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Abstract

One of the most time-consuming and difficult stages of crop production is the harvesting stage, that almost more product
losses occur at this stage. Adjustments are very important in increasing the efficiency of grain combine harvesters and
subsequently decreasing i)roduct loss. However, good adjustments require the identification of the components of the
harvester, quantifying the losses in these components. In this research, a model has been developed to measure the rear losses
of combine harvester (total threshing and separation losses) based on machine parameters. In this research, the effects of
different levels of forward speed (3, 4 and 5 km/h), cylinder rotating speed (1100, 1200 and 1300 rpm) and fan speed (600,
700 and 800 rpm) on rear losses of combine harvester in three replications were investigated. A factorial experiment based
on a randomized complete block design generally results of ANOVA showed that the travel speed, cylinder rotating speed
and fan speed had significant effect on rear loss. Multivariate linear regression was used to make model and determine the
relationship between rear loss and investigated parameters. The results of the regression model analysis showed that there was
a good fitting between the rear loss and the parameters at the probability level of 1 or 5%. In other words, this model can be
used for prediction of combine harvester rear loss under different operational conditions. The coefficient determination of
model was obtained 0.85, which shows that a significant part of the rear loss of combine harvester is justified by the three
parameters examined in this study.
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Table 1. Analysis of variance of the effect of treatment on the back losses in harvesting of wheat

HJOE PRHEESS Sl po S5les
Sources of variation Degree of freedom Mean squares
Ssb 2 0.38"s
Block
Sy 2 20.16 **
Forward speed
osinsS sily30 oty 2 10.48 **
Cylinder rotation
odied (Slygs sy 2 2.99 *
Blower rotation
0055 ()99 Cak poo X(G 9y L8y 4 1.02%
Forward speed x Cylinder rotation
0died ()90 Cus yw X (55 piy S oo 4 6.48 **
Forward speed x Blower rotation
0aies )50 sy xo0issS Jlyg0 sy 4 1.59 ™
Cylinder rotation x Blower rotation

8 1.15"
e s X 030358 (190 St s X(§9 oy a8 s
odies Jly0
Forward speed » Cylinder rotation 52 0.88
x Blower rotation
s 81
Error
N
Total

Vo Jloin] o 53 4ls xe g 7 Jloin] o )3 )5 e )5 dze pu pordo 4 ol Sy s g % IS

9 0digS ety (Byxe )0 SpS ladls g 3gdi e ouingS
2 als gilelaz g oS el 4l ;0 a8 S s )8 cangSas
b, 0 Jgame aY gl Ko B)b 5l b oo ialS oansS
S8 lails 8 olae 5l oeul pae (GYAY o badily g ool yiog
559 9 o5 e 3l o sln (BI S0 ladils aen g a8 S
& a3l o 51 s0hans 5 i  ag 1y JUsf (slolygos
Tob 58 (b e S8l (S0l polie (o p 00 Gamm
.X}LJ‘SQ u...;l)sl M9 U""DU ‘M‘ ol u‘).uo ‘od.l.gss G‘)BQ
VWe o Slheo Cepm ;0 auoy0 <IFAL Hlade b &8l ol o 5 e

5 0ansS (Slied T 59 e Sy S Slac Sl anmlie

ls asloals a3l Y Jgam )0 (plaeS e Cdlas o oty j99
o] 56 a5 5l (g9 pin (sl s (s 45 383 o LS odel sy
sy Gl g 300 3929 o gime BB (nleS e 28l (s,
Sliis L sloasily L o8 whgn aldl oo S fiso 550
L 8l e op3eS (Patel & Varshney, 2014)s ls cillas
O 5 ele )0 Jlagl ST (69 0y s s 3 00,0 VYl
Sl 50 1ieshS D (g9t S o 40 oy < IYY Jlade b il e
Q4 olge 4855 jlade Jiuliblay oles o QT BYo alax 5l a5 wily 0
23 3 Slae & e o 3,5 o8I VL sloce s 5 (liaS S5



oo o S V¢

ORI L g 0)ls 952y s ptre BN pleS e 2l (g, L]
2l b as ab o Gl pe cdl e waes Jlige Cae
L bl ol oo 50S 0, &ls (Bottinger & Kutzbach, 1987)
5 adBo )0 50 £ odied Jles Sy j0 wops /Y e
Ao oaied Jlhge e ;o ao 0 /P e bl le o 5 i
Lails ol Gb a4 joeie odied (YL S s . all g0 480 (0 590

Dyl sa de Sl il 38l g eSSl g

Sy doys +/FAY Jlade b 8l e S g akBy 0 90
S )0 Gl i e Bl e aRBs o j90 VYee Jljg
S8 los 5 (nleeS (G50 Su o A az g3 Lea3S 1 j50 V) e Jlye0
0 0dmsS (2974 Jgame den ;5T de 0dlsS j50 40 Jgame YL
Shed S Bk sl oo Sl Gl el
5 0lS St ol 0,5 (a8 Sl oliEl sty SuSls cely asds
Bl o528, Vb 4y yomie oS 105 o0 00iiSTaz aly ()bt 5 S
550 B ) 5 eaies (Slhes sl s (e Calid 5o 09l o0 s

» )95 \Y- -

296w alisio ok 53 (LS Cuiie Gl (59 0003 593 g 09T Cud pw ((§9 Py i puw Sl (uSSloo Ao — Y Jguar
Table 2. Mean comparison of the effects of forward speed, cylinder rotation and blower rotation with different levels on the rear
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Fig 3. Interaction of forward speed and lower rotation on the rear loss
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Table 3. Regression analysis of the rear losses in different forward speed, cylinder rotation and blower rotation
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Table 4. Unstandardized and standardized coefficients of mathematical model of the rear losses on Claas combine
(Model Tucano 320)
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