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Abstract

Performance of grain harvesters is estimated by Threshing Power, losses fuel consumption.
Grain loss is the most important of them. Total grain losses of combine harvesters in Iran is about
20% of production and sometimes higher. One of ways concern to loss reduction is separation of
harvesting processes and providing a desire Mathematical Model for them by investing and
measuring of important parameters in losses. Threshing is one of these processes which has more
effect on combine performance. Threshing efficiency varies in reverse with threshing loss. It is
desire to maximize threshing efficiency in threshing mechanism, because it will decrease the
threshing losses and the load of separation mechanisms. Height of stem, feed rate, space between
threshing drum and concave and rotational speed of threshing drum are operating factors which not
only effect threshing efficiency but also combine loss. In order investigate the effect of mentioned
parameters on threshing efficiency an experiment was conducted In 4x3x3 factorial pattern with
completely randomize blocks design. Independent variables in these experiments were stem height,
feed rate, clearance ratio and rotational speed of threshing cylinder. Threshing efficiency was
considered as dependent variable. Analysis of variance showed that all variables had significant
effect on threshing efficiency but interaction effects of them were not significant
(P<0.01).Threshing efficiency increase when stem height, feed rate, and threshing clearance
decreased. Also as rotational speed of cylinder increased, threshing efficiency increased. Multiple
regression was used to express relation between dependent and independent parameters. The most
compatible model for threshing of materials (y1) was as follow: y;=a e @1* 82x2+ a3+ adxd) \which
X1, X2, X3 and X4 were stem height, feed rate, threshing clearance rate and speed of threshing cylinder
respectively and ay, &, &, a and a, were constants.

K eywords. combine, cylinder speed, feed rate, stem height, threshing clearance, modeling
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2277a 85 cm
2494b 65 cm Sl gl
2840c 45 cm

LSDyes= 22/03
2501a 100 (kg/min)
2521a 60 (kg/min) wdss ol
2588b 42/86 (kg/min)

LSDyes= 22/03
2518a 3/75
2596b 4/33 ok S A Lo
2497a 2/83
2543a 1200 (rpm)
2444b 1150 (rpm) ol S s
2624c 1250 (rpm)

L SDO/05: 22]03

Olore (ot (ln oS 53 383 Sud 3l e peass o
42186 435 cad 50 2> 2588 Hlaie Ly iy <
2501 Slae b s S olsae o AeS 5 BB 5 a KL
Sl g5 48 5 2 SIS 100 wiss s Hu a8
B1 0iss ad 5o Qs Gle Gass omly LYo O
Lol ouin S (a3l o Slae YL 0353 u)
clad Hu Jsans OY cunlas @lad cad (sl
ol alins den g ond il suhs Sl 5 8uis S
It 0 ad bl o el S Bk 5l s e S
350 518 Jpmne ¥ b 9 YL 5o S (la da
SAl 58 amd 53 a8 oo @il e g sid obus
Sbrs cdbise sl S ol L dius i, 435
T S Gl sS e B RAIS ) s S gt
-9 gl
Oloe (ot GlasS o (B s AL BLS,I o
OaiaS 54133 cas 50 a8 2596 Hlage Ly i S
2183 s 50 2582497 Hlate U 50 (i S (e
oS Jealsh o GhusS Glaae Gtul3d) LY 31kl 3l
celas (ualS O Ol g5 e sa S 5 s S G
5o S (s sliad Hu (ol ge Y (Susabd) olse ¥
s S Sbyd bl (ol 5o S 0 S sl suy Sus
s Jlael o la i (555 58S Sl b
09 S Jele plgae 4 aS (e (lhae Gad 5o 05l
ol alald ol halS L e a il oo obee i S



1390 Jlo /1 o)leus 2112 sls /)10l ag5 g (sy9lisS il 4yt

w9 )9} 4.1’]‘).@ ;D)]}]}ﬁn 66

Sl a3 4 Gl y 685 wigw (b Hu (i S Olae
s lasils wm 50l LS 5 susn 5 S3e Huiie Hlen
otaladl ool 5o 4S 0l e Joolse b 4 bsose
ol sain Blad
sladas sl g S) s G sl
JJJJﬂinL@%;J‘H@QSG‘Hé@u‘J‘
ol g Gl S Giul 8l cuga 0 gds 33 K LIS Hu (sula)
gabadsl (3550 slols (K &S (S, sm Hu 05l sals
PR\ PP\ KN PP g7 BUPRR U SN | PR AR WA
Eie e Ginl 581 ) g 05l suly Eul 8l suls S cie yuu
Slodas G 3ae candilsys Baal fuly 518 Blad L wbs
Sl ghlong st slse s 59 5 Jsmne 4 (SolSe
oo ol o s O3 (Kol 5o Sa s S
éé_h\gs Oyt &‘H‘ﬁ&‘)&m JJ-J‘)f..A::\ Sy
e J e G 9 S Gloe LIS Jaa 51
Lo oS 1y i sSua i abaals ol 5o sl
Ol S uls LialS ) cplasS 4 peans 03303 oud
Sl sloss Jlaial 38 K 5k 50 b wl la Sials
9 OalaaS gl 4o e cadsh coadi san S olge 85l
L\%ﬂé&id)‘&&a‘ﬁ)@ddﬂ@‘d&;h4 JJA-?
G0 10 LB Gl Gl gL ) Hilie (a5 5
rails (plaaS 4 (su 5 e Gl Glie
Sad 5o S 8l e wais oS e oo 4 Blate )

il e Jsane 4A85

LS S5 G Glsie 4 4l 5 510 35 s
(e

b3l 2550 Yt (o piin b o o8 Oles (sl Joke

8 S 5a alge i S Gloee sl AlAe sladase
L Jao ool S5SI Hu0n) 485 K 5158 sulateu) 50 (plieS
e Gl sS e ol Gl (sl (el abaul; S 3
olbwdas (sl 595 (Ea 535 (ol Lo ol sud suliil
3C B A) Jiis slaniie G bl 5 alse (i S
s ol 51 (ol (5 S) il Hite 5 (D
las 5 Gl sl 8 ddasl; culgs 5o ad soliial
e Gl pL8,1 Golid 5 Sy Gl S lose
s Sas 5ot S alald glan) cud @dal oud
Lol s s oS e s g O sl @

yi= 8 e (BIKL+ a2+ a3+ atxd) (8]

o) se S

OalaaS sas S waly s sl (o oS Glae = Y1
(9r) 68s wg

(€M) J semne Bl plis,1=Xg

(kg/min) J gmns 4333 @ud = X2
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