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DEVICE FOR ROTARY STERILISATION OF SEALED FOOD JARS WITH USE STEP-LIKE
HEATING AND AIR-WATER-EVAPORATING OF COOLING
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The device for sterilisation of sealed food jars with use the step-like heating and air-water-vaporizer of the cooling with rotation
of the tare with «bottom on lid» is presented. Scheme of the device and principle of his work is resulted. Device provides
significant reduction a spread of time sterilisations of sealed food jars, as well as uniformity of the heat processing that promotes
increasing a quality of finished products.
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Ïîçèöèîííûå ýëåêòðîïðèâîäû ïîñòîÿííîãî òîêà ñ ìîìåíòîì ñîïðîòèâëåíèÿ òèïà âÿçêîãî òðåíèÿ øèðîêî ðàñïðîñòðà-
íåíû íà ïðåäïðèÿòèÿõ ïèùåâîé ïðîìûøëåííîñòè. Ïðåäëîæåíû äâå áëèçêèå ê îïòèìàëüíûì ïî áûñòðîäåéñòâèþ äèà-
ãðàììû ïåðåìåùåíèÿ èñïîëíèòåëüíûõ îðãàíîâ ýëåêòðîïðèâîäîâ ïîñòîÿííîãî òîêà ñ ïîñòîÿííûì ìîìåíòîì ñîïðîòèâ-
ëåíèÿ: ñ îãðàíè÷åíèåì ïî òîêó, ñ îãðàíè÷åíèÿìè ïî òîêó è ñêîðîñòè.
Êëþ÷åâûå ñëîâà: ýëåêòðîïðèâîä ïîñòîÿííîãî òîêà, äèàãðàììà ïåðåìåùåíèÿ èñïîëíèòåëüíîãî îðãàíà ýëåêòðîïðèâî-
äà, çàâèñèìîñòü óãëà ïîâîðîòà èñïîëíèòåëüíîãî îðãàíà ýëåêòðîïðèâîäà îò âðåìåíè, ìîìåíò ñîïðîòèâëåíèÿ, âÿçêîå
òðåíèå.
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ãî òðåíèÿ áåç ó÷åòà âëèÿíèÿ èíäóêòèâíîñòè ÿêîðíîé

öåïè ÝÏ ïîçâîëÿåò èíòåíñèôèöèðîâàòü òåõíîëîãè÷å-

ñêèå ïðîöåññû â ïèùåâûõ àïïàðàòàõ, ðàáîòàþùèõ â

öèêëè÷åñêîì ðåæèìå.
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DEVELOPING THE NEARLY OPTIMALLY PERFORMING DISPLACEMENT DIAGRAMS
OF ELECTRIC DRIVES DIRECT CURRENT WITH MOMENT

OF RESISTANCE VISCOUS FRICTION TYPE

YU.P. DOBROBABA, T.S. ZHIVODROV

Kuban State Technological University,
2, Moskovskaya st., Krasnodar, 350072; e-mail: inter-program@yandex.ru

Positional electric drives direct current with moment of resistance viscous friction type are widespread in the food industry.
Proposed two are nearly optimally performing displacement diagrams of electric drives direct current with constant moment of
resistance: a current limitation, the limitations of current and speed.
Key words: electric drives direct current, displacement diagram of electric drive direct current, the angle of rotation of the
electric drive from time, the moment of resistance, viscous friction.
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ÈÑÏÎËÜÇÎÂÀÍÈÅ ÝËÅÌÅÍÒÀÐÍÎÉ ÔÈÇÈ×ÅÑÊÎÉ ÌÎÄÅËÈ
ÏÐÈ ÎÏÐÅÄÅËÅÍÈÈ ÏÐÎÈÇÂÎÄÈÒÅËÜÍÎÑÒÈ ÎÁÎÐÓÄÎÂÀÍÈß,

ÓÄÅËÜÍÎÉ ÐÀÁÎÒÛ È ÊÏÄ ÏÐÎÖÅÑÑÀ ÎÁÐÀÁÎÒÊÈ

Â.Ï. ÁÎÐÎÄßÍÑÊÈÉ

Êóáàíñêèé ãîñóäàðñòâåííûé òåõíîëîãè÷åñêèé óíèâåðñèòåò,
350072, ã. Êðàñíîäàð, óë. Ìîñêîâñêàÿ, 2; òåë.: (861) 275-22-79

Äëÿ ïîëó÷åíèÿ ìàòåìàòè÷åñêèõ çàâèñèìîñòåé, êàñàþùèõñÿ ïðîèçâîäèòåëüíîñòè îáîðóäîâàíèÿ, óäåëüíîé ðàáîòû è
ÊÏÄ ïðîöåññà îáðàáîòêè ìàòåðèàëà, èñïîëüçóåòñÿ ýëåìåíòàðíàÿ ôèçè÷åñêàÿ ìîäåëü. Ïîêàçàíî âëèÿíèå êèíåìàòè÷å-
ñêèõ ïàðàìåòðîâ ìîäåëè (óãëà äàâëåíèÿ) íà ýíåðãåòè÷åñêèå ïîêàçàòåëè ïðîöåññà.
Êëþ÷åâûå ñëîâà: òåõíîëîãè÷åñêîå îáîðóäîâàíèå, ýëåìåíòàðíàÿ ôèçè÷åñêàÿ ìîäåëü, ïðîèçâîäèòåëüíîñòü, óäåëüíàÿ
ðàáîòà, ÊÏÄ îáðàáîòêè ìàòåðèàëà.

Âàæíûìè õàðàêòåðèñòèêàìè ôóíêöèîíèðîâàíèÿ

òåõíîëîãè÷åñêîãî îáîðóäîâàíèÿ ÿâëÿþòñÿ åãî ïðîèçâî-

äèòåëüíîñòü è ýíåðãîïîòðåáëåíèå. Èñïîëüçîâàíèå ýëå-

ìåíòàðíîé ôèçè÷åñêîé ìîäåëè (ÝÔÌ) äëÿ îïðåäåëå-

íèÿ ýòèõ ïàðàìåòðîâ ïîçâîëÿåò îáîáùèòü ìåòîäû èõ

ðàñ÷åòà äëÿ òåõíîëîãè÷åñêîãî îáîðóäîâàíèÿ, îñóùåñò-

âëÿþùåãî ìåõàíè÷åñêèå ïðîöåññû îáðàáîòêè ìàòåðèà-

ëà – ïðåññîâàíèå, ðåçàíèå, èçìåëü÷åíèå è äð.

Îáîáùåííûå ìåòîäû ýíåðãîñèëîâûõ ðàñ÷åòîâ îáî-

ðóäîâàíèÿ ñ èñïîëüçîâàíèåì ÝÔÌ [1–3] â ñâîåé îñíîâå

îïèðàþòñÿ íà îãðàíè÷åííîå ÷èñëî ïàðàìåòðîâ, õàðàê-

òåðèçóþùèõ ðåàëüíîå óñòðîéñòâî, ïðîèçâîäÿùåå îáðà-

áîòêó ìàòåðèàëà. Â òî æå âðåìÿ îïðåäåëåíèå ïðîèçâî-

äèòåëüíîñòè îáîðóäîâàíèÿ ïî ñóùåñòâóþùèì ìåòîäè-

êàì òðåáóåò êîíêðåòíûõ äëÿ äàííîãî óñòðîéñòâà âåëè-

÷èí, íå âõîäÿùèõ â ïàðàìåòðû ÝÔÌ. Ïîýòîìó îáùèì

ïîêàçàòåëåì, îòðàæàþùèì ïðîèçâîäèòåëüíîñòü ðàçíî-

ãî âèäà îáðàáàòûâàþùèõ óñòðîéñòâ, ìîæåò ñëóæèòü

âåëè÷èíà âûòåñíÿåìîãî ðàáî÷èì îðãàíîì îáúåìà ìàòå-

ðèàëà. Äëÿ ÝÔÌ (ðèñ. 1) âûòåñíåíèå îáúåìà ïðîèñõî-

äèò ïðè äâèæåíèè ïëàñòèí 1 è 2 ìîäåëè (ðèñ. 1, à), ïðè

êîòîðîì îíè ñáëèæàþòñÿ ñî ñêîðîñòüþ V12. Ïîâåðõ-

íîñòü ïëàñòèíû 1 íà ó÷àñòêå ÂÑ êîíòàêòà åå ñ ìàòåðèà-

ëîì ïåðåìåùàåòñÿ â ãëóáèíó ìàòåðèàëà ñî ñêîðîñòüþ

V n

12
. Îáúåì, âûòåñíåííûé çà 1 ñ, èëè îáúåìíàÿ ïðîèçâî-

äèòåëüíîñòü:

Q l bV l bVn

0 1 12 1 2
= = sin b , (1)

ãäå Q0 – ïðîèçâîäèòåëüíîñòü îáúåìíàÿ, ì3/ñ; l1 è b – äëèíà è øèðèíà

êîíòàêòíîé ïîâåðõíîñòè ïëàñòèíû 1, ì;V n

12 – íîðìàëüíàÿ ñîñòàâëÿþ-

ùàÿ ñêîðîñòè ïëàñòèíû 1 îòíîñèòåëüíî ïëàñòèíû 2, ì/ñ; V2 – ñêî-

ðîñòü ïëàñòèíû 2, ì/ñ; b – óãîë ñõîæäåíèÿ ïëàñòèí 1 è 2.

Ïðîèçâîäèòåëüíîñòü ïî ìàññå âûòåñíÿåìîãî ìàòå-

ðèàëà Q, êã/ñ:

Q Q l b V= =
0 1 2
r r bsin , (2)

ãäå ñ – ïëîòíîñòü îáðàáàòûâàåìîãî ìàòåðèàëà, êã/ì3.

Äëÿ ìàòåðèàëà, èìåþùåãî ïðè îáðàáîòêå ïðîêàòêîé

ïðàêòè÷åñêè ïîñòîÿííóþ ïëîòíîñòü, îïðåäåëåíèå ïðî-

èçâîäèòåëüíîñòè ïî âûòåñíåííîìó îáúåìó (ìàññå) ïî-

çâîëÿåò ïðîâîäèòü îöåíêó ýíåðãîçàòðàò íà ïðîöåññ.

Èñõîäÿ èç îñîáåííîñòåé êîíêðåòíîãî óñòðîéñòâà,

çàâèñèìîñòè (1) è (2) ìîãóò èñïîëüçîâàòüñÿ íåïîñðåä-

ñòâåííî ëèáî íåçíà÷èòåëüíî âèäîèçìåíÿòüñÿ. Íàïðè-
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