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Óñïåøíîå ôóíêöèîíèðîâàíèå ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà íà ñîâðåìåííîì ýòàïå ðàçâèòèÿ ïðåäïî-
ëàãàåò ñîçäàíèå àãðîèíæåíåðíûõ ñèñòåì, ðàáîòàþùèõ íà èííîâàöèîííûõ ïðèíöèïàõ. Â ýòîì êîìïëåêñå çàäà÷ 
êëþ÷åâîå ìåñòî îòâîäèòñÿ òåõíè÷åñêîìó îáåñïå÷åíèþ ïðîèçâîäñòâà çåðíîâûõ êóëüòóð. Ïåðâîñòåïåííîå çíà-
÷åíèå èìååò ïîñëåóáîðî÷íàÿ îáðàáîòêà çåðíà, â òîì ÷èñëå åãî ïðåäâàðèòåëüíàÿ î÷èñòêà, à èìåííî ðàçäåëåíèå 
çåðíîñîëîìèñòîãî âîðîõà. Ïîýòîìó ðåøåíèå òåõíè÷åñêîé çàäà÷è ïî ìîäåðíèçàöèè òåõíè÷åñêîãî ñðåäñòâà äëÿ 
ðàçäåëåíèÿ çåðíîñîëîìèñòîãî âîðîõà ÿâëÿåòñÿ àêòóàëüíîé ïðîáëåìîé. Øèðîêèé îáçîð ëèòåðàòóðíûõ èñòî÷-
íèêîâ, ïîñâÿùåííûõ äàííîé òåìàòèêå, âñåñòîðîííèé è âäóì÷èâûé àíàëèç èçîáðåòåíèé äàëè âîçìîæíîñòü ìî-
äåðíèçèðîâàòü òåõíè÷åñêîå ñðåäñòâî íà óðîâíå ïàòåíòîïðèãîäíîñòè. Ïðåäëàãàåìàÿ ìîäåðíèçàöèÿ àïïàðàòà 
äîñòèãàåòñÿ çà ñ÷åò ðàâíîìåðíîé ïîäà÷è, îáåñïå÷èâàþùåé òîíêîñëîéíîå ðàññëîåíèå ñ íåîáõîäèìîé îðèåíòà-
öèåé ÷àñòèö, ïåðåìåùàåìûõ êîíè÷åñêèì ðàçáðàñûâàòåëåì â îáðàçóåìûé êîëüöåâîé âîçäóøíûé ïîòîê. Îòëè÷è-
òåëüíîé îñîáåííîñòüþ ïðåäëàãàåìîãî àïïàðàòà ÿâëÿåòñÿ íîâàÿ ôîðìà èçâåñòíûõ êîíñòðóêòèâíûõ ñîñòàâëÿþ-
ùèõ, à èìåííî: âûïîëíåíèå ïèòàòåëÿ â âèäå áóíêåðà âîðîíêîîáðàçíîé ôîðìû ñ âûïóñêíîé ùåëüþ è äîçàòîðîì 
êîëüöåâîé êîíñòðóêöèè; ðåàëèçàöèÿ êîíè÷åñêîãî ðàçáðàñûâàòåëÿ, ñíàáæåííîãî ïðÿìîëèíåéíûìè ëîïàñòÿìè. 
Ïîä ðàçáðàñûâàòåëåì ñìîíòèðîâàíî ïðèñïîñîáëåíèå äëÿ íàïðàâëåíèÿ ïîòîêà âîçäóõà â âèäå êîíóñà, à ïðè-
åìíûå êàìåðû âûïîëíåíû â ôîðìå êîëüöåâûõ âîðîíêîîáðàçíûõ ðàáî÷èõ êàìåð. Áóíêåð âîðîíêîîáðàçíîé êîí-
ñòðóêöèè ñ âûïóñêíîé ùåëüþ ïîçâîëÿåò ñòàáèëèçèðîâàòü ïåðåìåùåíèå ñîñòàâíûõ ÷àñòåé îáðàáàòûâàåìîãî 
ìàòåðèàëà ïåðåä èõ ïîñòóïëåíèåì íà êîëüöåâîé äîçàòîð. Íàëè÷èå êîíñòðóêòèâíûõ îñîáåííîñòåé ïðåäëàãàå-
ìîãî àïïàðàòà îáåñïå÷èâàþò ðåàëèçàöèþ òåõíè÷åñêîãî ðåçóëüòàòà íà óðîâíå ïàòåíòîïðèãîäíîñòè, îáåñïå÷è-
âàþùåãî ïîâûøåíèå ïðîèçâîäèòåëüíîñòè, à òàêæå ýôôåêòèâíîñòè âûäåëåíèÿ èç îáðàáàòûâàåìîãî ìàòåðèàëà 
ñõîäîâûõ êîìïîíåíòîâ.
Êëþ÷åâûå ñëîâà: ñåëüñêîõîçÿéñòâåííîå ïðîèçâîäñòâî, ñîëîìèñòûé âîðîõ, òåõíè÷åñêîå ñðåäñòâî, ìîäåðíèçàöèÿ.
Äëÿ öèòèðîâàíèÿ: Õàðàåâ Ã.È., Øóõàíîâ Ñ.Í. Ìîäåðíèçàöèÿ òåõíè÷åñêîãî ñðåäñòâà äëÿ ðàçäåëåíèÿ çåðíî-
ñîëîìèñòîãî âîðîõà // Òðàêòîðû è ñåëüõîçìàøèíû. 2020. № 5. Ñ. 33–36. DOI: 10.31992/0321-4443-2020-5-33-36.

The successful functioning of agricultural production at the present stage of development presupposes the creation 
of agro-engineering systems operating on innovative principles. In this set of tasks, the technical support of cereal 
production has a key place. Post-harvest treatment of grain is of paramount importance, including its pre-purification, 
namely, separation of grain straw heap. Therefore, the solution of the technical task of modernizing the technical 
means for separation of grain straw heap is a pressing problem. A wide overview of literary sources devoted to this 
topic, a comprehensive and thoughtful analysis of inventions made it possible to modernize device at the level of 
patentability. Proposed modernization of apparatus is achieved due to uniform feed, which provides thin-layer strat-
ification with required orientation of particles moved by conical spreader into formed annular air flow. A distinctive 
feature of the proposed device is a new form of execution of known structural components, namely, the representa-
tion of the feeder in the form of a funnel-shaped hopper with an outlet slot, as well as a ring-shaped dispenser, the 
design of a conical spreader equipped with straight blades, including receiving chambers made in the form of a design 
of circular funnel-shaped working chambers. In addition, a characteristic feature of the proposed apparatus is the 
presence of a device for directing the air flow in the form of a cone. The hopper of a funnel-shaped design with an 
outlet slot allows to stabilize the movement of the components of the processed material before they arrive at the ring 
dispenser. Availability of design features of the proposed apparatus ensures realization of technical result at the level 
of patentability, which provides an increase of productivity, as well as efficiency of extraction of output components 
from processed material.
Keywords: agricultural production, straw graff, technical means, modernization.
Cite as: Harayev G.I., Shukhanov S.N. Modernization of a technical means for separating a grain-straw heap. Trak-
tory i sel’khozmashiny. 2020. No 5, pp. 33–36 (in Russ.). DOI: 10.31992/0321-4443-2020-5-33-36.
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 Ââåäåíèå
Óñïåøíîå ôóíêöèîíèðîâàíèå ñåëüñêîõîçÿé-

ñòâåííîãî ïðîèçâîäñòâà íà ñîâðåìåííîì ýòàïå 
ðàçâèòèÿ ïðåäïîëàãàåò ñîçäàíèå àãðîèíæåíåð-
íûõ ñèñòåì, ðàáîòàþùèõ íà èííîâàöèîííûõ 
ïðèíöèïàõ [1, 2]. Â ýòîì êîìïëåêñå çàäà÷ êëþ-
÷åâîå ìåñòî îòâîäèòñÿ òåõíè÷åñêîìó îáåñïå-
÷åíèþ ïðîèçâîäñòâà çåðíîâûõ êóëüòóð [3−6]. 
Â ÷àñòíîñòè, ïåðâîñòåïåííîå çíà÷åíèå èìååò 
ïîñëåóáîðî÷íàÿ îáðàáîòêà çåðíà, â òîì ÷èñëå 
åãî ïðåäâàðèòåëüíàÿ î÷èñòêà, à èìåííî ðàçäå-
ëåíèå çåðíîñîëîìèñòîãî âîðîõà.

Öåëü èññëåäîâàíèé
Ðåøåíèå òåõíè÷åñêîé çàäà÷è ïî ìîäåðíèçà-

öèè òåõíè÷åñêîãî ñðåäñòâà äëÿ ðàçäåëåíèÿ çåð-
íîñîëîìèñòîãî âîðîõà.

Ìàòåðèàëû è ìåòîäû 
Øèðîêèé îáçîð ëèòåðàòóðíûõ èñòî÷íèêîâ, 

ïîñâÿùåííîé äàííîé òåìàòèêå, âñåñòîðîííèé 
è âäóì÷èâûé àíàëèç èçîáðåòåíèé äàëè âîç-
ìîæíîñòü ìîäåðíèçèðîâàòü òåõíè÷åñêîå ñðåä-
ñòâî íà óðîâíå ïàòåíòîïðèãîäíîñòè. 

Ðåçóëüòàòû è îáñóæäåíèå
Íàèáîëåå ðàñïðîñòðàíåíû àïïàðàòû 

äëÿ ðàçäåëåíèÿ çåðíîñîëîìèñòîãî âîðîõà, 
âêëþ÷àþùèå â ñåáÿ çàãðóçî÷íûé áóíêåð, ïè-
òàòåëü, ñîñòîÿùèé èç äâóõ òðàíñïîðòåðîâ 
ëåíòî÷íîãî òèïà, îñåâîé âåíòèëÿòîð, ïîòîê 
âîçäóõà äåëèòåëüíîé êàìåðû ñ íåïîñðåäñòâåí-
íûì âûõîäíûì êëàïàíîì, íà êîíñîëå êîòîðîãî 
ñìîíòèðîâàíû ùåëåâûå ïûëåîòäåëèòåëè, îòâî-
äÿùèå òðàíñïîðòåðû î÷èùåííîãî çåðíà è ïî-
ëó÷åííûõ îòõîäîâ 2-é ôðàêöèè [7]. 

Ïðåäëàãàåìàÿ ìîäåðíèçàöèÿ àïïàðàòà äî-
ñòèãàåòñÿ çà ñ÷åò ðàâíîìåðíîé ïîäà÷è, îáåñïå-
÷èâàþùåé òîíêîñëîéíîå ðàññëîåíèå ñ íåîá-
õîäèìîé îðèåíòàöèåé ÷àñòèö, ïåðåìåùàåìûõ 
êîíè÷åñêèì ðàçáðàñûâàòåëåì â îáðàçóåìûé 
êîëüöåâîé âîçäóøíûé ïîòîê. Òåõíè÷åñêèé ðå-
çóëüòàò ïîëó÷àåòñÿ ñ ïîìîùüþ òîãî, ÷òî â àïïà-
ðàòå äëÿ íåïîñðåäñòâåííîãî ðàçäåëåíèÿ ÷àñòèö 
âîðîõà, ñîñòîÿùåãî èç ïèòàòåëÿ, ðàáî÷åãî ðàç-
áðàñûâàòåëÿ è îñåâîãî âåíòèëÿòîðà, ñîïëî 
äëÿ íàãíåòàíèÿ ñìîíòèðîâàíî â íàïðàâëåíèè, 
ïåðïåíäèêóëÿðíîì òðàåêòîðèè ïåðåìåùåíèÿ 
÷àñòèö âîðîõà, è ñîñòîèò èç ñîáñòâåííî ðàç-
áðàñûâàòåëÿ è ñïåöèàëüíûõ êîíñòðóêöèé ïðè-
åìíûõ êàìåð äëÿ ýôôåêòèâíîãî ñáîðà ôðàê-
öèé. Êîíñòðóêöèÿ ïèòàòåëÿ èçãîòîâëåíà â âèäå 
âîðîíêîîáðàçíîãî áóíêåðà ñ óçêîé âûïóñêíîé 

ùåëüþ è ñïåöèàëüíûì êîëüöåâûì äîçàòîðîì, 
íåïîñðåäñòâåííî ïîä êîòîðûì ñìîíòèðîâàí 
êîíè÷åñêèé ðàçáðàñûâàòåëü, çàêðåïëåííûé 
íà âåðòèêàëüíîì âàëó ñ âîçìîæíîñòüþ íåîáõî-
äèìîãî âðàùåíèÿ è ñâîáîäíîãî ïåðåìåùåíèÿ 
ïî âåðòèêàëè, íà ðàáî÷åé ïîâåðõíîñòè ðàç-
áðàñûâàòåëÿ ïåðïåíäèêóëÿðíî ðàñïîëîæåíû 
ïðÿìîëèíåéíûå ëîïàñòè. Äàëåå ïîä ðàçáðàñû-
âàòåëåì ñìîíòèðîâàíî ïðèñïîñîáëåíèå äëÿ íà-
ïðàâëåíèÿ âîçäóøíîãî ïîòîêà â ôîðìå êîíóñà, 
ôóíêöèîíèðóþùèå ïðèåìíûå êàìåðû èçãîòîâ-
ëåíû â ôîðìå êîëüöåâûõ âîðîíêîîáðàçíûõ ðà-
áî÷èõ îñàäî÷íûõ êàìåð.

Â ðåçóëüòàòå ðåàëèçàöèè ïðîåêòà ïî ìî-
äåðíèçàöèè ïðåäëàãàåìîãî àïïàðàòà ðåøåíà 
çàäà÷à ïîâûøåíèÿ ðàáî÷åé ïðîèçâîäèòåëü-
íîñòè, à òàêæå ýôôåêòèâíîñòè ðàçäåëåíèÿ ñî-
ñòàâíûõ ÷àñòåé êîìïîíåíòîâ âîðîõà çà ñ÷åò 
ðàâíîìåðíîé ïîäà÷è, îñóùåñòâëåíèÿ òîíêîñ-
ëîéíîãî ðàññëîåíèÿ ñ íåîáõîäèìîé îðèåíòàöè-
åé ÷àñòèö, ðàçáðàñûâàåìûõ ñ ïîìîùüþ êîíè÷å-
ñêîãî ðàçáðàñûâàòåëÿ â îáðàçóåìûé êîëüöåâîé 
âîçäóøíûé ïîòîê.

Êîíñòðóêòèâíàÿ ñóùíîñòü ìîäåðíèçàöèè 
àïïàðàòà èëëþñòðèðóåòñÿ ðèñóíêîì. Àïïà-
ðàò äëÿ ðàçäåëåíèÿ çåðíîñîëîìèñòîãî âîðîõà 
âêëþ÷àåò â ñåáÿ öèëèíäðè÷åñêèé îãðàæäà-
þùèé êîæóõ 1, íåïîñðåäñòâåííî â âåðõíåé 
÷àñòè êîòîðîãî çàêðåïëåí áóíêåð âîðîíêî-
îáðàçíîé ôîðìû 2 ñ âûïóñêíîé ùåëüþ 3, ñðàçó 
ê êîòîðîé ïðèêðåïëåí êîëüöåâîé äîçàòîð 4. 
Íåïîñðåäñòâåííî ïîä äîçàòîðîì 4 óñòàíîâ-
ëåí ðàçáðàñûâàòåëü 5 â âèäå êîíóñà, íà ðàáî-
÷åé ïîâåðõíîñòè êîòîðîãî (ïåðïåíäèêóëÿðíî 
åé) ñìîíòèðîâàíû ïðÿìîëèíåéíûå ëîïàñòè 
6. Êîíñòðóêöèÿ ðàçáðàñûâàòåëÿ 5 çàêðåïëåíà 
íà âåðòèêàëüíîì âàëó 7 ñ íåîáõîäèìîé âîç-
ìîæíîñòüþ âðàùåíèÿ, à òàêæå ïåðåìåùåíèÿ 
ïî âåðòèêàëè, â òîì ÷èñëå ôèêñàöèè åãî íå-
ïîñðåäñòâåííîãî ïîëîæåíèÿ íà âàëó ïîñðåä-
ñòâîì ïðèñïîñîáëåíèÿ 8. Ïðèâîäíîé âàë 7 
ñîåäèíåí ñ ýëåêòðîïðèâîäîì 9. Ñïåöèàëüíûå 
ïðèåìíûå êàìåðû 10 è 11 èçãîòîâëåíû â âèäå 
êîëüöåâûõ îñàäî÷íûõ ðàáî÷èõ êàìåð â ôîðìå 
âîðîíêè ñ ôóíêöèåé ñáîðà íåïîñðåäñòâåííî 
ðàçäåëåííûõ ôðàêöèé. Ñîáñòâåííî íàãíå-
òàòåëüíîå ñîïëî 12 îñåâîãî âåíòèëÿòîðà 13 
çàêðåïëåíî â íàïðàâëåíèè, ïåðïåíäèêóëÿð-
íîì òðàåêòîðèè ïåðåìåùåíèÿ ÷àñòèö âîðîõà 
èç êîðïóñà ðàçáðàñûâàòåëÿ 5. Â íèæíåé ÷àñòè 
êîíñòðóêöèè ïðèåìíûõ êîëüöåâûõ ðàáî÷èõ 
îñàäî÷íûõ êàìåð â ôîðìå âîðîíêè 10 è 11 
ñìîíòèðîâàíû êëàïàíû 14, 15 äëÿ íàäåæíîãî 
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ïðåäîòâðàùåíèÿ ïîäñîñà àòìîñôåðíîãî âîçäó-
õà, à òàêæå òðàíñïîðòåðû 16, 17 äëÿ ïåðåìåùå-
íèÿ çåðíà, â òîì ÷èñëå äëÿ îòâîäà äâèæóùèõñÿ 
ñîëîìèñòûõ ÷àñòèö. Â êîíñòðóêöèè âåðõíåé 
÷àñòè àïïàðàòà çàêðåïëåí âûõîäíîé êîëüöåâîé 
ñïåöèàëüíûé êàíàë 18 ñ öåëüþ óäàëåíèÿ ïûëè, 
â òîì ÷èñëå ëåãêèõ ïðèìåñåé, íåïîñðåäñòâåí-
íî â öèêëîí. Ïîä ñàìèì ðàçáðàñûâàòåëåì 5 
ñìîíòèðîâàíî ïðèñïîñîáëåíèå 19 äëÿ íàïðàâ-
ëåíèÿ âîçäóøíîãî ïîòîêà â ôîðìå êîíóñà.

Ðèñ. Êîíñòðóêòèâíî-òåõíîëîãè÷åñêàÿ ñõåìà 
àïïàðàòà

Òåõíè÷åñêîå óñòðîéñòâî ôóíêöèîíèðóåò 
ñëåäóþùèì îáðàçîì. Îáðàáàòûâàåìûé ìàòå-
ðèàë íàïðàâëÿåòñÿ â áóíêåð â âèäå êîíóñà 2, 
ãäå âûâîäèòñÿ íåïîñðåäñòâåííî ÷åðåç âûïóñê-
íóþ ùåëü 3, à òàêæå ïîñòóïàåò â ùåëü äîçà-
òîðà â âèäå êîëüöà 4 ñ öåëüþ ðåãóëèðîâàíèÿ, 
â òîì ÷èñëå îáåñïå÷åíèÿ íåîáõîäèìîé òîëùè-
íû âîðîõà. Ïîñëå, â ñîîòâåòñòâèè ñ âèäîì, ñî-
ñòàâîì, à òàêæå ñîñòîÿíèåì âîðîõ íàïðàâëÿåò-
ñÿ íà êîíè÷åñêèé ðàçáðàñûâàòåëü 5, â ïðîöåññå 
âðàùåíèè êîòîðîãî îáðàáàòûâàåìûé âîðîõ ïå-
ðåìåùàåòñÿ â ïîòîê âîçäóõà â ôîðìå êîëüöà 
ïðè ôóíêöèîíèðóþùåì âåíòèëÿòîðå 13, ÷üå 
íàãíåòàòåëüíîå ðàáî÷åå ñîïëî ñìîíòèðîâàíî 
â íàïðàâëåíèè, ïåðïåíäèêóëÿðíîì òðàåêòîðèè 
äâèæåíèÿ ñîáñòâåííî ÷àñòèö âîðîõà.

Ðàñïðåäåëåíèå ÷àñòèö îñóùåñòâëÿþò ñ îï-
ðåäåëåííîé ñêîðîñòüþ ñ ïîìîùüþ âàðüèðîâà-
íèÿ ñêîðîñòè ðàçáðàñûâàòåëÿ 5. Ïîñðåäñòâîì 
ïðèñïîñîáëåíèÿ 8 âàðüèðóþò âûñîòó ðàçáðà-
ñûâàòåëÿ. Êîíñòðóêöèÿ ïðèñïîñîáëåíèÿ 19 
îáåñïå÷èâàåò ñîçäàíèå âåíòèëÿòîðîì 13 íåîá-
õîäèìîãî íàïðàâëåííîãî ïîòîêà âîçäóõà, çíà-
÷åíèå ñêîðîñòè êîòîðîãî ïðåâûøàåò âåëè÷èíû 
êðèòè÷åñêèõ ñêîðîñòåé ðàçäåëÿåìûõ ñîñòàâ-
íûõ ÷àñòåé îáðàáàòûâàåìîãî ìàòåðèàëà. ×à-
ñòèöû êîìïîíåíòîâ âîðîõà äî êîíòàêòà ñ âîç-
äóøíûì ïîòîêîì, ïåðåìåùàÿñü ïî ëèíèÿì 
íàèìåíüøåãî çíà÷åíèÿ ëîáîâîãî ñîïðîòèâëå-
íèÿ, ðàñïðåäåëÿþòñÿ òàê, ÷òî èõ ïðîäîëüíàÿ 
îñåâàÿ ëèíèÿ ïåðåñåêàåòñÿ ñ îñåâîé ëèíèåé  
ðåàëüíîãî ïîòîêà âîçäóõà ïîä çàäàííûì óãëîì. 
Â ýòîì ñëó÷àå ñîñòàâíûå êîìïîíåíòû îáðàáà-
òûâàåìîãî âîðîõà, çåðíî, à òàêæå ñîëîìèñòûå 
÷àñòèöû, êîòîðûì ïðèñóùè ðàçíûå çíà÷åíèÿ 
êèíåòè÷åñêîé ýíåðãèè, áóäóò ïåðåìåùàòüñÿ 
ïî ñîâåðøåííî ðàçíûì òðàåêòîðèÿì. Ñîá-
ñòâåííî çåðíî ïðåîäîëåâàåò ñîïðîòèâëåíèå 
âîçäóøíîãî ïîòîêà, à çàòåì íåïîñðåäñòâåííî 
ïîñòóïàåò â ïðèåìíóþ ÷àñòü îñàäî÷íîé êàìåðû 
â ôîðìå âîðîíêè 10 äëÿ çåðíà. Ðåàëüíàÿ òðà-
åêòîðèÿ ïîëåòà ñîñòàâíûõ ñîëîìèñòûõ êîìïî-
íåíòîâ îáðàáàòûâàåìîãî ìàòåðèàëà îòêëîíÿ-
åòñÿ, è çàòåì îíè ïîñòóïàþò íåïîñðåäñòâåííî 
â ïðèåìíóþ îñàäî÷íóþ ðàáî÷óþ êàìåðó â âèäå 
êîëüöà 11 äëÿ ñîëîìû. Ëåãêèå ÷àñòèöû, â òîì 
÷èñëå ïîëîâà, òðàíñïîðòèðóþòñÿ ïîòîêîì âîç-
äóõà â öèêëîí ïîñðåäñòâîì âûõîäíîãî êàíàëà 
â âèäå êîëüöà 18. Óñòàíîâëåííûå êëàïàíû 14 
è 15 îáåñïå÷èâàþò ãåðìåòè÷íîñòü ïðîöåññà 
âûãðóçêè ñîáñòâåííî ðàçäåëüíûõ ôðàêöèé.

Âûâîä
Òàêèì îáðàçîì, â ðåçóëüòàòå âûïîëíåííîé 

ðàáîòû ïî ìîäåðíèçàöèè àïïàðàòà ðàçäåëå-
íèÿ çåðíîñîëîìèñòîãî âîðîõà óäàëîñü äîñòè÷ü 
òåõíè÷åñêîãî ðåçóëüòàòà íà óðîâíå ïàòåíòî-
ïðèãîäíîñòè çà ñ÷åò ðàâíîìåðíîé ïîäà÷è, îñó-
ùåñòâëåíèÿ òîíêîñëîéíîãî ðàññëîåíèÿ ñ íåîá-
õîäèìîé îðèåíòàöèåé ÷àñòèö, ðàçáðàñûâàåìûõ 
ñ ïîìîùüþ êîíè÷åñêîãî ðàçáðàñûâàòåëÿ â îá-
ðàçóåìûé êîëüöåâîé âîçäóøíûé ïîòîê. Ýòî ïî-
âûñèëî ïðîèçâîäèòåëüíîñòü àïïàðàòà, à òàêæå 
ýôôåêòèâíîñòü âûäåëåíèÿ èç îáðàáàòûâàåìîãî 
ìàòåðèàëà ñõîäîâûõ êîìïîíåíòîâ.
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