. . . . >
SilSo (gwitig (o 0 K5 aond 3L N @
O 23 & gl 3U5%0 g o gt A\ | & I

MPEARLGE s sooniveni

oS (5551 18 Ol )15 (5 T g guiiincis A1y (55w Ay

oY I RS IV -4 PV RSP CIWE S Y
khojasteh@bonabu.ac.ir «olo olKisls « Lot
ab.asayesh@gmail.com Ly olfiils «SslSo owliis 57

DS >
Q2

e 535S a2 957 Olrl el ladle 0wl e vy 55Kl (59158 51 a5 Cunl (55,5l moe DY gazme 5l (G u"\"’*“s
P90 plae 4S5 198 slam (3 Ve oo v Yl Sljolo b aS jahay ccanl 00gs Lis S 10 ieisS 0aisS pols 3\3\.\;;5 WY
Sgb g0 00ls JWELH (5 ,91,8 ails )15 @ ¢5,9liS bawgs odgr 5l o LiedS .l ool olaisl 545 4 1) Jaae (pl Ol ols
Syt (5 s 4 5 9D (S5 ALy (S 5 3 (ST 5 S (58,5 St 8T o 9 BT ol ol | o
g oo Bras 655 5 ol Bl el g 035 Jlo,05 5 sl S3I5ST | 6l 5 gtind @0z 0 Ul 5 sz
pladl gz ge Jas ans bl axlllas g o)y b ol 00l orw Gudiod ol jo. w‘m.@@)b 6ol Sladl (59, a3l
@ e Gl g amog> 5l solaiwl Liwly cpl )0 0gd iedS 5 .50 g W ‘_gl).: wax b @l bl a
&l 5ei il olKiws sl @ jlad Cou slga saied Heb ped 5 Ol jeS dj.»a.a b e Gt Gl I slbosies
5 oSl (55,5l Bran G0, V0 ol Bras gaos YO ialS saiss QLA.: @L.., Lol 0038 5 olpiion eSS0l
arg g5l g 2l Bran ileaigr psi) 5 2l (S s S JJ° L allioe 5k 9yse Sladl g5 sy PV
Sl pdliolaz] gyl GhadS )5l byl 4 o

N
e ; . . T e a4 ac. .
\\(5'9? 43).«0 ‘LS)L“" 4.....&) ‘(S)AS"‘ € Gubahrinnt ‘M .‘5..\*15 Olols

Optimization of Washing andiDewatering Line of Raisin Processing
" Factories

Mostafa Khdjastehnazhand !, Abolfazl Shafeiee Asayesh 2
! Mechanical Engineering Department Unlver5|ty of Bonab, Bonab, Iran; khojasteh@bonabu.ac.ir
2 Mechanical Engineering Department University of Bonab, Bonab, Iran; ab.asayesh@gmail.com

ABSTRACT

Raisin is one of the most.important agricultural products that is obtained from grape processing. In the recent
years, Iran has beenyamong the five major countries producing and exporting raisins around the world, with an
annual output of=1405000 tons, followed by Turkey as the second-largest exporter of raisin. The raisins are
transported to the processing plant after being produced by the farmer, packed, and delivered to the customer after
washing, sand.eleaning, drying and grading. The equipment and facilities available for washing and dewatering
are of an old:fechnology and cause waste of water and energy, and require a lot of manpower in this area. This
research,has'been tried to investigate and study the existing washing line, to redesign and present a new scheme
for washing and dewatering of raisins. In this direction, a conveyor belt equipped with air blowers is recommended
forbetter washing with less water consumption, as well as the use of a pressurized air blower instead of a
centrifuge device for dewatering of raisins. The results indicate a 35 percent decrease in water consumption, 15
percent electricity consumption and 67 percent of required manpower. Due to lack of groundwater resources and
the need to optimize water and energy consumption, paying close attention to raisin processing lines is inevitable.
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Table 1. The raisin production in the first 5 countries of the world durin§2012—2017 (per thousand tons)

Country 2012-13 2013-14 2014-15 52015-16 2016-17 2017-18
Turkey 310 242 320 N 220 310 295
USA 313 368 332 v 352 297 275
China 150 165 180\ 190 185 190
Iran 180 160 130 139 170 160
Uzbekistan 22 18 152 70 73 75
All Countries 1179 1150 1251 1192 1243 1220
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Table 2. Thesamount of raisin exports in the world during 2012-2017 (per thousand tons)

Country 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18
Turkey, = 2 247 187 260 202 265 240
Iran 149 130 102 112 134 140
USAZ 124 159 127 114 127 120
Uzbekistah 20 16 49 67 70 72
Ghili 67 66 62 55 57 59
Al Countries 734 688 753 712 779 778
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Figure 1. Raisin washing pool
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Figure 2. The washing and de «ihg line of raisin
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Table 3. Electrical equipment available in raisin washing and dewatering Iine\\
coui Power g
t _TOWRT
quipmen o kw S
AN
Conveyor 3 2.24
Vibration Sieve 55 410 <
Washing pump 75 5.6 WA¥
Sieve after sand collector 55 4.0
Centrifuge 10 7.46;
Conveyor after Centrifuge 3 €2.24
Returned pump after sand collector =75 Y56
Sum 42 3134
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Table 4. Electrical equipment available in dgsigned raisin washing and dewatering line

Power
Equipment Number ———
\ hp kw
Conveyer 1 3 2.24
Vibration motor 6 273 204
Helix 2 4 3
Washingpool conveyor 1 3 2.24
Air pump 2 2 15
3 ‘Circulation pump 1 0.73 055
Circulation pump of sand collector 1 5.36 4
Dewatering air pum 2 6.7 55
Second hunk breaker 1 7.3 5.5
Sum Hkk 34.82  26.56
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