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Usznausie
2.1 \3aeinsmsn1slva (Flow Measurment) Sy 1 eded
NRUIVYsZIN 700,000 UM
2.2 \A30saauNaraEns (Kinetics) MU 1 eSes
NRUUYsENI 800,000 Um
23 wSesfnnainuasuaznisieuresiiu (Pump Characteristic) $1u7u 1 A0
NRUUUSTII 417,300 U
24 Lﬂ‘%‘mszm&lm‘nwumgu (Rotary Evaporator) s 3 Adeq
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2.5 Lﬂ%@ﬂWQﬁﬂhL‘lﬁﬁl (Fluidization) $u 1 16309
WRUIVYTENI 1,926,000 UM
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2.2 \nTesaunarman;s (Kinetics) $uu 1 1eeq
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23 Lﬂ%aaﬁm:nQmé‘nwmutaamsﬁmummﬁu (Pump Characteristic) 1 1 A3es
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24 LﬂéaasszaawsLLuquu (Rotary Evaporator) P 3 ATl
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5.12 duulutunsdeudufuszneumslamissuananiuasaungen (SMEs) @il
5.13 dnumtidefusesdudn ildfunisfusesananigaaiunssuuisusendlng (Made in
Thailand) (n3)
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6. SNUBULYAVBIUNTDTNY AL AVDINES)
6.1 1n38e3ndnsInslva (Flow Measurment)
6.1.1 eazBeaily
Huremeassililunsfnuitnmsmsnsnisivaluvieiiedeuiisnistadniinis

v

5] " W P Y o U w
1“aV|LWmC‘]'Nﬂu ma@ﬂQUﬂﬂquaﬂﬂ'ﬁm']\ﬂuu,azﬂiu ﬂﬁmx’U@QQUﬂim1ﬂ0m5qﬂq§1ﬂaLLUU

nugs lsnnllwes wazwiuleiafly lagendevdnnisiamuduuaneing (AP) sswiega 2 90
d‘ ) o ! LY
fvadlwalanu uazdnammdasinsiva

6.1.2 swazideamunaina

1) fiadelunmsidoudliitesndnged
1.1 AnmsTasasnisinaseieiosianisiva sghation 3 vl fail
- WHuee3Wa (orifice plate) wazianin (Measuring nozzle)
- ¥adauuuiauy3 (Venturi nozzle)
-Tsmfiwes (Rotameter)
1.2 Anwmsvihnuvesgunsaliaussiuresvasivasiaviellng (pitot
tube)
1.3 Anwuasilsuifisueasdietasnsinsivaluusasadiafinandnaiu
1.4 FawnanuduiusuasaonadpsiuvesAndulszansnmsiva (Flow

coefficients)

1.5 Anwnsaeuiiteulngldiasediotaedinsinela

U3¥81UNITUNIS

s NITUATS
VSRS A 55NN
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2)

3)
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Yannasmann1sindninisiva ( Methods of flow Measurement ) il

[y

a &
YATLDYNAIU

2.1 figaviorauy3 (Venturi nozzle) flvunaiufiogsening 84 fia 338 m1519

YU

'@ o

a a =) v ' a (R4 '
UaalumT NIaNINNI Imauammaamﬂﬂuauluuaaﬂaﬂ 6 g

9

- firhesmuasyuilndnegil 10.5 s vidaieuwi

- fidhasmmosguiiviosnagi 4 esn viewisuni
2.2 flym Orifice plate wadusiugudnanlidesnii 14 fadwms S
Liideundn 1 ym
2.3 i1 Measuring nozzle vunaduruaudnarshiesnit 18.5 fadwns
2.4 Sl Rotameter dm3uindnsmsiva lnsanansaialigegmlites
N1 1700 Bnssietalus wiedindy
2.5 fypuueiimesuu tube manometer Batsingegaliitesndi 380
fedumsi (mmwo) Andsegduntiuesunmeass iteazaansiens
naans ruaulidesndt 6 ¢n
2.6 figanduuuiionyu dwiuuiumdnsnisiva S1wiu 1 g
2.7 TusunmnsmuEnsnsALINAUSENEUN1IVIAAEY ARBERUNTIUAS
NNADY
2.8 ansansasulfzuvdsie nadsuauatinesnenmuesvesiva

v 1 a P2 °
lanwenlaglifadgymiliovuzyinniseass

ﬁmiﬁmmeiaahaﬁw (Water supply base module) zﬁ’m%’uahaﬁﬂﬁqﬂnszﬁ
vases Meanden il

3.1 fdnwarnsidoudusulivnassstugUiasslanensdtoniide
$nu 4 de flypdenvliiz (toggle-type fastener) ﬁmév’qaeuiu%nm‘[ﬂiam
e wazvimhilduumdahelsitugsinnnsFeudieafuvesivald

NANNAYYUA
aste 0%7 P — U5eE1UNsIUNIg

Ao @‘l‘/ M g N5IUMS
7 A"

) (i
NVD.......e -y / N3IUNTT
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3.2 fuhifldaunsoasrssnsnisivalfgegalitosndt 145 dnssiound
wazanansnads waduhgeanluguaugldlitoondn 7.2 wns
3.3 Janhilifuuuy (Submersible pump) i Power Consumption lal
weendn 250 Jad
3.4 fufiuh uasdoimivinnTaglmvefnanaiilasasaudause e
qemifilaiionndn 180 ans lnedevisapausnifuauardiui
3.5 flanavenUiinesvesiludwing Andegnsanatsvedaga Tng
anunsaslieghedaau InsuansUSinnsilubng
3.6 findespuauszuuliindiey Saindiln-Unmsvho wiouriRnns
aindgnidiu (Emergency stop)
6.1.3 gunsaiusznau
1) irdpansesiviuazdrsest (UPS) aurmeamig 4kVA $1uau 1 LAdes

1.1 OQUTPUT voltage range 220 V £1%
1.2 5%UU Single phase ANNA 50 Hz +1
1.3 Wave form: Pure sine wave

1.4 Harmonic distortion <3% of THD at linear load, <5% of THD at

non-linear load

AT UsesunssunTs
8480 @‘L%M ............... 351N
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y . . ° o
6.2 1A3999aUNaANERAT (Kinetics) 374U 1 1AT09

6.2.1 eandeanaly

& o o s aaa =i d a s v .
Juganeasaufiefnwieaimaniufisenaiiluaiesujnsaliniuuudsniu (Stired

° v & oA . .
Tank Reactor) ¥41ulavisbuung kazwuunaLiiad (Continuous or Batch stirred reactor)

o U a 1 d a a 1 { 1 !
aunsafnulaufindvessyuy deufnsaluvuneilies uazfnwidnswasiie Ndwnase

L aaa ] L5 a a d kod o aaa
snsuiwesfitenadl 1y dasnisivaiieUsunns vesansnidvinlisen uas gamgl

£
[

YaNANUEI

a

v

AUSOARNEINSATIVTAANUITNTUMsNITIRAInTsn Tnihvesansazaney

6.2.2 S19ALLDIANIANALIA

1)

2)

J a ¢ o . o £ ' U
\r3UnIalnliLuudaniu (Stirred Tank Reactor) 91W3U 3 619 AONULUY
v (% ¥ o ' P2
synsulunwssnuideiu aunsauiulivihnuuuuiuuns wazuuusiiies
16 fswavidandall |
1.1 iufwuuiings 2 $u Uacketed Tank) ¥ianudaluls@inavaesduiluiu
a o a a ¥ a 2
Wiy flanug 1 dns wiaulinuenyiunms
1.2 fuvuiihaseuhanntag PTFE awnsaaeausenaufiuddsly Bare
quick release clamp TtesdmSuinsagunsalingg laun Tlunu dn
gaumgfl uaz Waiadrnsdlwih
1.3 dauwes Jacketed fivedmiudethildmunugamgiiduazesn
1.4 shuarsiindrszuneviainuialulsding lasdiuvesuaninanids PTFE
' v a [ ot ad v o aaa [ v

1.5 wingfaiviamugusziunuulawou Teasiadiidvihufidoriuludusn

1 ,OI 19 v W 4 155 L U
szlveaniethduludidenegdalumauadiu

£

ganJunay S 3 g neazideadail

2.1 inSssmunauduseuamesniirdmdslidesnin 60w eeuanse
AU WuURIReaansaUsuasiseuld 50 1 2,000 seusieuit
(rmsudrseugageildau fie 300 seusteuni)

2.2 lumuyhanudnaunuaaaaiiunuideuserusamesniumedereuuy

Tnavu
e UIEFIUNTIUANG




3)

4)

5)
6)

7

8)
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ssuursiamsitAsuuUasmududy uavgungll SoeasiBendd

3.1 vauansranuuRinea dmsuindnisthlvih uasgungiivesans S1wiu
3 9 wansrauuumatla 4 van grunisiadinisilih o fis 200.0 mS
/cm gunsialugie 0 fis 100°C Tszuurayegamgiloniuli (Automatic
temperature compensation) uaz Jvessedygyrneandmiuneiuszuy
Uufindeyauasuaninadnlulf

3.2 wa¥arenuthlvihifleueef inguvgilush e Tagaunuaaadia
11U 3 YA

fiudmeusneansaduuuy Metering pump 313w 2 2 fiswasBundeil
4.1 fiudiiduiaasaiiviievan PVDF waz PTFE

4.2 aunsolisasmsivaldgegn lidindn 15 ansdedalue

4.3 aunsoufusmansteuldidu % wlewveuanwauuudinealumbe %
wazuansA1dnsnsivalumidie Uh

4.4 Fousodygraliaunsadsmuuiusannstounasuancdn % nsviauy
voedu Mnuthaevesszuutuiintoyauasuananalst
fidussansnaduvhainanindledidu flenwqlidesndn 5 das Sy 4 ds
fudvansiafiivihuiitewd shanTagindiefidu amuqlitesndt 5 Ges
I 4 i

qﬂdﬂaﬁwﬁm%’umuquqquﬂ fswandondsil

7.1 indsmuaugumgiinuy PID Seeudnsauuufinea

7.2 Mmunugamgilunisnaass Turas 20 fis 50 °C

7.3 fudmiumudouth aunsoviildsnslidesnin 5 das/undl

7.4 srahvhnamuasafia fanuqlidesnd 20 dns

7.5 fgamesvuramaliilidesndn 2.5 kw

7.6 szvuvhauduiiidalidesnin 600 W
syuutufindeyauazuansaniuneuiiones fiswandundsil

8.1 annsouanna waz Yuiindeyaruaeuiineslauuy Real time

NFTNNTUABLAVIYNTT
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8.2 fivauanwauuudulia (LCD Touch screen)
8.3 anunsauansranIsisuulas Ansthiniuasgumgil Mawuuimiay
wazuuUNI W

' D 4 v 1% o d ' %
8.4 annsadevenensdeya veauavidougdeyadeundsnnairiegla
8.5 fmheanudwuvunealadmivduiindeya
8.6 annsouladldluldsauiu Microsoft Excel 61

] d 1 73 U o = 5 ¥ { 2/
8.7 Hvoudouradnquniuneuiineswuu Ethemnet Aasialinianudng

AAIUANLUY panel mount connector

6.2.3 gunsalusznau

1)

2)

A o v ! o d
wwsasdrseelni litesnin 4 KVA 91u2u 1 1A399

OUTPUT voltage range 220 V +1%

- 38UV Single phase A 50 Hz +1%

- Wave form: Pure sine wave

- Harmonic distortion <3% of THD at linear load, <5% of THD at ﬁon-
linear load

fiyareuiames dmiunandoyavasyintmaaeudau 1 g Ieaziden

h(
he

- fiweuszanananan (CPU) Core i7 Tnefimsidadiyanoiniiniitugu
lahfeundn 2.1 GHz 91w 1 mihe

- fmhedafudeya (Hard Drive) vunnuglitesnda 1 TB 91w 1
Vel

- fwheanusvan (RAM) sunalitesnii 8 GB

- §intheouuu LED vualidtesnin 24 47

Uses1unssunIg

NFIUNTT

N3NNI

NFIUNITURELAVIUNIT
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- feeviduriszuuuiRnas Microsoft Windows 10 wiassuuujuianisi

2/

Tminduazngulusunsu Microsoft office Nllavansgnees

19 o w

- flfigmouiiames wastinddiineu 1w 1 9n

= o ° &
6.3 130dAnEIRIENEAIELAZNYINUBaIUN (Pump Characteristic)
° o
U 1 1ATD9
6.3.1 s1wazdsanaly

Juyaneaeanldlunsfinvimsihaunasaudnvauyvesiusila Centrifugal Pump

8 o

LﬁaL%'auiﬂiz?m%mwmsv‘hwwmﬁuumma’lsﬁmumem‘] WU NIABLUVYUIY, N3
sowuvaynsy 1usu
6.3.2 Swasduananaile
1) fvhdelumsteulidosniged
1.1 mmsm%‘auimsﬁ'mwm%uLm‘uaqnsu (Series) Wagtuuvuu (Parallel)
1.2 amnsadeudifefumsmanugs (Head) voedhl
1.3 mmsaﬁ'auinﬁlmﬁ’uqmauﬂ’ﬁmaa‘ﬁu (Pump characteristics)
1.4 mamaL'%‘aug"l,ﬁ'snﬁuazwﬁﬁmsdadwawﬁmumawaﬂmaﬁlﬂuﬁﬁumﬁau
Tunsvhauluguvessmsinsiviawazarudiu (Hydraulic power) 1@
1.5 anansofnuideudifsrtumsmenga Operating point 16
2) ymaaestumuAdndevuIULATYNTY S1aN 1 mﬁswaztﬁaﬂé’aﬁ
2.1 #fuwiia Centrifugal Pump d1u7u 2 49 ﬁaﬂﬁv’aaq“lmgﬂmaau Tngaunse

T#Seuimsvihauuuueynsu (Series) uazwuurun (Parallel) 1ol 1nedl

/1/(/ n33UNT

o
.................................................................... N3NNI

AFIUMIUNSLAVIUNTT
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- fuseruvestuihianansavinlagegalitesndt 10 wns

a1 [

- fignfdaslninlaidesndt 370 nd
2.2 fifwussyvatinaiidnuvasdunsanszuenla flvuinaug 12 8as wie

17NN

o w w1 v o da ' v % % A
2.3 fiypgunsaldmsuiaduswinhnfasegmeiuduwasnsuesnvesly

a1 L4

usiazyndvanisin lifeundidail

S da o

S ud, A
- ‘Uﬂaﬂﬂimﬁ’lﬂiU’JﬂmLL‘Nﬂu‘u’l‘VlmﬂC‘Ix‘l“/l’]x‘lﬂ'luﬂlﬁ‘lla\‘lﬂuu']ﬂ’m 1 1931903

q

v
[V

ARIA -1 B9 1.5 U3

ho

[V
(Y% o aa

- gagUnsaldmivinAuswiuififiasmidiueanvestuniiiad 1 1

MIIAFIWE 0 89 2.5 U1

° Y ! [ ,o/ AA g ¥ ¥ o ,ol g d‘ H
nsaldmsul TrAussiutnRafmmsau eIty 2 f929m3

[l

- 40q

Tasaus -1 84 1.5 u1s

v v
o w1 v o da o

- ﬁgﬂqﬂﬂsaiﬁfmsmmmLLiamuu'mmmwNé"maanmm%uﬁﬂﬁaﬁ 2 §49
ns¥adud 0 & 2.5 U1d
2.4 Teuarqadoudesarlitan PVC viaTanilineliinata
2.5 fgmndaviia ball valve aetiey 3 ga dwiuldennsiiougsswinns
MaULUUBYNTY (Series) wazluuru (Parallel)
2.6 anunserasuulizuasinei nageunuaTAMsenmesweslvald
wonlagliRalaviilovasimmeass
yolfizunaadnoth (Water supply base module) dmiuieilfgunsnineass
Twanden dall
3.1 fénwamstinuiuwuulimanesiugulasselanensdnaoiide

$1u 4 & flypdenvnliie (toggle-type fastener) Andsaguiianilasaunliy

P
ANTD. e, ,@757 .......... U5¥51unIsUNIS
A0 @'l‘f%/\{/ ................ N5UANT

awa ....................... N3IUNTT

e

Q
| Q 3 b
awagé‘f ................................... ﬂiiuﬂ’]iuﬁ%tﬂ‘muﬂ'ﬁ
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vmthiiduundaidelitugiinnsGeudiferturesiualdvanvansvin
3.2 Huhildannsoatrednnnisivaldgeaelsivosndn 145 Anssioundt uaz
annsoaisussigeaaluguanugelslitendt 7.2 was

3.3 Jaunhilldifuuwuu (Submersible pump) i Power Consumption laitfee
1 250 o

3.4 fafuth uazdatnminvihantarluesnaailassaiaudauss famg
safdliitfonnin 180 Ans Inedeisasusnfuauazduiy

3.5 flainavenysiasvastiludeingd amél”’aag:mqnmwaﬂma lAganunsn

ouldegnstalau InsuansUSunsiduang

v
o a,

3.6 findesmuauszuulniniansey daindida-Uansvhau wiarkands
@inggniidu (Emergency stop)
6.3.3 gunsaiusznau
1) dosnsadinuazdrsadln (UPS) wunamiag 4kVA $1uau 1 \n3es
1.1 OUTPUT voltage range 220 V +1%
1.2 38UV Single phase ARG 50 Hz 1%
1.3 Wave form: Pure sine wave

1.4 Harmonic distortion <3% of THD at linear load, <5% of THD at non-

linear load

aﬁia ................. /@1)7 ................................... Ussmunssuma
(2, 1A
aﬁ}a .................. FA AN ')% w ............ NI3UNTT
o .
AYD s / NITUNTT

<
P
NYD \\7 é SV - NITUNTUASLAVIUNIT
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6.4 Lﬂéaaszmamiu‘uu‘wqu (Rotary Evaporator) 9 3 tﬂ%‘aa
6.4.1 TwazBeaily
\uedesdielilunisssmeasiedisiiiureavarlasmanduiiousndari
araneiinaueg
6.4.2 TwaBuAnanAila
1) dadldmufeunasnduusnans fdnuaedal

1.1 anansamuauaSsaunsvsuldnus 10 fa 280 sovsdeunii
1.2 srslmudoufiaunsaldlatudmiodsiy muaugamaiivuy
Sudnnseilad Wwdeau Ussana 1,500 Yot Tnemuaugamaiilddeu
gamgiivies s 220 °C uagansnuansgamgiiods uazgamagiiifmun
saulilansouriu
1.3 fhenannsanriengumadl tietiosfumsusuasumssuindda
1.4 frersimluvhdeaunuadaia wagfienuglisng 5 das
1.5 sralvianudeunargruvessradiuiuy cordless power supply A
gemnlumsdeutheansinaslinuioulaslifesianginiigiuoen uas
grelriaiounsniudassandiadesssimeans
1.6 slvianuseuiiszuutesiugunaiigaiu (Overheat cut-out) wuu
electronic overheat cut-out Wag meéhanical overheat cut-out
1.7 aunsaidounanarildanssesnetiu-asldazan feszuu Electronic Lift
wuufledudumtinedes (handle) warannsadensyiumnugeeaarld

a15eag I AINEAUNS U

1.8 fifaauansranugivasianadldanssegsluvagivinnnsuTusieen

Ags Intiheevasensliaiuiou

Us281UNITUNIT

N3NNI

N33UNTT

AFIUNITUBLLAYIUNT
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1.9 lunsdilwihdu aunsaenviaadlddedidlaednluifiietostusiosig
Heme
1.10 aunsavuguvemananiiquaslusiilimnuou iNemnumnzaniun
ananwuIneIge
1.11 l#¥umasgruenaaeadelimniissdv 1P21
1.12 fqunsaluszneudwielud

- qvilansarasmuiiuuuuLLan Sfufidmiunsauuiu 1,500
mseuRng wieufutes Cleaning port #uuu emsvhauageinyn
muLuMeueniAfeufenaain ieleafunisuannszany S1uou 1 ye

- nldansied UL pear-shaped vuatan® 29/32 AN 1 Gns
Fwu 1y

- nsesiuasiiegeiunan Ywindese 35/20 MY 1 dns 91w 1
lu

- viothleans (Vapor duct) dmsusieganiuwiufivnisldaisiedns uay
gunsaloanuaslanardn (combi clip) $1uau 1 9n

- gupndmiusesiunaldansietiavievinsesiuasiunan S L

e

1
- Seal hanmwasy $1uu 1 Fu

dwiayananeluszuy fdnwausd

2.1 Lﬁuﬁuqmmmmwu Diaphragm (PTFE) kagynumiunisinnssuvesansiadl

2.2 %ugnmuqumiﬁmuv’haszwmuqummﬁasa‘u (Speed Control)

2.3 aansaueadiuusiulaesunsuvasyhnundumtwestiy teusslevily

Msguaine

SREIT I &2 Us¥s1unssunis
asde...) @’Lf %% ............. AS5UANS
X N A ASUANS

S

o
ANYD.vcirci T D NITUNTIUALLAVIUNTT
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2.4 wiulnezunsuviene PTFE uas EPDM Asansnsanunisiandeuldiduseng
)

2.5 anusavignaneldsgn 5 fadun§ vidednd

2.6 fi§As1nsgAeIna 1.8 gnuiAiiunsdetalus viedndn

2.7 135258V (Norminal speed) g9g@ 1,500 souUsound (rpm)

2.8 guUnsaldusn q Afesduiaiuasasansviing invasuy, U, PEEK way
FEP finusionisianiou

2.9 wwdnleans 91w 1 Y
gaAUANANRUGYYINA Tdnvzded

3.1 WPBUARIANANAY, ANITITaUM VY, gamaiiandliianuieu ay

N, k) " a o
LLﬁﬂQVNﬂ’W)GNLLﬁSﬂ"IQ‘NL{‘JUGl’JLa‘U‘lWﬁ']

0
v o

a v 1 3 1 a A
3.2 figudeyaannenisnaudhazanelisninii 40 viia iieANasAIN
o a A ) v &
duiuidennauansinglidoswan
r& ° . al [ (% Yo v o a
3.3 filaidunisvireruiuy Dynamic Tanansausuusaiulviduiusivgaumall

9981 ALSaURUUDALLNR [aRAaINTTINeU

'
=l

3.4 fifengun15v19u Eco mode viselviunusendanasuvasensiiainuiou
3.5 fifaidunsvhalitesnin dwielud

- Tvua Manual a'lmmé'ly'wi'lﬂ's'mﬁ’ummﬁuqaujzyqﬂ'm, AMULSITOUN VYUY
, gauniiendlinnuieu fynmuauusiy

- T Timer anunsaderszazailunsnaussme Wenruazanluns
1o

- Wi Pump continuously iiievilWszuunielussimeuiegemai

PERINNTNIUTEINEATIES Y

AT N Oﬂﬂ B— Usgsunssums
P

ANTD....ooree Gi ........ v ,’/\:l ...... f/(/ n33UN13
<

R N335

AT, A NSTUMTUATLAYIYANS
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- A Drying anunIanaussiveasinen1sviiuie fien1suyuvInssime
aslufianaduuarasaimuaavesfiamnsyula
6.4.3 gunsalusznau
o a a a ' &
1) wsesmuANgauiuuuvuisy Teadensaluil

v
a v a o

1.1 Wusmuaugamaiindeussuunyuisun anuglitesndt 14 Gas
dmsuliluesufoing wieudeidouoarmnlunisliay
1.2 ansamuangamaiilalugis 0 ssmwaidea fagaumaiives
1.3 wiswveuansszduthamelusauasguugdifldouudaay
1.4 ssuudwudou S8amnsdain 15 das/unit viefindy
2) \ndesnsasinuazdsasii (UPS) wunmmnug 4kvA
2.1 OUTPUT voltage range 220 V £1%
2.2 55UV Single phase AMYA 50 Hz +1%
2.3 Wave form: Pure sine wave

2.4 Harmonic distortion <3% of THD at linear load, <5% of THD at non-

linear load

< a & . ge . ° o
© 6.5 1ATeaNgBalawty (Fluidization) w1 1A%

6.5.1 s1waudeanaly

& o

& 4 ad < < Vw & & da g A
\Wunsruiunswioldnmeassiveudadliuinsdnuasdudn lneiiidiuy

e

v W oW W 1% & d o v
dufaruuia wioynmavesudundriissiinuautindevediva Tnsfufaildargn
Usegliiuumasuanwamsunsefisesiueynipveuds udinglnanueenna

| < aw & IR T - & o
druuuvemenaaes Faldnwazilunsenszuen (Column) viiailluviewmdeuuwuin e

o o

a o 9 v & o a 4 A Y
Wnauseidlinndubey N au’lqumaqmmmLwaLim%maaumazaaam

GG N O 44 Y S —— Use51UnIsuns
o
A0 .. @’\L/M ......................... AIUNS
o
AV ST SS— ASIUMIS
O > N

P
GND] e, AFIUNIIUALAVIUNIT
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- [ ¥ v

Fududasslimetintu Sroynavedsegludnuusziveinumniadvativa
6.5.2 Teazdsanaunaila
1) fdelumaeudluitenniweil
1.1 aansafnwmdnmsiugiuvesigdalawiila (Basic information on the
fluidization of fixed beds)
1.2 annsadnwinsmauduiusuesmaunu (Pressure curve) fiu Bed 1ol
1.3 aunsadnvinisgydemnusudieiinmsiasuaminuiinisiva (Flow
velocity) viievuineymavasiua (Particle size) vosan sl
1.4 aansofnwmaraumgdalawduls (Determination of the
fluidisation velocity)
1.5 gnsodnwimstemanuioulunszuiunswgdalawdy atutondil
- finwdvisnavesdnsinisivavesemasnensaneinaLTou
- Anwdvdwavessiuntnisiininuiou (Heater)
- AnwdvSwavesvurneynia (Particle size)
| - finvmsmAndudseAvimsmemanudou
3 2) ¥an bed ¥anuf (Glass bead) fvunndcil

2.1 fivsumsmnugliosndi 2100 fadans

2.2 fivsumsnsiiuans Filling volume lsitlosnin 900 fiaddns

2.3 fluswulunmsyiranulidtiosnin 400 faduns

U

3) gunsalvihauiou (Heating element) Sinniawdfnil

a o w

3.1 dfdegegnlaieand 90 Ta

3.2 ausausuAmasuANsaula

2.3 fuauinsEeEmuANYaLLYNEALNDS

............................................. Uses1unIsung
e NITUNTT

.................................................................... AI3UNTT

NITUNTUBSLAYIUNTT




4)
5)
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fdyanses (Filter) AnrsuSaniuUUYe Chamber

yainTosiiotnlumvnaes fireasdeadsd

5.1 awnsauansmyingamgiligeanlalitdesndia 90 ssrgaldya
5.2 annsauaninsingamgilageanlalidesndt 350 esrwaldea
5.3 annsauaninindasinisivavesfinaligaanlidesnd 12 Nm?/h
5.4 awnsouanenrinusaiulagegalalidesndt 20 faduns
5.5 annsauaninsinuseiuligeanlalidesndn 1500 fiaduns
5.6 ansaudansnsiamaaliihldgegalalidesni 150 Jna
dutszneuvasysfinided

6.1 YamruRuLazLanINa (Display and control panel)

6.2 s¥UUNTRIY (Air filter)

6.3 YA3uoALADT (Backlit glass reactor)

6.4 ﬁﬂL"leanGiaiwuau (Compressed air connection)

6.5 1NANE (Safety valve)

6.6 YA IAANUAY (Manometer)

6.7 gaindnsanisnisiva (Flow meter)

6.8 MaWSusesnsiva (Valve for adjusting the air flow rate)

a

a saal a £ v [ v a v oW a o o
6.9 flUsunsupeniumesniavansandeaiaziUul1voune U UNEn A

Y

o Y] s § ' '
\ieiAudoya (Data acquisition) Insanunsniieusouazdeanssinu USB w3e

fnale

aste ) /C)%7 ; U5£51UNITITUNTT
asde ) @4’/ M ASIUN1S
| A
4 /
awa.........‘......é_. ................................................. NFIUNS
\;};\[\

P
(33 R AFINNTUALLEVIUNIT
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6.5.3 gunsniusznay
1) in3esdrsedinih laifesndn 4 VA $1uau 1 waes
- OUTPUT voltage range 220 V +1%
- 3¥UU Single phase ANNE 50 Hz +1%
- Wave form: Pure sine wave
- Harmonic distortion <3% of THD at linear load, <5% of THD at non-
linear load

2) fygppouitames dmiuwaneyavagyimimageudiuiu 1 ya dnegasidun

“Q
Sbe

- fivtheUsvanananans (CPU) Core i7 Tnafinnuidygraunininugiuly

Yo8n71 2.1 GHz 91U 1 wue

v & v

wihedaiudeya (Hard Drive) vuiaanuglsidesndt 1 TR 917U 1 e

)}

X

- fmhgausmdn (RAM) wunaldtiesnin 8 GB
- finthaauuu LED aualidaenii 24 ia
- fleonduaszuUUfuRAN1S Microsoft Windows 10 w3aszuuufiRnisilv

niuaengulusunsy Microsoft office NlavANSYNADY

- Mlfzaouitaines waziinddinau 91w 1 ya

= = ° o
6.6 1A3asuaniUaBuUAI 39U (Heat Exchanger) U 1 LAY
6.6.1 s1eazideanaly
& < vy & ¢ ) %
LﬂuﬂgmmamLwamiﬁnmmuwugwwaanamammaﬂ:mamum’msauua::mﬂua
u,anuJﬁaumm%@uu:uwmwﬁmmuqumw‘hmuﬁuaﬂauﬁama% YANAABIAIIID

- v % o o v
Lﬂa@uﬁqﬂ‘lﬂﬂ%ﬂ?ﬂ LW@ﬂﬂUﬂLLazmﬂaaﬂlﬂ

AD.ererrrrnnnns Kﬂb ......... g U3¢61UNIIUNT
o

NYD........l @"E .................................... N3IIUNT
o

NUD i N3IUNT

| \% o
YD é CS ....................................... AFTUNIUGLLEVIYNIT
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6.6.2 SwazidunanAiia

v

1) Ivhvelunisteuilidesndingel

a

1.1 awnsadnwidoufiferiunswgungd
1.2 ansomAadsdulssavinisdiemanudould

1.3 ansaleuiisunistewmanudeuluguuuusing q Ia

1.4 amnsadnwiFeuiifeadunquiimstomenuouls

1.5 annsefnuniBeudnginssumshauveanissinamanudounuuvield
1.6 annsofnwiSeudifsrtunsmeamginisivauuueuu

1.7 aunsafnidoufifeatunsmgumgimslvauuumunszus

1.8 aunsadnvi3ouinginssumsvhanureaaissiismauoutuuimanls
1.9 aunsadnyiZouiwginssumsvhaueaaissiiemauounuuriedeu
I

1.10 aunsafnuideudifertunamgamgiuuuiwnslvawuuaunu

1.11 aunsafnwiZouiifsriunsmeumpiuuuiwmsivasuumiunssua
1.12 anunsodnwideuingdnssumahaureasdssdamenudeuwuunsiv
AMuaunsenuiuvettasmallunsEuIun1TNIUL

1.13 aunsofnwiSeudifeaiunsminandelvun jacket

1.14 aunsafnwiFeuiiferiunsminardeln coiled tube

1.15 ansofnwiFeuingAnssunsvinuveasisaemanuieunvuviedn
Asula

1.16 annsafnwinistuiinnimgamgiinsivauuy parallel flow mode

1.17 anansafnwnistuiinsmaamgiinisivanuy counterflow mode




2)
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1.18 annsafnwnismamdndanudewaiedmiunisivauuy parallel flow
WaZWUY counterflow operation 1@

1.19 awnsafnsmsmadulseaninsdremanuioulnendsld
ﬁﬂgmmdqdwﬁﬁ (Heat Exchanger Supply Unit) &wSuyailn 4117w 1 9n
Usznausme

2.1 szuvdhnh fswasiBeaded

QU

f Power consumption Litieandt 110 ad (W)

ED.

1 Max. flow rate laitfoandt 500 ansaedalus (L/h)

ED.

A

A Max. head laitloenin 25 was (m)
2.2 spuudamesdmiuvngumall ieazidundiail

" Power output liteania 3 Alaind (kw)

pd §

- fimasluadn (Thermostat) Tugdlidesnda 10 &1 65 asAneai@ea (°C)
2.3 fifndr$ou (Hot water tank) fuSinasaruglaitissndh 9 ans (L)
2.4 1] ﬂnsmamsmmmammnu (Temperature) Tudaslsiiosndn 0 fia 95
ssrwadua (°C) 9nuaubitdesndt 4 g
2.5 figunsaiinadmnsinsiva (Flow rate) lugaslitiosndn 0.3 fla 3 Gnseie
Wi Snnulaidesnd 2 4m |
2.6 fvthasuuududauansnsvianludneagnsiin (HMD) weliazaniy
fldau Snvadaanansodeionimutinee (Mirror Screen) Tugldanuldwdon
fudnlitesndi 9 gunsal (819u PC , Tablet , Smart phone)

2.7 fgmszuuvhindu dmiugaunasaneun (Heat Exchanger Supply Unit)

i 1 ya dngasideanail

AIVD e, 0%] ...................................... Use81UNISUNTS
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awa...........w@tk' % N3IUN
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- fiduuuuy Centrifugal pump nefisieavidensil

Afin Power consumption laitieandn 110 Tad (W)

it}

1.

AUU

2.4 ﬂamwmﬂmaqqthjﬁasnd’n 550 Anssiedalus (L/h)
3. {1iin Max. head laitfosndn 25 wms (m)
- fifsdmsuiuvdudurinasauglidesndt 12 das L
- Mmsvhanuburia R513A viemsfivngauniy
fiyauaniUAsumudouluuvie (Tubular heat exchanger) $1uau 1 4
3.1 fviedwiuuanuasumudeunuuvie 2 $u (Concentric Tubes) $1uall
Weenin 2 vie
3.2 fiyngunsaldwiuingumgll lisendne 0 e 100 aswrealdua (°C) 8
oy 2 yn
3.3 HuiinthannsuaniUdsumuiau (Heat transfer surface) litiosndn 240
03.7.
3.4 viemeludwuihdeulvasinu (nner tube, stainless steel) Jvun
durhgudnanameuenlitfesndt 10 Sadwns wasianuvnlidesnii 0.8
fadiuns
3.5 viemeuondmiuifulvasinu (Outer tube, transparent (PMMA)) 3
wnadurAudnanaeuen Litdesnd 18 fadwns waglanuvunlivesndy
1.8 fiadluns
3.6 sesfumsideude RFID Liaideuderuyauvaasnetih (Heat Exchanger
Supply Unit) 1

Tyauaniudeunrmuiouwuunan (Plate heat exchanger) $1udu 1 4

4.1 furuwanyivneianaunuaa S1uiulitesnd 6 weu

?N‘U@ .................. Usgs1unssunig

6\3%9 ........... @bg/\% .............. NIIUNTT
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6)
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4.2 HufimihdansuaniBsunnudou (Heat transfer surface) laitfosndn 400
3.9,

4.3 sesfumiifeusie RFID Liteldeuderugaunasingy (Heat Exchanger
Supply Unit) 16

fiyauaniUdsumudounuuviedou (Shell & tube heat exchanger) $1uau 1
U

5.1 fifunthdnnsuaniudeuruteu (Heat transfer surface) laitfosndn
180 m9.94l.

1 <

5.2 Waendmiuriuvie (Shell, transparent (PMMA)) fiwwiadurinAugnas
meuenlitiosndt 48 Taduns wazlianuvunlitdesndt 2.8 Tadwns.
5.3 gavioawmuiaan1ulu (Tube bundle, stainless steel) flvunn

¥

durhaudnanineuenliesndi 5 fadwms uaslianumunlaitdesndt 0.8
fafwns Swuliddesnin 7 vie

5.4 s93umaideusio RFID Lialdesiefugauvasineni (Heat Exchanger
Supply Unit) 161
fyauaniudsunnuiounuunislinudouniermubureseavanly
nsrurun13NULUGa (Stired tank with double jacket and coil ) $1uau 1 9@
6.1 YAffenu (Stirred tank) fiUSunmsanuguh (Nominal capacity) lsitissndn
1000 fadans

6.2 gaLATsMuAINIIUTUAIIEsaUl# (Stiming machine) Tugadhitionndn

0 9§14 320 sauURaUTA (Min™)

U5881UNITUNIT

........................ n334N3

A3IUNIT
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.................................................................... NITUNTUBSLATIUNTT
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6.3 gngunsalasnennuiou Usenausae

- gailsimmiauan Jacket Suiividanisuaniudsuanudeulitesndy
480 ms1uRLng (cm?

- galifenudounn Coil Auiimidnmsuaniudsuanuiou lidesnda
480 m1LURUAT (cm?)
6.4 figunsallumsnsiainargamall (Temperature) lugashitosnin 0 fla 95
asrmwaled unulidesndi 1 m
6.5 s0afumsideusio RFID taifousiartuyaunasinen (Heat Exchanger
Supply Unit) 161

fgauaniUisurnuieunuuviednaiu (Finned tube heat exchanger) d1uau

—_

Y0

1 a =) . a 2{ 4 L4 [y o 4 14 7
7.1 vieRinA3u (Finned tube) gnudatusniiteldnuludnuusinedesiunis
U 2/ o v o P 1 e 1 &/
femanuieu nvedlnandouludwedlnaiidunivinunivie Useneunie
- viemelunAna1nveauas (pipe section) Fvunaduriaudnandhidesnd

a

10 Hadwes
- duaTussuteauou (Fin) J5uulddesnin 30 A3u
7.2 fWpaudmsusiasinisivavasennid Ineilsteasidennedl

- anunseadeuiuInsaNgedn (Max. volumetric flow rate) laitfesnin 160

(3 1

anuiAdumsAtalae (m*/h)

- fifitm Power consumption Litieanin 6 Ine (W)

- gunsalinrrgamgll (Temperature) Tutdlaitiosndn 0 fls 95 eeen

wawdea (°C) Inunuliitesnit 2 a

U5251UnNITUNNS
AIIUAS
ASSUNIS

AFIUNITUBLLEVIUNIT
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- gunsaiiaAimislva (Flow velocity) lutadlifosndn 0 fls 2 wnsde

it (m/s)
o dl 1 4 ﬂ. 1 > ' 4 g
7.4 s935umsiteusie RFID ialeusiaiuyaunasdneul (Heat Exchanger
Supply Unit) 1@
o P o . °

TouaniUaguAImseu (Trainer Tubular Heat Exchanger) 37uu 1 4

& < 1% g & 4 <
8.1 Juyaneaasnisuwanivisuanuiouwuuasiuiiednwinisuaniudsumiy
Foungluvieyn gunsalfndruuusvaasaduwuuszuula fawuiuseuu
ou fimudasadslunisldnu Aguvesavassaduiuudeideudonls

= % %

annsaindeudnglaazaan
8.2 fszuuinfoudusuuszuule fauvssasivlunisldiuleeiiauiuu

AMuFeualNLaETIaTEUY wiaunsRnsigunsalmuaNeamgll (thermostat) &

9 9 Y

) ° %% ' a 2] o a P
Fumsinugegalidesndy 75 esnwalded Naunsaliilarnuioulheater)

fwualivesndn 1.5kwW
8.3 anusaidentmuansvienilussuuhuiuliduwuuivasiumedu
(counter flow) #3aluavuiuriu (parallel flow) lesamsusuings
8.4 fiyia3esinusznausie

- wuigesingamndl (temperature sensor) flannsaTaanldaud 0 Fs 100
asrnwadea Sunulidesndt 6 9n

- wuweiindnsnsiua flow rate sensor) fianunsatnenlddous 0 fa
350 Anssiadalus Sruaniliidesndt 2 qm
8.5 ﬁ‘qwﬁu (pump) fis1eazidondiil

- ffn Power Consumption : lidasnin 65 Tas (W)

- fifte Max. flow rate ‘laiffosnin 3200 Ansnadalus (L/h)

AD..coorrns ,57707 ............................. UsE51UNTIUNIT
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awa...........%.. Dt WP S N3IUNTT
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-l fifm Max. Head lsitioanin 3.5 wns
8.6 fivuaituiianiUasunudeu seasBensed

_ dmdussuuindeu flvuneliitiesndn 0.030 ms1amns (m2)

- dm3uszuutidu Svuneliitesnin 0.040 msawas (m?)

- fufiandsumudeuads Svualidesnin 0.035 ms1awns (m2)
8.7 fifussgth vunlitesndn 18 A
8.9 fUsunIumMUAUIATLAnIATlUNTARES (Software) axdpadulusunsudl
astuneldganiniugamnaeaiioszavsningsan

6.6.3 gunsaiusznay

1) wnesdrseslnii lidesnin 4 kVA s1unu 1 #5049

OUTPUT voltage range 220 V +1%

- 38UV Single phase AYIUA 50 Hz +1%

- Wave form: Pure sine wave

- Harmonic distortion <3% of THD at linear load, <5% of THD at non-
linear load

2) figapeuiines dwiulaneyavagyinismvadausui 1 ya dseaziden

be
Sbe

flmheUszanananans (CPU) Core i7 Tneiflanuidyaranniiniiugiu

Litionndn 2.1 GHz 917w 1 v
- fwmhedaiudeya (Hard Drive) vuiapuglitiesndn 1 TB S 1
Vel

- fwdheanudmvan (RAM) vualitieenin 8 GB

- fivthesuuu LED vunkitesnin 24 17
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- fgerdwrsszuuuURAnTg Microsoft Windows 10 #3aszuuUjunisd

Sa o

Tninduagngulusunsu Microsoft office Aiflavandgnsies

¥

(3 a I3 e’l’
- flfznauiimes waziind

o

WU WU 1 Ya

7. Mvusdawaunannelu 180 u dudaaniuasunuludyyn
8. szaziaaniulseiu
8.1 fuusziuaunmusueiasiiolitiosndi 2 U duaniusaaiu
8.2 \ieldTundsnzinsitnn fiauenafaadidudunisdenuazudlunelussesioa 15 Ju
funniuitldzuuds
9. naninasinMINAsAnAndendatauansinuvaulanuyndouasiansanusisnaIsm
10. RevlunsrvsunazRauluily

s

< o
10.1 Roulumsnsraiunan

v Yy o v o o oA 4 A o 4 = 4 -

1 duesedamddnngmsuardawteuaiedie Janaunsal asiadl uazdu 9 wieldluns

o o d d o o a o o
adauagvaaaumMsyevenasammimualilugudnuziane lnsamine1deidy
dnualliisiesdaviianiy wazfuisvssoutufiuiisveurlitnsiesiomn
< v P 19 cal o < ' [}

2) wnginmsdndudiensivasuudnlulumunginasifidmuaynienis Sediedmuns

n5295U

10.2 Jaulvaly

v
a £

v ¢ ¢ & a o 1ay oy % & a v
1) asdusiuazgunsainniu sealuniindasilmifliiunsldounienisanianisldau
! & 0 Y a M va o V-] o P o
wnsuuaziluverinnguin lildlinsaeavieldtudnladudiumiladily wiens

dandas wily visalumsdmananizia
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2) lumsdweuasdasivaziings mndnsdrgaunnseademevseiinuantiliduly
muiilassyld Wiguswdewaiedniliiuuninendalaslifideldudsla
v Y v g w a v % & ° Y o v v oW
3) guiedesdnlilinisandauaraeunisidiuniauiinisiigednuingnsiasliuandniu
a LY v o e o k4 v %/
Wnendedeanvalninetesauaunsaldauls
a 5 1 a0 Y a o
3.1 nsfndadudnsiiuniseusuaniseeudndauasiinsmageunisviiauves
o va & ¥ o v a
\ATDIMAIAARY AR IMUATBALTN LRGN
o a % 9 % v o v 1% v
3.2 imsansanisldnuuasdneusulimnuilnedlisrngaudldanunsoldauld
a8 Wloy 3 U
3.3 Wmthiawsalnsiesedeuamiymiaiaunenawinnisinausuualay
Lispadsrnldanginuau

[

4) fueassesdaaudilouazienansativaysal Al

4.1 glemsldiuniwing U 1 9
4.2 allensldunwdingy U 1 90
1.3 gllomsthyssnuminmineuasnmdingy atuge U 1 YR
4.4 Wawesagunsldon uazdunsunsla-Unedes aghate 319U 1 YA

4.5 lunsnunshafeuasmamageuiniomdsinsmudotun - $wou 1

1.6 gitouftRnadestumumdenisinuvesng s WU 1 90
5) syvuliivesagiusildlarulnihnszsuaady mud 50 1B3nd spuu 1 e usadu 220
Taad v3033UU 3 ia usedu 380 Taad wieufiszuumensnd Lietlestulnings Tneld

- cavy vo |
anvsogunsalfildsuunsgiu wen. wiailsuiraina wazszuuladndulyaiy

aJe

¥

Jamurunveansiniduginig

4 m
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- EE a s & <, % ¥ o o wa

11. ms9adedndassliazsiimasualudyyviedeanasdunisdalasailionsysrvlyan
JUUTEII183918UsEUsuUsE N W.A.2566 finaldusdu wasldsudaasseuuszanasiedng

o o o a o o o M v
Uszantauussan w.A.2566 3na1inauussanandn waznsainuwiInedeldeaneailildsunis
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