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Soymilk Extraction machine
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Abstract

This thesis has designed and builded a soymilk extraction machine.It consists 3
parts such are grindstone filter for separate soymilk and drags and pasteurization pot.
Soymilk extraction machine operate first grind soybeans then separate soymilk
and drags.Feed steeped soybeans 6 kilograms and fill water will produce soymilk 60
liters. Pasteurization pot consists a cylindrical pot has 15 inches in diameter 80
centimeters in height and a aluminium tube 3/8 inch in diameter 12 meters in length is
coiled in the pot for soymilkfiow through.Flow rate of soymilk flow in coil is 0.5

liter/min.Use gas for boil water.
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o ] ] L d
3.8 msmmmmm'mm'nWa"l,umummswummu

- NAENWNAREMNAT C, TENNUKAIIURDY lFusnsliluntanuan alén C.

ratiuNaamaag = 3.8456 KJ/kg.k

o [ v e
‘Jﬁﬂ'l?ﬂ'lH‘J'lJl!l'l‘)"lﬂ'hld‘)u‘llﬂﬂﬁzﬂﬂﬂ'l?ﬂll dAYU

' 14 v 2 <4
1) A1 a.1l.8. AewaAaufaurestinuNdvaeg (h)
9 wa ¥ < o % - =
- WnnusaiBtnusdamassinatlszanaiain AusiRsesitiquuai 275 k

N Ya o =
- 97N Table A.6 (AP INAUANLIATANUNENAY) nYUUNN 275k

Q14 p, =1N, = 1,000Kg/m’
c, = 4211 KJd/kg.k
= 4211 Jkg.k

u = 1652*10° N.S/m’
Pr, = 1222
k = 574*10° Wmk

Uae m = 0028 kgis (Ardasnsluslfannisnagag)
D

= 094*10° m@yw) (Huduen aaia)

-WA1 Red, Red = 4m/3.14*Dy,
unuAn = 4%0.0285/(3.14*0.94*10°*1652*10°)
= 2,336

INSIZIMRIN AN Red= 2,336 > 2,300  auluavsluauuy Turbulen qqn

XD = 10 (@panafau, luauu Tutblilent ) (5)

alfi X, = 10'D = 0094 m

Qzwiudn seaz entry length (X ) il Lﬁﬂuﬁumwmqﬁaﬁlﬁ qzdiAntiaun 6
ﬁums'lmdqu'lm],j'luviﬂaqLﬂuu.uu fully - Developed
- Lﬁmmnqmuqﬁﬁdwia‘lﬁé’umm?ﬂumﬁ (T, = constant) uszans sy fully -
Developed
m, Nud, NGd™ = 0.023 Red*’Pr®°

WALAN = 0.023*(2,336)"°(12.22)*° = 24

w1 8.1l AsniAfauTestuNE IR (h)

h. = Nud*kD

1
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= e IRT0.9410°
= 1,465 Wm'k #

a1 4.1l 8. newrreafeutestinuNAamany = 1,465 Wim' k #

] i :’ <
2) wA a.1l.a. nMewiAnsFeutastnes (h)

AYUR

- grUUANANFIT89N (Tsat) = 100 ¢
QAJA o
- qruuAiiARa (Ts) = 115 ¢
- ¥ n .
Q11 Table A.6 (A8 AUANTRIRNINENED) Agauuai 373k (100 C)

azls
p, = 1N, =957.9 kg/m®
C,, =G, = 4217 KJ/kg.k
= 4217 Jikg .k

u =u = 279"10°  N.S/m’

Pr,= Pr, = 1.76
2,257 KJrkg

he

6, (surface tension) = 58.9*10° N/m
lath (100C) p, = v, = 05955  kg/m®

- excess temperature (Te)

Te = Ts-Tsat
= 115-100 = 15C

- wimsnnsenemAgaFaLfinuas dnemlfinindien

sn  q = uhalp,- ps6l"lc,, Telcgh PrT
(1 luginu Nucleate Poot Bolling Suildmsanmstnemanaeunss 8.1 6. nswiAaFeu
49 uazaztremingns s =uinsRuRIALTaIMAITIAREUR wanflunes)
q1n Table 10.1 €uFU water-Aluminium (Assume ann water-Stainless steel)

zlf n=10 usr c,=0013

unuAazls
Q" = (279*10°)*(2,257*10°)* [(9.8)*(957.9-0.5956)/58.9*10°"° *

* * * 3* 5 » -
[4,217*15/(0.013'2,267*10°*1.76] Tﬂ”%g%

1 4
%
£

o)

[
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= 462,694 W/m’
- h,
h, =q’s/Ale
= 462,694/15

30,846 W/m’k #

a<lfa.1l.6. aswaAnnaFauaasiinfen = 30,846 Wm'k  #

- mémmms‘fhﬂmmw?au'lﬁﬁuﬁﬁunﬁqmﬁm(q)
Avua W qmuqﬁmmﬁmuﬁqm‘ﬁmﬁaamqnﬁa T.) =95C
gamagimatinafavredmdma (T ) = 25C
ENUAT
q =m'c (T~ T.)
= 0.0285*(4,211)*(95-25)
=8,400.945 W

Annas lualunuy Counter flow

1 2
Tg; =100 —> — Tu=l00c
.S ) < Toms > 550
Tﬂofr‘ 55 ¢
AT1=T4-T,_=100-95=5C
AT2=T, -T,=100-25=75C
N AT,.. =4&T2- AT1n(AT2/ AT1)

il

(75-95)/In(75/5) = 25.83

U, NgRs 1UA =  1/hA + X/KA + 1/h A
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A ] . ] ol 4 4 J - -~
1199910 A X (AN uvintasyie) daArtissunniisunnidianauiinonuenanes .
yia wszastiugunsasnnagle
ql4 U = 1
1h, + 1/,
= 1

1/1465 + 1/30,846
= 1,398

wmanuenavia (L),  anges g = UAAT, PA=3.14DL
L= q/(U* 4T, "3.14'D)
L = 8400.945/(1,398*25.833.14°0.94*10°%)
L=882 m #i#
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5.1.1 ﬁswaxs’é’mﬂaaﬁuamuua:ﬁfl%ﬁuﬁaf’:

1. nnundes

2. Yasmn

3. eymslfau

de
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6. lFussnulumsnan
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Usyansmn
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10. SIMNUHINUNABY
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11. wWamhfuning
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13. ¥ undng

51

14. o' nFdeniiay
15. eufe
16. ATINU
17. M99
18. liena

nlansuag

£ s . a 1 4
5.1.2 ﬁunuﬂ@ﬂ (ﬂﬂﬂ“ﬁ@uuﬂﬂnu%u )

.4 4
AUABNTIN + ABNTY = P(A/P,i%,n) - L(AF,i%,n)

15,000 1N
2,000 119
51

500 1%
200 U
3 ¥.3./ U
1 A
1 AY
2 ¥/ U
2 useih
70 %
3.5 UMM
4 99
60 AAS/AU
365 WAl
6 n.n/iu
30 WIn.N.
2 UTRHUIY
20 U/
20 VIN/Y.N.
20 1IN/
5 N.N./%

15 um
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NNAIARNIN (1) illams1esanAenidy 10 % An=s
12 1dA1 AP =0.26380 1Az AF = 0.16380 UnuA
P(A/P,10%,5) - L(A/F,10%,5) = 15,000(0.26380) - 2,000(0.16380)
= 3,629 ym /T
5.1.3 aunuuisiu
MY0U1§998T = 500+200(A/G,10%,5)
Dam19(GUSH)MAnUIN (3.) 18 (A/G,10%,5) = 1.81
= 500+200(1.81)
= 862 UMAS
s TuMsHAR = 20 VIN/Ar * 3 he/3u * 365 TuA)
= 21,900 YA
fwsalums vy =20 vIn/r * 3 herdu * 365 TuAl
= 21,900 YAl
a1 1W# =2 hp * 0.746 kWihp * 3 he/3% * 2 1V IN/AW-hr
*0.7 * 365 Ju/il
= 2,288 YN/l
Al = 20 VWhr * 2 hedu * 365 TuAl
= 14,600 LA
Miandes =6 kgfu * 365 SwAl * 30 uikg
= 65,700 1A
Aien =5 kg/3u * 15 UIn/kg * 365 Tu/l
27,375 ¥InAl

I

199 = 20 UI/Tu * 365 TuAl

7,300 1Al

It

Auvuuilsius = 162,655 1/l

AuUNUNINUR = 3,629+162,655

S

= 166284 UMA
lRnnmsng =3.5Umge * 4 guaas * 60 aasTu * 365 * JuAl
= 306,600 UINAJ
Mlsgms = 306,600 - 166,284
= 140,284 1"/l

¥ i
Ay eanmaneuunudel) = (i lsgns * 100y unanuianua
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= (140,316 * 100)/166,284 %

= 844 % #

o

|

5.2 nfzuifinugagunu ( BEP : Break Event Point ) AUunaa
o W A o ar
W N = T i ¥ lunswas (FuAal)

4 a
5.2.1 nsatlfnsesnan

ﬁunum‘ﬁ = 3,629 UMAl

Aunuulsiu 1dun
M5 = 862 umAl
AWSINTHAR =20 *3* N = 60N UnAl
AUTINITVIY =20 *3 *N = 60N yInAl
Al =2+%0746%0.7*3*N+*2 = 626N 1Al
AW =20*2*N = 4N 1A
Adamdes = 65,700 U/l
A1haa = 27,375 UMA
199 = 7,300 vmAl

AU UL sAUTIN = 862+60N+60N-+40N+6.26N+65,700+27,375+7,300
= 166.26N+101,237 1Al

¥
AUNUNINUA = 3,629+166.26N+101,237
= 166.26N+104,866 11N/

5.2.2 nsalldFnumas

1. Mussonulumswan 1 Y
2. MHussnulumsne 1 AU
3. Mnawda 5 hr/iu
4. Mnamsvw 3 hr/iu
5. THuieda 2 hr/iu
Fuypuunls iy

AUAE =20%2+*N = 40N 1A

100N 1Al

AMLTINITHAR =20* 5 * N
GON 1Al

AILSIANTUIY =20*3 *N

A0 UNEDS 65,700 UM/l

27,375 1Al

9y
A1HIMA
199 = 7,300 vwAl
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AuNUNINUA
BEP(1n5089) = BEP(AW)
166.26N+104,866

33.74N

i

4,491

5.3 mnuazanuaaInam s

531 msmuamawmmaﬂammwiaﬂ

I

200N+100,375 1/l

200N+100,375

= 133 Al #

° s o & ¥ A a Y I &
91 dvihmisneannnat 133 Ju ansden nsenaatiuudunaes

vliavodunY 5189 LRI
(WA

é’lunumﬁ' Audousniaeniy 3629
aunuuLlsEu Aoy 862
Musslunisnan 21900
fiusslunisvy 21900
a1 1#h 2288
Ane 14600
fdandos 65700
friaa 27375
199 7300
Auvuuilsiusiu 162655
Funurtanun 166284
swldnnnisny 306600
flsgns 140316
ORTIHARD LN 84.40%
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Saanasaunanas = Sanaasauninay

- ﬁuqmqum'm%‘aumﬁfnmmaa‘i‘ﬁma{ (mc) haRanasi (ARRNUAR
#R9IR(M )AANNFAUS W ZIRIANRETNIARS(C ) éq'lun'\s‘wwi'\qum'm?admﬁ' )
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- ¢, luAnAafausuwnzaaain = 4.187 Jigk

1. Funsresnsesiees (m,)
2. Ganhadlunsesiines tldlHm,) uliringnuugdils (r))
3. ut¥euiiigaumnil (7)) sddumiseiimedludio 2 dnldels (M) 21K
qamniingaingamniinis ()
TuRnranIsNAaed
m, : NIRTAIANRETHINDST

- ¥
m,: N']ﬁ‘il‘é]\lﬂ'\ﬁﬂ?‘ﬂtﬁlﬂﬁ‘+ﬂ'3 |K7A4UN
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m, | IRAIARATIRAT+UINTANUN+ IR TANINFaY
T, : §ouMAdtn
T,: gouuniiiniau

T, : qouuniinga (tn+irkau)

nnenAaasasli
m, = 216.629g T,=30C
m, = 289237 g T,=46C
m, = 311.001 g T,=38C

- v e e v
ANUKNNTS Ll?‘mmm'm?ﬂumwu = ﬂ?‘mmmwsﬂumﬂm
a1

m.C. :((ma' m, )Cf(Tz - Ta) - (mz' m1)C,(T3 - T1)}

Ta"T1

mc. = {(311.001-259.237)4.187(46-38)} - {(259.237-216.629)4.1 87(38-30)}

38-30

"

1733.88 - 1427.19

8
= 3833 #

ABINITWIAIAM ATAULUNISNBALI DN T RS

=\
MWNe

wgamiiraniFaudnassdudnld 1)

o g ok

Panifeundlupnaein inastn 4 v lldeas g (my)

7. naanidausesitinfeulidniu WqauMnilnayls (T,)
1MMinuamenaaas

¢,: AMAAgATIFaUS NN TRNThAMReq

m, : WATATFAMAR+ A Te AT TIRES

M NIRTITAUURE I+ HIRTRIANAEITIRE + uanTaaTEaL
T, : gnunfireairdamies

T, : quuafineainfeu

Ts | GOUUANANAN (ndaiudas+iinFau)

iRsthaawnesasluaseriies thileds (m,) dngamadls (T, )
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nnsnaaedasld

m, = 269.763 g T,=26C

m, = 316.128 g T,=44C
T,=34C

alé

¢, ={(mg-m,) ¢ (Ts - T} - {MCTg-T,)}
(m,-m)(Tg-Ty)
{(316.128-269.763)4.187(44-34)}-{38.33(34-26)}
(269.763-216.629)(34-26)
1914.302 - 306.640

425.072

3.8456 Jigk

3.8456 KJkg.k

azlfAAnufausninizaaaingamany (c,) = 3.8456 KJ/kg.k #f#

- ¥ ¥ .'/ <4 o) uﬂgal ° = - < 1% 1% ] <4
%A1 ¢, 1enhiamdemisilidiarinisuBeaLnfeiien ¢, Nsangmeiresnshe

C= 4.187(M) + 0.837(1-M)

(Anamafausuwzmileqaisienufausceaudalsmannladi)

¥ R . v L
M = iadausastasinluaung ('l.u‘nﬁ'lﬁ M = 0.9 dnsfaungusadaaashe 10:1)
unurnazlil  C = 4.187(0.9) + 0.837(0.1)
= 3.852
P & ' 17 ° g .L & 4 [ %4 [V Alny = o
azpivdAEfaus I cIasthunfusefis ldannisnnaesas lfA nd A AL

1 - v [ :‘/ [Y 3N | I ° v o v
Ay fannnns ligas menzaztlunsnasadldiriifldanunsaria U EAuands
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i MANY 3 A.6 WARIATUANT AT BN NA?

. ; MN A A9 A6 WAAIRTUAN '

{ _ e . SO - o
Table A.6  Thermophysical properties of saturated water? .

t speciic HEATOF SPECIFIC THERMAL . EXPANSION

. VOLUME  VAFIR. HEAT VISCOSITY  CONDUCTIVITY  PRANDTL  SURFACE' coprrq.

MPERA- tar /kgy iZA0N Ay Ky N ssmy Wsm-K}  NUMBER  TENSION. cupnr, TEMFER.
JURE.T  PRESSURE. o , ] o~ 10! 8- 10¢ ATURE,
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fluid - surface combinations

Table 10.1  Values of C,.; for various fluid-surface combinations -1

FLUID-SURFACE COMBINATION C., n
Water-coppes
Scored 0.0068 1.0
Polished 00130 1.0
JWater- stainless steel
Chemically eiched 0.0130 1.0
Mechanicallv polished 00130 1.0
Ground and polished 0.0060 1.0
Watcr-brass 0.0060 1.0
Vater-nickel 0.006 1.0
Water-platinum 0.0130 1.0
n-Pentanc-copper .
Polished 00154 L7
Lapped 0.0049 1.7
Benzene -chromivm 0.101 L7
Ethyl alcohal-chromium 0.0027 1.7
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