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Ï³ä ÷àñ ïðîâåäåííÿ ïðîöåñó î÷èùåííÿ äèôóç³éíîãî ñîêó, à ñàìå ïîïåðåäíüî¿
äåôåêàö³¿, îäíèì ³ç âàæëèâèõ ïîêàçíèê³â º ã³äðîäèíàì³÷íà ñòðóêòóðà ïîòîê³â ó
àïàðàò³, ùî ñóòòºâî âïëèâàº íà òåõíîëîã³÷í³ àñïåêòè ïðîöåñó. Íà áàç³ ô³çè÷íî¿
ìîäåë³ âåðòèêàëüíîãî ïðîãðåñèâíîãî ïðîòèòå÷³éíîãî ïåðåääåôåêàòîðà áóëî
äîñë³äæåíî ôóíêö³¿ ðîçïîä³ëó ÷àñó ïåðåáóâàííÿ ÷àñòèíîê îñíîâíîãî ïîòîêó â
àïàðàò³, ÿê³ ñòàëè îñíîâîþ äëÿ ñòâîðåííÿ ìàòåìàòè÷íî¿ ñåêö³éíî¿ ìîäåë³, ùî
àäåêâàòíî îïèñóº åêñïåðèìåíòàëüí³ äàí³ äëÿ îñíîâíîãî ïîòîêó ïåðåääåôåêàòîðà.

Êëþ÷îâ³ ñëîâà: ã³äðîäèíàì³÷íà ñòðóêòóðà, ñòàòèñòè÷í³ õàðàêòåðèñòèêè,
ìîäåëþâàííÿ, ñåêö³éíà ìîäåëü.
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Â õ³ì³÷í³é òåõíîëîã³¿ äëÿ ñòâîðåííÿ íîâîãî òåõíîëîã³÷íîãî ïðîöåñó, à òàêîæ
³íòåíñèô³êàö³¿ ³ñíóþ÷îãî ³ åôåêòèâíîãî àïàðàòóðíîãî éîãî îôîðìëåííÿ òðåáà, ïåðø
çà âñå, âèêîíàòè óìîâè:

1. äîñÿãíåííÿ ìàêñèìàëüíî¿ øâèäêîñò³ ïðîöåñó;
2. çàáåçïå÷åííÿ ìàéæå îäíàêîâîãî ÷àñó ïåðåáóâàííÿ åëåìåíò³â ïîòîêó ó àïàðàò³,

ùî â³äïîâ³äàòèìå çàäàíîìó ñòóïåíþ ïåðåòâîðåííÿ ö³ëüîâîãî êîìïîíåíòà.
Îäíèì ³ç âèçíà÷àëüíèõ åòàï³â î÷èùåííÿ â áóðÿêîöóêðîâîìó âèðîáíèöòâ³ º

ïðîöåñ ïîïåðåäíüî¿ äåôåêàö³¿, ùî ïåðåäáà÷àº îáðîáëåííÿ äèôóç³éíîãî ñîêó íåâåëèêîþ
ê³ëüê³ñòþ âàïíà äëÿ äîñÿãíåííÿ ìàêñèìàëüíîãî åôåêòó îñàäæåííÿ ðîç÷èííèõ íåöóêð³â
(êîàãóëÿö³ºþ ÂÌÑ � á³ëê³â òà ïåêòèí³â ³ îñàäæåííÿì àí³îí³â êèñëîò ó ôîðì³
ìàëîðîç÷èííèõ ñîëåé êàëüö³þ). Îêð³ì öüîãî óòâîðåíèé ïåðåääåôåêàö³éíèé îñàä
ïîâèíåí áóòè äîñèòü ñò³éêèì â æîðñòêèõ óìîâàõ ãàðÿ÷îãî ñòóïåíÿ êîìá³íîâàíî¿
îñíîâíî¿ äåôåêàö³¿ â ñó÷àñí³é òèïîâ³é ñõåì³.

Ïðîöåñ ïåðåääåôåêàö³¿ ùå íåð³äêî ïðîâîäèòüñÿ â îäíîñåêö³éíèõ àïàðàòàõ òèïó
ÏÐ, â ÿêèõ ìàº ì³ñöå çíà÷íèé áàéïàñ (ïðîñêîê ÷àñòèíè íåäîñòàòíüî îáðîáëåíîãî
âàïíîì äèôóç³éíîãî ñîêó), à òàêîæ çàñò³éí³ çîíè, ùî ïåðåøêîäæàþòü äîñÿãíåííþ
çàäàíîãî ñòóïåíÿ îñàäæåííÿ ðîç÷èííèõ íåöóêð³â äèôóç³éíîãî ñîêó.

Äðóãèì âàð³àíòîì º ïðîãðåñèâíà ïðîòèòå÷³éíà ïåðåääåôåêàö³ÿ äèôóç³éíîãî
ñîêó çà ïðèíöèïîì Áð³ãåëü-Ìþëëåðà ó ãîðèçîíòàëüíîìó ñåêö³îíîâàíîìó àïàðàò³, â
ÿêîìó ï³äòðèìóºòüñÿ ïîñòóïîâå íàðîñòàííÿ ðÍ òà ëóæíîñò³ ñîêó ïî ñåêö³ÿõ çà ðàõóíîê
ðåöèðêóëÿö³¿ ï³äëóæåíîãî ñîêó â³ä îñòàííüî¿ ñåêö³¿ äî ïåðøî¿.

Êðàùèì âàð³àíòîì àïàðàòóðíîãî îôîðìëåííÿ ïîïåðåäíüî¿ ïðîãðåñèâíî¿
ïðîòèòå÷³éíî¿ ïåðåääåôåêàö³¿ çà ïðèíöèïîì Áð³ãåëü-Ìþëëåðà ìîæíà ââàæàòè
âåðòèêàëüíèé ïåðåääåôåêàòîð ÐÇ-ÏÏÀ [1], ÿêèé ó ïîð³âíÿíí³ ç ãîðèçîíòàëüíèì
àïàðàòîì Áð³ãåëü-Ìþëëåðà, ìàº ñóòòºâ³ ïåðåâàãè: çíà÷íî ìåíøó ïîâåðõíþ êîíòàêòó
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îñòàííüî¿. ×åðåç ïàòðóáîê 5 â îñòàííþ ñåêö³þ ïîäàºòüñÿ âàïíÿíå ìîëîêî ó íåîáõ³äí³é
ê³ëüêîñò³ äëÿ çàáåçïå÷åííÿ ðÍ

îïò
 ³ Ë

îïò
 ïåðåääåôåêîâàíîãî ñîêó. Ïðè â³äêðèòò³ ðóõîìîþ

çàñë³íêîþ ðåöèðêóëÿö³éíîãî êàíàëó ³ç îñòàííüî¿ ñåêö³¿ ÷àñòèíà ñîêó çà äîïîìîãîþ
òóðá³íêè 8 ïîâåðòàºòüñÿ ç V² â ñåêö³þ V äå çì³øóºòüñÿ ç ìåíø ëóæíèì ñîêîì, ùî
íàäõîäèòü ç ²V ñåêö³¿, â ðåçóëüòàò³ ÷îãî ðÍ ñîêó â V ñåêö³¿ ï³äâèùóºòüñÿ ïî
â³äíîøåííþ äî ²V ñåêö³¿, ³ ò.ä. Òàêèì ÷èíîì, çà ðàõóíîê ïðîòèòå÷³éíîãî ïîâåðíåííÿ
á³ëüø ëóæíîãî ñîêó ³ç âåðõíüî¿ ñåêö³¿ â íèæíþ çàáåçïå÷óºòüñÿ ïðîãðåñèâíå
ï³äâèùåííÿ ðÍ òà ëóæíîñò³ ñîêó â ñåêö³ÿõ àïàðàòó çíèçó ââåðõ.

Äëÿ ïðîâåäåííÿ äîñë³äæåíü ñòðóêòóðè ïîòîê³â ó âåðòèêàëüíîìó ïðîãðåñèâíîìó
ïðîòèòå÷³éíîìó ïåðåääåôåêàòîð³ áóëà âèãîòîâëåíà éîãî ô³çè÷íà ìîäåëü (ç êðàíàìè
â³äáîðó ïðîá ³ç ñåêö³é) (ðèñ. 1.á), ùî ðîçðàõîâóâàëàñü ó â³äïîâ³äíîñò³ ³ç ïðîìèñëîâèì
àïàðàòîì âèðîáíè÷îþ ïîòóæí³ñòþ 3000 ò áóðÿê³â íà äîáó [3].

Ô³çè÷íå ìîäåëþâàííÿ ëàáîðàòîðíî¿ ìîäåë³ âåðòèêàëüíîãî ïåðåääåôåêàòîðà
áàçóâàëîñü íà ïðàêòè÷í³é îäíàêîâîñò³ îñíîâíèõ êðèòåð³¿â ïîä³áíîñò³: êðèòåð³þ
ã³äðîäèíàì³÷íî¿ ïîä³áíîñò³ Ðåéíîëüäñà (ùî âèçíà÷àº õàðàêòåð ðóõó ð³äêî¿ ôàçè) òà
êðèòåð³þ Ïåêëå (ùî õàðàêòåðèçóº ïîâçäîâæíº ïåðåì³øóâàííÿ â ñèñòåì³) ó ô³çè÷í³é
ìîäåë³ òà ïðîìèñëîâîìó ïåðåääåôåêàòîð³.

Òåîðåòè÷íèé àíàë³ç ñòðóêòóðè ïîòîê³â ó âåðòèêàëüíîìó ïåðåääåôåêàòîð³ äàº
ìîæëèâ³ñòü âèä³ëèòè äâà âèçíà÷àëüí³ ã³äðîäèíàì³÷í³ ïîòîêè: îñíîâíèé ïîò³ê �
äèôóç³éíèé ñ³ê, ùî ðóõàºòüñÿ çíèçó ââåðõ â³ä ïåðøî¿ ñåêö³¿ äî îñòàííüî¿, ïðîõîäÿ÷è
ïðîãðåñèâíó îáðîáêó âàïíÿíèì ìîëîêîì, òà ðåöèðêóëÿö³éíèé ëóæíèé ïîò³ê, ùî
ðóõàºòüñÿ ïðîòèòå÷³éíî â³ä îñòàííüî¿ äî ïåðøî¿ ñåêö³¿ ïåðåääåôåêàòîðà.

Òîìó íà ïåðøîìó åòàï³ áóëî ïîñòàâëåíî çàâäàííÿ äîñë³äèòè îñíîâíèé ïîò³ê
(äèôóç³éíîãî ñîêó), ùî ðó-
õàºòüñÿ çíèçó âåðõ ïî âèñîò³
àïàðàòà. Äëÿ öüîãî ó ô³çè÷í³é
ìîäåë³ ïåðåääåôåêàòîðà çàñ-
ë³íêè íà öèðêóëÿö³éíèõ êàíà-
ëàõ ïîâí³ñòþ çàêðèâàëèñü ³
òàêèì ÷èíîì âèêëþ÷àâñÿ ðå-
öèðêóëÿö³éíèé ïîò³ê, à òóð-
á³íêè ó ñåêö³ÿõ âèêîíóâàëè
ðîëü ëèøå ïåðåì³øóþ÷èõ
ïðèñòðî¿â. Çà òàêîãî âàð³àíòó
óñòàíîâêà ïðàöþâàëà â ðåæèì³
ñåêö³éíî¿ ìîäåë³ ³ç ðåàêòîð³â
çì³øóâàííÿ.

Áóëè îòðèìàí³ åêñïå-
ðèìåíòàëüí³ ôóíêö³¿ ðîçïî-
ä³ëó ÷àñó ïåðåáóâàííÿ òà ðîç-
ðàõîâàí³ ù³ëüíîñò³ ðîçïîä³ëó
÷àñó ïåðåáóâàííÿ ÷àñòèíîê
ïîòîêó ó ô³çè÷í³é ñåêö³éí³é
ìîäåë³ ç ð³çíîþ ê³ëüê³ñòþ
ñåêö³é ³ ³ìïóëüñíèì ââåäåí-
íÿì ³íäèêàòîðà � áàðâíèêà
ïîíñî 4R (ðèñ. 2.).

ßê âèäíî ³ç ðèñ. 2. ç³ çá³ëüøåííÿì ê³ëüêîñò³ ñåêö³é ù³ëüí³ñòü ðîçïîä³ëó ÷àñó
ïåðåáóâàííÿ åëåìåíò³â îñíîâíîãî ïîòîêó ó ñåêö³éí³é ìîäåë³ íàáëèæàºòüñÿ äî ù³ëüíîñò³
ðîçïîä³ëó äëÿ ðåàêòîðà ³äåàëüíîãî âèò³ñíåííÿ.

Íà áàç³ îòðèìàíèõ ù³ëüíîñòåé ðîçïîä³ëó ÷àñó ïåðåáóâàííÿ ÷àñòèíîê ïîòîê³â ó
ñåêö³éíîìó àïàðàò³ áóëè ðîçðàõîâàí³ îñíîâí³ ñòàòèñòè÷í³ õàðàêòåðèñòèêè ç

Ðèñ. 2. Ù³ëüíîñò³ ðîçïîä³ëó ÷àñó ïåðåáóâàííÿ
åëåìåíò³â ð³äêîãî ïîòîêó â ñåêö³éí³é ìîäåë³ ç ð³çíîþ

ê³ëüê³ñòþ ñåêö³é (1, 2, 3, 4, 5 ³ 6 � â³äïîâ³äíî äëÿ
1-î, 2-õ, 3-õ, 4-õ, 5-òè ³ 6-òè � ñåêö³éíî¿ ìîäåë³)
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5. Ãèäðîäèíàìèêà íåïðåðûâíîäåéñòâóþùèõ àïïàðàòîâ î÷èñòêè äèôôó-
çèîííîãî ñîêà. Øîñòàêîâñêèé Â.., Ðåâà Ë.Ï., Øîñòàêîâñêèé À.Â., Ìèðîøíèê Â.Î. //
Ñàõàð, 5, 2009, ñ. 42�47.

Ë.Ï. Ðåâà, Î.Î. Ïåòðóøà,
Â.Î. Ìèðîøíèê

Èññëåäîâàíèå ãèäðîäèíàìè÷åñêîé ñòðóêòóðû îñíîâíîãî ïîòîêà
(äèôôóçèîííîãî ñîêà) â âåðòèêàëüíîì ïðåääåôåêàòîðå íà îñíîâå ñåêöèîííîé

ìîäåëè ñ ñåêöèÿìè ïîëíîãî ñìåøåíèÿ
Âî âðåìÿ ïðîâåäåíèÿ ïðîöåññà î÷èñòêè äèôôóçèîííîãî ñîêà, à èìåííî

ïðåäâàðèòåëüíîé äåôåêàöèè, îäíèì èç âàæíûõ ïîêàçàòåëåé ÿâëÿåòñÿ ãèäðîäèíà-
ìè÷åñêàÿ ñòðóêòóðà ïîòîêîâ â àïïàðàòå, ÷òî ñóùåñòâåííî âëèÿåò íà òåõíîëîãè-
÷åñêèå àñïåêòû ïðîöåññà. Íà áàçå ôèçè÷åñêîé ìîäåëè âåðòèêàëüíîãî ïðîãðåññèâíîãî
ïðîòèâîòî÷íîãî ïðåääåôåêàòîðà áûëè èññëåäîâàíû ôóíêöèè ðàñïðåäåëåíèÿ âðåìåíè
ïðåáûâàíèÿ ÷àñòèö îñíîâíîãî ïîòîêà â àïïàðàòå, êîòîðûå ñòàëè îñíîâîé äëÿ
ñîçäàíèÿ ìàòåìàòè÷åñêîé ñåêöèîííîé ìîäåëè, êîòîðàÿ àäåêâàòíî îïèñûâàåò
ýêñïåðèìåíòàëüíûå äàííûå äëÿ îñíîâíîãî ïîòîêà ïðåääåôåêàòîðà.

Êëþ÷åâûå ñëîâà: ãèäðîäèíàìè÷åñêàÿ ñòðóêòóðà, ñòàòèñòè÷åñêèå õàðàêòå-
ðèñòèêè, ìîäåëèðîâàíèå, ñåêöèîííàÿ ìîäåëü.

L. Reva, O. Petrusha,
V. Miroshnyk

Research of hydrodynamic mainstream (diffusion juice) in vertical
predefecation tank based on sectional models with sections of complete mixing

One of the important stages of diffusion juice refining � preliminary
predefecation � is hydrodynamic structure of flows in the apparatus. It significantly
influences the technological aspects of the process. The distribution functions of time
of stay of the particles in the main flow apparatus are investigated in the basis of
physical model of vertical progressive predefecator. They are the basis for creation for
mathematical sectional model that adequately describes the experimental data for
the main stream peredefecator.

Key words: hydrodynamic structure, statistical features, performance, modelling,
sectional model
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