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)     ANOVA           (MOG    
      2        .      

                   
      3 .      

 2 -         
Source df Mean Square F-value Mean Square F-value Mean Square F-value 

  Free Grain Passing  S.T.C Passing  MOG Passing 
 

Model 9 11.71 29.07*** 0.44 100.89*** 45.30 32.65*** 

A-Feed rate 1 25.51 63.35*** 0.06 14.32*** 14.62 10.54** 
B-Fan speed 1 34.64 86.00*** 0.003 0.67ns 222.82 160.62*** 

C-Sieve opening 1 39.01 96.87*** 3.84 880.3*** 141.18 101.77*** 

AB 1 0.16 0.4ns 0.008 1.96 ns 0.0217 0.016ns 

AC 1 0.60 1.50 ns 0.008 1.96 ns 0.1976 0.14ns 

BC 1 0.088 0.22 ns 0.005 1.20 ns 3.26 2.35ns 

A² 1 3.54 8.79** 0.011 2.45 ns 1.85 1.33ns 

B² 1 0.003 0.007 ns 0.022 5.05* 0.0480 0.035ns 

C² 1 1.79 4.45* 0.0003 0.072 ns 23.69 17.08*** 

Residual 17 0.403  0.004  1.39  

  
 3 -                

 Equation Eq. Number R2 Adj R2 Pred R2 

Grain Passing = 50 + 34.4 ( . . . . . ) 5 0.94 0.93 0.90 

S.T.C Passing = 1 + 0.05 ( . . . ) 6 0.97 0.97 0.96 

MOG Passing = 5 + 1.88 ( . . . . ) 7 0.94 0.93 0.91 
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Abstract 

The performance of grain combine harvesters is measured by three factors: threshing power, 
losses, and fuel consumption. In a grain combine harvester, losses can be reduced, for example, by 
separating processes and providing a suitable mathematical model for each of them by examining 
and measuring the factors influencing losses and optimizing their function. This model is then used 
to control the system. An important process that has a significant impact on combine waste is the 
cleaning system. This study modeled and optimized the function of a cleaning system using 
response surface methodology (RSM). Feed rate, fan speed, and upper sieve opening were 
considered independent variables, and the percentage of grain passage, MOG content, and s.t.c 
passing through the upper sieve as dependent variables. The results showed a significant effect of 
all three independent variables on the percentage of free grains passing through the upper sieve with 
a probability level of 0.001; However, not all interactions were significant. Also, it was found that 
feed rate and upper sieve opening had a significant effect on the percentage of s.t.c passing through 
the sieve of the combine harvester at probability levels of 0.05 and 0.001, respectively, while fan 
speed and all interactions had no significant effect. All three independent variables significantly 
affected the MOG content passing through the upper sieve of the combine harvester. An appropriate 
exponential model was found for all three dependent variables. Then, the optimal conditions were 
determined for the maximum passage of materials containing grain through the upper sieve 
(minimum quantitative losses) and the minimum MOG (minimum qualitative losses), a feed rate of 
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3.33 kg/s, a fan speed of 742 rpm, and an upper sieve 10 mm opening, with a desirability of 0.84, 
based on RSM-based modeling. 
Key words: Combine harvester, Loss, Optimization, RSM methodology.  
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