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1 9
NANTUEINNAR 50% uRIRINMIATsaaniianaanuiafaedinisusinassunnd Wans
N A ey A a PRy a ¥ © s o &
wil vireldiezasdnma  wdanuildasgniiandninacnazeaianinisanan
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a o v A A s . - ¥ e o oy % e
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dWannunla 3§ﬁLﬂuQﬁWQﬂﬂLLmﬁmlﬁ’dmLﬁuluﬁﬁuﬁ?ﬂmﬁalumﬂﬁmm%‘@mmﬁq WAz
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{Silvetz and Desrosier, 1979; Frederick, 1961) |
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Silvetz and Desrosier (1979) 1§Anmmudnnsuinineldinanfiduasazanunsadasaanis
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sasiminuialy 48 dolue) Feasiinasiadndanafianasatrannluaunisuangns
nuWEL R
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2
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hgm uAlifunuggn dounmeainuunbildiuazunldin 400 wa/n.n. Pulped coffee
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2.1.3 $1URBVNINULATHARBNANN 1WA

Silvezt and Desrosier (1979) lisneudnfimsWmuerasdnsnatinunliiuaunu
t v
nsnanasauiielsendnnaiuarissnu souvianruauauA N TR TN
1 ] 3 [
- Cafepro \luiAsasiidtniswmunaulutl A.a. 1953 Sansvinendatiauniui
anulaenuaadeg Yuansaiintlaud: fain  nalwAresasl Min
danulaenuaadwarasinenauiuansiindaudnlylann ol qziiluang
5 o ¥ @ A v ¥ e ' & e 3 o
mnagnirruNananuiuasdnstiidde T uiiadaa luntsdesgansiilanuaziiuing
o o @ Z a P I o v
AatAANIWeBnaNATaY Nlaan1eana sl @adnIANaTeIAUE AN LN Aaw
sananiesey Tuandldlupil 24 arnelinldde Calcium hydroxide wia Sodium

carbonate ¥FAdIUNANTIWINS Sodium WaT Potassium hydroxide

1l 2.4 iATassaniflanniuwuyy Cafepro

o Lo

- Hess Washer ilulATas8nuuumiian Wiunisimnntulagldanuiuassiutifs
° L4 i a k3 =3 = o of ar ar A; -g nll L
A1 WustauannsiNAnfinndnd iy Anenzraasfenilumesnasunaiuiiniinsa
1 817°99m 819 10 Ym muriafaunldlaanisduaassainliinfeuiilufinoni uasiiueiu

3 [] £ @
Arunuagiwelfindaiiansdnd  Furssmafluazunssdmiuliiussdlenniunlvassn
I wdanuniisendlanudaasgnwieaniiUaneides Sndnmzvilefauun Twin screw
d: s ] =i o Q- ci 17 &5 dll ql

conveyors Salszensunuunuwivsziinuinagniadindoaniun  nauwaziadaudlae
anglufinilaazimdewiindufirmslasanglufiass Midfansdednauaresnainiaiesd

1 ¥ 1
danemwaen ieFasrenidianniu Hess Washer Maasstiiauanslilugilii 2.5
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U 2.5 iassandlannium Hess Washer 93 Standard type (a)

waz Twin screw type (b)

- Haes Washer hueFastnuuumileili lassaiwldduden dsznavdandaatinling

3 o o o 2 ¥ H o v 4 A

naanszuen 2 vae whnazgnileudniaresnianin uasidusamnfudanunedeud
ﬂ./ ‘ﬂl 1 3/ =t = =l 10 3/ ‘ﬂl %’ & d; 2 |=3

aunsziseananiarasly uwiarfesdinanfnasuegimiifinowin el danau

Aan1s TR ugUR 2.6

“

7U# 2.6 1ATessaniianni LY Haes Washer

Haarer (1962) 1As1e91ud1 Aquapulper ifluedasiannsnnlaanuanidantdly
vanduafulnglindnnislitiarsandaaniu meludaafiunumaenszusnmsuagin
viu"l"nﬂﬂﬂLﬂﬂ’]LﬂJ@ﬂﬂ’]LLﬂﬂﬂﬂuL"H’lﬁJ’]Llayuuﬁﬂ’]ﬁﬁ‘Uﬁﬂ’ﬁﬂu Tneadeiidulfenuaziona

a’ = ) d ' 1/ <4
gnAndeseendndruviliecdios fuduenrsesasiidunsunsaiteydes A itan

< :: %’ 1 L] A ﬂn“ 3, o [ l:.‘i r
uaziiiensauviailuseannieduane wdeautisnzlddwiunuilifesmsnnnan
1 14 ) 3 b

geninigu aunlsdad dywinianadatuainmsldindewnniife nrardulusnade
<4 = 4:&I ar ] ' o o =t
wranauaukauugmniud Jauflalalaenisufussasinsrswinanundfuadouasiinng

uLitTAreNan I AuieTes (marAnA waviioued 2542) uandlflugln 2.7



12

rad] PF Comevun

; y
71 2.7 wdesaaniiianniunuuy Aquapulper

Avallone and Guiraud (2000) $1a91udlanIn1sneaasiniiannaurannnisidiia
UansuvanaensenufFaudaufudlannunfiléacnesasdnena  wazinlluBeuieuly
v ¥ o - o S v o v = =
NV ARBIRUARANBEIA  wuudannunTildannie 2 IANINARBIH ARG

doutlszneusieueaiianliunnsinaiuy

2.1.4 138nifieafunisindlanniunl i s lygss

Webber and Auth (1998) $18197%41 Polysaccharides Aadautlsenaumiadadneni
filuanadsfewinainnissieanganiiaa Monomers ﬁ&'qmu'\mmﬁ’miﬁ’«nnﬁ“ﬁmﬁmﬁwq
Founnuaztuy VA INILIUNSINIHNA Y IBMN PNt UBNIBIRLAT e LT Tin
Polysaccharides lusssnmfazaglugtlanamiisndeaien daildoudrdrylusnunisen

!
=2

A e 2 o R o ot &l T I N
HATTYRITRIUNTUBIND ﬂﬂﬂqu“uQﬂ’ﬂNuqx?QﬂiGI'Jﬂun_‘utﬂ?qﬂT'NVILLﬂQLLTQqu@ﬁquLLﬂz

©

-

wiwuda laeldaniamiRntegatanin Polysaccharides anasatinanldue=temildnanemia
din negaaunssnduindef enanafin andmnendllindan visdnenAanfuas
nansunne g dasann Polysaccharides filAssafreidadauiadrannanninsg &9
%uﬁqlﬁmmmmnmu@:ﬁﬂﬁqmﬂuﬂ“ﬁﬁuq iiu Awmila (viscosity) Feanunsntinlulld
uiulddngy Waussisislundrounts Wuaoumauluiaden Wiy
Polysaccharides fiuanaguutnuasiigounaslaimiiautu vresdisfiiududaulszney so-
95% wuilunalfulsziamianen uitidla, & unati,umnan dhudu unaiimlszneudan
1uﬁ’mdfau17§ﬁ?ﬂamwuluwﬂiﬁﬂs:mwﬁﬁLﬁmﬂumﬂﬁfai’u (Fruit jelly) Sedivinifugan
Usznaufis 35-50% usi Polysaccharides Lldtidslamitunysdiaualy 1y

aild ,al wr D' ) 9 L L] 2 i = g
Carrageenans nitminluanameai liiinarsirls vialugaawssundmionia nns



13

=5 d'nl = C: L= nl 1 (-1 2’/ dl =,

anudannidsz@ninmauazaiafianduindurasiunsasenaifuloyuiiinain
Dextran

] -, ] o a 1 =

mﬂm'\umnﬂmﬂuwqmqmLmqﬂa‘:mﬁ"mﬂ"l.uw:rzumm‘gﬂnun (2519) 2ulaan
uazilanaasniuisaniadaenudanmaaannnis@nunneangaansasiasn s Tamrl &
i lnfmduleisanaquiauduniud - wRenuasdlennunécasdiBunaiiauey
PrenadanImInuiaLazAaLe  gaaRasniiN e ulssn uunun un s auaawls
uanantiuiarnsoun lifludounsntesamsdndidu dafiReadas, &nsin, wy, tan
dusiu souvisdvinddanananuana Pectic enzymes annilanniunundtlsslemd Tnesin
WHannunanainseedawesneaeadld Pectic enzymes wumwﬁ UasRNTaULTT
ﬂmﬁnmﬂm Pectic enzymes 1lsxainad 17 afusiadanniun 100 niu Lm"u'ﬂ,ﬂhﬂa‘vimu

lugnanunssnsialyl (Braham and Bressani, 1979)

= e Al dl ar = o b2 304 =y
2.1.5 G’INQ’Q'EJVILﬂﬂ’lﬂ‘l_lﬂ']ﬁ"]Lﬂﬁ"l:ﬁﬁ@ﬂéﬂ’]W@ﬁﬁ‘ﬂqttﬂﬁ]'J‘r'.I’Jﬁﬂ"lﬁ“ﬁN (cup test)

wadng ueziinggsel (2542) sreeudanamageuannmnuiaenisin (hids
o 3 = = g g < Py ] o
nsldmsaageurralseliugmuniwniurilinisdnlufinu avunaunaen nauwes Ay
cﬂl <3| 94 ni = 9 = 2 ol =y =9(J
10 8% Fududnsozianizaeinuiindsls nisldssfiugaininaesniundadinisiud
dnaznesinlaenguiinudiiissaunisal  gRazdudiduomaluninlszfiuaunim
- % @ ok ver = o =2 o :
nuviily azseaihug@téifunstinduaznseiaiinnudungarnsavenanuuansiaaes
naukarsdRIaInwWNeafa 18 Taqiiiluasnisdrnnunensdfaedsundlne wan
anazfiarranauningisniuaindnruzatauenids  (Bresansniun  auntasans
& 1
nud Feeazrassanuliuuaz@audety)  Saldldanualadenninmnnelurasasnau
e g 3 4‘ =l t dll I [ a S 3 9/ad
ludndtysae FeazlinasadaslufensimunnissannunensiifeesnegWiinnnamn
s & vy o o o o N = o 2§ =
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2
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2.1.6 uddanngafunanssnuMinliuinwnday

Coffee Research Institute (2001} FagIudINITHARAITNLHLLLATEan (Wet
method) ThAsn su@nasnuninnn Wildasnurifianininuarsangand dzusie (Ory

I - ndc’l’d :’l ) 2 =l %’ - Q
method) win1su@nLULAEINduBUNAnNdY flastiihldlunsyucunsu@nuasnisinaany
arainatiuieane  sanialanudeanisidadnsolianislunsyusunsn@ndion  EDE
% 1

Consulting for Coffee (2001) s1audmuiniseanasnBalidanauavinladlésunag
ar d' i 2 -3 ar . a4 i a’ ‘d' %’ dl
dantsignsiasuazivnizanuda fatadanansenuivdwoadenliduillasaninded

9 v v ¥
dsefsaaguiithdnnens Aviuluggniandadniiudesdinisinnmuniwinieainausunig
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NAR  TINTRUISINNIANIHAANUWRAR nUentdanuasiiianudn  wansenufRaduny
[ 2
Auadanfinanuanaaunsall
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AINAURTUTLAIU
Aua uazdadmsl (2539) mmmmﬂmmwm (water quality) mmumﬂmmqq

!.l
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o X
sanannuarldunnsinafuliluusiastasdu uBNINBUEITURE mmqﬂiummmmm
5’1’@\1mﬂ%ﬁq%ﬂé’wdw’l."ﬂummﬂimu?‘fnﬂ NSINERITANISE RGN atalafinnui

: Ly e do o ¥ d d ¥ o
anananlagialifsdnsusididyseaiacddlunimamnguninesaii Taeawnei
Lﬁmﬁ’mﬁumm‘gmma‘mwﬁLﬂm:ﬁﬁqﬁ%l‘ﬂum?qﬂiﬂﬂﬁ?‘lﬁmﬁ?ﬂlﬂummummﬂ

1 2 2%
ANUNIIN AnEnIERdIAIesiruuneanidhs 2 Ussinndadl

1. ANHEEN AN

1.1 rungil (Temperature) @mugﬁm@45’1ﬁuﬂﬁifammﬂﬂﬁﬁ?mmﬁ frasiansan
avras B nneanFiaufiozaneluin (DO) uazilnadanAuuaLsaran

1.2 nAuuALeR (Odor and Tastes) ﬁuﬂgjﬁ’ml?‘u’lﬂa%ﬂg‘quﬁmmﬂﬂﬂiuﬁq e
snifluansBuvid iy Aueauazaselsfines

1.3 @ (Color) Rﬂlmﬁqﬁt,ﬁfﬁ«ﬁmmnm?ﬁa°mﬂfaf;iu?‘mmuﬂ@ﬂfaﬂ1uﬁ']

1.4 AN (Turbidity) mmmnmmmqm@ﬂ@ﬂhmunmﬂmnimaumu fiieann
Tmmuﬂmmum‘?umﬁ@mwmmﬁmLa‘ﬂfaﬂLﬂuiﬁ'mﬂmmn '

1.5 anaudls (Solids) Tesuieiitluegarant luglrasansusonaemaaisacansiily
Fafluldvennsbuvidtuazelnid Ansdy (2541) Tmevuagindeiiesluiaradiun
eanuiluznaufagilinelamd

| 1.5.1 Suspended Solids (SS) uA8Y mznﬂuﬁ'Lmuﬂfaﬂﬂgj'Luﬁﬁmﬁm‘m
soadiuld lumalfiFmnsfaewdin mﬁqq@ﬂuun?zmwnﬁmﬁﬁgmmﬂ 0.45 luasan
1.5.2 Total Dissolved Solids (TDS) wiaferesudefiazansinld Tunng
U1iw ““nmﬂﬁw@qLLﬁqﬁﬁﬂmmmqmumzmaﬂﬂ?mﬁﬁgmmmﬂ?:mm 0.45-1.2 lumseu

usi TDS aglaisaniiafaaiiasing 4
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: L da e YT
1.5.3 Total Solids (TS) uunafanshiamusaiidegluivisineuiiuuasues

] » 1 i tn
Lidiu Weszmeimanainiiae AfinanieagPerewiviomn tude TS Wunamuras
SS uaxr TDS

1.5.4 Total Volatile Solids (TVS) wnsirasdaramuaiinatefiuleld il
yinseudefanun (nisannszveteanunuda) gl 550°C

1.5.5 Dissolved Volatile Solids (DVS) uanafle TDS Rszmenanenfhileld

15.6 Volatile Suspended Solids (VSS) Mantifia SS Rstimenaneniiulaly

1.6 malinfi (Conductivity) st liiaesansaranetuatfufano

= o 1 1t O‘ [] < o L
ansafluvizel vty indaudrnfiazaree Tnanainlninsiauduiuslnensetu TDS

L@ =l
2. ANHAENINAN

]
=

1 1 Es

2.1 A1 pH 1asdtiiaudunsaiausgainlflsstuaildten 409 pH 2807

IMNNZANDETENIN 6-8 (HANAL3ETI9 pH $21479 6.8-7.3)
> 1] 2 L4 1

2.2 anwiug  (Alkalinity) dniilanwiuageliveTandfeinsssuafiuaziniia
wsrzimimsinmaunisefaulacdn pH anwiusutiaaamihs total alkalinity e pH
UINNT1 4.5 URe caustic alkalinity 1318 pH ¥NA9N 8.2

2.3 anmnT; (Acidity) mﬁﬁu‘nmmummmn‘ﬁmu mu'Lmyunmmmﬂuﬂm
Huilasann Co fazanaluti mmmn“l.@wm@mmummunum pH Andn 4.5

2.4 AAUNTTHN (Hardness) Lﬂuﬂmwwm'lummﬂmagtmzwﬂmﬁmm:nﬂmﬁﬂéfu
1w Anunszdnafinandeswseslanzuaadusuazunidan W liRanadasiaganaw
uwasiinfedelundsecimmegia Wy deeldaluntssedranntuussdasldndinuain
P . ¥
VEALNAINNNTU LN TFNYN

2.5 Burueaniiaufiazanslut (Dissolved oxygen) YsssnTAnElA AUNINEIIN
# DO atiszane 5-7 ppm mnmwm:mﬂ”l,r%"lumﬂzmnmﬂﬁamﬁu@gﬁugmﬁqﬁmﬂ
da mvmummumnm«auqvamwimmm

2

2.6 ANMNFBINTRANTIAU (Oxygen demand) arsauvidluingdnlidiadis wes
aragnaand ladlasunafiGavidanisaililifuarsvdedenudfiadasndn WBITNTRAUFR
q’l = o, = & 1 k7 | & 9 3 8 = ‘3 [ = o
eihFunansBuvidaguantesifieslsinlddmouseanisasndausidlunsstiise Ao
i = 1 9 ar t=‘i’
FeanTTanndauuLseen il

2.6.1 AnuABInITaandiaumnadaumil (Biochemical oxygen demand,
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BoD) luAldiniBunuaaniiay Taldlasuunad Feitenaasasduyizdlutn wses
L ¥ 173

ryefminisgramnssuitnualidniisfidaeaseguiindraesdiaciidl BOD lsifin 20

2.6.2 AnNfiRaN1raandiauniaLAN (Chemical oxygen demand, COD)
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= gal

ansBunrdiiilni Taenseandladaned iinunadanulafuusniiun (KMnO,) msnlnf
ANAMNFRINTITEANEIAY (DO) axiFean s aantieslduindsil
PV<BOD<COD

A3UaNHNINY (Water Pollutants)
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ananndafinnainlflunsdliiunfaeteig
2 di as i ) =l J | o el
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3. UFnnuansazaneviauus (Tota! Dissolved Solids) minefeiBunaeuiei
avarsiuazlvadiunszansnseaimbaths SaRnfvgnurefiadume SHanstnsgs
Ae Feanuszvefeuwiigniugll 103-105 esrmadag Uszanns 1 92Ti thdbetnennia
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4.#1 Biochemical Oxygen Demand (BOD) n@iasneianiited wiunisaimsey
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Archimedes'Screw Sources (2001) sneudranganfaafluginsaivilafiniaun
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Reuazuuanaldraiadnuazainlunisiiana Tnasngenamyulinnsineniienisaanie
Tuegiunsldou uenanliangiBesanansndlasiuluazeas laadu Asandsnsinela
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Handerson and Perry (1976) 31t udUNRENAREN (screw conveyors) gnldlu
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P = sxaizRndluang (ums)

rpm = AITNLEFITALTBWAN (8L / wT)
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Usenng 30- 50% 181N

9  ar o ni L4 =l G o= ] 4‘ Ell!.« Y dp 1 ar

naviuhangandesiivanduilsiidiaspanuuulivunzan Tasduagfupangng
183407, yuen, 1UAYAY hanger brackets, 1anasluang, Anuuilauazussdrune g

a9, SulssAviuwsaduanresiagiuluanguazsteuans, vnminvesian udu ns

aanuuusaminnfind it Guduang, dnsngiadniissanndidasraauaouiia



uazdriaasmaaniiadumeangiudis Inadndedugarnisadinondldannannisay

g or

¥
AuRusAail

a
e

ar
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C = AMUNAINNTOIUNTANRENMLUTTR (auu./ 13.)

L = AINEITBIANZAREN (IAT)

W = A1 Bulk density 283388 (n.n. / A11.4.)

F = AunAmaizeddan (snsef 2.2)

masfuusaiwAwanlflannd 1 Witandu 2 win, fdsduegludes 1-2 usat

Wigrueiag 1.5, dndeduaglutas 2-4 Wgaudon 1.25, Mdsduagludas 4-5 Wignudaa 1.1
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A1947 2.2 Material Classification and Indices for Screw Conveyars

Material Bulk density, Material Number Horsepower
n.N/ALA. Material factor, F

Barley 608.72 I 0.4
Beans 768.91 I 0.4
Beans, castor 576.68 I 0.5
Beans, soy 720.85 - 800.95 1 0.5
Bran 256.30 I 0.4
Clover seed 768.91 { 0.4
Corn, shelled 720.85 | 0.4
Cornmeal 640.76 I 0.4
Cotton seed (dry) 400.47 il 0.9
Cotton seed hulls 192.23 1l 0.9
Lime, ground 961.14 1 0.6
Milk, dried D76.68 Il 1.0
Qats 416.49 I 0.4
Peanuts, unshelied 240.28 - 320.38 I 0.7
Rice, rough 576.68 Il 0.4
Rye 704.83 | 0.4
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Timothy seed 576.68 Il 0.7

Wheat 768.91 I 0.4
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ANAST (E) = ANEY / A9NILATER
AAsAIGEnd INgAaAuEinveu(Modulus of elasticity) vsalugAanaads (Young's
o = o -l o g } 9 = ar =f =
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1nan P = nannls (Profit)
R = 71851 (Revenue)
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