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Abstract

This project is conducted to design and build a chaff-size reducing machine
that can reduce the material’s size before being stored in silo and waited for
transportation. This would be useful during transportation; that is, since the spaces
between chaffs are reduced, there will be more spaces in the container resulting in
loaded, more chaff. This would also help reduce the transportation expenses as well as
production cost.

The machine consists of the main structure built from 3mm steel folded and
fabricates with 165mm diameters. There is a cover made of 15mm steel on the side of
the machine as well as stirring paddle set attached to 37.9-mm-diameter shaft. The
power source on prime move (I hp.) and is sent through belt to drive the shaft with
ratio 1: 1. The size of materials is controlled by sieve size (i.e. no. 10, 10.5, 11 and
11.5 mesh). For the reduction of the sieve size, the decreased percentages are
respectively as follows: 44.73, 44.4, 38.46 and 34.66. The electricity consumption of
cach sieve is 880.44, 713.68, 522.28 and 378.48 W respectively. When the overall
percentage of the size reduction and the were taken into account, it was found that the
sieve no. I1 mesh is the most suitable for implementation because of lessen power

consumption as well as meet required level material size.
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Proximate analysis Rice Rice Bagasse | Paim Coconut Paim

husk straw fiber fiber tree
Moisture, % 8.2 10 50.73 31.84 62.8 48.4
Ash, % 13.2 10.39 1.43 6.35 2.4 1.2
Volatile Matter, % 58.95 60.7 41.98 48.61 23.5 38.7
Fixed Carbon, % 19.7 18.9 5.86 13.2 11.3 11.7
Ultimate Analysis
Carbon, % 38.1 38.17 21.33 31.35 17.8 23.89
Hydrogen, % 4.59 5.02 3.06 4.57 1.62 3.04
Oxygen, % 347 35.28 23.29 25.63 15.18 22.91
Nitrogen, % 0.18 0.58 0.12 0.02 0.13 0.56
Sulfur, % 0.04 0.09 0.03 0.06 0.03 0.06
Chlorine, % 0.09 - - 0.15 0.43 -
Ash, % 13.2 10.39 1.43 6.35 2.4 1.2
Moisture, % 8.2 10 50.73 31.84 62.8 48.4
Other Characteristics

125

Bulk Density, kg/m* 150 120 250 270 -
Higher heating value,
(kJ/kg) 15,400 | 13,650 9,243 13,548 {8,104 9 354
Lower heating value,
(kJ/kg) 14,204 | 12,330 [ 7,368 11,800 | 6,272 7,540
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2.12.1 inesanuinauuvauqinuluilszmauazaisdszing

2.12.1.1 1A3090AVHANUY Ball mill
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2.12.1.2 10389003 ANUY Hammer mills
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2.12.1.3 IR 39IAAVMIALLUY Smooth Roll Crusher
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ﬂ”lﬂﬁ 2.3 InT998AYU1ALLUY Smooth Roll Crusher

s -] A o )
dnyaizmMyiINuYeuATeIaAuLIALLL Smooth Roll Crusher Jargazgnuassasynain
1 g d A w = @ W ' A4 . ]
duvurduganderesgruyudisanudifideiy eelimlTduegdndraiodmuarzozvin
Q/ Ay ar d; 1 ] Q A 1 ‘? =i )
uazdulignnaslinaeanm msiagfianaunazivnafidieiy diedugnnasaziivingd

-]
@nawazanasdamdn



26

2.12.1.4 IA3BIDATVHIALLL Rotary knife cutter
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2.12.1.6 Lﬂgmammmmu Plate mill
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2.12.1.7 1R5090AWIALUY crusher
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/A 3.4 urpanTesaavinaunauganmaeg Idlszininmlumsaniniiqa

o 4 P ' a A = A
vinai 3.4 dunsesarnnaunaugaiinmieg ldlssaninmlunsoainiiqa fe
= B - ] g/ ] = V di di = ¥
Avaniiypaannaduluimpegnielulasiedn wazzlavunsidaeglAinTeunonozlé
& 9 ] ' :’ v
unavanasld We'ldvuwiamudeams sfiuiifiumsasvuiauuudinsundiee ldvnamug
= 3
YOIATUNT INADINTS
) . ; 4 .
TunisafranTesanvnaunauiinguszasdie  adrunTesduuuyitmusai Ty
= A = al 4
annTasanuaunay Taunsnaavnaunay’ld 12 63 34 nnmenwialasdunTosezdl
daunlszneufidwayey 7 dau Ae
1. Frame (1A5971010N)
2. yathamadh
3. e TAaundoy
4. shiladhg
5. AZUAT

6. YADAYUIA



33

3.2 MIDOANLY
3.2.1 Frame (Ia3aneven)

e ]
i .
3]
- Y
s

)
i
|
|
|
i
"
i

o T

T 3.5 Frame (Tnsaneuen)

-~ o o} o 4 v
DNAAT 3.5 S rnmannn 3 mm hunhuiiugl Tasfiveudladuuuldunaudun

a 1 A d' ‘:" ~
uazdsoudladudraiie Wunau® 1dvunaudaeen Tag Body 9zl e 165 mm (314)
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3.2.2 nNolfunauy

A4

PN 3.6 Vs TAavaoy

i 3.6 Shunmuesia Taumasy 90 o9r MNAKARKL 3 mm JuuiAvesn
Qe A§ = - A = o
Madh 70 x 190 mm ey TAsIu 22.5 mm Yanedunilsdaiy Body UaiedndumiisAaiy
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3.2.3 narthaman

AN 3.7 nothaniadn

a , ¥ o d a Y <
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3.2.4 dhiladudng

liwin] - .

I

amin 3.8 thiladudha

vinnmd 3.8 fugiliiladude T 15 mm vW1a 2 171 mm (wen) az1l5zny

3 = n‘d‘ ::‘ == r-| o
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3.2.5 azsunil
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NN 3.10 YAGAYIA

{ é ] 19
nanmi 3.10 Suzilvesyaanniadalsznaudisludidnu 6o ludsznousgiuye

wan



3.2.6 ﬂ'l‘l‘ﬂj‘izﬂﬂ‘l]‘llilﬁlﬂ%'@di\ﬂ’ll‘lul'lﬁllﬂﬂ‘l]

4 4
ﬂ'lﬂﬁ a1 amsznannsslaavwIALNAL

39



40

4 2 4
AN 3,12 HEAIFUTIUATDIAAYUIALNAY

o S roa 4 :
i 3.11 TRurasldifuddudauudaz Tuvounsesaavinaunay fildeanuiuy
PKlasameuen diiladudrs yadaludunan ludunau yiad azunss

o ' - T {
TasnnuoiauA 1A TUIIAIM

1. yathaniud 5. UNUYADAYINA
2. vio TAumAoy 6. luATiARagiuLNUgAaAULIA
3. Frame (Iasanouon) 7. yiad

4. éhiladha | 8. AZINTY



Mn 3.13 uassyeglnsimsihauveunTesaavinALNaY

4 A A A o o
10T 3.12 Wumwuouaineeialagilidnnliznoudsil
1 o
1. iyl
o g/
2. UBADTUUIART LTI
3. maiulag
4, Hiladneng

5. Tasanieuen

CEEEEERS Y

ca s bawi bo ey

ﬂTﬂﬁ J.a4uasmiganauuIAnay

41



3.3 nquijmieantyy

3.3.1 Mmsnnnanmwisanulumsaavina

NNFAT - Kick’s law

E = CIn(L,/L,)
C = E/in (L, /L)
A @ d‘ ¥ o =
1e E = noanuiideamsaournvedingay
C = MAINUDA Kick(Kick constant)
L, = VIARDEVDI I (in)
& - oW g
L, = VIR DEVDIHIAN A (in)
L = TEFGIEICED)

vARdsvowAAUNII (L) = Smm = 0.1968 in
viamAsupunauideamsaavuia (L) = 52 mm=2.5mm= 00984 in

INATTN A1 AAZUNT 10.00 mesh TAL = 0.065

UM C = 1/In (0.1968 /0.065)
o = 2.078
E = (2.078) In (0.1968/0.0984)
E = 0.625 hp-hr

21NA151 N1 AAZUATE 10.50 mesh 14 L = 0.0626

UNUAT C = 1/In (0.1968 /0.0626)
C = 2.01
E = (2.01) In (0.1968/0.0984)
E = 0.602 hp-hr

21AATT19 A1 AAZLNTS 11.00 mesh 14 L= 0.0602

Unum C = 1/In (0.1968 /0.0602)
C = 1.943
E = (1.943) In (0.1968/0.0984)
E = 0.584 hp-hr
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210A1519 A1 NAZUATA 11.50 mesh 1A L= 0.0578

UUAN C=1/In (0.1968 /0.0578)
C = 1.879
E = (1.879) In (0.1968/0.0984)
E = 0.565 hp-hr

ndeunanans lunsaavue

fﬁnzunﬂ 10.00 mesh = 0.625 hp-hr
#AzUA39 10,50 mesh = 0.602 hp-hr
ﬁﬂzuﬂﬂ 11.00 mesh = 0.584 hp-hr
ﬁﬂ:ﬁuﬂiﬁ 11.50 mesh = 0.565 hp-hr

vInAwdanuiasans lumsasuuaiinigegaegiiazunsy 10.00 mesh
A 1 [:%] H 1 L] :l \ ﬂ‘.
Failamdrsufiaesns lumsaauuia 0.625 bp-hr wan1s Mauasdenlamfiunn i

1 hp-hr

3.3.2 MIAHIMH IV IUNIN

TR G & = 16/TT [(CT)+(C M1
A » 3 o
o d = LA R RIS
T = dwnududeauldan
c,.Cc, =  dulsznounaud
4
M = Tanyug
T = Nnoin

NI WeIAeWIM V = Tdpa,/ 60 x1000

A 1 ot
i YU IALIAGAIATY

10-
I

n = andasen

AnyududTveImowy 0 = 180° - 57(Dy-d,) /C
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vinayadaadu
yagaddinu
szggviTznagiad
F= W/V
-
usath

AU DI EWIY

W, = 27tTn/ 60

T =W,.60/27n

¢

naIin
w

3N

ﬂ'J'IlILg'Jif]‘U
F, = (K,F +N,K,v") sin /2

-
599 uA N lua ey
dlsznoums 1Fnu
PIUIUAWHIN

anui ¥

Taua

ATTHUTIVDINAN

@

i lumem v iaafmds



D, = 2 x 254 ¢em/1 = 508 cm = 50.8 mm
d, = 2'x 254 em/1 = 508 cm = 508 mm
N, = 1 ($IumenIy)

- 300 mm(zzoz¥IeTEHIINYab)
yowesyuula 1HP , anusisou 2800 pm

W, = 1HP = 1x746 = 746 W = 0.746 kW

IANNGVBITENI (V)

NNYAT V = L dpn, ,/ 60 x1000
unum v = 7T (50.8) (2800) / 60 x 1000
v = 7.44 s
MY N TUATVDIAIN Y
NNgGAT 0 = 180° - 57 (D,- dp) /C
upum 0 = 180° - 57 (50.8 — 50.8) / 300
0 = 180°

453 Tumam vz defiag

yngas F = W, /V
UNuA1 F = 746 17.44
F = 102.68 N

mandisesay, T = 41 N/mm’
NAT51% 20 Adtlszneunui

memyy Jusenszgaedian wldd c, = 15, ¢ = 1.0

VNGAT W, = 27TTn / 60
T = W, . 60/2Tn

T

746 x 60 x 1000 / 2TU(2800)
T = 2544.205 N.mm



AT sn 8 K
1A 4N 18 K,
sin /2

sin 8/2
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- ug5e fatuduluaeniu
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- HIYUIAYDUNHET
nages d
unue
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2.0
0.385
sin (180 /2)
1

(K,F +N,K,v') sin 02
[(2.0 x 102.68) + ((1 x 0.385 x (7.44")] (1)
22667 N

FL
102.68 x 310
31830.8 N. mm

16/TT (CT + (€ MY1"
16/TI(41) [(1.0 x 2544.205)"+ (1.5 x 31830.8)'1”

18.109 mm

A 15! ﬁ ' o " & o
VINATE 5N 1ADN FHIWA W UIRL umug{uunmq =20 mm mmmnmwmmmgm

W1 ISO/R 775-1969
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founwinaaniounwsean ududludeliins ssanvinaunaniiyss@ninmanniu

i 4.1 narasunaufiegluniFuiasd138an 1ug 27000 em?

4.1 MinAaaaniadvIniinay

4.1.1 yatlszaapnsNAno

wervavemzunssimnzgudumsi Il idon  eannvuiavesazuns il
Viedety azdanadenafi lfiunsasuuauaziidnanosas 10 WA IULANA1AY
o A 4
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1) NF090AVUIALNAY
2) unau
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4 o 4
4) 1199IAANUNITOD

5) WIRAWLLIN
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4 o
6) WMTOIIANTTLLE

7} lnverter

8) YoIMBIUUIA I HP

IEN1INARDY

1)
2)
3)
4)

5)

6)

7

8}

9

10)

1)

q 1 - =y J
dnaumldasly luilSinasd1eee dslinaug 27000 cm?
1 ¥

dunauludFinasdrede ldainnin dunoxa
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M 4.2 memwﬂzlmﬁmm" 10 mesh

MAT 4300AININAZUNTAUBS 10.5 mesh

MANN 4.4 utrmmwﬂzun‘nmai' 11 mesh
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AT 4.5 HFAININAZUNIAVOS 11.5 mesh

AN 4.6 LAAINWIATIRAVNARNALANIINISNAADY
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4.2 Haninaany

ﬂ'l‘ﬂﬂﬁ 4.1 I,Lﬁﬂﬂﬂ'l‘i‘l‘lﬂﬁ'Eli'lﬂ'li’iﬂﬂ'a':illﬂ‘iliLIzﬁﬁ]ﬂ]‘iﬂﬁﬁﬂﬂé‘?ﬂﬂtllﬂiﬂmﬂ‘g 10 mesh

e | a3 | anszuandiei nazua b(A)
]
mzuAn |

3.98

3.89

4.07

4.12

3.94

4.00

4.15

3.91

4.01

4.04

4.14

4.05

3.95

3.99

4.07

10 3.96

3.88

3.97

3.90

3.95

4.01

3.98

4.06

3.98

4.05

4.02

412

3.89

3.97

o o= - -
Lm#mm-uglm4:.mm—sﬁémm#wm—sémmhwm—s?‘émmbwm-u

IRat 4.01

L ARUVINNG 4.00
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e | 039 | URnas | Ussms | ain | WJhatin [ veu | e | dem | naua | Re
asunt | A | rouan | wdema | nousa | wiwma | wen | 19 M T | T
YURA IR YUWIR | TUIS tlau
3
(mesh) (em’) | (em) | 4y | (kg) | (rpm) | (min) | (kg | (&) | (W)
1 27000 | 13950 3.3 327 | 1540 | 224 8.82 4 880
2 27000 | 14400 33 3.21 1650 | 23.2 8.53 405 891
10 3 27000 | 14220 3.3 3.24 1530 | 22.3 8.87 3.97 873
4 27000 | 13860 33 3.25 1540 ; 22.5 8.81 3.98 876
5 27000 | 14130 33 3.26 | 1550 | 231 8.59 4.01 882
fnadn 27000 | 14112 33 325 | 1542 | 22.7 | 8724 | 4.002 880
AT 4.6 LAAINANITNANBIVDIAZUNTUUBT 10.5 mesh
wm | e USines | UBneT | Wwiin | uovsin | Jeu | @ | dmm | nzua | e
azun | o fiousa | wlwma | nouan | wiwaa | twan | 1 n4 Tuvh | Twvh
YU AU 27U | TUIA dou
3 3
(mesh) () | (em) | gy | (kg) | (rom) | (min) | (kg/h) | (A) | (W)
1 27000 | 15030 { 3.3 3.28 1500 | 204 ;9.1 3.19 702
2 27000 | 15210 | 3.3 3.23 1530 | 205 | 9.68 3.27 719
10.5 3 27000 | 14850 | 3.3 3.29 1520 | 20.2 | 9.8 3.27 719
4 27000 | 14940 | 3.3 3.28 1530 { 204 | 9.72 3.33 733
5 27000 | 15030 | 3.3 3.25 1520 | 20.5 § 9.64 3.16 695
fAuaip 27000 | 15012 | 3.3 3.27 1520 | 20.4 | 9.1 3.244 | 714
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e | a% | US| U%nes | vowin | dowsin [ seu | oed | dam nTzuE | i

axunt | 71 | fouae | wisam | nouse | wiaa | iwen | 14 3 Tuda | T
PUIA WU YU | UM Jou
(mesh) (em?) | Cm) | ) | (kg) | (pm) | (min) | (kgrhn) | (A) | (W)

1 27000 | 16560 | 3.3 326 | 1550 | 16.6 | 11.94 | 229 | 504

2 | 27000 | 16830 | 3.3 327 |1530 (165 | 11.97 |229 | 504

11 3 |27000 | 16470 | 3.3 322 | 1520 {173 {1147 | 245 | 539

4 | 27000 | 16650 | 3.3 325 |1530 | 16.6 | 11.96 | 251 | 552

5 27000 | 16560 | 3.3 322 | 1540 {171 | 11556 | 233 | 513

auad 27000 | 16614 | 3.3 3.24 1534 | 16.8 | 11.778 | 2.374 | 522

MINN 4.8 uﬂﬂw‘lHﬂﬂ'I‘i'ﬂﬂﬁﬂQﬂ]ﬂQﬁSl!.ﬂ‘Nmﬂ52. 11.5 mesh

PUIA eﬁq U%anat | Usnas | hwiin | dwiin | sou | Laafd | e nIEuE |

azunu | | fouse | vlaae | douan | vlivaa | e | 1 na T | T
YU YU WA | AU Jau
(mesh) (enf) |(em) |y |(kg) | (rpm) | (min) | (eghn) | (&) | (W)

1 27000 | 18000 | 3.3 327 | 1500 {142 {1391 | 1.75 | 385

2 | 27000 | 17550 |33 326 | 1560 | 144 | 13.79 [1.75 | 385

11.5 3 | 27000 | 17460 |3.3 324 | 1540 | 146 | 13.58 | 1.67 | 367

4 27000 | 17640 |3.3 3.26 1550 | 14.2 | 13.92 | 1.64 | 361

5 | 27000 | 17550 | 3.3 3.27 | 1540 | 143 | 13.83 | 1.61 | 354

Auadp 27000 | 17640 | 3.3 3.26 1538 | 14.3 | 13.806 | 1.684 | 370
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Fnnujtinsanieth a28(in) (3%)
..... 0.148 1.05
..... 0.135 0.742
..... 0.105 0.525
..... 0.092 0.371
3 0.07 0.263
4 0.065 0.185
6 0.036 0.131
8 0.032 0.093
10 0.035 0.065
14 0.025 0.046
20 0.0172 0.0328
28 0.0125 0.0232
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