Journal of Agricultural Machinery Engineering @

Vol. 1, No. 2, Fall - Winter 2011, p. 100-109 AR

S329LiS S iile & il

Ay Yooudeq o ATAe 055 Jluros ¥ 0l o) als

S, g A S8y g (SO ol o cugb, Sl w) p

i;b ‘_;J.:u.»w.xw—erw‘_;.Ly—v s3les JSb - "Jiy‘g Ol

YYAQUSIY « edl s o6
YWAIYIVY il 2,6

LXVCES

Slodo gy A0l (o csay At g (5918 o> slo cle (Gl dine 5 (Db )3 (292 e s S (KWl s adllas
Slacagb) )3 S ogun (Nojin 5 ConSid (55 (NS ool IS sl g8 3805 (] ) led 6 S5l Cluls gy (Sl
S5 5365 il sl Casbe) liwe S 188 )5 adllas 350 5 (slise a3 Ve BVog o b YO BB ¥D VF BV ol Gilie

Sl ials g e (e VIEAY & YIVAY 5l IS s talS ccaSo yio (Bl p Jg5 MY 4 SIVAY 5 Ko jin o5a0 Y/EVA 4 VIYAY
LB gy 203 VE gy L ol ogen )3 b 5 gl e 31 9 6,365k caeyoo o)1 a8l A8 o5 (e +/EFY & /ATl cuns

oH.\_>C,&)m).g)i?oJ.cl.cO|9;.c4{&9]9)L;|9;‘.>mw.;.’g_z.o.m.AJJ)b@muia)ﬁetsmldquol?%lfd”ﬁd)lf)l{%)ﬁlJa.ﬁ_éd.f
by rals Aol e B0 4 Al S5 ds ey ¢ Sogby (Slgie yialS L aS gysbo 4 aslis

Slad g el do i (Sdiwy 9 (Sl Clods il 5
o, 5l g5 sl> (Kafi and Balandari, 2002) 3 o' (09,50
)l 0940 ‘5)1;»]» J>‘/~o 9 ‘_;’bub J>‘)A 4,15 P ‘ng.\&p Slods
o rgpe Sl ol wlidie 3)lge g gt (g )lrg: SLE 5 Ados
23,5 (o0 Bie o (Sl olss Sl MBI LS ] o Gl
35 95 L 1y o5 Elgl 5l (5 )l (S (olss ¢ liie
Ragni and Berardinelli, ) caw 4 lox 51000 o3l 1, 8 adllles

2001; Pasini et al; 2004; Guillermina et al., 2006;
Vursavus and Ozgiiven, 2004; ) 9113))' {Lewis et al., 2008

Katsiferis et al., ) JlLasy (Haciseferogullan et al., 2007
Calisir ) M5 (Kiligkan and Giiner, 2008) 505 (2008
dgdzee sl HLil 3udms s KU y; )50 40 (and Aydin, 2004
232 ) 9 03y Al g basgs & (Sl ol Sl Sy
«wl a8l Ll (Fathollahzadeh and Rajabipour, 2008)
0y g JSb S S 908 Jold el (nl 09 (o
OY/NY 4 AAYY 5l Jgamms Cugly (line (ialS b &S Mg 0
YIYAY 5l coyion SYINYA 4 VA/55R 5l Cui s & o slue o o pd
N X N S ATA SR AR P S RV A S
o1 plosl 258 3y Jyao sl y58de aios o Ll 5l ke
2 S 55l e ol ogdle & g 23Vl iy

Cashy Gl el sy o SlSn olgd )5 16 lS 1 039

LY R

Gl gl 2 i oo 5 5y s oy sy Ky

5 Cauvgy jl Juols oylac 048 o 1,8 odlatul 350 Slpl lalie
alex jl gyl 5l ()l andlae )3 (o35l b olS ol ay)
S gy sl (g lor (559) milygm Solow:
2 yeuiS Kby5 doyd AD 29> (Filabi, 2008) o)y 5,8 oo
Ot Sds SUyj VL a9 09 o Mg g oluls
Cowd do £L sl ) LSa SYFY mdaw jl a8 0dgy o AT+ ]
Siyj Jomame gan ane | S (Filabi, 2008) b1 o
Chaji, ) (4o 0+ L Ye o) Mol o ol Sluls oYU e
sanl Sluls ] fge Jols adllas Llod yean 4 (1999
os0 Sl il Oluls ol Lolge alas 515 Lols
ool Jl S5 056 ogee 4SSl 4 dn g b (piomed Bl 00
o) olons s (59, YO 510 3,165 Slus Sloylil yee g 0dg

g 09,5 bl )l (i) sl (il i 4 Y 5 Y
(Email: ehsanvelayat@yahoo.com 2 gtne 0N g5 — )
S50y QB 55yl Clis § ye jbabil ¥


www.SID.ir

Vol Sy ogme v a5 (Sl (olg5 3 Caghy T (wyy

o3l by (Uy) oy o> g1 5 (slin 1 5500 Casbs, Lules
9 (Gw) 48y e jlcasb) 09 (GantG) &gl &iges 09 5l
W) Mbu (\) dJoles L§-“L’ g (de) ol Sis Agad (459
(Aghbashlo et al., 2008)

G

V=Y 100 )
(GW +de)

Db o (k) 20)d VOIA Joles 055 (K35 0500 sl
‘_519_029 u»lml » 05; )LQ} c‘_;iu&o uol9> UL&JLQ)] Pl?ul ‘_51)4
B LD o YEU Ve o by aialy j3 agl diges jI Jish,
o9l by Cugby SEalS L aod Ve BY g asyd Yo BYD wuo)d

W rebu‘ uL...uLo)] 9 o3lel

63190 dadis gu b HLdd Sailse hle )T
(S i g 95 lito Sl s Galejl (ol 51 Ban
S sl 5L 0390 (655] 0ge V] Jodo (s
b= 3L 259 5905 oge o> oy Slil @ (55 5) Sy
ol | ialejl ol plol gl el S5 s e 5 ConSs
S 30 (QTS Texture Analyzer CNS FRANEL) cél Ll
Ohalojl 2kl B olan 4 (690 lul B (65 )5laS Cliios
33 e o8 090 (g9 Liulejl ol s ookl (g5lge amino 93 HLid
il glacugb) ;3 9 48Bd p yie (e Ve 5V IS5k Caeye
= o d VY 5000 Ve BYD o 0 B¥D cop VPG Ve
ety ) GRSk 39 Caz g (BBl Caz g3 5 oo 5 AL
2 g 8dses syl S5 4 p5Y Wb pbol (BY g AV SGS
o] 45T 9 pled B3 b ogue p3 o i3 VS B Ve ugbs) el
s 4 1S glacgh) 15 g Ab oxS ey o <L 4 g
09 05 jl 23 il LSl Bl (g bbb plnudl ials

plool 5l Jds oo 4 cuilis 2939 0 Bl Cél s o 5o
4 byye SleMbl 5 (CF JSb) S5y g0 505 ©j90
el Cawd a4 S i )

ey Jloged gy ala 815 L (Fr) sl (59568 — )
S5 gm0 (i 5l S8 293 Sl oyt )3 9 ol 3 &5 JS
el ooy Gl 43,5 1,3

S il el @yl &S (D) cansls jblie Sy — ¥
P s Cpgo 4 a8 9y Jlasl J1 53 g G (49,0 LS (oo
Razavi and ) 08" o jop Cunsis i )0 po> b g dygl; el
gy J1ses (obuls) a8l laise ;I eslawwl L (Akbari, 2006

1- Parallel plates
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Fig. 1. A: Pressure test with parallel plates, B: A typical force-deformation diagram of the Berberis fruit
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Fig. 2. Wind tunnel for determination of the terminal velocity of Berberis, 1- AC electric motor and fan 2- variety speed
supplier 3- electronic anemometer 4- diffuser
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Table 1. Dimensions of Berberis in various moisture contents

sk ) s
7-10 25-30 45-50 70-76 Moisture content
( %w. b)
8941 0.62 9.67F£0.63 10.180.50 10.31X0.49 mm ¢«(Length) sk
5411077 590%061 606F056 6.49F0.68 mm «(Width) (= e
317+ 0.65 466Ft066 5287059 6.12F0.63 mm ¢(Thickness) <aliua
80.27 139.20 170.55 214.41 MM® (Volume) Luwsis bs) 4 ogse o>

Sy 090 (SilSo (S el 2 (6,15 )b Sk puw g (g Slgiome ST il yly 450 L Y Jgua
Table 2. The variance analysis of the effects of moisture content and loading speed on mechanical properties of Berberis
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Table 3. Comparison of mean rupture force, energy and deformation at rupture point of Berberis in various moisture
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The same letters in rows and columns show no significant difference at probability of %5
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Table 4. Comparison of mean toughness of Berberis (J/cm®) in various moisture contents and force orientations
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Table 5. The variance analysis of main and interaction effects of force orientation and loading speed rate on mechanical

parameters of fresh Berberis fruit

Sl ole  @olj 4y o S ol
Mean squares  Degree of freedom Variable Mechanical properties
ns : SISk ey
0.148 Loading speed
o &L e NPT
1 CanSs
6.938 Force orientation il
. . Rupture force
ns 1 SISk e X (g 5L e pus (N)
0.125 Loading speed x Force orientation
0.576 16 e
' Error
S 138 L ce
ns 1 SR »
0.047 Loading speed
o &ML o
0.290 1 A S8 s
.,Force Orlente.‘flon Shape deformation
ns 1 Sk g X (8L ey (mm)
0.028 Loading speed x Force orientation
0.024 16 b
) Error
ns : SISk ey
0.000 Loading speed
ns &8 . 5o
0.012 1 S Celd (5
. ,F oree Orlema.t,lon Rupture energy
ns 1 SISk g x (gL ceepu (mJ)
0.001 Loading speed x Force orientation
0.003 16 =
' Error
138,k ce
ns 1 &)L Ly
0.017 Loading speed
ns 1 &L cen Sk
6.306 Force orientation TOUghn3eSS
ns 1 SIS e X (4,135 e s (J/em”)
0.609 Loading speed x Force orientation
0.524 16 e
Error

223 o Uiy (oI dime pae NS g doyd Y g dod O Jlois] o jd (6> dxe i & s g
* ** and ns show significant difference at probability of %5, %1 and no significant difference, respectively
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Table 6. Comparison of mean mechanical properties of fresh Berberis fruit at various loading speed rate and orientations

- 8 S yal i
O i R A ,
Vertical direction Horizontal direction Mechanical properties
0.503 % 0.120 1.387 X 0.498 Rupture force (N)
b a (30 o ) S8y
53681 0.111 3.3871£0.355 Shape deformation (mm)
a a (0F58) CanSd (553,
1.035+0.274 0.921%0.182 Rupture energy (N)
S el J93) (S i
4278+ 11422 sgdot 101gd (el n i) Rk

Toughness (J/em?)
Cuol 2o yd 0 Jlosis ! prdans )0 I (gime glas pas oizd ylis bacayd)y )0 aslio 35V Bgy>

Values with the same letters show no significant difference at probability of %5
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Table 7. The variance analysis of terminal velocity of Berberis in various moisture contents

Ola o (ke @33 4y 5%
Mean squares Degree of freedom Variable
w 3 stk Sy
47.985 Moisture content
s
0.691 48
Error

28 (oo i 1y () ime pae NS g doyd Vg oy O Jlain] e )3 ()l (Gxe )i 4y i g %
*, ** and ns show significant difference at probability of %5, %1 and no significant difference, respectively
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Table 8. Comparison of mean terminal velocity of Berberis fruit at various moisture contents

- ‘ o,
7-10 25-30 45-50 70-76 sk uls
Moisture content, (%w.b.)

A s

a b c d
45106 62114 73402 9.0%0.6 Terminal velocity, (ms™)
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Values with different letters are significantly different at probability of %1
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