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Fig. 1- Movement of one particle on the surface of vibration conveyor (Ray, 2005)
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Table 1- Specifications of springs that used in the separator
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Fig. 8- The built gravity separator

s 003l i g 2ol g J}..:.l_n)‘.i &l 0s5

23,5 ool 3

FF

Yo cu,u.:l_n)T = 6‘)_’ WX cslw )‘ o=

et Ol i el e —y




oI 295 51 S (W15 jllas aRwd (bl g S lw o s ,b

A 03l ] i )5 jlwlis aliwd 23yl (g1 oof 5148 oold 398 - A JSUS
Fig. 9- Manure that was used to evaluate the gravity separator

O 9 e Vo Ve e e i Ve 5l S
ookl L oiws 003l o (o olio O LI Y-
o SlS b 1B 55T s ]
Sl (glaals aiz gajl Ly L yeSilis s ()
oslely s 6= SAS Jl58le 5 5l a s alie
5 ol ol ot oli ol Loy Slo &yl 5
Lol 00l ¥ Jgaz 5o b yiales] uiblg & 5o
Aged dmw g ddgl Cgb ) Jladie el (6l
1 ASAE S358.2 okl Gk 355 oS )+
celiw FA Sae sy V- YETC slas Ly g 5o
0L e 1) Ak, b Cogb, i o eols 1,

FU R VE SOWRN]

Wy

Muwobo % = x100% =

t
095 Ay S 095 ha gl 00l et i
A ABLol Ol re jlaie cogbbye das g gb
opgby GlaSs ais @l ol 0,5 L2l 5l Gy
Ao g i sbye 395 Gl slad, b e o
O3 o 9 S Sl len a5, ¥ as
ool mBybas e 305290 Sless S b,
VoS, L Laddges g ol (s S oVl Slrdgs

fo

oolaiwl Vo ddal, 5l oiws 03 Al 1o

Mo D)

oo3b =

x100

ol s
Sy Coand jloa bz LS 0y o |5 o> =My
9355 byl |5 g2 =M 5 «(p 55 L5) olSs
(p 5 olS) S

5 s ppiie ;I
055 Cmsb) o b (az 3 Ve 5 V0 N ) e
s jma 00 b gV Vo) mhwa w0 s

5\’)@4_»44_.»)¢09_§5&_wb‘)55)‘|&_§‘5()_?

Ay oo Sl o

Ww

x100% QR);

Wi +Wy
ol e as
ez =W (amo,0) 15 slive 1 955 Zusb; =Muono
St bolo p > =Wy (p,5) 555 ;0 39—>50 ol
595 (p5) 355 IS pra Wi t(p,5) 955 15 9290

8 Ao Ay 00 A

I
o)l sleslaiwl Ly g o a sz, a il 81

4o -



10 5 VIO X0 MO 55 e 5 2,5 slap, > sl
L ¥/ MO L T/ slaosgasme ;0 ol jay p,5 kS
il e e VA LS AR 5 VE/E LS #IF A Y/
Mi=8le = 5o ilwan—b ol lul a3k
Yo 510 5l bS8 Lialidl Uy e izmen ADAMS
03990 53 s ol 01545 Sl (e 55,0
VWIE LS AIY o WYY LS VY AY LS FI0 P10 Ls YA
oI L 0550 slap 2 sl 4l jgdome ke
pY @loaals e g Ve S amg Lol
Frelels e g o8 B e dajlulas sl
3 Ve e S ead Al olws gl conlin

S (s 0,5 9L S FIO

B+ gl da ad) oo, 0V (Siz) d—o,0

YR u';;g_l.aﬂ (wob o) 2oy

oy g e
Sl b 5l ol Ll g plrasle Ol s
o S5 sl oot axslus olKi s 8y oS
Ve JS_ 5 ADAMS 5 5le 5 seci lise slap, >
Gl e 51 S 4568 e sl o 00l L
Yo 10 5 bS5 il L el UK ool
Slonl &lebw j9g09 xSl (Hly90 Sae s Jolino) 3550
SrBle s po (aids jm jge VYo L5 e e (5L |
oK 5,le4S 509 olzasl> l5—s ADAMS

" ;
§ &
" fieo g 1 )
i i
8, —=—m=15(kg) L . ,,.-/"' —8—m=1.5(kg)
E s / ——ms25kg) E 4 ——m=2.5(kg)
| e— mashg) 2 fgﬁ‘é/. m=3.5(kg)
l —— m=4.5(kg) E: Y —8—m=4,5(kg)
154 1r 14 T Y - Ta v ™ vy
(Hz)_i5 (kg oo
Frequency Mass (kg)
SN 93 0ul (g5l e gliie 35 50 51 ) Lo sa 9 LIS B 15 S Ol (0 9 (lasle O gt (W1 -0 UKW
sl
Fig. 10- a- Displacement changes and b- Acceleration changes in different frequencies and off-center masses simulated
in ADAMS
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Table 2- Results of analysis of variance of manure moisture content, particle size and slope of separator plates on
gravitational separator efficiency
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Fig. 11- Interaction of moisture content and particle size on separation efficiency
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Fig. 12- Interaction of particle size and plates slope on separation efficiency
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Fig. 13- Interaction of moisture content and plates slope on separation efficiency
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Abstract

One of the methods of using livestock exhaust is compressing and pelletting it, which causes
facilitation of transportation, reduction of odor and gradual release of nitrogen. For manure
pelleting, extruder and disk pelleting are used. Since the stones existing materials in the stored
manure cause damage to the pelletting aparatus, so the removal of the stone from the manure
before the processing is necessary. In this research, with the aim of separation the rock from the
manure, a gravity separator was designed and fabricated. The performance of the device was
evaluated by changing the three slope parameters of the material separator plates, manure
moisture content and the size of the stone and manure dimensions The changed level was for 10,
15 and 20 ° slopes of separators, 10, 30 and 50% of the moisture content of manure, and for the
particle size of less than 10, 10 to 20 and 20 to 50 mm. The maximum device separation

efficiency of the stone from the manure was 76.81% at 10 ° slope, 50% moisture content and a
particle size less than 10 mm.

Keywords: Biomass, Cascade, Pellet, Slope plates, Vibration
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