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Ïðåäñòàâëåíû ðåçóëüòàòû ëàáîðàòîðíîãî ýêñïåðèìåíòà, ïîäòâåðæäàþùèå âîçìîæíîñòü ïðåäâàðèòåëüíîé ñå-
ïàðàöèè ñâîáîäíîãî çåðíà èç î÷åñàííîãî çåðíîâîãî âîðîõà äî åãî ïîñòóïëåíèÿ â ìîëîòèëüíóþ êàìåðó. Â ÷àñò-
íîñòè, ïðåäëîæåíî ñíàáäèòü çåðíîóáîðî÷íûé êîìáàéí óñòðîéñòâîì äëÿ ïðåäâàðèòåëüíîãî âûäåëåíèÿ ñâîáîä-
íîãî çåðíà, ñìîíòèðîâàííûì ìåæäó íàêëîííîé êàìåðîé è ìîëîòèëüíûì óñòðîéñòâîì. Îíî âêëþ÷àåò â ñåáÿ äâà 
áàðàáàíà è áåñêîíå÷íîå ñåò÷àòîå ïîëîòíî. Äëÿ èíòåíñèôèêàöèè ïðîöåññà ðàçäåëåíèÿ î÷åñàííîãî çåðíîâîãî âî-
ðîõà íà ôðàêöèè îñè âðàùåíèÿ áàðàáàíîâ âûïîëíåíû ýêñöåíòðè÷íî ïî îòíîøåíèþ ê èõ ãåîìåòðè÷åñêèì îñÿì. 
Âñå èññëåäîâàíèÿ ïðîèçâîäèëèñü íà ïøåíèöå ñîðòà Ìîñêîâñêàÿ 56. Âëàæíîñòü çåðíà ñîñòàâëÿëà ïîðÿäêà 12 %. 
Ñêîðîñòü äâèæåíèÿ ïëàâàþùåãî òðàíñïîðòåðà èìåëà ïÿòü óðîâíåé âàðüèðîâàíèÿ â ïðåäåëàõ 3–5 ì/ñ. Ïîäà÷à 
î÷åñàííîãî çåðíîâîãî âîðîõà ñîñòàâëÿëà ïîðÿäêà 10 êã/ñ ïðè ñîäåðæàíèè â íåì 80 % ñâîáîäíîãî çåðíà. Äëèíà 
ñåò÷àòîãî òðàíñïîðòåðà ðàâíÿëàñü 2 ì, à åãî ïðÿìîóãîëüíûå ÿ÷åéêè èìåëè ðàçìåðû 1715 ìì. Òàê, ïî ðåçóëü-
òàòàì íàó÷íûõ èññëåäîâàíèé óñòàíîâëåíî, ïî ìåðå óâåëè÷åíèÿ ñêîðîñòè ñåò÷àòîãî òðàíñïîðòåðà êîëè÷åñòâî 
ñâîáîäíîãî çåðíà, ïðîøåäøåãî ñêâîçü åãî ÿ÷åéêè, èìååò òåíäåíöèþ ê óìåíüøåíèþ, à êîëè÷åñòâî ñîøåäøåãî 
ñ íåãî çåðíà, íàîáîðîò – ê âîçðàñòàíèþ. Ïðè ýòîì ìàêñèìàëüíûé ïðîõîä ñâîáîäíîãî çåðíà (94,66 %) ñîîòâåò-
ñòâóåò ìèíèìàëüíîé ñêîðîñòè ñåò÷àòîãî òðàíñïîðòåðà, ðàâíîé 3 ì/ñ. Íàëè÷èå ñâîáîäíîãî çåðíà îáóñëîâëåíî 
òåì, ÷òî ïðè ïðîâåäåíèè ñåðèè ýêñïåðèìåíòîâ äëèíà ñåïàðèðóþùåé ïîâåðõíîñòè îêàçàëàñü íåäîñòàòî÷íîé. 
Äëÿ îïðåäåëåíèÿ îïòèìàëüíîé äëèíû ñåò÷àòîãî òðàíñïîðòåðà ðàññìîòðåí õàðàêòåð ïðîöåññà ïðåäâàðèòåëüíîé 
ñåïàðàöèè ñâîáîäíîãî çåðíà èç î÷åñàííîãî çåðíîâîãî âîðîõà. Ýêñòðàïîëÿöèÿ óêàçàííîãî ïðîöåññà ïîêàçûâàåò, 
÷òî ìèíèìàëüíàÿ äëèíà ñåò÷àòîãî òðàíñïîðòåðà, îáåñïå÷èâàþùàÿ 99 % âûäåëåíèÿ ñâîáîäíîãî çåðíà èç î÷åñàí-
íîãî çåðíîâîãî âîðîõà, äîëæíà áûòü íå ìåíåå 2,69 ì. Ïðàêòè÷åñêîå âíåäðåíèå òàêîãî òåõíè÷åñêîãî ðåøåíèÿ â 
êîíñòðóêöèþ ñîâðåìåííîãî çåðíîóáîðî÷íîãî êîìáàéíà ïîçâîëèò óâåëè÷èòü åãî ïðîèçâîäèòåëüíîñòü ïðè î÷å-
ñûâàíèè ðàñòåíèé íà êîðíþ, íàäåæíî èñêëþ÷èâ ïðè ýòîì âåðîÿòíîñòü äðîáëåíèÿ ñâîáîäíîãî çåðíà ðàáî÷èìè 
îðãàíàìè ìîëîòèëüíîãî óñòðîéñòâà.
Êëþ÷åâûå ñëîâà: äðîáëåíèå, ñâîáîäíîå çåðíî, çåðíîóáîðî÷íûé êîìáàéí, î÷åñ, ñåò÷àòûé òðàíñïîðòåð, ïðåä-
âàðèòåëüíàÿ ñåïàðàöèÿ î÷åñàííîãî çåðíîâîãî âîðîõà.

The results of the laboratory experiment confirming the possibility of preliminary separation of free grain from the 
combed grain heap before it enters the threshing chamber are presented. In particular, it is proposed to provide a com-
bine harvester with a device for pre-separation of free grain, mounted between the inclined chamber and the threshing 
device. It includes two drums and an infinite mesh cloth. To intensify the process of separation of the combed grain 
heap on the fraction of the axis of rotation of the drums are made eccentrically with respect to their geometric axes. 
All studies were carried out on wheat varieties «Moskovskaya 56». Grain moisture was about 12 %. The speed of 
movement of the floating conveyor had five levels of variation in the range of 3–5 m/s. Flow oceanog grain heap was 
about 10 kg/s at a content of 80 % of free grain. The length of the mesh conveyor was 2 m, and its rectangular cells 
had dimensions of 17×15 mm. Thus, according to the results of scientific research, as the speed of the mesh conveyor 
increases, the amount of free grain passing through its cells tends to decrease, and the amount of grain coming down 
from it, on the contrary, to increase. The maximum passage of free grain (94,66 %) corresponds to the minimum 
speed of the mesh conveyor, equal to 3 m/s. The presence of free grain is due to the fact that during a series of exper-
iments, the length of the separating surface was insufficient. To determine the optimal length of the mesh conveyor, 
the nature of the process of preliminary separation of free grain from the combed grain heap is considered. Extrapola-
tion of this process shows that the minimum length of the mesh conveyor, providing 99 % of the free grain from the 
combed grain heap, must be at least 2,69 m. The practical implementation of such a technical solution in the design 
of a modern combine harvester will increase its productivity when combing plants at the root, reliably eliminating the 
possibility of crushing free grain by the working bodies of the threshing device.
Keywords: crushing, free grain, combine harvester, comb, mesh conveyor, pre-separation of the combed grain heap.
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 Ââåäåíèå
Îäíèì èç íàèáîëåå ïåðñïåêòèâíûõ íàïðàâ-

ëåíèé óìåíüøåíèÿ ñåáåñòîèìîñòè ïðîèçâîä-
ñòâà çåðíà ÿâëÿåòñÿ âíåäðåíèå òåõíîëîãèè î÷å-
ñûâàíèÿ ðàñòåíèé íà êîðíþ [1, 2]. Èñïûòàíèÿ 
îòå÷åñòâåííûõ îáðàçöîâ î÷åñûâàþùèõ æàòîê 
âûÿâèëè åå âûñîêóþ ýôôåêòèâíîñòü: ïðîèç-
âîäèòåëüíîñòü êîìáàéíà ïîâûøàåòñÿ â 1,7–
2,0 ðàçà, ðàñõîä òîïëèâà ñíèæàåòñÿ íà 20–25 %, 
ïîòåðè ñâîáîäíîãî çåðíà íå ïðåâûøàþò àãðî-
äîïóñê – 0,5 % [3, 4]. Îñîáåííî ýôôåêòèâ-
íîé òåõíîëîãèÿ óáîðêè î÷åñîì ðàñòåíèé 
íà êîðíþ îêàçàëàñü â ðåãèîíàõ ñ äåôèöèòîì 
âëàãè â ïî÷âå (Àëòàé, Êàçàõñòàí, Ïîâîëæüå). 
Îñòàâøàÿñÿ íà ïîëå âûñîêàÿ ñòåðíÿ â çèìíèé 
ïåðèîä õîðîøî çàäåðæèâàåò ñíåã è ñïîñîáñòâó-
åò ñîõðàíåíèþ âëàãè â ïî÷âå. Îäíàêî ââèäó 
òîãî ÷òî î÷åñàííûé çåðíîâîé âîðîõ ñîäåðæèò 
äî 80 % ñâîáîäíîãî çåðíà [5], åãî ïîñòóïëåíèå 
íåïîñðåäñòâåííî â ìîëîòèëêó âûçûâàåò ÷ðåç-
ìåðíîå äðîáëåíèå ïðîäóêöèè (ïîðÿäêà 12–14 %)
ðàáî÷èìè îðãàíàìè ïîñëåäíåé, ÷òî ïðåïÿò-
ñòâóåò øèðîêîìó ïðàêòè÷åñêîìó èñïîëüçîâà-
íèþ î÷åñà [6].

Ìèíèìèçèðîâàòü äðîáëåíèå ñâîáîäíî-
ãî çåðíà âîçìîæíî ïóòåì åãî âûäåëåíèÿ 
èç âîðîõà äî ïîñòóïëåíèÿ ïîñëåäíåãî â ìî-
ëîòèëüíîå ïðîñòðàíñòâî [7, 8], â ÷àñòíîñòè, 
çà ñ÷åò ñíàáæåíèÿ çåðíîóáîðî÷íîãî êîìáàéíà 
ñïåöèàëüíûì ñåïàðèðóþùèì óñòðîéñòâîì, 
ñìîíòèðîâàííûì ìåæäó íàêëîííîé êàìåðîé 

è áàðàáàíîì [9]. Â ðåçóëüòàòå ïîðÿäêà 95 % 
ñâîáîäíîãî çåðíà ìèíóåò ìîëîòèëüíóþ êàìåðó 
è áóäåò íàïðàâëåíî íà î÷èñòêó, ÷òî èñêëþ÷àåò 
òðàâìèðóþùåå âîçäåéñòâèå íà íåãî ñî ñòîðîíû 
ðàáî÷èõ îðãàíîâ ìîëîòèëêè.

Ïîñêîëüêó ïðåäâàðèòåëüíîå âûäåëåíèå ñâî-
áîäíîãî çåðíà èç î÷åñàííîãî çåðíîâîãî âîðîõà 
íà ïðàêòèêå óäàëîñü îñóùåñòâèòü òîëüêî â ïî-
ñëåäíèå ãîäû, òî íå âñå ïàðàìåòðû íîâîãî 
òåõíîëîãè÷åñêîãî ïðîöåññà èçó÷åíû äî êîíöà. 
Â ÷àñòíîñòè, ïðè ðàáîòå çåðíîóáîðî÷íîãî 
êîìáàéíà â àãðåãàòå ñ î÷åñûâàþùèì àäàïòå-
ðîì öåëåñîîáðàçíî îöåíèòü âëèÿíèå ñêîðîñòè 
ñåò÷àòîãî òðàíñïîðòåðà íà åãî ñåïàðèðóþ-
ùóþ ñïîñîáíîñòü ïî îòíîøåíèþ ê ñâîáîäíîìó 
çåðíó. 

Öåëü èññëåäîâàíèé
Âñåñòîðîííÿÿ îöåíêà âëèÿíèÿ ñêîðîñòè 

ñåò÷àòîãî òðàíñïîðòåðà íà åãî ñåïàðèðóþùóþ 
ñïîñîáíîñòü.

Ìàòåðèàëû è ìåòîäû
Äëÿ èññëåäîâàíèÿ ïðîöåññà ïðåäâàðèòåëü-

íîé ñåïàðàöèè ñâîáîäíîãî çåðíà èç î÷åñàííîãî 
çåðíîâîãî âîðîõà àâòîðàìè áûëà ðàçðàáîòàíà 
ýêñïåðèìåíòàëüíàÿ óñòàíîâêà (ðèñ. 1), èìèòè-
ðóþùàÿ ðàáîòó óñòðîéñòâà äëÿ ïðåäâàðèòåëü-
íîãî âûäåëåíèÿ ñâîáîäíîãî çåðíà èç î÷åñàííî-
ãî çåðíîâîãî âîðîõà. Îíà ñîñòîèò èç ðàìû 1, 
òðàíñïîðòåðà 2, åìêîñòè 3 äëÿ ñáîðà ñâîáîäíî-

Ðèñ. 1. Ñõåìà ýêñïåðèìåíòàëüíîé óñòàíîâêè (îáîçíà÷åíèå ïîçèöèé äàíî â òåêñòå)
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ãî çåðíà 4 è åìêîñòè äëÿ ñáîðà âîðîõà, èäóùå-
ãî ñõîäîì. Òðàíñïîðòåð 2 âêëþ÷àåò äâà áàðàáà-
íà 7 è 8 è ñåò÷àòîå ïîëîòíî 9. Ïðè ýòîì îñè 
âðàùåíèÿ áàðàáàíîâ 7 è 8 âûïîëíåíû ýêñöåí-
òðè÷íî ïî îòíîøåíèþ ê èõ ãåîìåòðè÷åñêèì 
îñÿì, ÷òî îáåñïå÷èâàåò èíòåíñèâíîå ðàññëîå-
íèå çåðíîâîãî âîðîõà íà ôðàêöèè. Ñ öåëüþ ïðå-
äîòâðàùåíèÿ áîêîâîãî ñìåùåíèÿ ñåò÷àòîãî ïî-
ëîòíà 9 ïðè ðàáîòå óñòàíîâêè áîêîâûå ñòîðîíû 
áàðàáàíîâ 7 è 8 áûëè ñíàáæåíû ðåáîðäàìè 10. 
Âûñòóïû 11 íà öèëèíäðè÷åñêîé ïîâåðõíîñòè 
áàðàáàíîâ 7 è 8 ñïîñîáñòâîâàëè èñêëþ÷åíèþ 
ïðîñêàëüçûâàíèÿ ñåò÷àòîãî ïîëîòíà 9, à òàêæå 
î÷èùåíèþ åãî ÿ÷ååê îò êðóïíûõ êîìïîíåíòîâ 
î÷åñàííîãî çåðíîâîãî âîðîõà.

Ïðèâîä óñòàíîâêè îñóùåñòâëÿëñÿ îò ýëåê-
òðîäâèãàòåëÿ 12 ïîñðåäñòâîì äâóõ öåïíûõ ïå-
ðåäà÷ 13 è 14. Óïðàâëåíèå ýëåêòðîäâèãàòåëåì 
(âêëþ÷åíèå, îòêëþ÷åíèå, èçìåíåíèå íàïðàâëå-
íèÿ âðàùåíèÿ) âûïîëíÿëîñü ïðè ïîìîùè ÷à-
ñòîòíîãî ïðåîáðàçîâàòåëÿ 15.

Âñå èññëåäîâàíèÿ ïðîâîäèëèñü íà ïøåíèöå 
ñîðòà Ìîñêîâñêàÿ 56. Âëàæíîñòü çåðíà ñîñòàâ-
ëÿëà ïîðÿäêà 12 % (îïðåäåëÿëàñü âåñîâûì ìå-
òîäîì â ìåæêàôåäðàëüíîé ëàáîðàòîðèè Áðÿí-
ñêîãî ÃÀÓ). Ñêîðîñòü äâèæåíèÿ òðàíñïîðòåðà 
èìåëà ïÿòü óðîâíåé âàðüèðîâàíèÿ â ïðåäåëàõ 
3–5 ì/ñ. Ìèíèìàëüíîå çíà÷åíèå ñîîòâåòñòâóåò 
ñêîðîñòè ïëàâàþùåãî òðàíñïîðòåðà íàêëîí-
íîé êàìåðû çåðíîóáîðî÷íîãî êîìáàéíà, ìàê-
ñèìàëüíîå – ñêîðîñòè íà âõîäå â ìîëîòèëüíóþ 
êàìåðó [10, 11]. Ïîäà÷à î÷åñàííîãî çåðíîâî-
ãî âîðîõà ñîñòàâëÿëà 10 êã/ñ ïðè ñîäåðæàíèè 
â íåì 80 % ñâîáîäíîãî çåðíà. Äëèíà ñåò÷àòîãî 
òðàíñïîðòåðà ðàâíÿëàñü 2 ì, à åãî ïðÿìîóãîëü-
íûå ÿ÷åéêè èìåëè ðàçìåðû 1715 ìì (ðèñ. 2).

Ðèñ. 2. Ôðàãìåíò ñåò÷àòîãî ïîëîòíà

Çåðíî, ïðîøåäøåå ñêâîçü îòâåðñòèÿ ñåò-
÷àòîãî ïîëîòíà, ïîäâåðãàëîñü âçâåøèâàíèþ. 

Êàæäûé âàðèàíò îïûòà ïðîâåäèëñÿ ñ äåñÿòè-
êðàòíîé ïîâòîðíîñòüþ. Òàêèì îáðàçîì, âñåãî 
áûëî ó÷òåíî è îáðàáîòàíî 50 îïûòîâ.

Ðåçóëüòàòû è îáñóæäåíèå
Ïîëó÷åííûå äàííûå áûëè îáðàáîòàíû 

â ïðîãðàììàõ STATISTICA è Excel. Ïî íèì ïî-
ñòðîåí ãðàôèê (ðèñ. 3), õàðàêòåðèçóþùèé çàâè-
ñèìîñòü êîëè÷åñòâà ñâîáîäíîãî çåðíà, ïðîøåä-
øåãî ñêâîçü ÿ÷åéêè ñåò÷àòîãî òðàíñïîðòåðà, 
îò åãî ñêîðîñòè.

Óðàâíåíèå ðåãðåññèè, íàèáîëåå ïîëíî îò-
ðàæàþùåå õàðàêòåð çàâèñèìîñòåé (R2 = 0,976), 
èìååò ëèíåéíûé âèä:

 10,86 126,35v   çÊ , (1)

ãäå Ê
ç
 – êîëè÷åñòâî ñâîáîäíîãî çåðíà ïðîøåä-

øåãî ñêâîçü ÿ÷åéêè ñåò÷àòîãî òðàíñïîðòåðà, 
%; v – ñêîðîñòü ñåò÷àòîãî òðàíñïîðòåðà, ì/ñ.

Àíàëèç ïîëó÷åííîé çàâèñèìîñòè (ðèñ. 3) ñâè-
äåòåëüñòâóåò î òîì, ÷òî ïî ìåðå óâåëè÷åíèÿ ñêî-
ðîñòè ñåò÷àòîãî òðàíñïîðòåðà êîëè÷åñòâî ñâî-
áîäíîãî çåðíà, ïðîøåäøåãî ñêâîçü åãî ÿ÷åéêè, 
óìåíüøàåòñÿ, à êîëè÷åñòâî ñîøåäøåãî ñ íåãî 
çåðíà, íàîáîðîò, âîçðàñòàåò. Ïðè ýòîì ìàêñè-
ìàëüíûé ïðîõîä ñâîáîäíîãî çåðíà (94,66 %)
íàáëþäàåòñÿ ïðè ìèíèìàëüíîé ñêîðîñòè ñåò-
÷àòîãî òðàíñïîðòåðà, ðàâíîé 3 ì/ñ. Íàëè÷èå 
ñâîáîäíîãî çåðíà îáóñëîâëåíî òåì, ÷òî ïðè ïðî-
âåäåíèè ñåðèè ýêñïåðèìåíòîâ äëèíà ñåïàðèðóþ-
ùåé ïîâåðõíîñòè îêàçàëàñü íåäîñòàòî÷íîé.

Ðèñ. 3. Èçìåíåíèå êîëè÷åñòâà ñâîáîäíîãî çåðíà, 
ïðîøåäøåãî ñêâîçü ÿ÷åéêè ñåò÷àòîãî òðàíñïîðòåðà, 

â çàâèñèìîñòè îò åãî ñêîðîñòè
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Äëÿ âûÿâëåíèÿ õàðàêòåðà ïðîöåññà ñåïà-
ðàöèè ñâîáîäíîãî çåðíà áûë ïîñòðîåí ãðàôèê 
óáûâàíèÿ ñâîáîäíîãî çåðíà ïî äëèíå ïîâåðõ-
íîñòè ñåïàðèðîâàíèÿ (ðèñ. 4) ñ ðåãèñòðàöèåé 
åãî êîëè÷åñòâà íà ÷åòûðåõ êîíòðîëüíûõ ó÷àñò-
êàõ. Ïðè ýòîì çà ñòîïðîöåíòíîå êîëè÷åñòâî 
ñâîáîäíîãî çåðíà ïðèíÿòî íà÷àëî ïðîâåäåíèÿ 
ýêñïåðèìåíòà íà ìîìåíò åãî ïîñòóïëåíèÿ 
â óñòàíîâêó. Ðàñ÷åò êîëè÷åñòâà ñâîáîäíîãî 
çåðíà, ïîñòóïèâøåãî íà âòîðîé êîíòðîëüíûé 
ó÷àñòîê (53,15 %), îïðåäåëåí ðàçíèöåé ìåæäó 
ïðåäûäóùèì çíà÷åíèå (100 %) è êîëè÷åñòâîì 
ñâîáîäíîãî çåðíà, ïðîøåäøåãî ñêâîçü îòâåð-
ñòèÿ íà ïåðâîì êîíòðîëüíîì ó÷àñòêå (46,85 %).
Àíàëîãè÷íûì îáðàçîì áûëè ïîëó÷åíû 
è îñòàëüíûå çíà÷åíèÿ (22,71; 9,89 è 5,34 %, ñî-
îòâåòñòâåííî).

Îöåíêà óáûâàíèÿ ñâîáîäíîãî çåðíà èç î÷å-
ñàííîãî çåðíîâîãî âîðîõà ïî äëèíå ïîâåðõíî-
ñòè ñåïàðèðîâàíèÿ (ðèñ. 4) ñâèäåòåëüñòâóåò 

î íàëè÷èè ðåçåðâà äëÿ ïîâûøåíèÿ ñòåïåíè 
ñåïàðàöèè. Ñ âûñîêîé ñòåïåíüþ âåðîÿòíîñòè 
(R2 = 0,9898) ëèíèè òðåíäà èìååò ýêñïîíåíöè-
àëüíûõ âèä:

 
1,66C 86,609 Le  ç , (2)

ãäå Ñ
ç
 – òåêóùèé îñòàòîê çåðíà â âîðîõå, 

â ïðîöåíòàõ îò åå èñõîäíîé ìàññû, èìåâøåéñÿ 
â íà÷àëå ïðîöåññà ñåïàðàöèè; L – äëèíà ñåïà-
ðèðóþùåé ïîâåðõíîñòè, ì.

Çàäàâøèñü âåëè÷èíîé Ñ
ç
 = 1 % (ñîãëàñíî àãðî-

òåõíè÷åñêèì òðåáîâàíèÿì äðîáëåíèå ñåìåííîãî 
ìàòåðèàëà íå äîëæíî ïðåâûøàòü 1 %), îïðåäå-
ëèì íåîáõîäèìóþ äëÿ ýòîãî äëèíó ïîâåðõíîñòè 
ñåïàðèðîâàíèÿ ïî ñëåäóþùåìó ðàâåíñòâó:

 
1,661 86,609 Le   . (3)

Ðåøèâ ðàâåíñòâî (3) ïðè ïîìîùè ïðîãðàì-
ìû MathCAD (ðèñ. 5), íàéäåì äëèíó ñåò÷à-
òîãî òðàíñïîðòåðà, êîòîðàÿ îáåñïå÷èâàåò 
ïðîõîä 99 % ñâîáîäíîãî çåðíà. Ñëåäîâàòåëüíî, 
äëèíà ñåïàðèðóþùåé ïîâåðõíîñòè ñîñòàâèò 
L = 2,69 ì.

Ïî àíàëîãè÷íîé ìåòîäèêå áûëè îáðàáîòàíû 
ðåçóëüòàòû ýêñïåðèìåíòà (ðèñ. 6, à–ã) ïðè ñêî-
ðîñòÿõ ñåò÷àòîãî òðàíñïîðòåðà 3,5; 4,0; 4,5 
è 5,0 ì/ñ. Ïî íèì ïîëó÷åíà çàâèñèìîñòü äëèíû 
ñåò÷àòîãî òðàíñïîðòåðà (îáåñïå÷èâàþùàÿ âû-
äåëåíèå 99 % ñâîáîäíîãî çåðíà) îò åãî ñêîðî-
ñòè (ðèñ. 7). Óðàâíåíèå ðåãðåññèè ïðåäñòàâëÿ-
åò ñîáîé ïðÿìîëèíåéíûé âèä (R2 = 0,975):

 1,792 2,498L v   , (4)

ãäå L – äëèíà ñåïàðèðóþùåé ïîâåðõíîñòè, ì; 
v – ñêîðîñòü ñåò÷àòîãî òðàíñïîðòåðà, ì/ñ.

Ïðåäñòàâëåííûé ãðàôèê ñâèäåòåëüñòâóåò 
î òîì, ÷òî ïî ìåðå óâåëè÷åíèÿ ñêîðîñòè ñåò÷à-
òîãî òðàíñïîðòåðà åãî äëèíà, îáåñïå÷èâàþùàÿ 
âûäåëåíèå 99 % ñâîáîäíîãî çåðíà, âîçðàñòàåò. 
Ïðè ýòîì ìèíèìàëüíàÿ äëèíà ñåïàðèðóþùåé ïî-
âåðõíîñòè 2,69 ì ñîîòâåòñòâóåò ìèíèìàëüíîé 
ñêîðîñòè ñåò÷àòîãî òðàíñïîðòåðà, ðàâíîé 3 ì/ñ.

Ðèñ. 5. Ñêðèíøîò ïðîãðàììû MathCAD

Ðèñ. 4. Óáûâàíèå ñâîáîäíîãî çåðíà ïî äëèíå 
ñåïàðèðóþùåé ïîâåðõíîñòè ïðè ñêîðîñòè 

òðàíñïîðòåðà 3 ì/ñ
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Çàêëþ÷åíèå
Ðåçóëüòàòû ýêñïåðèìåíòà ïîçâîëÿþò ñäå-

ëàòü ñëåäóþùèå âûâîäû.
1. Ýôôåêòèâíàÿ ñåïàðàöèÿ ñâîáîäíîãî çåð íà 

èç î÷åñàííîãî çåðíîâîãî âîðîõà íà ñåò÷àòîì 
òðàíñïîðòåðå, ñìîíòèðîâàííûì ìåæäó íà-
êëîííîé êàìåðîé è ìîëîòèëüíûì óñòðîéñòâîì, 
âîçìîæíà.

2. Äëÿ îáåñïå÷åíèÿ ìàêñèìàëüíîé ñåïàðà-
öèè ñâîáîäíîãî çåðíà èç î÷åñàííîãî çåðíîâîãî 
âîðîõà äëèíà ñåò÷àòîãî òðàíñïîðòåðà äîëæíà 
áûòü íå ìåíåå 2,69 ì.

3. Ïðàêòè÷åñêàÿ ðåàëèçàöèÿ òàêîãî òåõíè-
÷åñêîãî ðåøåíèÿ òðåáóåò ñìåùåíèÿ ìîëîòèëü-
íîãî áàðàáàíà íàçàä è óêîðà÷èâàíèÿ ñîëîìî-
òðÿñà (çà íåíàäîáíîñòüþ) áåç íàðóøåíèÿ åãî 
òåõíîëîãè÷åñêîãî ïðîöåññà.

Ðèñ. 6. Óáûâàíèå ñâîáîäíîãî çåðíà èç î÷åñàííîãî çåðíîâîãî âîðîõà 
ïî äëèíå ïîâåðõíîñòè ñåïàðèðîâàíèÿ ïðè ñêîðîñòè ñåò÷àòîãî òðàíñïîðòåðà: 

à) v = 3,5 ì/ñ; á) v = 4,0 ì/ñ; â) v = 4,5 ì/ñ; ã) v = 5,0 ì/ñ
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