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RICE - CONVEYING NACHINE
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SUPAT PIPITTAWAN
PICHIT KITTINON  ADVISOR
SONGWUT  SANGJAN ADVISOR
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ABSTRACT

Pneumatic conveying is wmainly in the design of Rice-Conveying
Machine based on feasibility and low cost. In this nachine, there are
two parts : negative pressure part and positive pressure part. It
contains rotary feeder set , gravity settling chamber , 3 horse power
blower , structure connecting gravity settling chamber and blower 5
sucking system (used 2.5 inches inside-diameter tube) , exhausting
system (used 4 inches diameter PVC tube) and blowing system (used 5

inches diameter tube).
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TUATTAIUIN AT A Az UWUNLANLANAUNIIWUNARDINY (cross-section)
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y Tl o : g 1 :
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1 ° <
Tag 1 = F28¢N19TRNNARILAEY
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=
<)

(34
o
e

A1 A/P AIMIIRLNUAIERAT m (hydraulic mean radius) N

P = (F¥1/m)¥(r¥(v /2)

o
uaza1u15nxnau7uzﬂnaq

P,/(rkg) = (£¥1/m) * (v'/2g)

= h, = head loss due to friction (m)
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AmTunanan

il = A/P = (1) /8) ¥ (1/7(m#d)) = d/4

A1 head loss 7avnanaw

h, = (M+l7d) % (v°/29)

: -1 ' < ' < A <4
%Giﬁiu?zGQWTNWQWLﬁu 189 I¥ALWAYAEYLAEY (pure fluid) uazLﬁun

§5ﬂﬁu1u§a D’ArcyFormula
P, = (I*l/m) # (r¥v°72)
: v v ol ol e <
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' ¥ : :
naTuuuITNIUWE (horizontal conduit)

=
I

(T/V)¥1¥q¥((s-1)/5)

s 5m711uanaqu1ana¢na¢1na
<
Vo ANNLTYITaYIaYIna
1 ° )
1 : A21ma12989naa1a89

s : solid density

r [luid density

L] <
NANUAITNRIALAAY (slope)

Xy = (T/v)¥1 ¥g*((s-1)/s)

5, A : .
a8 1h = l1clossd (1h oIz as NI aRIUNR C(horizontal distance))

W
Amiunafivaan (vertical) =

o o w <~ of 1 1 :: 4 as [ ¥ < 1 Y3 :J) 1 ‘J
A MU TUATRAT 9 Azduredan niuR R RE IR A9l A WM
v T d @ ' <4 o O B ' 4 Y a5
Tanavauiunt k19 Ik A dwnduiidadenunong  F9as19ea D11 Euﬂgnu
k]

-4 [ 'Y W 1 o @ 4
AIULTY  , AW INL uasﬂu1ﬁnaqqﬂq naeatle = qvc unwwdmtgaﬂkuaun1nn
k.

AR

v 4 (ISR Bt nar Vit | ugj -nlq
ﬂWaNﬂiganﬂuﬁﬁlaﬂﬁﬂTuﬂﬂﬂﬁBQﬂUNuﬂnﬂ = M AN uvatﬁsanwunLnn

a1n5aqnz;ﬁwﬁu

N, = ¥ (T/v)¥1¥h¥g¥ ((s-r)/s)
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WA N_ = A¥P_
o o -4 I
uae P!5 = ﬁ?ﬂﬂﬂuﬂgmLRHLUBQQWHHQWNlaﬂﬁﬂWuﬂﬂﬁﬂﬂq

i
P_ = ((u¥lkTH1%h¥g)/ (A¥v)) ¥ ((s-1)/s
WA T = csAv ﬁqgu
P_ = (u¥k¥cks¥Akv¥l¥h¥g)/(A¥v)) ¥ ((s-1r)/s5)

B
nia

P_ = wlckck1¥h¥gk(s-r)

o 4 (Y 4 res 3
3. ﬂ11uﬁunxEBYULwaquwaqqﬂuﬁnnunvﬁquasnaolwa
U » v ﬁ [} [ ) 4 1 [
NNMUATIH C riduan ?ﬂetnﬁiﬂ ﬁﬂulﬁulﬁiﬂu,s LUBAIA D INRRIN UL A 9

s \Ulgfu po ’fu o« 34910 At
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W= (CUI-cO¥r¥g¥A*]) + (c¥gks¥Ar1))
= g¥A¥l¥[r+ci(s-r)]
EY) © 2 a
DIAMMLTIDDITAINAN = v ATHOIR 1 eun19TuTeazng 1 = (1/v)

v o £y 3
nag nﬂﬂadwNMLHHHWGHMTMuMQHGLﬁuisﬂx h Tus2a1 1/v

LY a X o 4 <4
33lﬁﬂ']n']‘“.w”ﬁu'ﬂﬂ‘nua\i\jquﬁﬂﬂ (JD) fAa

J_ = g¥A¥l¥[r+c(s-r)1%h (1)
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LAYERTINITNIILNATY
Wi = i @y (2)
P k=4
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aa71n15n1¢1uﬁaeﬂ11uaunﬁaqn17lwatﬁuwaoaﬂuﬁns

W, = P_$Akv (3)
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3 (1D, (2) Ua¥ (3) 3=1a20
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o dow Q. 4
P a2uaunTy i wiwaddnuaau
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° < o
TunuagiagIny P‘J

P = (v/2)¥[ric(s-r)]

k

1 v 1 o g
TUNITIUNI8A8AN AT 5 DD r  AYUY

P = c¥sky /2

& 1 3 1o < o 1 v A

RGE LR Pk wAz UL INIAR ﬁWHTUﬂW?ﬂHﬂWﬂﬂ?HﬂﬂQLHH? (Hydraullc
Transport)

Hda v ' q o ™ A -~ &
1u§ﬂnunﬂiiﬁq—danaonaﬂzLnnn17§mtRawaddﬂuaau BILLNAIRNINTI
' o o oo | UL oy N IFT b1 & ) < )
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v
IBIINNITTAY-98 40N 50-75% DASUAIINUNINUA
dl k4 v gy
AMNNAANINVT VIO AGRE

dWﬂQWNUHﬂéWﬂﬂ?WNaM P = PP+P5+PD+Pk

= Pt-Po
o 2
AGER Pf = (F*1/m)¥(r¥v /2)
P_ = wklkkckDkhkg* (s-1)
P = gkh¥lr+c(s-r)]

(v /2 ¥Lric(s-1)1
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NTEIMIMUAZN VT TN

IREGRLET

THUURIMAY (Positive Pressure System)

1 d £ 7}
AUEITAINaN Y =10 LURT
(VRS 'S [l )
LAHMALANAN NG 2= 5 17
k]

127 HARLUAT

i

0.127 1umg

. 1 . o < v g
n11ua 1HT3UUHBRWLRHQNHWTTHQ—WB 2 A7y ﬂ?WHﬂWQﬁNER = 6d

i

nuwunwaduga 1 1+ (n¥86d)
= 104+ (2¥6%0.127)

= 11.524. tumq

i

NIMUA ABRLTULATIN ¢ = a/A

34.52 / (4.597%10°)

8

T5:% 107

¥ J < w a
(3IMA1719 1 Wun LURATTY = 34.52 nmm

4
n911u§u 18.55% db

I H 1
WunnInuaRaaana

2¥Wkrkh

2AT¥13.5%11.524%1000  mm>)

il
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@ - L] o y
ARTINITATLADY 5 AL/ THY

[4
AIMLTIBAIDANTINAR v = k J d((s-r)/r)

1]

3 J (0.127)(1.415-0.0012)/0.0012
= 38.7 m/s

(AWAUINERTIT AI0AT191 = 1.415  gn/en®)

" 4 “ . [ 4 [ 4 L]
1. ﬂ?ﬁuaunlﬁu1ﬂtuaoa1nﬁ11utaaanﬁuizuq1qnac1nanuuuqna

AINAUNT P, = (E¥1/m)¥(r¥v°/2)
m = d/4
= (0.127/4)
= 0.03175
P, = (D.005%11.524/0.03175)%1.2¥((36.7)"/2)

1.47  kN/n”

P 4 S8 e
2. ﬂ11uaunL§ﬂ1ﬂluaaaﬁnﬁ11uLanan1u1zu11qnaqnuuuona

AINTUNT P = klkckl¥gks

i3

'S
it 5nﬂ13§n§uiuxﬁﬂﬂn1uixn1101aqnuna A = 0.6
B ar 4 <1 o
Ic e Uzuwmaaqnquﬂna HALNINY 0.5

O.6*0.5*7.5*10_8*11.524¥9.81*1.415

{ne)
I

3.64%10° " kN/m”

]
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. 4 < n L)
3. AMAuUNL aﬂ\“.“auﬂ Lmma\l\l']uaﬂﬂllﬂ')ﬁtzlla:fﬂEN‘IHR

AINANNTT P g¥h¥cks

9.B1¥A¥7.5%10 “¥1.415

fl

4.16%10" " kN/n”

i

uJ A ‘ll [v] l 1w
q. akuﬂunm351ﬂtwaquwaq01uaauun1anuasnao1na
1
2
AMFUNT P = (v . /2)Lr+c(s-1)]
S Ve £% <
A7 S WINNITIAT T UIN O LWTIZRLUN awaaagﬂdunwauﬂu

P = c¥s¥(v /2)

k

£y o '8 1 £
nwn11§mtRﬂwaqﬁwuaaunaquﬁaznﬂ1Tﬁoqa =0\ 5
o (4 E o) ]
waoﬁwuaaungmzﬁna1ﬂnw11n¢qaﬂaana =.2%0.5
P = (1+(2*0.5))*7.5*10‘8*1.415*((36.7)2/2)

= 0.014 kN/m”
AP = P_+P_tP_+P_

= 1.47+(3.84%10 “)+(4.16%10 ")+0.014

AP = g KN/m”
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Tsungmmﬁnwﬂ (Negat.ive Pressure System)

ey
AaI g Inany

= 12 m
¥ ' 1 X
zduwwuguunawona & 3 147
= 76.2 nmm
= 0.0762 nm
AMOUNTTAIATAINA = 10 4Ty
n?ﬁuﬂwaﬂnga e . 124 (10%6%0.0762)
= 18.572 m
N1LA oL TuLAITY ¢ = a’/f

34.52/(3.96%10°)

8

B.7%10

i

¢ A= 2%w¥rkh
= 2¥U¥3B8.1%1B.572%1000

AN IE0° Y

v =) d(s-r)7T)

1

3. 0.0762*((1.415—0.0012'/0.0012)

=285 mn/s
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[ 4 . [ I3
1. a11uaut§a1utuaqa1na11uLaaan1u7su11onae1uanuna

P, = (f41/m*(r#v°/2)

n = d/4
= 0.01905

P, = (0.005416.572/0.01905)#1. 24 ((28.5)°/2)
= 2,11 kn/n®

- 4 d » - as 3
2. n11ueunm§aTﬂLuavﬁ1n911utiaanwussuaﬂqoaqnuna

jae)
ll

/w*k*c*l*g*(s-r)

0.6*0.5*8.7*10_a¥16.572*9.81*1.415

"

8%10_°  kN/p>

o o &) = a p b2
3. m’maum?a‘mwaLiuuaN'mﬁ‘naun_mquaznao‘lua

a=]
"

gkhkcks

9.81%2%8.7410 °%1.415

21075 lk/p
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2 J q’ o d 10 %
4. n’nuaumaa‘Iuwawuuawwaauumanuaznae‘ma
1

(vZ/2)[r4c(s-1)]

-l
1]

(1+(10*0.5))*8.7*10—8*1.415*((28.5)2/2)

= 0.075 kN/m°

E
(wﬁoawugmtRanaauaasﬁadaﬂisuwm 50-75% a4NIANR)
P= P,_+P_+P_+P,

P =.2.185 - kN/n’

ﬂ??ﬂu@ﬂd?ﬂﬂ?ﬂ”;u??u = P1+ Pg
= 2.185 + 1.48
= 3.67  kN/n°

RIS TEUURUYINA (Negative Pressure System)

"

o (4
NnavialaaT P¥Q

2.185*(&*(0.0762)2/4)*28.5

= 0.28 kW

#7M7U TUUAINAL (Positive Pressure System)

. o ¢
HMERE YR

"

P#Q

1.48%%%((0.127)%/4)%36.7

= 0.69 kW
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= 0.28 + 0.69
= 0.968 kW
I's I'd
TURL89 = 66.7%

= (0.568/0.667)

= 1.45 kW

(1.45%1000/746)

==1595 Hp
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e, . < d »r
nﬁiaﬂu1uuwnuwanaoununuawﬁau1Luaﬂ511lﬂaanaana1nnq(Rotary feeder)

1

2

5

6

7

2 G e

WIMENRIIINUNUL WA IR TUT YA 91
’f s L o 1 a
WINBNIASAINY  ININY 3.64 n.n.
’: [ v o
WAMUNDAIT127U0Y

a 3 [
UTUIRTNINNATAINY

o o ; i 4
481 gﬁ? nTuIRg naqn01ud1u ﬂﬂﬂél“ﬁﬂﬂﬂTﬂﬁg

1/2 % §9 * wauunﬂ90ﬁ1wuaw1§ﬂuénu1u ¥ A21UNI19DRYA I

1/2 % 0.2 % (0.140.3) % 0.4
Y o H
UTn1aTaa909 a8 = 0.016 tuRT - ( n°)

d
QWﬂgH?HWﬂ%NWH?éLHaBH

P19 % 817 % 4

0.3 % D.2 % 0.4

v
UTnNATa RN Tud e = 0,024 LURT

b2
LTIz AL U%NWHTT?NHQQEQ = 0.016 + 0.024 = 0.04 lNﬁ73

a dw ld o !{ s v
ﬂﬂﬂﬂ??ﬂgﬂ 75 % #adng QﬂT;RWW“ﬂﬂBQﬁW?T?N = 0.7*103 ¥ 0.04 % 0.75

= 21 n.n.

b2

A o o o a¥ A

UM TuATUTUAY0. 24 n.n. LWT1EasuBTUATY 8 Tulsuuamungl = 1.92 n.n.
e N % 2w q o

UInin LAARY B89 qnuwnuaﬂnwatﬂaanaanaﬂnno =2.64 n.n.

v 5

UINBNIAYALWALAY UTzuam 3 n.n.

M < ey )

wanunadLnanitizny negavaiy 7948 18.6 n.n.

Rt Y « . )
BIUNTANAAAI8WIN 2 N.N. WIIANEAIA1AWIUL TINMBaTN Uizuaa 4 n.n.

9 v v

had . Lod bl 4 L i
LWTIZasUY uﬁ“uﬂiiuﬂQHNﬂﬂLWﬂﬂaﬂdiu i} 1&30ﬂﬂ10lﬂﬂ1 (?ﬁ B)

= 21+1.92+43 = 25.92 n.n.
‘: fd L ol L} L d .
uwnunaanc,uwuﬂsznuuazlﬂﬁﬁqnisnw (] 1& B uay C

=(3.64+2.64+18.6)/2 = 24.88/2 = 12.44 n.n.
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n1ﬂi'luwmnmaﬂa~suﬂumm

ARTHIILIAY
L Q.4 | or
" ; o g
. F E ‘
—sJo.0sk 1& l b JC Jﬂ
c UR A B C Lh} ,ll‘

i
k0.2 — o k—o0.2 -]
’_‘;._,.._.._._.____._m-.._.._,_ LSRR i R e AL e ::-,’

¢ d v
enATaLaue mlansunuain L
A WS F T RN i Ko ~ B 5¥T
<
Lua
4
M, = Tuinue o Sl =0
SRR
Foo= usenniein o 38 A =274 ' §. 0.
1N .
Fp = WI9in721i0 w39 B =25 dag .10
NS
Fo = wiinizin o 38 C = 12.44 q.n.
45
Fp = W390nI21 0 38 D = 2 n.n.
oy .
F, = Wiwmnizin o 3@ R
e 1zﬂsﬁ1q13niwc§a L ﬁqaa A = 0.2 LURT
Xip = T205WNTEMINIA L 393 B = 0.45 LRI
Xpo = T#B2WNTEMINIA L §930 C = 0.2 Luml
1= 1zasﬁw01su5103a L ﬁqqa D = 0.025 LumqT
WNUA

M =0 = 12.44*0.2+25.92*0.45+12.44*0.7—0.2*0.025—0.9*]7R

F, = 22.81/0.9 = 25.34 n.n.
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Physical Dimensions and Mass Properties of Rough and Brown Rice

Individual Grain Properties

Bulk Properties

Moisture

Content Length  Width Thickness Volume Density = Area  Density Porosity

(% db) (mm) (mm) (mm) (mm’) (g/em’) (mm?) (g/em’) (%)
Rough Rice—Medium Grain (Salurn)"b

13.64 7.90 312 1.96 16.06 1.327 40.19 0.599 58.5

16.28 192 3512 1.96 16.71 1.340 0.619 56.5

19.05 7.95 3812 1.98 17.53 1.357 0.635 55.0

21.95 197 3.17 2.01 19.17 1.375 42.45 0.650 53.1

Rough Rice—Long Grain (Bluebonnet-50)""

13.64 9.68 2.59 1.90 18.36 1.365 0.587 59.6

16.28 9.75 2.62 1.93 18.52 1.374 0.589 59.3

19.05 9.86 2.64 1.93 19.17 1.380 0.607 57.9

21.95 10.03 2.69 1.98 19.66 1.381 0.616 56.9
Brown Rice—Long Grain (Starbonnel)"‘

5.49 6.85 1.92 1.58
10.46 7.06 1.98 1.62 11.83 1.442 31.86 0.674 53.08
14.36 7.24 2.02 1.67 12.48 1.429 33.14 0.682 52.30
18.55 7.27 2.03 1.68 13.22 1.415 34.52 0.680 51.92
23.52 742 2.04 1.69 14.17 1.379 36.16 0.663 51.90

*Each value is the average of five replications.  «
*Data from Wratten'et al (1969).

‘Each value is the average of 50 replications.
‘Data from Mannapperuma (1975).
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air

clean air

air + solids —w=TT%

air + solids —e—TIi

discharge
hopper
discharge
(a) Cyclone (b) Fabric Filter
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Clean gas out

Gas/solids in
Inner vortex
takes gas out
QOuter vortex
takes particles
to wall

Solids out
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Gas out
t Screen

Gas/solids in

-
——

* Solids out
Solids out

(a) Basic system {b) System incorporating screen
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Pipeline

Secondary air inlet
Primary air inlet

Sleeve

Productinlet
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‘Feed hopper

\

TR R B R R

Feeder \
Separator/Discharge hopper
Fan or blower P SRS Trr Y ST
——r— = ———e
Air

Air + solids
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Diverter valves

J \ Filters
Storage hoppers

e/

Fan or blower Discharge hoppers

| : ' o < [
ZUTI 18 UFAAIDITIRNNENDNTEUUAIIUAY ‘Taauf-!mﬁw—aanna\smqnma‘:a



65

Storage Hoppers

Exhauster

Discharge
hopper
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FEEDING DEVICE SYSTEM PRESSURE - bar (gauge)

Blow tank
Screw
Rotary valve
Venturi

Gate valves

Suction nozzle
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Material
feed
Material
inletport
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__.‘/ Housing ,%

Drive :]
shaft

Rotor = TJ

Material
outlet port
(section X-X)

%

)
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e
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(a) Open-End (b) Closed-End
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