/

£ V‘\
Saffron Agronomy & Technology (gg/( Olre) 3908 9 cslyy g il
-

Vol. 5, No. 4, Winter 2018, P. 361-377 FEV-YVY 5o VAP Gl oF o)les o ol

12T ot

7
a’{’;.i’f”w'ﬁ’a/.{’ o =i

196 JF (3 y S olSiwd (o1l 51 3 Sl

. T v Yo, VoL,
;Qjﬁag,jdbglwm‘abdwwm‘;;,”L,aw.xw‘w@ub-

VA% sls 0 Wi gy g b AL IRNESPIS SR PR BT

F)0 (olyie; spold 5 caely; . olyie; S5 dy oSS ol b)) g cale YAV ) (Blye 9 .2 p (B G crp Oy humw wzp @) jemobe i isu
FEN-YYY

LRV

AN ile (gilubie Jolpe il (6115 (i Mg AT o iy cn et 5l (o IS lipl ad 51 ST (gjlulis

5 Sl 381 (59 La g5 ((BLal cond) p3 (B (g oS (25 o) (2 oS sl S5 (all il olyaes JS o095 S5
Ol Camnl > 358 plonil Wil s ST 2le (gilolix o oS STST (35 L 9 (5lecSS g @Blyp> ailioe p2 0
b adbio glyde; U5 59,5 iy g (il gl (otilojl lcuss oy S B cnl o olhie; S5 sjluliz Sl dl>
sobate ol sl 2l andly 35 1) o lide 4 a5 9 551 NS (ilubiz 5 (B0 sloolRiws b cual 9,5 Culi & )5k
o8 s oolisl s s oS (0,8 cidy el Al Jlgi g sl o Sy ) s BUS (45locSS (gl 05l ailsil S ]
(ilipd g obgSp 5L caid) plites IS g9 dw I pslaie cpl 4 .85 15 b5yl 3)90 Sl 5 (gil S5 o33 Hlaidlatyl ouds aisle
B> a8 Jlae g (o9 pto e Vee g Ve Fr) (S (liee s (4B 2 )9 VIID 5T &) 0l dlgrl (Syes s puo s
SIS 033l (e Syt 450> (i 340 glis 35 eoliil ST dw b (e e B B V) (S0 sl Sl g
09> ylogshe Vo (S (je g ploikie B (iSte (sla uiSTl (B> Elygw jlaB )3 o3 VO il obsSed 5L (i) oS sl
D Jsbo Ly glydes 5 sue Ve ol el U5 0,5 cindy 0,8kos (ool sl e cesdas 4 2 5908 (lgd sy

el Cavdy o> AF il b 5 oo cas b (ilwcad) (55ke a8 1o 3 u;';;ﬂlaﬂ 1SS0 g s ol e il

olyge s S5 008 cudy i silulis (il S ‘_54&15 Olols

S g3y oIS o5yl 01K cotmmmgss SeilSin it 09)S A5y) ool S atbgel Ll —)
edia (gwg3)8 oSS (5ol 2SI g SHle (qwdiges 09,5 Sliwl —¥
g (55,98 gy 9 Shigel Sliid lojlu (598, Glulp (b wlie 5 (£5gliS Jhigel § Claind 35 50 ¢ 55,5l ine g (16 Dladow iy il Y
ol
o (w938 oIS ((55ygliS 0aS g SlSe (wdigen 09)5 (5353 syl ¥
(abaspour@um.ac.ir : Jgtue sdiw g —#)
DOI: 10.22048/jsat.2017.52095.1157



VAP b F o loud B Al oyl pie ) 659U g sty asis YAY

Oy 3l oBawd cplamd (S g9 g ojlul g4 s L) e
€y by g WS (o odlitul (B e s Sl gl G210
)b dmd e Yy S JS I S e e ie VO
celuw )3 p )55 LSV WUiles o ol ¢l 0aiiSTas Cuond
AN gilolan aS gilolan 1) 03)95 oy sla 5 (sl
Pybiea plodl by gl bwg g (Soilogty o9y 4 S5
9 S I8 o> Ar i Cuowd (pl j0 &S Cawl o i)l55
Cuowd )d NS zun g ondlis 29y S 5l a5
Al oo oles] BB g 5l olSiw

S Syl 5] 2 calis 85 (o5 gy b
adle 551 AW gilols g oy ows wyls 8 yimg
Wl 0w 4 J5 wd 385 1o )] odes JISS1 &S 0
Ll P SSS Gpgos b S H5ilnl So lawgs S gpsboa
090 b ol i SO (gol 51U ol 0l 1,8 6l
onSe SIS LS e (s o e sl S g0
DS e B a0 590 5 Ul e bt ondad S
Claapmbye il S 4 0l duolxe Wy Jore Cunbge
ol i) 31, (5L5) iy 2513 5 39 o oy s
s S8 5l dMS otiod i lawgs LL ,5 a2 Hl)8
Solate sladw » |5 alise glial jl plas o g
g (b olaCmdge izman 5 gl asloxe g U
aS crwl oas Ledl 3adod ol 13 0,8 o pll Jauels
Graciaa et ) cul wd b9y plp A dgas (giluls cud b
[(al., 2009

slabgy jlpamal iy p (e sl by p ogMe

dodbo

SPbe Y gaze (pybnte jl (o 28l s
1y ol M de il o oy 598 (55y5liS
aS ol o] S dilise glinl (gilulis g cadlyy o yhe;
Ay il slad i gy p oS (b Clidod o8 e
oasle Jgate (liomen (LYoa pre onl 485 50 e
g sl s o La iy oo 5 S bl
sy sy aiaie Sl lodse s |uj il oliie;
&y 2 48 Cleply S (oo Jreod )y oljy5ltS
ol g by a0l 5y o o JS plie; (25
Culld b qulito g adBy (yod b jb AN (gilulir Slles
il eel 5 55y S5l e )l 298 plosl S
d9-dien e Jpamme B g pab olae gl o (i
Alishahi & Shamsi, 2012; Valeghozhdi et al., )
s pltes IS oder sl g (Sazme Ui 4 (2010
5 Sl Jgmamo dnd jplatedy clbyy 5l gy sl b
S plodl glads 1o SO Gysuodn |y L an asye LB
=V ideld plyde) 5 goag Ko AN nidle (gilul
P> i~V e S (9,8 il SOV a5 (0 Sk,
Hblioe w2 9 Syl (Sl =Y 5 o JS ((BLS] cannd)
iz 095 Upan 9 Sl (95 he 9 03 (0 disej
el o 4l g o ol
S5 TN ilele jslaiedy (alKuws pd ) (sl Jlo )
olye s S Gy anly dw sl a8 el on s ad L
Saeidirad ) wib o S Sis 5 olyas; 5 sl oslolis
a3 o (pl ol Cudgizme 39290plL (€L al., 2013
g pll )lul Az baug g wd Ojpod o Casl
S el ym 3 5o liS D sl 05 olStd iy o



YPY  olyie; J5 o) shwess olfwws byl g el

ol 929y (53L5 65N OMta b g pilej sl yel (]
IS5 ey (Soell Jlanl Sl il esl oo opdls
S onl Db Mg (lyie cudsS GRalS g JS (S0
s Oygody S5 1AM gilulia ) b Gluia slis
3 aon ol g oajl galS cel ol pogdle S o
sla )5 s amd o lis Slue Slaalie e o (s5lulis
Adgidn yoxe (LYD& dlej ol ) AB8)F Sygo g
A U0 jilSe (gilwlis S iin g Slonis ()0 Jamame
b Grmdn 5 Fue sy ol ool g col (Bl loman (0L
9 Silebia Gl (owolio piolSe 23 (B Jiaghs ol )

45 gladsSa 09 4t 5 2Lk (e (oS (Gile
O ygmody 03laiwl Culild ol plod Cuoid g ()59 ol sl

L yig) 9 2190
L glie) IS5 oS 9 jlocsS ol calo il
(S il (oleS g9y poad bl )l sadllla
S il sy il olyie; U5 Sudsagl 5 S
sl 422l 1, S 5 4s5n o208 ks o 45 5
cla 5 0,5 a5 (oilwSs Bua b olSiwd oy
Sl putigo 095 o518 > (alStalesl bl b o e
S o 455 oo e g oIS s
Calls oS o) o b 39y Kt il b Lol Cilaal
5 byl cojlasil y Laijl sl anih 1) )b 5 o Mg
OiSe a4 g b b adl (KB plde ) il anje
b (2l 3 5 (SLo 03,5 &9 lyie A5 odas
I ol LS i 5l o st Hy o8
Olameds olSiwd pl sl a1y 2w s b3 gly
2 a8 glde; S5 51 AW gl lagile 45 ol

ol 04 03l 3y o e glyt 5 SelSo By
S5 Sle i Sl oslial b (idios ) Jle sl
ottt JS lint gjlulie 5 055 oy aslie oo |l
,» -(Saeidirad et al., 2013) 555 o0 plol ,lgn wlginl S
Jos Syt olacSs jl oolanl b 2wy 305 6
29 plsl U5 (il o Jlis 4 g 0ol ploxl 1y 3
> Oygody o8> JEI> 4 J5 4335 55 0)l0 (nl e )
.(Mohaimani & Abbasi, 2007) >4 e el

5 (S elie Clogad jl Biod (paiz
w2 9 Sl 1AM Gl gl <ol 5 (Seeliang
L oo 5 b ol cliging ) doms wansl 05 03l
sl 1) AN o900 3Ly g5 53 I ol 1 enlial
b aopd Al e gilshie plesily b plyas; S sl
Emadi & Yarlagadda, 2008; Paschino & )»,<
.(Gambella, 2008; Shamsi et al., 2012

Oles J5 ilobir 5 ot 4 ((adod ) rimen
Ol Bl S gal 650l o S ool L
gl =8 3550 (V i0b9) 93 4 oltes JS JB S0 ol
Cowddey 8 3550 b alold (5 Sojluil 5 lamo olony (V5
pasts |y ol po Glgie U5 U8 5 50 00y5) casdey L ol
o=l aen ,> (Esfandiari et al., 2011)5,5 lis 400
b JS ad) | o3locSs canl odais S ouyol o ass] Cligios
oladss ol dan 3 oo leds .l J5 g0dg5 (ybo
a8l Uy g oacd lis 0355 I Wb b IS &8 sl 0 o3
Ojygme Sl (595 5l oLl b g (gwd ©jgody (5ilocsS
ol a8 S

B i B )S O jgo ddate Cldllas ) e (5L
45 3950 Pl (d Cjgots 551N (gilulix placl

1- Singulation



VAP b oF o lod B b (ol pie ) 6y9ld g elyy apis YAY

5 MeLS Lo JS 3950 sly &8 5yl Kb g8 b s
S ol ol e 3 05,8 )15 ) S IS pr B
9 95 )18 ol gy 2 S &S orbanss Al Sl i
(C o b ) JS) S oo &8 > 00l prame Cuous &

hed S s 4 Glgice oK (ol b S Sl
725 it b g 5y el (S 05l il
hd) glade oy dan SISl iSe ljee mulaid e
g gl 5 L)l jis Lo L iSl So (iSe (&g
s5tate (pa )8 o)Ll i g s s i g Jocad
ol 00 5055 5 Jolws a4 olKuwd

y25 CgblB L (DC) s Lo S50 590 ()
A giie bawgs (Jled sy

4slj 5 gl bdjl oo BB e gaw (¥

85 ooy ailgisl (g9 p g BB la ST (Y

oS 5Lid il CllBB b S (8 (¥

il g olSwd e slinl Gluwbre @) by Sliss
<l 005 451 (Bakhshi, 2015) Luwgs ] clabad s

olSiuan (bl
oyl g3 aal gaal (3l

Al 93 3l e daislus olfiws 3, 8lee byl sglitos,
033U 3l yolate AT )d cpl )3 b edlaul (clal) Uas g o33L
aS 005)b s dilgiwl gl iS5l s )d b slaw g lecsS
o3 domho S ((Se o) SIS g0 |y oy Sla S
F b 4 (silocss slbs I jolate 5 A3l 03)5 il
©gmoda |y lytej Gl J5 &S 0kl wilginl (gl 23S
Bl 03)S cutlyy i) aie SHUS o) i) (U
ST sllas 5 005L 50 Wilg o &S Mt (g30x0 Jolge
5 ol sla o ay dngs Ly aidly 55 o)l el

A 0l dilgiwl Slyed s duws 50 olKwd ¢ Jgmazte

D55 )y 8 ookl )50 Llgs o A 0 )Ll mlie awyp isu
lrie; 5 jLosyge (olss dlxe o spslaer 3l oy
N3dle s 3l oolizl b o S adi g olSzws ol sl b
VUSS 534S jebled 3y s VoY s S el
5 ) ST ol ol sl il oais oaly L
(i aio 5 e ol 3l W5 ke oad adlo o jas;
Al Jlg g bowd gaw (ips (IS (80Xl Al
(@Y JK5) onds sy s 5
ol oS o] ol ] 2b, o adgl wiges il ) e
Cuod 0 5L )3 &5 5 (35e 10l oo i lil ) JSeiiee
48 alaiio M5 sl p3l8e b 05l s ailgial S5 3yl 3
Sl e b s dp JB g5 2SI (g Sopl sy
Cidy s 5 Jtl ol Al g 0yl algiul 3 W sl
OFFe y2j 3 4S5 ol amiio bawgs g (55 | b JS 00
lyiwl g9y (—dSe sl LiSS sl > goya o)l )3
S 035 i oz (el Wlgtnl ol 555 oo 8 o5yl
losdeual ol (ol 420 U SIS, elaygly Jolsd 4
P lagisilal) pi¥ (iSe id 2 s 081y dilgial
o S e G 5 A8 e bl I JS L 3y08  dlaxd
Jols il 0 ylo  ilgianl a0 b 29 o (iSS) ilad
B ot s bl 3 45 olSin 5 03l Cndy s IS
9y ki () )3 5 00,8 gk STl (190 M5 w288
S ool 5l s ey 3yl S5 ol 55 0 a8 e mlaw
oy J5 o1 Lo 33> oy lasal i 550 oy sln S
Cror 2o b p3) (53908 olS a5 005300 acly i) 5
At o S dan ol ul bl g 5 355 )35 (ol
g o yime Al (59) SluSy Caa b wigd oo (55T
g 2l cod Lo S S car j) pluebl gl

1- Solid Works 2013



YPO  olyie S5 o) shwess olfwws byl g el

05031 33 SPSSV.R20 Jl5ble i b g 0 plool ookt Mol 5 Lin 2l &m0 oo edans Sl o W2l LiSo 5o
3 plol e Sile dnnlio (S5 anly o WX )5S )b L oS5 4w L (S g0 4

-

Pouring Flower Mass in the tank

tank

Sigulator

flowers Pickup cylinder

Page Vibratio!

Freefall

Conveyor

Exit flowers are Sigulator and rolled
c b a
B i L 8183 (C 9 (93,5 sy 9 SIS Jos (b olRiwd (59 52 LS 8 5 L (b colfiws (5 g 5b Slows (2 S5

Figure 1- a) Schematic of the singulator device, b) The direction of flowers’ movement on the device during singulation and c)
Photo of fabricated device.
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Figure 2- Flower samples used for device evaluation a) Bud, b) Short tail open and c¢) Long tail open.
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Figure 4- Finger tips with orifice diameter of 2 to 5 mm.
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Figure 3- a) Suction fan and b) Vacuum gauge.

olio (lygs y1aB) oo oo ()51 Cday gl

ALY o b L ologlg s ggeil (o) 4 Il ¢ 255
o Gl il ¥ (iS50 g Lo iUl SS9 ) i e
g ya8 o sl oliies U5 Gs Uhey S &S iSe
Sl 4By 1 ;90 WY (Slyed Cs s )0 D9 00 drolxe

Machinery made CO., cs,csl. YDC 07-16 Juio-1
LTD



YPV  olyies S5 o) 5w olfwws byl g el

DJ‘:‘)L))..\

olhuas gayS Ay (b3

e b plie; J5 095 i) 3 Sdes b)) il
@i 5,y lad g 035 doyd 39l Cowdd g canlio
GilwSs el pyg ) ol J S aae Ve Dlaw
o 69y 23l 3151 bgius a5 (015,05 dilgiul (oo pusio
algwl 51 4500l e Sle £o (gdg0s dlold > a5 o
IS0 5 o) s oy S 42 )3 O+ ayglj g 0y
JS escas oS ols 5 slaw (a0 JSK) w55 Liales]
(03;15) olKwd Comun (laicdy 5 oo & g5 &y 3)lg
o g S Cua &S S 2l g 035 (6550l
Lot plgiedny @sa0)8 ol )l o)ly (S5 Sk ) S
38es (obj)l aomesyd (D0 JS5) w35 (S0l (i)
sla 5 0,5 cudy ojl dopd wlal y olSiwd (0,8 ad,
2355 oy Voally 3l oyée

% 100 (¥)

E!R=

Flowers that enter

in the conveyor
from the tail \

= el |y S oo il IS S 1 e 05l 0 il
gl iy 195 “N” 55 Lin it S slies ggosxa
503L Y ¢V Ly, 51(Y alasly) LT oo Camnas (NXF) 05l s

LA (6550 3l) b slass plod (sl (oilocST (sllas
e

£, = % 100 (")

m

salaly oyl yo

(Ao ) (g5l o3jL = £

Wyl i 93 "N 3 La 2 JS ol =y
05yl

OS2 93 N7 > J5 51 B sl iSSlslass = 1
05 )l s dilgiul

m

L. = — %100 (v)
nz

abaly ol

(103) (giluocSS e = L,

ciby 5 SOl i o ola swiSSl sla = 1y
05,15y dilgiuwl yid > 90 “N” > S o

Slgwl jid s 590 “N” o la 2l S sl =13

A g9, 32 5 (53lwciad; 0950 (D g ylacend ghaw (38,5 51,3 Jovs (2 -0 JSWG

Figure 5- The location and position of the inclined plane and b) The true dirction of flowers on the conveyor.
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Table 1- Analysis of variance of inner diameter of nozzles, rotational speed of pickup cylinder and the level of suction on
open saffron flowers open and long tail singulation efficiency for bud, Short tail

Olayo (uile
JUEIF RN RS Mean square
Source of variance d.f. s s aligSed 5L s JS lyed 5L s s
Bud flowers Open short tail flowers Open long tail flowers
LS (sl 1iSS B SR sk *x *x
< Ehy (a2 S 3 248.92 229.17 389.86
Inner diameter of nozzles (A)
(B) 5 e 2 174.39" 112.28"™ 68.17"
Level of suction
(C) ooy sl > 0o 2 352.52" 37756 301"
Rotational speed of pickup cylinder
Interaction effect (A xB) iz ! 6 14277 246" 11.48”
Interaction effect (A xC) lizs ! 6 7.66 5.73" 6.86"
Interaction effect (B xC) iz I 4 576" 4.34"™ 3.37"
Interaction effect (AXBXC) Ll ;I 12 1.3" 37" 1.82™
Error s 72 14 1.86 2.38

D)5 (o) ine 1™ oy g e 5D (6l e oy o e D (6l e
** Sjgnificant at the one percent of probability, *Significant at the five percent of probability, “None significant.
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Table 2- Mean of singulation efficiency for bud, Short tail open and long tail open saffron flowers

o S £ 1y Sl i e ol 533 1351 lgias! gl 193 Cu
Type of flowers Inner diameters of sucking nozzles Level suction Rotational speeds of pickup cylinders
(mm) (mmhg) (rpm)
2 3 4 5 30 70 100 6 12 215
et 725 78.4 745 90 75 82 86 89.5 80 74
Bud (%)
oligSe> 5L
Short tail open 75 78.5 84 91.5 78 82 86.8 89.6 83.5 73.6
(%)
e 5k
Long tail open 69 81.66 88.33 90 78.7 8236 855 89.25 82.57 75
(%)
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Figure 6- Dual interaction effects on singulating efficiency of bud saffron flowers.
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Figure 7- Dual interaction effects dual on singulating efficiency of short tail open saffron flowers.
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Figure 8- Dual interaction effects on singulating efficiency of long tail open saffron flowers.
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Table 3- Analysis of variance of nozzle inner diameter, cylinder speed and the level of suction on singulating error for
different types of saffron flowers

Olayo (il
JUESY oS NEETSH Mean square
Source of variance d.f. s s aligSed 5L s JS Ao 5L s s
Bud flowers Open short tail flowers Open long tail flowers
LS (sl 1iSS B ST o o -
< Ehyw b 5 3 49 132.15 91.43
Inner diameter of nozzles (A)
B - . I Hox *k
(B) o5 e 2 1.69™ 17.12 17.06
Level of suction
(€)oo alyzal g2 e 23.60™ 31.56™ 97.28"
Rotational speed of pickup cylinder
Interaction effect (A xB) iz I 6 3.837 2417 0.86"
Interaction effect (A xC) iz ! 6 0.97™ 3.56 77"
Interaction effect (B xC) Ll 4 0.47™ 0.7™ 3.37
Interaction effect (AxBxC) Ltz I 12 0.9"™ 1.01™ 1.82"™
Error WLs 72 0.57 0.75 1.13

2185 (o) ine S oy g e 5D (6l e’ oy o e D (6l e
** Sjgnificant at the one percent of probability, *Significant at the five percent of probability, “None significant.

sl S Gl s Qi g aop> Sogaw 53 05l Olie 9 (S o iSl Elyge (3D Jlad 49> ]

Sl g a5l b sre BB ailies 5 obgSes b e sba S Gl il Sl p ao)d S e > S
Ol A6 9> S0y I dne SMST aie yie; o S sl (Hg 51 ylaine BB oligSTes L g axmie e
= e gy 0l by dlgiwl Slyed sy g 1S gy 3l o)l by gme A cilips 5L lyae; o S

oLsSpd 5 g amd plde) gla JS (ol ilecss il gl Gl cop g (iS50 Sl il Eljg J51> )l



YVY  olyie J5 o) 5w olfowws byl g el

M g 4Bl loli 8l ASe alafio paw il ol (oiSe
oS Sl S Sy ilgs oo 55 s sl S
b o ial38l (65lucST lals asus ) 5 Ao
Voo UiSe ) Sl (i SSle 4 35 0 Alas Mo (pizzen
ool Cdty 09> yio o Vo S Sl st g yiaches
OialS JiSe (59,5 Al 5 yieS S )18 dx ol
Olie; s S ple jlosi )by (sla iSSl a5 By g Al o
i g o 5l ke gaw & S5 o] S (0 9
9 oo b SO S5 4 gy (950 b ] 4B S|,
OoiSe 5L 3 Lol 39 ety wilgs o S5 o domiip
4o g Cunl LS 0jg g9 ) s ESe g9y8 SV
Orped S (oo Culb |y IS S5 4 o S plos
=390 YO 04,5y algiwl Jlygd ce > Sl oy y50S
2 Ll (py5eS B ol plge (el sl 4dS
5 S UESe «SasS Elyge (31 jlad b oS gla Sl

WS o 59y 08550 gl YL e Cas o

3l 3l e slo S (gl b Lol 35,05 Iy _ine 33!
ap yd asBaw Sl b tsxe OB Mo > gy pdaw o
e g aomd Gltes s Sl il Sl (o
W)l pxe BB Ailyps 5L 5 0bgSed
2 A5 (So5 sl SbmSbe aulie gl 4 g b
A5 L gl (S (5lecs clib ol ol ¥4 Jo1o
oy GiSe plise g (iSe Lot Elge B
adaly 0a)lsp lgil (Shgs co o b (g 31> e
Ehow (A ;i a S s ol 1She )b wSe
Col (o5l 5068 (s 2l yia e ¥ (23S0 gl 225
ol o oo O (S o (LISl Elygu (JB > ylad oS
Sl iSl gl (I b axpn o5 sl I adly)
S Lrgedd ;568 iSe dhale gaw il S (4S5
o aSlgie S olis) GladS Sl gaie gaw ()0
il GLal 4o )y Wi (iSe sla S Sy

sla Sl e 31 Jlas (S1as Jb s b o Lials

0ls85 5 Elgl sl il SO glbs a0 yd (1Kbe —4 Joo>
Table 4- Mean singulating efficiency for different saffron flowers

5 5 (50 SRS £l 1> a8 oo ol 2 13 gl 199 €6 o
Type of flowers Inner diameters of sucking nozzles Level suction Rotational speeds of pickup cylinders
(mm) (mmhg) (rpm)
2 3 4 5 70 100 6 12 21.5
N 11 4.15 8.25 7.85 4.7 55 5.6 7.5 5 35
Bud
obgSp b
Short tail open 1.66 3.42 6.94 14.16 5.14 6 8.5 9 6.25 4.37
(%)
adps 5L
Long tail open 1.76 5.55 11.3 11 5.55 1.7 8.95 11.32 1.77 3.12
(%)
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Figure 9- The interaction effect of inner diameters of

nozzles and level of suction on singulating error of bud
saffron flowers.
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Figure 10- Dual interaction effects on singulating error of short tailopen saffron flowers.
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Figure 11- Dual interaction effects on singulating error of long tail open saffron flowers.
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Abstract

Separation of stigma from petals is one of the required tasks in saffron production. The mechanical
separation of saffron flowers may be performed through the following steps: 1) singulation of the
flowers ii) aligning the flowers iii) cutting the style (Konje) and iv) separating the stigma from the
petals. Because of the importance of saffron flower separation, a prototype device was constructed in
this project for singulating and aligning of saffron flowers, prior to the cutting operation. This device
can also be installed to work with other cutting and separating equipment and produce on an industrial
scale. A pickup vacuum cylinder was used for singulating the flowers and an inclined V-shaped
surface was employed for aligning of saffron flowers. The constructed apparatus was evaluated from
the standpoint of singling efficiency and losses. For this purpose, three types of saffron flowers (buds,
open short tail and long tail), three rotational speeds of pickup cylinder (6, 12 and 21.5 rpm), three
levels of suction (30, 70 and 100 mm Hg), and four different inner diameters of finger’s nozzle (2, 3, 4
and 5 mm) were used with three replications. The results of analysis on the constructed device showed
that the highest efficiency (75%) is observed for short tailopen saffron flowers with 5 mm inner
diameter of sucking nozzles, suction of 100 mm Hg and the rotational speed of 6 rpm. To evaluate the
performance of flower aligning, 100 saffron flowers with an average length of 5 cm were selected and
tested with 5 replications. The average aligning with the correct direction obtained was equal to 84%.

Keywords: Separation, Singulation, Saffron flower, Aligning.
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