 0 §ia 1009% , T = -40 &1 +125 °C wiafind

3.1.5.4 fearuusiugilunssnuen (Accuracy) RH = £1.29% (0..85%) / 2% (85...1009) 7 T=
0 14 50 °C waz (1.5 + 1.5% of the measured value)% @ T=remaining range

3.1.5.5 fiAmawusiugilunsgrgamadll (Accuracy)= + 0.1 °C + 0.1% of the measured
value

3.1.5.6 firn1snauauas RH response time fliAy 10 Huaft 923 10-80% RH

7



3,1.5.7 fimnuasdunlumssiuan Resolution) RH 7 0.01% uag T # 0.01 °C

3.1.5.8 JuUseiugnnwlivesnii 1

3.1.5.9 Q"msﬁaalﬁ%’umiLm'aﬁa’tﬁﬁluﬁ'sLmu'\imﬁﬂEmn@’uﬁw?aﬁ’QLquﬁﬂwﬁ'}a’LuUssmﬂm
Taglduvnidauenm
3.2 figfleonsldnuyavaastuaziBnmaaes Srutu 3 ga wieudavinluguuuu USB DRIVE 1 9

4 n1ssulseiu

4.1 Sulseiuaunwlidosndt 17

4.2 lussesfuseu fuieforimadunesadauasthzsnemn 1 afva Taglifalise

4.3 nsdhdestrgaluseesiuvseiu fuedeninsasadauasdenliudnaianelu 30 Tu minlsl
ausadeniade foniuaSesidnunmisuyiun iy Tnglidndnldane

\ E4
5 A199U5H 981988 1 A9
%) ¥ W 9 & i o e a o wr
5.1 fang desdmeusunisldanuiiugunasnmslinuanene u anufufiRaueis Swou 1w/
A9
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auaviing dunaidesiualan damdanivalan

1. prunenzi

WHuyadmiunwinistielousiaas ndenu waznsrurumsusuarudu luneviinifu dnwas
msviauie dhiignildeugniiowdhlaevuasmnmeiuuuihuivdudavesTaguasy (Packingluse
vy anumanduemefignitndisnanduas amstemnauaenshemauSousewina
wazene vl daungianas uevarmadanufudiudy fmveidhduihenudlulsidneda
gnsavesuunngmsalaneluldidaay faunselintesdlatndidndusionimeass 16un auasifives
ommth-nesn gumgiivesinid-ueen Snsmsluavesanne, Shsnisluavesh, auduas
By

yonnapwsznavdnavulesiadnediufusshanegifion adslasuisniiumsfuseminsgu
150 9001 Turpulwnn155U509 N1HER Uaz 99NLUUYANARDINIAI Unit Operation of Chemical
Engineering

2. qidnyazany
2.1 voviidugunsanseuenvhatnudalulsddne $1uau 1 we Siduriqudnans ldifeenda 200

o a

fadluns AYNgeI 1,000 fadiwns fudradenrofunsieduh way vieau sewiuuauaunuiaaa
AaLkuy Backing flange diffawuy Collar O ring ﬁﬁﬁﬂﬂ’f}’ﬂﬂ PTFE

2.2 fgptandwiuiuiuiiilunsuanfsueusouussneluneriniudu (Packing ) 2 wuud
upnenefiy d1nuegeas 1 ya

2.3 Weay (Blower) Wuywaelys anunsauiudasimislvaldlagldduesines Tiusinaavasanls

Waendt 10 gnunAfwes/uil wewesiddsldesnda 350 Ina
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2.4 mussmmmmnammaaama m’mﬂuuaamﬁ 20 &ng F1uau 1 W wiougunsalmurusLsiv
wuugnane wwﬂmauaamwaﬁmivmumamluum ImﬂmﬂiaquuﬂimmmﬂwamaqmwLmqum
LLamNauuummaalwmaam
2.5 {lummuwunaum :uﬂzuauummu
2.5.1 'lwam'ﬂmﬂwaaaaﬂlumnm 20 A5/ Laﬂaaﬁsﬂlumm'} 15 LA
2.5.2 Bouagluflhanaunuaaeia
2.5.3 yaweslwihnssuaadu mddhidosnii 150 Yo

2.6 fissuunfugamafinesiiteairamsvurmsssuigenuiou fnauaaiAdsd
2.6.1 Baupaslranutouusin sunalisnia 5 Alated shanawiaaadia
2.6.2 \dosmunugamgl Wuuuy PID Control uamawauuuAdnea

2.7 ssuuUSuseiugamaiusiennis $1uu 1 4a Usznaudie
2.7.1 Bmmssguernea aueliishnda 1.5 fladed vhanamuiasada
2.7.2 mumuﬁwm‘%’aamumu WUU PID Control UARSKaWUUAINEA

2.8 ummwumwmu’twmmﬁmwn F1uu 1 99

2.9 Tsanilmes Advetnvihanudafusaelany anunsatagnsmsinaveniildlisanga 300 dns/
Falua

2.10 :uaﬂnimﬂamwﬂmmmua"mmﬂ Ussnauie wuwanﬂumu PT100 LASIALARINALUY
fdvoa 41U 6 99 Lwa'lwLLamawamsmamwnulé‘lunmmmnu W4 6 9 loiun

2.10.1 amwnmam’mauwma

2.10.2 qqumaqmaaﬂmnwa

2.10.3 gampiinszislenvesenniauiin
2.10.4 gamgiinseislsnuaiennneeiesn
2.10.5 gaumgiinsziwuimseinayidn
2.10.6 amwnuni%ﬂ%tmwaammﬂ‘maaﬂ

2,11 uaﬂn'iiu’mﬂ':l’luﬂuamwu differential pressure transmitter WS oNIBUARIHALVUAI MDA
aunsain mmmuaeﬂm 971 0 — 1,000 Pa #39 An31 97U 1 A

2.12 Mituszuvliin 380 Taad 50 Eand 3 e

2.13 Q’maéfaﬂﬁ%’umswiaﬁﬂﬁlﬁuﬁame?"mﬁ%mﬂﬁmamw?aﬁaLmuﬁmﬁ'm'l,uﬂ'sxmﬂlm lneld
fususidnauera

3, gunsalusznay
3.1 uﬂuamﬂ‘umuuau’sﬁnﬁwmaaa U 3 %A waamﬂwﬂusmmu USB DRIVE 1 %@
3.2 1A%eeinAILEIaY (Anemometer) §147u 1 @304 mmauummu
2.2.1 uansHaluuRanea DUAL function LCD ﬂ‘summa’mlm

s



o)

3.2.2 wuwesiluuuuluia (Vane Senson wiausudunenainda fiwuweiingamgd lush
WU thermistor

3.2.3 §8umin 0.4 - 25 m/s Auaeiden 0.1 m/s W3aRANT)

3.2.4 aunindenuanambiedalalidesnit 4 miwin uansrngumgivatoniels Tumte °C
way°F

R S I i af = 3o w e v = ¢ oy
3.2.5 ansntuiinA1in gege dnan was Anade laeanansnenaivuiinlile uazilileidu
P S Y] 3 o v

Hold wetiudinandnuuntiaedinsild

4 mFuuseiu

4.1 fulseunmunwlidesndt 1

4.2 lusseiuussiu dunedesimsdruanadauesteinun 1 adyD Tnglifeeldans

4.3 nsdnesthyelusseriuuseiu fuesesimssnadaussdenlindratanslu 30 Fu vonlki
annsadeuad foshieSasiidaanwiisuminnldly Inglidadldae

Y ¥
5 NN33UTY 2814918 1 ASY

5.1 gvne sesdnausumsldnuiugiuwasnisldanuemiznte m aauiufiRauase S 1w/
A3
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nedvuAuningn1Is 0600

LAUUARNISAN W BRUANYD
IUATUANUNTIRN1SANY 09007010000
AMANINIAINTSAURRETNNTS 12040

oA 1fu uardeiaaiig

< W e <
318013 LATRNERLUUYRUNA-YBIMAT U 1 A%99
4 hd o= af )
Fruaring dunallasivailan Jwmdanuealan

1. aaudnungaly
Budswafinlngldivhazanefiiuusames afeasfievatseglusvinasaeiluveamaiLiquid-
Liquid Extraction) gunsalluin3esainusznaudie noadauuy Sieve plate pulse column weadavi
nnufalulsdanavi e adiulsingniselangly manszatefiuazmsiedoudives Light phase uag
heavy phase T#mau Sdulfounonnaniianmaiannsauiusnsmstiould Tnednwasnslvady
wuvlvagunisiy fgunsaliidandy (Pulsing unit) wieuRndaaasindrnisurluiindofnaunis
Waruuwaemududuuenaniuddlssuundudmivivivanminiezanadiovndusilddrandae
Tnegunsalsineg Usenevdrifauulassairdiudausohanegiifeonlusiig fdaidouioazanlunis
wioudie way fvdeuiussduiiatansegivlfidusy
annsaldfnuluidedemelud
1.1 Anwinafeunuatesdusznevlusesvaniasaadiavhasats
1.2 maviuenadiudueeasduse nevluansasmlaanisndu
1.3 Ussiflumanmsuenludennududu wae aunaina (Mass balance)
1.4 HANSENUYBINTFUIUMSTUANFsTUsaNILEnans
1.5 wavesdinsinsivaveweunananunadodnuaznsivalunedud
1.6 mavesmsmsmudieiniosiiinadudednenenisivalunedutl was navesmsaria
NARTABUSMTINUN133UTOWIRTEIY ISO9001:2015 VOULIANTSIUTEY NSKAR uae DBNUUUYAYIARDY
LAYYANATDY NN Unit Operation of Chemical Engineering

2. AuinEUzIANIY
2.1 viaiaLuu Sieve Plate Column dnauandFsil



2.1.1 ¥hanvisuialuls@dine sunadurigudnanslitesndt 38 Hadiuns anugelaitosnds
1,500 daduns U'mLLﬁwaam‘ﬁugﬂLﬂu"uawmﬁmﬁ’umé’awﬁ'm,ﬂau LAY SOITULIINA

1%
=

2.1.2 Uaeviansinudeusedeviuauuuy Backing flange MadwidheTaniitugunsoufu
Unuin (Colar O’ ring) aeludusiumzunssinain PTFE shuaulilshndi 28 ana
2.2 Settling Chamber fiogfiuanevasia 2 #u fdnwusiduvionsanszuen shanufalulsding
Wielidanmnisusning daelunsauausedusestenarfvundurugudnandaitosndt 100
faduns
2.3 Indadmivuiumuruseduntsusnia (Phase Boundary Control)
2.4 fipsasruilandy (Pulsation Unit) ansnsaufuszezdn (Stroke length) navanudle
2.5 thdmullouans (Feed Pump) fis1easdundail
2.5.1 Pump head ¥19n7ag Stainless steel 38 PVDF
2.5.2 Diaphragm fllassadnadiu multi-layer Tnsfotuusnidiuan Teflon vio PTFE
2.5.3 Rindnaivagegalsidosnin 20 Anssiadalag
2.5.4 Wisngegalaishnin 10 wms
2.5.5 YouaanauUATnea uansindnsinsivalumisy dnsredalue
2.6 Dudwiutleuansivinagane (Solvent Pump) fveasidendil
2.6.1 Pump head ¥9nTa0 Stainless steel ¥So PVDF
2.6.2 Diaphragm #lassadrafu multi—tayerIﬂaﬁqﬁummﬂui’aq Teflon %38 PTFE
2.6.3 Wndnslvagegaliitdosniy 20 Anssiatalag
2.6.4 Wisngegnlidnin 10 wms
2.6.5 YpuaaNALUURTRER uansrndnsintsivalumizy Gnssodalag
2.7 Feed Tank uag Raffinate Tank Yhannausuaaaia fanuglivosnd 30 &ns Suiusgwae 1
Tu
2.8 Solvent Tank uag Extract Tank ¥ nawmuacatia danuglidesndt 30 &ns druiiedias 1
Tu
2.9 sYUUYIIUaINEIRIUANAILY YiNnTanfivumusenisiansauresansiadlfiTuseed Taun
PTFE, aupuwaddia waz wnlulsTawmnm
2.10 wihendu (Distillation Unit) iilekensaviazarenduuld (Solvent Recovery)
2.10.1 venduhanvieurlulsdaing sunmdusiaugnatsuszane 30 Sadums arugdlisdos
A1 500 fladns Uaneemeaduidenstedrevtulausuy Backing flange filo3avindantanditug
AsaufuUInuA? (Colar O’ ring)
2.10.2 wifpssvirarnvianiilulsBding fvuiaaug 5 dns
2.10.3 wildimnufaudeluih fmadlwlutoendn 1,000 Tad wiewedssmuruguvniiuuy
fimon
2.10.4 paumuERSLUURBEEIEUAY UL 8NN

o



deSuvesinhasaeildnnnsnduifodounduslding (Oistiltation Top Product Receiver)

mwlidesndt 20 Aas

2.11 Sugryne (vacuum Pump) anewdilishgnda 180 mbar (absolute) v§asin

2.12 9sudmanagamniuuuAinea €1umsin 0 - 150 °C wiednth S1umu 2 4m

2.13 gunselindnsnsivauuulsmiined runtsta 1 - 10 Baseoundt wie Wisuwh

2.14 nedaniusiu wuawiln ¢ §h Sana -1 a1 ung

2.15 CONDUCTVITY METER limsratansuludfiuilofamumaudutuly Aqueous phase 1141
kavyIsanaNNIsUIUMTain Ussnaushe FiiamailwiwhdaeYagliduaiy ssuanmauuuiinea
$39m15¥0 0.05 fia 2,000 Ms/cm wiSedndy 1y 2 4

2.16 wummwuauwaa"wmﬁmu Hutlouans uay wdssiidandy ansauiudsanmsieuans
uas Uudsmnufivenndeaindanduld uenenifudiaunsatuiindrnisiiliiuas uansuady
wduns il uaz aunsodieloudoyariuszuu Wik i§

2.17 Tspuulnih 220-230 V/50HZ, 1 Phase

2.18 wmamaq‘lﬂTum‘iLme’LmUumLmumwmamnwwammamLmumww‘luﬂmwﬂlwa loe/lo
Buramdauonan

3. gunsniusenay
3.1 figiionsldanuuagABnismeanss $1uau 3 gn wisudavhluzuuuu USB DRIVE 1 4m

4 AsFulssiu

4.1 SudssAunmawlidesndin 19

4.2 luszogsulseriu § furgsosimadnanesiadauavingeinemn 1 eyl Taglifeldse

4.3 nmmsaqmm‘luivavwﬂi”nu duwsasvinisanadawasdoniiiduadoniely 30 Yu wnly
sunsadouiade fonhiedesiifinunmieuvienlily Ingludneldedne

L) g
5 nseusy agnetioy 1 Asy
5.1 e desdneusumisldouiuguuasnisidouamems o anwiiugiRnueie Sy 1 3w/
G



UNNTVUNAUULTADT
Freazdunniing ausianssuaans

negyuiunindans 0600
wau1UIAN1SANALANY
Puatuayumsinnisfinw 09007010000
MAYIMNITURRAIKNTT 12040
vaneenasfas Adu uasdaioaing

d [ -]
S18015 ATBNVINADINISWENYBILT B anaInfNed e lalaau F1UIUY 1 Y
-] 1 Q‘ -] = ol ot o,
auaviung dunaudlasienlan Jwdanenlan

1. prudnuaziialy

HugadmivAnmnssuiunsuenvesudeeananfedousaviss Tnsnsieusymeveudsinadn
Tlunssuavetenna uae Anwinisuensyniavesidwennnnszuasiniadag lelaau (Cyclone) ndu
agmeugTesiy gavmassanusaviumuinsivareseinia uasuiinnveweudds iefnyina
YoenTrUIUNMTHardvsnadenmsuendelelaau

wARlAEUTENTIHUATTUTOMIATEIU 1S09001:2015 TBUWRANITFUTY N1SHAR Uag BENLUUYR
VINRDILATYANAGOU N1991U Unit Operation of Chemical Engineering

2. ANANEALLANIE
2.1 lelaauvhdneuniuels@fing vunaduriigudnanslidveanda 100 fafes Anuendlivesndn
400 fiafiwes Sy 1 du Sandemaduageen aansavinmsnendsenauld
2.2 auzussqeynrvesdaivhmauents vhdoufilulsdaing suireug 500 dadans
2.3 fifufudunesfinsesemaiissnainlelnau vhainawnuieaaia uasligeiinsesdmiudnify
sunrvatefivamanlulaay
2.6 whsuhandmiunedutiinafngniln Regenerative blower U 0.85 kw Wiuiunaiaugean lal
fieundt 140 gnurardiuns/4alus YiuSinesssilagld vVariable frequency drive u3e Bunefines
2.5 qunsaiinmnuidimslvaveseinia S1uru 1 8u dnuaudRssd
2.5.1 Jukr¥auuu Thermal mass flow sensor
2.5.2 uanwarmuEan wie Snsnslvaldgegalaitesnd 145 m¥/h
2.5.3 F0UERIHAUUUATADA awmsmﬂ%’uquugqnﬁl,l,am“lﬁ 180°

o



2.6 uﬂﬂ"UU‘”U'ﬁ%@uﬂ’lﬂ‘UE}ﬂLL‘UQL‘S&JMU firnagliisnia 1 8ns vhdeutlulsdang wisugunanl
Youvomdauuulsm3 4 Fuindsufeynremesifesuuunsauanss Yuammiseuls

2.7 figunsalfamudunnasenlelaay wuy Differential Pressure Transmitter f98UARIKALYY
Aamea g1unyinliteenin 0 - 10,000 Pa

2.8 gavmansiniaunlasegiiiien ddadeudsazmnlunsindoude

2.9 Tszuulnidn 220 Thadt 50 1830

2.10 mnamaﬂmummmm‘lmﬂumLmumwmamnmwammmLmumwu’ndluﬂivmﬂlwa 1l
fuvisduavean

3. guninlusznau
3.1 figflensliinuuasiBnisveaes d1uru 3 g wiaudavhluzuuuy USB DRIVE 1
3.2 fineTandegne Taun nsreuls wie ns1eddm Afluuineyniraie 3 aun Tugas 60 B 100
mesh dmsuvinmaany sruuvneay 5 Alandy
3.3 fiafeedeliih arwasden 2 duwmis Sy 1 wides fwaviBuadd
3.3.1 Wuedesddlwiiuvudsanduuy wanwaiduduas Fafwiinldgegn 2,200 n¥u wio
A
3.3.2 fiwhesuansnaifiuuuufiedudia (LCD hybrid touchscreen)
333 ﬁ‘iuUU"i'mf’mﬁ'ﬂLLUUElectromagnetic Force Compensation (EMFC) weighing cell
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