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ÑÎÂÅÐØÅÍÑÒÂÎÂÀÍÈÅ ÑÈÑÒÅÌÛ ÏÎÄÀ×È
ÏËÀÑÒÈ×ÍÎÃÎ ÌÀÒÅÐÈÀËÀ Â ÔÎÐÌÎÂÎ×ÍÛÉ ÀÏÏÀÐÀÒ

Îñíîâíàÿ ïðîáëåìà íàãíåòàòåëåé ôîðìà â ïåëüìåííûõ àïïàðàòàõ – íàëèïàíèå æèðà íà
ñòåíêè ôàðøåïðîâîäà, âûçûâàþùåå óìåíüøåíèå ïðîõîäíîãî ñå÷åíèÿ, ÷òî ïðèâîäèò ê íåðàâ-
íîìåðíîé ïîäà÷å ôàðøà â çîíó ôîðìîâàíèÿ, à òàêæå íàãðåâó è ïåðåòèðàíèþ ïðîäóêòà. Ïðåä-
ëîæåíî è îáîñíîâàíî óñòðîéñòâî äëÿ åå óñòðàíåíèÿ çà ñ÷åò ïîäîãðåâà è ïîääåðæàíèÿ
çàäàííîé òåìïåðàòóðû ñòåíêè ôàðøåïðîâîäà, à òàêæå ïðèìåíåíèÿ ôàðøåâîé öåâêè, èìåþ-
ùåé ìåíüøåå ãèäðàâëè÷åñêîå ñîïðîòèâëåíèå ïî îòíîøåíèþ ê àíàëîãîâûì àïïàðàòàì. Ïðåä-
ñòàâëåíû ðåçóëüòàòû ýêñïåðèìåíòàëüíîé è ïðîèçâîäñòâåííîé ïðîâåðêè äàííîãî óñòðîéñòâà.
Óñòàíîâëåíû òåîðåòè÷åñêèå çàâèñèìîñòè ðåîëîãè÷åñêèõ ñâîéñòâ ìÿñíîãî ôàðøà â çàâèñèìî-
ñòè îò åãî òåìïåðàòóðû â èíòåðâàëå îò 2 äî 40 °Ñ, ñ óâåëè÷åíèåì êîòîðîé ñäâèãîâûå íàïðÿæå-
íèÿ, àäãåçèÿ, âÿçêîñòü óìåíüøàþòñÿ. Óñòàíîâëåíà îïòèìàëüíàÿ òåìïåðàòóðà ïîäîãðåâà ñòåíêè
26 °Ñ, ïðè êîòîðîé òåìïåðàòóðà ôàðøà íà âûõîäå íå äîñòèãàåò ìàêñèìàëüíî äîïóñòèìîãî
çíà÷åíèÿ 12 °Ñ. Âíåäðåíèå ñèñòåìû ïîäà÷è ôàðøà ïîçâîëèëî óìåíüøèòü íàëèïàíèå æèðà,
÷òî ïðèâåëî ê ðàâíîìåðíîìó âûïóñêó ïðîäóêöèè. Îòêëîíåíèå ìàññû ãîòîâûõ èçäåëèé ñîñòà-
âèëî ± 1 ã îò çàäàííîé.

Êëþ÷åâûå ñëîâà: ïîëóôàáðèêàòû, ïåëüìåííûé àïïàðàò, ñèñòåìà ïîäà÷è ôàðøà, íàëèïà-
íèå æèðà, ôàðøåïðîâîä.

Èñïîëüçîâàíèå íàòóðàëüíûõ ôàðøåé ïðè ïðîèçâîäñòâå ïåëüìåíåé
ïðèâîäèò ê íàëèïàíèþ æèðà íà âíóòðåííèõ ñòåíêàõ ñèñòåìû ïîäà÷è ôàð-
øà, ïðèâîäÿùåå ê íåðàâíîìåðíîìó âûïóñêó ïðîäóêöèè. Ïðîèçâîäèòåëè
ïîëóôàáðèêàòîâ âûíóæäåíû äîâîäèòü êîíñèñòåíöèþ ïåëüìåííûõ ôàðøåé
äî ïàñòîîáðàçíîãî ñîñòîÿíèÿ èëè èñïîëüçîâàòü õèìè÷åñêèå äîáàâêè, óñò-
ðàíÿþùèå íàëèïàíèå íàòóðàëüíîãî æèðà, ÷òî ïðèâîäèò ê ïîòåðå êà÷åñòâà
ïðîäóêöèè.

Ñðåäè òåõíîëîãè÷åñêèõ ïðîöåññîâ ïðîèçâîäñòâà èçäåëèé èç ïëàñòè÷å-
ñêèõ ïèùåâûõ ìàòåðèàëîâ ôîðìîâàíèå çàíèìàåò âàæíîå ìåñòî, îïðåäåëÿÿ
ñòåïåíü ìåõàíèçàöèè ïîòî÷íûõ ëèíèé, èõ ïðîèçâîäèòåëüíîñòü è ýíåðãî-
ïîòðåáëåíèå ïðè êà÷åñòâåííîì âûïóñêå ïðîäóêöèè. Ê íàñòîÿùåìó âðåìå-
íè íàêîïëåí çíà÷èòåëüíûé íàó÷íî-ïðàêòè÷åñêèé îïûò â îáëàñòè ôîðìîâà-
íèÿ ðàçíîîáðàçíîé ïèùåâîé ïðîäóêöèè ïðèìåíèòåëüíî ê êîíñòðóèðîâà-
íèþ è ýêñïëóàòàöèè ñîîòâåòñòâóþùåãî òåõíîëîãè÷åñêîãî îáîðóäîâàíèÿ
[1–3].

Àíàëèç òåõíîëîãèé ïðîèçâîäñòâà è õàðàêòåðèñòèê ïîëóôàáðèêàòîâ ïî-
êàçûâàåò, ÷òî íàèáîëåå ïåðñïåêòèâíûìè òåõíîëîãèÿìè ÿâëÿþòñÿ ìàêñè-
ìàëüíî ïðèáëèæåííûå ê äîìàøíèì óñëîâèÿì. Ñèñòåìà ïîäà÷è òåñòà â
ñîâðåìåííûõ ïåëüìåííûõ àïïàðàòàõ ïðèáëèæåíà ê òåõíîëîãèè «äîìàø-
íåé» ðàñêàòêè. Îäíàêî íàãíåòàòåëè ôàðøà íà ïåëüìåííûõ àïïàðàòàõ ñ èñ-
ïîëüçîâàíèåì íàòóðàëüíîãî ñûðüÿ, ïîçâîëÿþùèå ïåðåíàñòðàèâàòü àâòîìàò
äëÿ øèðîêîãî àññîðòèìåíòà ïðîäóêöèè, òðåáóþò äîðàáîòêè [4].
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Â ñîâðåìåííûõ íàãíåòàòåëÿõ ôàðøà ïðîèñõîäÿò íàãðåâ è ïåðåòèðàíèå
ïðîäóêòà, ñâÿçàííûå ñ ìåõàíè÷åñêèì âîçäåéñòâèåì ðàáî÷èõ îðãàíîâ íà
ñûðüå. Âî èçáåæàíèå ýòîãî íåîáõîäèìî óìåíüøåíèå ìåñòíûõ ñîïðîòèâëå-
íèé íà ïóòè äâèæåíèÿ ôàðøà. Îäíàêî îñíîâíîé ïðîáëåìîé îñòàåòñÿ íàëè-
ïàíèå æèðà íà ñòåíêè ôàðøåïðîâîäà, ïðèâîäÿùåå ê óìåíüøåíèþ ïðîõîä-
íîãî ñå÷åíèÿ è, êàê ñëåäñòâèå, íåðàâíîìåðíîé ïîäà÷å ôàðøà â çîíó ôîð-
ìîâàíèÿ [5, 6].

Óñòàíîâëåíû òåîðåòè÷åñêèå çàâèñèìîñòè ðåîëîãè÷åñêèõ ñâîéñòâ ìÿñ-
íîãî ôàðøà â çàâèñèìîñòè îò åãî òåìïåðàòóðû (îò 2 äî 40 °Ñ), ñ óâåëè÷åíè-
åì êîòîðîé ñäâèãîâûå íàïðÿæåíèÿ, àäãåçèÿ, âÿçêîñòü óìåíüøàþòñÿ [7].

Íà ñòåíêàõ êàìåðû îáðàçóåòñÿ ïîãðàíè÷íûé ñëîé, â êîòîðîì ìàññà òå-
÷åò ïîäîáíî âÿçêîé æèäêîñòè, îñòàëüíàÿ ÷àñòü äâèæåòñÿ êàê èäåàëüíî ïëà-
ñòè÷íîå òåëî. Ïîòåðè äàâëåíèÿ â ìåñòíûõ ñîïðîòèâëåíèÿõ ïðè òå÷åíèè
êîíêðåòíîé óïðóãî-ïëàñòè÷íî-âÿçêîé æèäêîñòè âîçìîæíî óñòàíîâèòü ëèøü
ýêñïåðèìåíòàëüíî. Ëèíåéíûå òåðìè÷åñêèå ñîïðîòèâëåíèÿ òåïëîîòäà÷è
äëÿ òðóáû îïðåäåëÿþòñÿ íå òîëüêî êîýôôèöèåíòàìè òåïëîîòäà÷è, íî è åå
äèàìåòðàìè.

Ñ ïîâûøåíèåì âëàæíîñòè ôàðøà óòîëùàþòñÿ æèäêîñòíûå ïðîñëîéêè
äèñïåðñèîííîé ñðåäû ìåæäó ÷àñòèöàìè, óìåíüøàåòñÿ êîíöåíòðàöèÿ áåëêîâ
â ðàñòâîðå ïðîñëîåê, ñíèæàåòñÿ èõ âÿçêîñòü, ñëåäîâàòåëüíî, è ïðî÷íîñòü
ñòðóêòóðû, è çíà÷åíèÿ ñòðóêòóðíî-ìåõàíè÷åñêèõ ñâîéñòâ. Ñ óâåëè÷åíèåì
äîáàâëåíèÿ æèðà (îò 0 äî 50 %) ïðåäåëû òåêó÷åñòè è âÿçêîñòè ñèëüíî âîç-
ðàñòàëè ïðè 15 °Ñ, íåçíà÷èòåëüíî – ïðè 20 °Ñ è ñíèæàëèñü ïðè 30 °Ñ [8].

Ïðîâåäåííûé àíàëèç ïîêàçàë öåëåñîîáðàçíîñòü èñïîëüçîâàíèÿ ïîäîã-
ðåâàþùåãî óñòðîéñòâà â ñèñòåìå ïîäà÷è ôàðøà ïåëüìåííûõ àïïàðàòîâ,
ýôôåêòèâíîñòü êîòîðîãî òðåáóåò ýêñïåðèìåíòàëüíîé ïðîâåðêè.

Öåëü èññëåäîâàíèÿ – îáåñïå÷èòü áåñïåðåáîéíóþ ïîäà÷ó ôàðøà ïðè
ôîðìîâàíèè ïîëóôàáðèêàòîâ çà ñ÷åò ôàðøåïðîâîäà ñ ïîäîãðåâîì.

Â çàäà÷è èññëåäîâàíèÿ âõîäèëî óñòàíîâèòü çàêîíîìåðíîñòè âëèÿíèÿ
òåìïåðàòóðû ñòåíêè ôàðøåïðîâîäà íà åãî ãèäðîäèíàìè÷åñêîå ñîïðîòèâ-
ëåíèå è òåìïåðàòóðó ôàðøà.

Íà îñíîâàíèè âûïîëíåííûõ èññëåäîâàíèé îïðåäåëåíû ïàðàìåòðû è
ðåæèì ðàáîòû áåñïåðåáîéíîé ñèñòåìû ïîäà÷è ôàðøà íà ôîðìóþùèõ àï-
ïàðàòàõ, òåõíè÷åñêàÿ íîâèçíà êîòîðîé çàùèùåíà ïàòåíòîì Ðîññèéñêîé
Ôåäåðàöèè [9].

Â Èíæåíåðíîì èíñòèòóòå Íîâîñèáèðñêîãî ãîñóäàðñòâåííîãî àãðàðíî-
ãî óíèâåðñèòåòà ïðîâåäåíû ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ, ïðîãðàììà
êîòîðûõ âêëþ÷àëà:

– ðàçðàáîòêó è èçãîòîâëåíèå ýêñïåðèìåíòàëüíîé óñòàíîâêè äëÿ óñòà-
íîâëåíèÿ ýìïèðè÷åñêîé çàâèñèìîñòè ãèäðîäèíàìè÷åñêîãî ñîïðîòèâëåíèÿ
íà ðàçíûõ ó÷àñòêàõ ôàðøåïðîâîäà ïðè èçìåíåíèè òåìïåðàòóðû åãî ñòåíêè;

– îïðåäåëåíèå ñòåïåíè íàëèïàíèÿ æèðà â çàâèñèìîñòè îò âðåìåíè;

– óñòàíîâëåíèå çàâèñèìîñòè òåìïåðàòóðû ôàðøà îò òåìïåðàòóðû ñòåí-
êè;

– îïðåäåëåíèå ãèäðàâëè÷åñêîãî ñîïðîòèâëåíèÿ íà ðàçíûõ ó÷àñòêàõ
ôàðøåïðîâîäà;

– ïðîâåäåíèå ïðîèçâîäñòâåííûõ èñïûòàíèé ýêñïåðèìåíòàëüíîãî îá-
ðàçöà óñòàíîâêè.
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Äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòà ïðèãîòàâëèâàëè ôàðø ñîãëàñíî òåõíî-
ëîãè÷åñêîé êàðòå ïåëüìåíè «Ñèáèðñêèå» (ñì. òàáëèöó). Ïîñëå ïðèãîòîâëå-

íèÿ ôàðø íàõîäèëñÿ â õîëîäèëüíîé êàìåðå ïðè òåìïåðàòóðå 1–2 °Ñ â
òå÷åíèå 4 ÷ äëÿ ñîçðåâàíèÿ.

Äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòà ðàçðàáîòàíà è èçãîòîâëåíà ýêñïåðè-
ìåíòàëüíàÿ óñòàíîâêà (ðèñ. 1). Ôàðøåïðîâîä ïðåäñòàâëÿåò ñîáîé òðóáó èç
íåðæàâåþùåé ñòàëè äèàìåòðîì 32 ìì è îáùåé äëèíîé 1500 ìì, â êîòîðóþ
âõîäèò ïðÿìîëèíåéíûé ó÷àñòîê ôàðøåïðîâîäà äëèíîé 800 ìì, ñòûêî-
âî÷íîå êîëüöî äëÿ îïðåäåëåíèÿ òîëùèíû ñëîÿ íàëèïøåãî æèðà, îòâîä

45°, îòâîä 90° è ïåðåõîä íà äèàìåòð 25 ìì. Òîëùèíà ñòåíêè ñîñòàâëÿåò
2 ìì.

Â õîäå îïðåäåëåíèÿ ãèäðîäèíàìè÷åñêîãî ñîïðîòèâëåíèÿ óñòàíîâëåíû
çàâèñèìîñòè ãèäðàâëè÷åñêîãî ñîïðîòèâëåíèÿ ó÷àñòêîâ ôàðøåïðîâîäà îò
òåìïåðàòóðû åãî ñòåíêè (ðèñ. 2). Ïðè òåìïåðàòóðå ñòåíêè 7,5 °Ñ (áåç ïî-
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Òåõíîëîãè÷åñêàÿ êàðòà ïåëüìåíè «Ñèáèðñêèå», êã

Ïðîäóêò
Çàêëàäêà ñûðüÿ íà îäèí çàìåñ

Áðóòòî Íåòòî

Ïîñòíîå ñûðüå:

ãîâÿäèíà 7,9 7,9

êîíèíà 3,0 3,0

Æèðíîå ñûðüå:

æèð ñâèíîé 5,0 5,0

ëóê ðåï÷àòûé, î÷èùåííûé 3,5 3,5

Ñïåöèè:

ïåðåö ÷åðíûé ìîëîòûé 0,08 0,08

Âîäà:

íà ïîñòíîå ñûðüå 3,6 3,6

äëÿ ðàçâåäåíèÿ ñîëè 1,56 1,56

Ñîëü ïîâàðåííàÿ 0,36 0,36

Âûõîä 25,00

Ðèñ. 1. Îáùèé âèä ýêñïåðèìåíòàëüíîé óñòàíîâêè



äîãðåâà) ñîïðîòèâëåíèå ôàðøåïðîâîäà íà íà÷àëüíîì ó÷àñòêå 45° áûëî
îêîëî 0,16 · 105 Ïà, òîëùèíà ñëîÿ íàëèïøåãî æèðà – 3 ìì.

Ïðè òåìïåðàòóðå ñòåíêè 27 °Ñ ñîïðîòèâëåíèå ôàðøåïðîâîäà íà òîì
æå ó÷àñòêå ñîñòàâèëî îêîëî 0,02 · 105 Ïà, ïðè ýòîì íàëèïàíèÿ æèðà íå íà-
áëþäàëîñü, òåìïåðàòóðà ôàðøà íà âûõîäå ñîñòàâëÿëà 10 °Ñ (ðèñ. 3).

Íà îñòàëüíûõ ó÷àñòêàõ îáùàÿ êàðòèíà òàêæå ñâÿçàíà ñ ïîíèæåíèåì
ãèäðàâëè÷åñêîãî ñîïðîòèâëåíèÿ ïðè ïîâûøåíèè òåìïåðàòóðû ñòåíêè ôàð-
øåïðîâîäà.

Äàëüíåéøåå ïîâûøåíèå òåìïåðàòóðû ñòåíêè ôàðøåïðîâîäà íåöåëåñî-
îáðàçíî, ïîñêîëüêó òåìïåðàòóðà ôàðøà íå äîëæíà ïðåâûøàòü 12 °Ñ, ÷òî
îáóñëîâëåíî òåõíîëîãèåé ïðîèçâîäñòâà ïåëüìåíåé [10].

Ïî ðåçóëüòàòàì ïðîâåäåííûõ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé óñòàíîâ-
ëåíà îïòèìàëüíàÿ òåìïåðàòóðà ïîäîãðåâà ñòåíêè ôàðøåïðîâîäà – 26 °Ñ.

Èñïûòàíèÿ ïðîèçâîäñòâåííîãî îáðàçöà ñèñòåìû ïîäà÷è ôàðøà ïðîâîäè-
ëè íà êîìáèíàòå ïîëóôàáðèêàòîâ ÎÎÎ «Àëåêîí» (Íîâîñèáèðñê). Íàëèïàíèÿ
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Ðèñ. 2. Çàâèñèìîñòü ãèäðàâëè÷åñêîãî ñîïðîòèâëåíèÿ ó÷àñòêîâ ôàðøåïðîâîäà
îò òåìïåðàòóðû åãî ñòåíêè

Ðèñ. 3. Çàâèñèìîñòü òåìïåðàòóðû ôàðøà îò òåìïåðàòóðû ñòåíêè

DÐ, 105 Ïà

tñò, °Ñ

DÐ 45° DÐl DÐ 90° DÐïåð

tô, °Ñ

tñò, °Ñ



æèðà íà ñòåíêó ôàðøåïðîâîäà íå âûÿâëåíî. Îáåñïå÷åí ðàâíîìåðíûé âûïóñê
ïðîäóêöèè çà ñ÷åò áåñïåðåáîéíîé ïîäà÷è ôàðøà â çîíó ôîðìîâêè. Òåìïåðà-
òóðà ôàðøà íà âûõîäå 9 °Ñ. Òåìïåðàòóðà ñòåíêè íå ïðåâûøàëà 25 °Ñ (ðèñ.
4, à–â). Îòêëîíåíèå ìàññû ãîòîâûõ èçäåëèé ñîñòàâèëî ±1 ã îò çàäàííîé.

Òàêèì îáðàçîì, ïðèìåíåíèå ïîäîãðåâàþùåãî óñòðîéñòâà â ñèñòåìå íàãíå-
òàíèÿ ôàðøà â ôîðìóþùèõ àïïàðàòàõ ïîçâîëÿåò ïðîèçâîäèòü ðàâíîìåðíóþ
áåñïåðåáîéíóþ ïîäà÷ó ôàðøà, ñîäåðæàùåãî íàòóðàëüíûå æèâîòíûå æèðû, â
çîíó ôîðìîâêè. Ïðè ýòîì òåìïåðàòóðà ñòåíêè ôàðøåïðîâîäà íå äîëæíà ïðå-
âûøàòü 26 °Ñ, ÷òî îáåñïå÷èâàåò äîïóñêàåìûé íàãðåâ ôàðøà äî 12 °Ñ.

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ

1. ÊÁ Òåõíîëîãèÿ. URL. [Ýëåêòðîííûé ðåñóðñ]: – http://êáòåõíîëîãèÿ.ðô

2. ÂÊÏ «Ñèãíàë-Ïàê» URL. [Ýëåêòðîííûé ðåñóðñ]: – http://pelmeni-sp.ru

3. Äîñòîèíñòâà è íåäîñòàòêè ïåëüìåííûõ àïïàðàòîâ. URL: [Ýëåêòðîííûé ðåñóðñ]: –
http://www.foodset.ru/annonce/589/

4. Ïøåíîâ Å.À., Íàãåëü È.È. Àíàëèç ñîâðåìåííûõ ïåëüìåííûõ àïïàðàòîâ // Ñîñòîÿíèå è èí-
íîâàöèè òåõíè÷åñêîãî ñåðâèñà ìàøèí è îáîðóäîâàíèÿ: ìàòåðèàëû ðåãèîí. íàó÷.-ïðàêò.
êîíô. (Íîâîñèáèðñê, 8–11 íîÿáðÿ 2013 ã.). – Íîâîñèáèðñê, 2013. – Ñ. 83–86.

5. Ïøåíîâ Å.À., Íàãåëü È.È. Îïûò ýêñïëóàòàöèè ïåëüìåííûõ àïïàðàòîâ // Ñîâðåìåííûå
òåõíîëîãèè ïðîäóêòîâ ïèòàíèÿ: ìàòåðèàëû ìåæäóíàð. íàó÷.-ïðàêò. êîíô. (Êóðñê, 3–5 äå-
êàáðÿ 2014 ã.). – Êóðñê: ÇÀÎ «Óíèâåðñèòåòñêàÿ êíèãà», 2014. – Ñ. 164–169.

6. Ïøåíîâ Å.À., Íàãåëü È.È. Òåíäåíöèè ðàçâèòèÿ ñèñòåì ïîäà÷è ôàðøà íà ïåëüìåííûõ àï-
ïàðàòàõ // Ñîâðåìåííûå ìàòåðèàëû, òåõíèêà è òåõíîëîãèè. – 2015. – ¹ 3. – Ñ. 188–194.

7. Ïàäîõèí Â.À., Êîêèíà Í.Ð. Ôèçèêî-ìåõàíè÷åñêèå ñâîéñòâà ñûðüÿ è ïèùåâûõ ïðîäóêòîâ. –
Èâàíîâî, 2007. – 128 ñ.

8. Íàãåëü È.È., Ïøåíîâ Å.À. Òåîðåòè÷åñêîå îáîñíîâàíèå óñòðîéñòâà ïîäà÷è ôàðøà // Àêòó-
àëüíûå ïðîáëåìû ðàçâèòèÿ ÀÏÊ â ðàáîòàõ ìîëîäûõ ó÷åíûõ Ñèáèðè: ìàòåðèàëû XI ðåãè-
îí. íàó÷.-ïðàêò. êîíô. – Íîâîñèáèðñê, 2015. – Ñ. 105–108.

9. Ïàò. 156895 ÌÏÊ À21Ñ 9/06 (Ðîññèéñêàÿ Ôåäåðàöèÿ). Óñòðîéñòâî ïîäà÷è ôàðøà äëÿ
ïåëüìåííîãî àïïàðàòà / Å.À. Ïøåíîâ, È.È. Íàãåëü. – ¹ 2015116383/13; çàÿâë. 29.04.15;
îïóáë. 27.11.15; Áþë. ¹ 32.

10. ÒÓ 9214-042-52924334-09. Ïåëüìåíè, õèíêàëè, ìàíòû çàìîðîæåííûå. – Ì.: ÎÀÎ "Ðîñìÿ-
ñîìîëïðîì", 2009.

Ïîñòóïèëà â ðåäàêöèþ 29.06.2016

96

Ìåõàíèçàöèÿ è ýëåêòðèôèêàöèÿ ñåëüñêîãî õîçÿéñòâà

Ðèñ. 4. Òîëùèíà ñëîÿ íàëèïøåãî æèðà:

à – áåç ïîäîãðåâà (3 ìì); á – òåìïåðàòóðà ñòåíêè 10 °Ñ (2 ìì);
â – òåìïåðàòóðà ñòåíêè 14 °Ñ (< 0,5 ìì)

à                                 á                                 â
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IMPROVING A SYSTEM OF FEEDING PLASTIC MATERIAL
TO FORMING APPARATUS

In producing semi-finished products in the form of filling for dough pieces, quality of finished
produce depends on not only formula and raw material but also a technology for their forming. The
technology maximally close to home conditions is considered to be most promising. The development
and operation of a supercharger for filling dumplings with minced meat in a dumpling apparatus
requires an improvement to re-adjust it for a wide range of products. The main problem of these
superchargers is the buildups of fat on the walls of the minced meat pipeline resulting in a reduction in
the flow section, followed by irregular feeding of minced meat to the forming area as well as heating
and grinding of the product. There is suggested and substantiated the device to eliminate this problem
due to heating the wall of the minced meat pipeline and maintaining its temperature as well as using a
pin tooth, which has a lesser flow resistance as compared with analog apparatuses. Results of
experimental and production tests are given. There were determined theoretical dependences of rheo-

logical properties of minced meat on its temperature in the range of 2 to 40°C, with increasing of
which shear stresses, adhesion, toughness decrease. The optimum temperature of wall heating was

found to be 26°C, at which the temperature of minced meat at the output does not exceed the

maximum allowable value of 12 °C. The introduction of the minced meat supply system allows
reducing the buildups of fat resulting in the production of uniform products. The deviation of weight
from the preset value in finished products made up ± 1 g.

Keywords: semi-finished products, meat dumpling apparatus, minced meat supply system, fat
buildup, minced meat pipeline.
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Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèé êà÷åñòâà îáðàáîòêè ïî÷âû êóëüòèâàòîðíûìè ëà-
ïàìè ðàçíûõ ðàçìåðîâ – îò 130 äî 410 ìì. Ýêñïåðèìåíòû ïðîâîäèëè â Íîâîñèáèðñêîé îáëàñòè.
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