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## 4070346621 : MAJOR CHEMICAL ENGINEERING

KEY WORD : DUST POLLUTION / WETTED SCREENS / STONE DUST / DUST PROPAGATION
PONGPAN UOTHAIPAN : EFFICIENCY TEST OF WETTED SCREENS FOR
COLLECTING DUST FROM STONE PROCESSING PLANTS. THESIS ADVISOR:
PROF. WIWUT TANTHAPANICHAKQON, Ph.D. 282 pp. ISBN 974-333-950-7

This research deals with the efficiency test of welted screens for collecting dust from
stone processing plants. It consists of the design and construction of the experimental apparatus
and the investigation of the effects of operational factors on the collection efficiency, namely, inlet
dust concentrations, superficial velocity of air through the wetted screens, flow rate of irrigated
water on the screen surface and type of screens (wire mesh and nylon screen). Furthermore, the
- effect of the ratio of cross-seclional areas of the screen to the duct is also investigated in the cases
of dry and wet screens, including the physical characteristics of the dust and the inlet dust loads

VY.

Experimentally, the physical characteristics of the screens have significant effect on the
dust collection efficiency, particularly in the case of dry screens. It is found that the dust collection
efficiencies of the nylon screen with smaller aperture, chain weave and electrically non-conductive
fibers are better than those of the wire mesh with larger aperture, square weave and metal fibers. In
the case of superficial air velocity through the dry screens it is found that the collection efficiencies
increase with the air velocity, but decrease slightly in the case of wetted screens, The collection
efficiencies of both screens increase remarkably with an increase in the flow rate of irigated water,
and approach together when the water flow rate further increases. In the case of inlel dust
concentrations.itis found-ihat the collection efficiencies of the dry screens are sssentially constant
or decrease slightly as the inlst concentration-increases. Evidently, the efficiency of the nylon
screen is always better than that of the wire screen, though the efficiencies approach each other in
the case of wetted screens, Furthermore, the collection efficiencies of both screens decrease
slightly when the ratio of the cross-sectional areas decreases to 85% and decrease remarkably
when the ratio is 70% of the cross section area of the air duct. In the case of inlet dust load CVy it
is found that the collection efficiencies of the both dry screens increase with dust load and the
efficiency of the nylon screen is always better than ihat of the wire screen,

,
AT L.« TR SANTINAI e, seladeilidn wor/ Wi




nafnssulsenA

- ' ~ - : o 3 ] LB K
nniwudaiufiduisgaslidnudoismfssnuaeion indderensy
( - ar © ] - rJ »
UOLWTZANS ANAMTISTT 2. 3Tmnd Fumzwatians ersnsuUinenaventinug AN
Uimuusineine lunninide nasasunzaan A i inendnuiauaTeauymd
VANTUVOUNIZAN 789AERTINTE 2. 991 Uuisdry Urssnunssunig
imannand oz a¥idy  TRuwde revnanmnsd e Aine go3nnmuy
- - - Y - -
uaz 0719130 a2, wiETUN AFUZLING neundeLAMENTInGG TelfiaustaAmhiitiu
L 4 -' - J L] - e d'
Urzlamd uezsudlnAnGndoununndsauewnidsei
1eveunrzuguimatuladoyniatne ancAdanssmant Aldaruazaon
J 4 =l e J o e -‘ L.d [ - -1
AURUN unziATesliedinmsduineaiudanauniandn Budwienddul
- : - L - L
mAdailAFunsauayud sl sz InugaMyUNITI e d 1INy
ATIENIIIN PR (quaunlzsinniuniudv), uidamedisnmmind uasyu
- - - — -‘ o
VA ine e R91018UWIATINA 4 Aill
- - L PP rJ - = H
1evenezAR L Talithunadivdund Aldmlumpsiaetingulunidne
) [} J -~ F - J L d -
TENIILVOLWIZANL Arune Aniul Midda uazvnawlupseuniy AW leuas
AMINTREIMABRINNT AuaudsuiidFagaa sl diaud
L 4 dv ] (-3 ' v - -J 4
mddeutiadbisnnmdiisgiaiiemnndmnaan demde A7 e
v v -y =l - «f o
uazied] ludenlfidinisinatulsdoyniauaznrzuaunisian saufafeu -
- o i LY } a [ ¥ -l
VInumiinedufidn Aldneeliindals Warutsumdeussiuusivine Ay

Urslupiauyinlamidduildiiagaaa iU Bdons



LNAREAN I, e resaesne st e e sent e e rssb ere sheven senseenn e oan
UNARLBNATI RN . coooooct et e oo e
AN IIMLIEN L. ..o oottt sre e
AN

o
umn

(BT 1Y RN A7 o o S .\ W
T HOMRNFAUR oo ettt

L &

1.2 AMOUIZANA. ..ottt et e

| ' o
1.4 sl I AL

Jae
20 AVt

.......................................

---------------------------------------------------------

----------------------------------------------------

EtS ot | P

S o A B W oW W

.........................................................



a9ty (sim)

2.6 NAlMAN TN TSUAUUAANEITIEN. .o

2.6.1
2.6.2
2.6.3
2.6.4
2,6.5
2.6.8

o
NINISNUAIBILTILEE
NITUNT e veeeennneeeins

NIATAM. ereeernene

1 U PP

----------------------------------------------------------

----------------------------------------------------------

WIAIBABITATNATO. ..o i

M ALR T ARt AN AUUBN AN e eeeee

- - at - 3 4
malssiudsz@ninmnsuiiuguuaadllenmas .................

2.7 wmsguuasaNidindiugu

--------------------------------------------------------------------

2.7 W meg N ULt

2.7.2 wwmzguvesrnudivduusnTnly un uazdeeiu..................

2.8 nsldanufiuuaslunisszdiuan it e R eNIANARTT. .. ...

2.9 MAAUALNeNANREITAANTBTTIAMAN. oo

2.10 MIUTIRUANTRNN TIARTBIIU . os v e

PR |
AMAREAREITEY e

AN VAR TR e eerveeereensersensssnnene

.....................................................................

41 AR creeeerrrreerrirsssrsereerens

42 gUnnFHunmesss.....

4,21

4.2.2

qunmafiiATsvL.......

-----------------------------------------------------------------

-----------------------------------------------------------

4.21.1 (PONAROLANHOUSANTFRUBITARMN. ..ot

J L - t
4.21.2 AN AN A s RATURTA ..,

4,213 IATRITBUUENTUIANLLAY. ..o s ssiae e

4.2.1.4 1A3ETAANN

o
LM e vere s coriresreseiresetcvnae b seeeas cevs

4.2.1.5 IATOTAAITHALIEY. cv e,

QUNIINITNARE. e

4.2.2.1 AT IIRRN. oo et e e

A a—y 1] L]
4.2.2.2 \ATLIBUTARNUET oo e ee e,

4.2.2.3 Hugoyenn

.........................................................

a7
37
38
39
41
41
41
42
42
42
44
46
49
57
63
63
64
64
65
66
67
68
69
70
70
71
72



d911ty (Fia)

4.2.2.4 gequnsaimasuiuduiseldodradan.....................
4.3 SINIZMNIINARB. . cooooeeeseosenssossesssss e e scmreseses s
8.4 TUBBUNTINARD. .. +..ooosisttettrseseesseeesssesseeeeseeeeeees
5. HANTINAABIUAZIATIZINA . ....veoeeerie st castencensr s esessseeesnesaee s s ees s ves
5.1 MIABUAEUGUNIOINIINAREN.co.oooooioo o ecessrees s nesceraens
52 HAMMAGSILATIATIENAN MARDIA LA AR
VBN U U ittt cn s ssessssss s e shesae ssenevasee
5.3 unmmmﬂmu.ﬂ:"imﬂ:ﬂuﬂmmmﬂmﬁnqumﬂ .........................
5.3.1 dninarosranuididiuduanidivsioyssBninw
msduifiuguinemtiaenDen. ..o,
532 BraneusEnmmsivatanifnReuRatedon
pieUszAnEn N sSUINUEIatE DN, ..oo.ceveoe,
5.3.3 ninarssrnuifasNLmngEomtitedun
piadszBnEnimnisduiuduinem it edean. ..o,
5.3.4 aninaveviiinualandvioUszBnanmnisduniudu
TRAMIETIEN. oo
5.3.5 Bm‘mmlmnwzr.]umuﬁm«ﬁﬁ (CVit) reusz@ninw
R TT R TTRT gl oS, SO
5.3.6 Enﬁwaumm?:r.]umuﬁ'm«ﬁﬂ (CVt) seLlsz@ninan
narduALguuasmtinedan.. L
5.3.7 Usz@ninmmannulreenissuifiuuaesmiiiew
TUIOUEAZEM e seeeesssssese e
6. sqluaN MAssasaENOULE. ...
6.1 AHANTMAADY

-------------------------------------------------------------------------

6.2 fisiaunuus

...............................................................................

TtN1947984

-------------------------------------------------------------------------------------------

73
77
79
83
83

86
89

89

187

211

216



ansuty (An)

uni win
FTUIMI et toeeeeeeeesavamenaeeebesss eassrnasesreeesbsEma b e s b e eab e e nn st s s 227
FIIUIMITT Threosessensvessessssesse st e anesnssheeabsaressenns asbobesasess aasssnsnnssiones 228
DIV e ooesoeesesseasesssensesenessssneie e ensRoneseressnaeaassannanasanssnssnens 233
FUVPITN Plar e vevesensensensssassssenstonss snssansesasnsssneesss ssnennnssnnssnssnsssasns 250

MBZARETL. ..o vvvreeseeemene st ot mesnsss e s 282



N .
AR

-l
AT | wih

21 aunweinAuTainGmnimesemd auimeze a1t

T WA 2539 (NFUAIANMARY, 2540)......ccreeermmmririssasncssmnssesssinsassasssssnns "
22 puamemAuiondEimiineza i aunimesenu A.em7

\AEUNNIIAN - UATALE WA, 2539 (NTUATLIANNARY, 2540).....ccresennssnns - 12
2.3 1mﬁmﬁm:}udﬂﬁmuﬂ:ﬁ’nw:mﬂﬁmdu’lﬁn:::mummﬁm-umfnmﬁu.... 22
2.4 unsaldesuuacnianounuuuadln i (Nus susuwITI0l, 2540)..... 25
2.5 Evaluation of lowability iNdeX.....c...coesmmuimsnsniasssesssrirersianans crereereeareneshenes 53
26 Evaluation O l00GBDIItY INGEX..c..mwmmessrrssrnrreresersssrssesne 55

- £ J AR ¥ .
51 suliimrivasesiu uasAnfsvasninun 50% aefiums wdn). 87



2.1
22
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
213
214

215

2.16
217
2.18

2.19
2.20
2.21
2.22

CREGTENT

WA IHROUB TR .o

N UTAUA AU AR TR U oo

Rotary brush system..................

................................................................

d e )
IATNMIATINACEIARTEWIUULLUA N Y.,

2 ] 1 - : 4
PTUNUIFIINT YEINITAARRLA TN

VAT INAZD MBI

ANHTWZNIIFMG CAREX tﬂﬂmunu:Juu‘émm Chute atinaiiado..............

Encapsulation system.......cccccvrveemierceniisicinnicccnicnsnnnnns et serenreessbns

1AM Johnston 200 HSC COMPACE SWEBPE.............cevrvvrireienserssinns

Standard wheel washer.............

----------------------------------------------------------------

Drive through Wash.........ccc i e e

L] ‘.’ J -t ) J
NI I A NA UMY T TN T A TEIANT0 e et s

. rl - L4 ] x J | -
nsdiravitasU ol Nl N eeaTsa it e

L] N - : T | = -
TN ILAR MIN AR RA LR T B e,

Ammutasln lliunautaznaINIMueainfatinuay

Wetting agent (Michael J. Natale, 1973)......cccceciiivnneerivnecrinesenne e

-~ J ¥ - -t
nannulunTsusfitsantmaunasinisinany

ol o '
NHATBIMNRIUUBINIIUINBBEL . ccrccren e eseeee casesr e

| e
AU ATAROUIMAILILIL TN oot

L J L -
ANEUEHEYNIARNNALAZINZA

arfugenaualnenalnnisaiadu. ...

AnuATufssuIn sz BnEn T siudulaenisnseny

Ao, - o
AntuNIBosUATWIIINIBe U LEBHUDIEUN M. s

WANNITNNTUUD OPACILY MO . ...vesveeeerrerereeeeer s eeessressserans S

nnlszgneitd Opacity Meter TN 129mANALUAIRINLUABY. ..o

- 3 -J o
nsiudetiilReniiueynia

ANNANRUTTZUI4 (S Az St

o . -~
W nluitiuwuulelslangin...........

................................................................

15
21
27
28
28
29
29
30
30
31
31
32
32

33

39
40

40
44
45
46
48



2.23
2.24
2.25
2.26
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4,10
4.11
412
413

5.1
5.2

5.3

54

aatinygy (ve)

Measurement of angie of rePOSe.......crere s
Measurement of angle of spatula..........cevine
Device for measuring dispersibility.........cocecevevniniiiioniessinnonesessiesnnen
Powder CharaCtoristiC tOStOr.........cccuerisinriissrsisssrersensssnsecsananiensensessassons
Schematic diagram of procedure for raw material preparation...............
PN IATB AU UAATTATLINA v encnnrenscnees
AN DTN I, oo st estees
PN B AAFBITAPINITIRN o s rsseesss st smessassenessesess
TN B ATD IS APIMTIIIE oo seterssessanessseresssssssss
N NA T UTIARN. .o eeeeee s N WU
NN BAATDITIEUITAUIMEIY. oo ssas s sesesseseee
mwdmﬂmﬁuqmmﬁmﬂ ........................................................................
TanzunsuqequnsalssuySuiiuduinglmineBon. .
nmesesequnsaizzunsifuuiaeEmeDen. ..o
nwtnemeaFandesengnadan........ L ......................

Schematic diagram of dust characterization procedure........................

Schematic diagram of the performance test of dust collecting

by wetted screen proCedUIB........eueireieeriiine s snsssis s ssnsstossssssanens

- MINTZREBNAUBIEU (Size DiStiDUbON).....couvccrisirerisisens rasiasenanens

Relation between efficiency and inlet concentration for wire screen

ratio 1 and zero water flow rate (DIanK teSt).....ccoveeveccrrrererivennerecerrereennn
Relation between efficiency and inlet concentration for wire screen’

ratio 1 and water flow rate 648 (cmalsec)fmz................

Relation between efficiency and inlet concentration for wire screen

ratio 1 and water flow rate 746.672 (cm:'!sec)lm2 ....................................

50
51
54
56
64
66
67
68
69
70
7
72
74
75
76
80

82
88

91

91

92



asinya (se)

55 Relation between efficiency and inlet concentration for wire screen

ratio 1 and water flow rate 810.672 (cmalsec)frnz ..................................... 92
5.6 Relation between efficiency and inlet concentration for wire screen

ratio 0.85 and zero water flow rate (Dlank test}........cccevvevverecrrrrerrnveecceans 95
5.7 Relation betwsen efficiency and inlet concentration for wire screen

ratio 0.85 and water flow rate 648 (cmalsec)fmz ............... FORPURR 95
58 Relation between efficiency and inlet concent(ation for wire screen

ratio 0.85 and water flow rate 746.672 (CM /SECYM ..eureerreereerseessceessenes 96
59 Relation betwaen efficiency and inlet concentration for wire screen

ratio 0.85 and water flow rate B10.672 (CM 7SCYM ....uunvriermmssrersssssennenes 96
5.10 Relation between efficiency and inlet concentration for wire scresen

ratio 0.70 ahd zero water flow rate (blank test)..........cccovevveevicenreinecceanne 99
5.1 Relation between efficiency and inlet concentration for wire screen

ratio 0.70 and water flow rate 648 (CM /SBCYM .....ivcreimeemsssressssresenes 99
5.1:," Relation between efficiency and inlet concentration for wire screen

ratio 0.70 and water flow rate 746.672 (CM/SECHM ........c.rrereecessssensresens 100
5.13  Relation between efficiency and inlet concentration for wire screen

ratio 0:70 and water flow rate B10.672 (CM /SECHM il rvrsesssesisesessseres 100
5.14  Relation between efficiency and inlet concentration for nylon screen

ratio 1 and zero water flow rate (BlaNK t8St).......courerivrerirstersiessesaesnesens 103
5.15 'Relation between efficiency and inlet concentration for nylon screen

ratio 1 and water flow rate 648 (cmalsec)/mz......................................1 ..... 103
5.16  Relation between efficiency and inlet concentration for nylon screen

ratio 1 and water flow rate 746.672 (CM/SEC)M .u...euurrerrrivissrisissresennnes 104 -
5.17  Relation between efficiency and inlet concentration for nylon screen

ratio 1 and water flow rate 810.672 (cm"‘lsec)lm2 ..................................... 104



5.18
5.19
5.20
521
5.22
523
5.24
5.25
5.26
5.27
5.28

5.29

5.30

a9 (sa)

Relation between efficiency and inlet concentration for nylon screen
ratio 0.85 and zero water flow rate (blank test).......cccoccccuiveniniricnrvecnnnns
Relation between efficiency and inlet concentration for nylon screen

ratio 0.85 and water flow rate 648 (cms',"sec)lm2 ........................................

- Relation between efficiency and inlet concentration for nylon screen

ratio 0.85 and water flow rate 746.672 (CM /SECHM".....u.erereeeeerssssesssssenns
Relation between efficiency and inlet concentration for nylon screen
ratio 0.85 and water flow rate 810.872 (Cm*/SecHM’........cccveerrreervecennn
Relation between efficiency and inlet concentration for nylon screen
ratio 0.70 and zero water flow rate (blank test)......c..ccvvnerninenenneennen.
Relation between efficiency and inlet concentration for nyton screen
ratio 0.70 and water flow rate 648 (GMISEC)M ......ovvvurrceesrevscareccrrmananes
helation between efficiency and iniet concentration for nylon screen
ratio 0.70 and water flow rate 748.672 (CM /SECHM ...cvvvvvvccvrrrresmrnririone
Relation between efficiency and inlet concentration for nvion screen
ratio 0.70 and water flow rate 810,672 (CM /SECYM .......reevvvrrrseesesssennen
Comparison of efficiency vs inlet concentration between nylon and

wire screens for screen ratio 1 and zero water flow rate (blank test)........
Comparison of efficiency vs inlet concentration between nylon and

wire screens for screen ratio 1 and water flow rate 648 (cm:'lsec)lm2 ......
Comparison of efficiency vs inlet concentration between nylon and wire
screens for screen ratio 1 and water flow rate 746.672 (cm:'lsec)lm2 ......
Comparison of efficiency vs inlet concentration between nylon and wire
screens for screen ratio 1 and water flow rate 810.672 (cmalse:c)lr‘n2 ......
Comparison of efficiency vs inlet concentration between nylon and wire

screens for screen ratio 0.85 and zero water flow rate (blank test).........

107

108

11



5.31
5.32
533
5.34
5.35
5.36
5.?7
5.38
5.39
5.40
5.41

542

5.43

asinyg (a)

Comparison of efficiency vs inlet concentration between nylon an-d wire
screens for screen ratio 0.85 and water flow rate 648 (cm*/secym-........ 118
Comparison of efficiency vs inlet concentration between nylon and wire
screens for scre;en ratio 0.85 and water flow rate 746.672 (cm®/secym”.. 119

Comparison of efficiency vs inlet concentration between nylon and wire

| screens for screen ratio 0.85 and water flow rate 810.672 (cm>/sec)/m”.. 119

Comparison of efficiency vs inlet concentration between nylon and wire
screens for screen ratio 0.70 and zero' water flow rate (blank test)......... 122
Comparison of efficiency vs inlet concentration between nylon and wire
screens for screen ratib 0.70 and water flow rate 648 (cm‘ﬂ'.*'sec)/m2 ........ 122
Comparison of efﬁciéncy vs inlet conceantration between nylon and wire
screens for screen ratio 0.70 and water flow rate 746.672 {cm’/sec)y/m”.. 123
Comparison of efficiency vs inlet concentration between nylon and wire
screens for séreen ratio 0.70 and water flow rate 810.672 (cm’/secy/m’.. 123

Reiation between efficiency and water flow rate for wire screen

_ratio 1 and air velocity 1,217 FUSBC.rvveesvessemasenssessseserasesost sassrnmesssessesans 125

Relation between efficiency and water flow rate for wire screen
ratio 1 and air velocity 1.521 M/SEC......ccvrvnciciniie it s 125
Relation between sefficiency and water flow rate for wire screen
ratio 1 and air velocCity 1.825 M/SBC.......ccoeiiiviiiiiiiiiiir e, 126
Relation between efficiency and water flow rate for wire screen
ratio 0.85 and air veloCity 1.217 M/SEC....c..urmiiicccimrnn e e 128
Relation between efficiency and water flow rate for wire screen

ratio 0.85 and air velocity 1.521 M/SEC.....cccimneiiici e 128

Relation between efficiency and water fiow rate for wire screen

ratio 0.85 and air veloCity 1.825 M/SEC.....cceerriiiicvniimmeninnen, 129



5.44

5.45

5.46

5.47

548

5.49

5.50

5.51

5.52

5.53

5.54

5.55

5.56

gy (de)

Relation between efficiency and water flow rate for wire screen

ratio 0.70 and air velocCity 1,217 M/SBC.......ore i

Relation bétween efficiency and water flow rate for wire screen

ratio 0.70 and air veloCity 1.521 M/SEC...cccvrivseiisieriinnicniiisnrnnis s
Relation between efficiency and water flow rate for wire screen

ratio 0.70 and air velocity 1.825 m/SEC.....ccccsrsracennecessonne eesianeransnean
Relation between efficiency and water flow rate for nylon screen

ratio 1 and air velocity 1.217 m/sec.......ccovurunrnnns s e
Relation between efficiency and water flow rate for nylon screen

ratio 1 and air velocity 1.521 m/sec............... B P
Relation between efficiency and water ﬂoW rate for nylon screen

ratio 1 and air veloCity 1.825 M/SBC.....cririmmmmmrsresseesmrrnessssescrsessessonss
Relation between efficiency and water flow rate for nylon screen

ratio 0.85 and air veloCity 1.217 M/SBC.....euiriiiivscreenirrisen loveererreeeennn.
Relation between efficiency and water flow rate for nylon screen

ratio 0.85 and air velocity 1.521 M/SEC.......ccvvvvriiciiinnnissscnsisssiieeonsenns
Relation between efficiency and water flow rate for nylon screen

ratio 0.85 and air veloCity 1.825 M/SEG........ccccvveeriein v iicecnannise chernrienernes
Relation between efficiency and water flow rate for nylon screen

ratio 0.70 and air veloCity 1.217 M/SEC.......ccciiiiicimrcicccrin et sncsssieernns
Relation between efficiency and water flow rate for nylon screen

ratio 0.70 and air velocity 1.521 M/SEC.....cccceecriieiriiivern it e
Relatioh between efficiency and water flow rate for nyton screen

ratio 0.70 and air velocity 1.825 M/SEC......cccivueccreernnieercneee e e

Comparison of efficiency vs water flow rate between nylon and

wire screens for screen ratio 1 and air velocity 1.217 m/seC..c.c..ucvvenenne.

143



5.57
5.58
5.59
5.60
5.61
5.62
5.63
5.64
5.65
5.66
5.67
5.68

5.69

Ay (vie)

Comparison of efficiency vs water flow rate between nylon and
wire screens for screen ratio 1 and air velocity 1.521 m/seC.....c..cuvennn
Comparison of efficiency vs water flow rate between nylon and
wire screens for screen ratio 1 and air velocity 1.825 m/séc ....................
Comparison of efficiency vs water flow rate between nylon and
wire screens for screen ratio 0.85 and air velocity 1.217 m/sec............
Comparison of éfﬂciency vs water flow rate between nylon and
wire screens for screen ratio 0.85 and'air velocity 1.521 m/sec.............

Comparison of efficiency vs water flow rate between nylon and

wire screens for screen ratio 0.85 and air velocity 1.825 m/sec............. .

Comparison of efficiency vs water flow rate between nylon and

wire screens for screen ratio 0.70 and air velocity 1.217 m/sec...........
Comparison of efficiency vs water flow rate between nylon and

wire screens fior screen ratio 0.70 and air velocity 1.521 m/sec............
Comparison of efficiency vs water flow rate between nylon and

wire screens for screen ratio 0.70 and air velocity 1.825 m/sec...............
Relation between efficiency and air velocity for wire screen

ratio 1 and inlet concentration 8.266 — 12.103 g/'rn3 .................................
Relation between efficiency and air velocity for wire screen

ratio 1 and inlet concentration 19.227 - 29.470 gima ...............................
Relation between efficiency and air velocity for wire screen

ratio 1 and inlet concentration 30.835 = 40.024 G/M ....eeeueerrreornenerereeen,
Relation between efficiency and air velocity for wire screen

ratio 0.85 and inlet concentration 8.155 — 12.103 @/M>.....ovvcevveeecereerens
Relatipn between efficiency and air velocity for wire screan

ratio 0.85 and inlet concentration 19.338 - 30.065 g/m:" ..........................

143

144

146

146

147

149

148



5.70

5.7

572

5.73

5.74

5.75

5.76

5.77

5.78

5.79

5.80

5.81

5.82

g (de)

win
Relation between efficiency and air velocity for wire screen
ratio 0.85 and inlet concentration 30.900 - 40.023 glm3 .......................... 158
Relation between efficiency and air velocity for wire screen
ratio 0.70 and inlet concentration 8.220 = 12102 g/M’ ..covcorerrresrercsnee 161
Relation between efficiency and air velocity for wire screen
ratio 0.70 and inlet concentration 19.135 — 28.702 @/M".v.....seeersssunne 161
Relation between efficiency and air velocity for wire screen
ratio 0.70 and inlet concentration 30.791 — 40.860 g/m3 .......................... 162
Relation between efficiency and air velocity for nylon screen
ratio 1 and inlet concentration 8.243 - 12.143 glm" ................................. 165
Relation between efficiency and air velocity for nylon screen
ratio 1 and inlet concentration 19.304 - 29.641 g/m3 ......... eereereerrennsrene 165
Relation betwaen efficiency and air velocity for nylon screen
ratio 1 and inlet concentration 30.865 -~ 40.513 g/'m3 .............................. '. 166
Relation between efficiency and air velocity for nylon screen
ratio 0.85 and inlet concentration 8.397 - 12.183 g‘f’m3 ........................... 169
Relation between efficiancy and air velocity for nylon screen
ratio 0.85 and inlet concentration 19.373 - 30.108 glm"' .......................... 169
Relation between efficiency and air velocity for nylon screen
ratio 0.85 and inlet concentration 19.373 - 30.108 glm3 .......................... 170
Relation between efficiency and air velocit{/ for nylon screen .
ratio 0.70 and inlet concentration 8.231 — 12,237 g/m3 ........................... 173
Relation between efficiency and air velocity for nylon screen
ratio 0.70 and inlet concentration 19.560 — 29.809 g/m3 .......................... 173

Relation between efficiency and air velocity for nylon screen

ratio 0.70 and inlet concentration 30.619 - 40.242 glm?' .......................... 174



5.83

5.84

5.85

5.86

5.87

5.88

5.89

5.90

asitysy (sie)

Comparison of efficiency vs air velocity between nylon and wire
screens for screen ratio 1 and C-wire screen 8.266 — 12.103 gim®

and C-nylon screen 8.243 — 12.143 7, O

Comparison of efficiency vs air velocity between nylon and wire
screens for screen ratio 1 and C-wire screen 19,288 —29.470 g/m’

and C-nyton screen 18.304 — 29.641 B TT e O . e ccieneressnsssssssssens
Comparison of efficiency vs air velocity between nylon and wire
screens for screen ratio 1 and C-wire screen 30.835 — 40.024 g/m’

and Crnylon $creen 30.856 — 40.513 /M ervvnriesscrsnesreereresosssessensessssene
Comparison of efficiency vs air velocity between nylon and wire
screens for screen ratio 0.85 and C-wire screen 8.155 ~ 12,103 g/m’
and C-nylon screen 8.397 — 12,183 QM eeeeerteeeee v ssseses s sssssnsessens
Comparison of efficiency vs air velocity beﬁveen nylon and wire
screens for screen ratio 0.85 and C-wire screen 19.338 - 30.065 g/m’
and C-nylon screen 19.373 - 30.108 GIM e svnssssssssseanns
Companson of efficiency vs air velocity between nylon and wire
screens for screen ratio 0.85 and C-wire screen 30.900 ~40.023 glm3
and C-nylon screen 30.792 - 40.023 L A
Comparison of efficiency vs air velocity between nylon and wire
screens for screen ratio 0.70 and C-wire screen 8.220 — 12.102 g/m”
and C-nyion screen 8.213 - 12.237 g/m3 .......................... reeresreeerennriirens
Comparison of efficiency vs air velocity between nylon and wire |
screens for screen ratio 0.70 and C-wire screen 19.135 - 29.702 g/m’

and C-nylon screen 19.560 = 28,808 /M .....vvveersrrereeesesseerseseeseesssnnesans

Wi

176



R

592
5.93
5.94
5.95
5.96
5.97
5.98
5.99
5.100
| 5.101

5.102

asinyzy (Aa)

win
Comparnison of efficiency vs air velocity between nylon and wire
screens for screen ratio 0.70 and Cwire screen 30.791 - 40,860 g/m’
and Cnylon screen 30,619 = 40.242 QM w...errvceeeeessconessrossonreessoneee 186
Relation between efficiency and Stokes number for wire screen
ratio 1 and inlet concentration 8.266 = 12.103 Q/M .....verevrereeererreeserernn 190
Relation between efficiency and Stokes number for wire screen
ratio 1 and inlet concentration 19,227 — 29.470 g/ma ............................... 190
Relation between efficiency and Stokes number for wire screen |
ratio 1 and inlet concentration 30.835 — 40.024 G/M°.......cccevveerverrererenn. . 191
Relation between efficiency and Stokes number for wire screen
ratio 0.85 and inlet concentration 8.155 - 12.103 gfms ............................ 192
Relation betwegn efficiency and Stokes number for wire screen
ratio 0.85 and inlet concentration 19.338 — 30.065 gfma .......................... 192
Relation between efficiency and Stokes number for wire screen
ratio 0.85 and inlet concentration 30.900 - 40.023 glm3 ........................... 193
Relation between efficiency and Stokes number for wire screen
ratio 0.70 and inlet concentration 8.220 = 12102 g/M..c.ccuuurrrrerrevern. 194
Relation between efficiency and Stokes number for wire screen
ratio 0.70 and inlet concentration 19,135« 29.702 g/m’....c.ce. i it 194
Relation between efficiency and Stokes number for wire screen
ratio 0.70 and iniet concentration 30.791 - 40.860 @/m’........ccccceevrvore. 195
Relation between efficiency and Stokes number for nylon screen
ratio 1 and iniet concentration 8.243 — 12.143 G/M’...ovveeeeevvereeeererresrns 196

Relation between efficiency and Stokes number for nylon screen

ratio 1 and iﬁlet concentration 19.304 — 29.641 g:’m3 .............................. 196



5103

5.104

5.106

5.106

5.107

5.108

5.109

5110

5111

5112

5.113

Ay (se)

Relation between efficiency and Stokes number for nylon screen

ratio 1 and inlet concentration 30.865 — 40.513 glm’ ...............................
Relation between efﬁciency and Stokes number for nylon screen

ratio 0.85 and inlet concentration 8,397 - 12,183 glm’ ............................
Relation between efficiency and Stokes number for nylon screen

ratio 0.85 and inlet concentration 19.373 —30.108 glma .........................
Relation between efficiency and Stokes number for nylon s.creen

ratio 0.85 and inlet concentration 30.792 = 40,023 @/M”.....cccuserereeeereeee
Relation between efficiency and Stokes number for nylon screen

ratio 0.70 and inlet concentration 8.231 = 12.237 g/M"......ccovsverssserersssress
Relation between efficiency and Stokes number for nylon screen

ratio 0.70 and infet concentration 19.560 ~ 29.809 g/m’.......... T
Relation between efficiency and Stokes number for nylon screen

ratio 0.70 and iniet concentration 30.619 - 40.242 g/M’......cecvenn
Comparison. of efficiency vs Stokes number between nylon and wire
screens for screen ratio 1 and C-wire screen 8.266 ~12.103 g/m3

and C,-nylon screen 8,243 = 12,143 GM’.....ocivevurvun v vererssmnsisinins
Comparison of efficiency vs Stokes number between nylon and wire
screens for screen ratio 1 and C-wire screen 19.288 - 29.470 g/m3

and C-nylon screen 19.304 = 200641 G/M’.......oc.criuuisivsmunsssssssiemessasssssne
Comparison of efficiency vs Stokes number between nylon and wire
screens for screen ratio 1 and C-wire screen 30.835 - 40.024 gfma

and Cnylon screen 30.856 — 40.513 G/M . uuuuuuurunresrerssmmmsssssiseseesssssanses
Comparison of efficiency vs Stokes number between nylon and wire
screens for screen ratio 0.85 and C-wire screen 8.155 - 12,103 g/m’

and C-nylon SCreen 8,397 — 12.183 G/M’....ecevmmuuumereeesessnrseecsnsssescsmann

™

197

198

198

199

200

200

201



5.114

5115

5.116

5117

5.118

5.119

5120

5421

5.122

msuyg (sa)

Comparison of efficiency vs Stokes number between nylon and wire
screens for screen ratio 0.85 and C-wire screen 19.338 - 30.065 gim’
and Cnylon screen 19.373 = 30.108 G/M ....cvvvereeeeessesssssssmssssesssssessesee
Comparison of efficiency vs Stokes number between nylon and wire
screens for screen ratio 0.85 and C-wire screen 30.900 - 40.023 g/im®
and C,;nylon $Creen 30.792 — 40.023 QM .rvcoumeermuusesrscsmsssssissmssasensssssss
Comparison of efficiency vs Stokes number between nylo'n and wire
screens for screen ratio 0.70 and C-wire screen 8.220 — 12.102 g/m’
and C-nylon screen 8.213 - 12,237 71 AR
Comparison of efficiency vs Stokes number between nylon and wire
screens for screen ratio 0,70 and C-wire screen 19.135 - 29,702 g/m’
and C-nyion screen 19,560 ~ 29.809 GIM oo eveesssresssesesaeesseenees
Compan‘sbn of efficiency vs Stokes number between nylon and wire
screens for screen ratio 0.70 and C-wire screen 30.791 — 40.860 glm3
and C-nylon screen 30.619 — 40.242 oY, S o
Relation between efficiency and C\V{ for wire screen ratio 1 and

zero Water flOW Fate.....cccviiieeiiinren st e s s
Relation between efficiency and C\Vt for nylon screen ratio 1 and

ZEIQ WALEE flOW T ..eeecciwcsrsrersessennesas e rtane s s anssinasne ssne e nsssanasennessenss
Comparison of efficiency vs CVt between nylon and wire screen

for screen ratio 1 and zero water flow rate.......covveimevieneninnn s
Relation between efficiency and C\Vt for nylon screen ratio 1 and

water flow rate 648 and B10.672 (CM/SEC) M e rerevreveeremrnronrosreeesseeen



D D o O O o

P JD

< & c & =

Q@ ® VW €

L BL L L B 3L 32 3k Ik I Ik 3k 3 3 I 3 O3 3 3 3
o o ™ o o ] o o ™ (=] [a] o o o (] (o] o o o o

b
™

Aedunediydnual uazdida
poadiduguitinidaannisiusesing |
audindiuguuadinsziy
g uieia
iuruguinananaluiage
iinuuinasreadilenitne
inzutinanyesnyniagu
Mwhuquﬁnmwmuﬂmﬁw
wrRmeinsa i
intistiuas
Fsurduadroaduls
sinyainnd
IR
ANNIFPEINTZUANNT
AraFaeding uiagn
mwanuﬂ’uﬁ'wﬁfmdmmumn:amﬁnﬁ'uaqmm]u
auGasurdn R uaminudan
winilnefusyden
AT
ANMUMiln
é’mﬂmuuﬂqﬁmm?ﬁ‘mumuﬂmnLﬁu'lﬂoimﬁmmmmﬁomm

- J 4
r=aninwesaidulederlnenainnmsznudatiuraies

#aua (Subscript)

a

-l
1417]

-
(4} ]|

HINA

BUNIALY

[m/s]
[m/s]
[m/s]

fm/s]

[kg/m’)
[kg/m.s]

[-]



	ปกภาษาไทย	
	ปกภาษาอังกฤษ		
	หน้าอนุมัติ			
	บทคัดย่อภาษาไทย		
	บทคัดย่อภาษาอังกฤษ		
	กิตติกรรมประกาศ	
	สารบัญ	
	คำอธิบายสัญลักษณ์และคำย่อ

