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Melon is one of the economically important and widely cultivated fruits in the world.  The most complex technological operation in the melon processing is separation of melon peel from the melon pulp and simultaneously pulverizing pulp. However, the lack of scientific and experimental base of this process step hinders the development of high-performance machines for these operations.

In this regard, the method of the conducting an experiment on the separation of the crust from melon in the pilot unit were proposed and the search for optimal regimes of its work by statistical modeling methods were conducted. The objects of study were late ripening varieties: Kalaysan, Thorley, Gulab-sary, they are used for the processing and production of the different long-storage products; these melon varieties have a high storage life. As the main factors influencing the process of cutting a melon crust, the following factors have been chosen:
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 – ratio of the rotation frequency of the abrasive drum to the rotation frequency of the supply drum, с-1/с-1;
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 – value of the grinding gap between the supply drum and cutting knife, mm;
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 – cutting knife sharpening angle, deg;
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 – number of supply drum spikes at grip zone, pcs.;
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 – diameter of the abrasive drum hole, mm.
All given factors are compatible and uncorrelated with each other. The range choice of input factors variation is defined by processing conditions. Variation limits of factors under study are given in Table 1.
Table 1.

Range of input factors variation
	Planning conditions
	Coded value
	Range of input factors variation

	
	
	Х1, s-1/s-1
	Х2, mm
	Х3, deg
	Х4, psc
	Х5, mm

	Center point
	0
	10,0
	5
	40
	6
	4

	Low level
	+1
	12,5
	7
	55
	7
	5

	High level
	-1
	7,5
	3
	25
	5
	3

	Top axial point
	+2
	15,0
	9
	70
	8
	6

	Bottom axial point
	-2
	5,0
	1
	10
	4
	2


The range choice of input factors variation is defined by processing conditions such as skin separation from melon, as well as technical and economic indicators.

The criteria for assessing the impact of various factors on the process of cutting were chosen:
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 – the specific energy consumption of the cutting process, Vt/kg;
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 – the specific performance per pulp, g/s;
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 – the specific performance per pulp and pulp extraction ratio (ratio of extracted pulp to the total weight of the slices),%.

For the study a central composite rotatable uniform planning and fractional factorial experiment FFE 25-1 is used. The number of experiments in the planning matrix with given five input parameters is 32.

After processing the planning matrix in Design Expert v.10 software module, the following regression equations were obtained:
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Finding the optimum solutions and optimization tasks were carried out by using the desirability function 
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 the maximum value of desirable function according to the formula was determined:
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In accordance  to the comparative evaluation of the obtained set values of desirable function 
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 the optimum (unique) solution of multi-criteria optimization  in the area of the input factors variation, in terms of output information factors on 
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 were selected.

Multiparameter optimization problem was formulated as follows: to find such values of regime parameters of the melon pulp from the crust separation process, which would have required a minimum of energy consumption, reach maximum performance of pulp and a maximum pulp recovery rate from the melon slices under limited input parameters (Table 1):

Since the selected optimization criteria are equally important and characterized by their equivalence, the indicators of their "influence" on the desirability function are taken to equal one, 
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The value from the 
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 array of solutions 
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was selected (Figure 8), in accordance with which the rational intervals of input factors values were set: 
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A series of parallel experiments were run to verify the correctness of the results. The results were within the calculated confidence intervals for all selected performance quality criteria. The mean square error does not exceed 12.4%.
The use of planning method with the processing matrix of planning in a Design Expert v.10 software module is allowed to obtain regression equations that adequately describe the actual process and their graphical interpretation is presented by curves of equal values and engineering nomograms that allows to predict a choice of rational values of input factors based on the three optimization criteria. 
The obtained data can be used in the operational management of the technological parameters of the process based on their bilateral restrictions under random perturbation conditions, both from the geometrical dimensions of melon and its inhomogeneous composition.
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