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Ïðîâåäåíû èññëåäîâàíèÿ ñêîðîñòè è ðàñïðåäåëåíèÿ âîçäóøíîãî ïîòîêà â âûõîäíîì îêíå êàìåðû î÷åñà ëüíî-
êîìáàéíà. Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ îïðåäåëåíèå âëèÿíèÿ êîíñòðóêöèè î÷åñûâàþùåãî óñòðîéñòâà íà ñêî-
ðîñòü è ðàñïðåäåëåíèå âîçäóøíîãî ïîòîêà íà âûõîäå èç êàìåðû î÷åñà ëüíîêîìáàéíà. Ïðè ïðîâåäåíèè èññëå-
äîâàíèé èñïîëüçîâàëàñü ìåòîäèêà âûÿâëåíèÿ ñðåäíåé ñêîðîñòè âîçäóõà ïóòåì èññëåäîâàíèÿ ïîëÿ ñêîðîñòåé 
âîçäóøíîãî ïîòîêà. Â ýêñïåðèìåíòå ïðèìåíÿëèñü ñåðèéíîå è íîâîå î÷åñûâàþùèå óñòðîéñòâà, óñòàíîâëåííûå 
íà óñòðîéñòâî, ïîçâîëÿþùåå ìîäåëèðîâàòü ïðîöåññû î÷åñà ñòåáëåé ëüíà è ñáîðêó âîðîõà. Ýêñïåðèìåíò ïðî-
âîäèëñÿ ïðè ÷àñòîòå âðàùåíèÿ áàðàáàíà 230, 280 è 330 ìèí-1. Ìàòåìàòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ äàííûõ 
ïðîâîäèëàñü â ïðîãðàììàõ Stadia è Excel. Ïðåäñòàâëåíû ãðàôèêè ðàñïðåäåëåíèÿ ñêîðîñòåé âîçäóøíîãî ïîòîêà 
â âûõîäíîì îêíå êàìåðû î÷åñà ëüíîêîìáàéíà. Ïîëó÷åíû óðàâíåíèÿ ðåãðåññèè, õàðàêòåðèçóþùèå ñêîðîñòü âîç-
äóøíîãî ïîòîêà â çàâèñèìîñòè îò ÷àñòîòû âðàùåíèÿ î÷åñûâàþùåãî áàðàáàíà. Ñäåëàí âûâîä, ÷òî âîçäóøíûé 
ïîòîê ïî ïëîùàäè ïîïåðå÷íîãî ñå÷åíèÿ âûõîäíîãî îêíà ðàñïðåäåëÿåòñÿ íåðàâíîìåðíî. Íàèáîëüøàÿ ñêîðîñòü 
ïîòîêà èìååò ìåñòî â âåðõíåé è ëåâîé ÷àñòÿõ îêíà. Óñòàíîâëåíî, ÷òî èçìåíåíèå êîíñòðóêöèè î÷åñûâàþùåãî 
óñòðîéñòâà ïðàêòè÷åñêè íå âëèÿåò íà ñðåäíþþ ñêîðîñòü âîçäóøíîãî ïîòîêà. Î÷åñûâàþùèå óñòðîéñòâà ðåêî-
ìåíäóåòñÿ ïðèìåíÿòü ïðè ÷àñòîòå îáîðîòîâ 275…285 ìèí-1.
Êëþ÷åâûå ñëîâà: î÷åñûâàþùåå óñòðîéñòâî, ãðåáíåâîé áàðàáàí, âîçäóøíûé ïîòîê, ñêîðîñòü âîçäóõà, êàìåðà 
î÷åñà.

The speed and airflow distribution at the exits window of the combing chamber of flax harvester were studied. The 
aim of this study is to determine the influence of the design of the deseeding combing device on the speed and dis-
tribution of the airflow at the outlet of the comb-chamber. Standard metric technique was used to detect the average 
air speed by examining the field of airflows. In the experiment, the serial and new designed deseeding devices were 
installed on an laboratory facility that allows modeling the processes of combing of flax stems and heaping. The 
experiment was carried out at a drum rotation frequency of 230, 280 and 330 min-1. Mathematical processing of the 
data was carried out with «Stadia»© and «MS Excel»© programs. The graphs of airflows’ distribution at the outlet of 
comb chamber are presented. Obtained equations shows regressions of the speed of the airflow from the speed of the 
combing drum. It is concluded that the airflow over the cross-sectional area at outlet of window in deseeding device 
is unequal. The highest flow rate occurs in the upper and left parts of the window. It is established that the change in 
the design of the stripper device has practically no effect on the average speed of the air flow. Speed of the combing 
devices in rate of 275...285 min-1. have been recommended to use as an optimal one.
Keywords: combing device, comb-drum, air flow, air flow speed, chamber of combing.
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 Ââåäåíèå
Â íàñòîÿùåå âðåìÿ ïðè óáîðêå ëüíà ïðè-

ìåíÿþò óñòðîéñòâà, îñíîâíûì ðàáî÷èì îð-
ãàíîì êîòîðûõ ÿâëÿåòñÿ ãðåáíåâîé áàðàáàí ñ 
êðóãîâûì ïîñòóïàòåëüíûì äâèæåíèåì çóáüåâ 
(ðèñ. 1, à, á) [1].

Îñíîâíûìè íåäîñòàòêàìè ýòèõ óñòðîéñòâ 
ÿâëÿþòñÿ çíà÷èòåëüíûå ïîâðåæäåíèÿ ñòåáëåé 
è ïîòåðè ñåìÿí ïðè î÷åñå ñåìåííûõ êîðîáî÷åê 
[2, 3].

Ñ öåëüþ ïîâûøåíèÿ êà÷åñòâà âûïîëíåíèÿ 
òåõíîëîãè÷åñêîãî ïðîöåññà ðàçðàáîòàíî íîâîå 
î÷åñûâàþùåå óñòðîéñòâî ñ èçìåíåííîé ôîðìîé 
çóáüåâ (ðèñ. 1, â, ã) [4, 5].

     
 à á

     
 â ã

Ðèñ. 1. Ñõåìû è îáùèé âèä ñåðèéíîãî è íîâîãî óñòðîéñòâ äëÿ î÷åñà ëåíò ëüíà: 
à – ñõåìà ñåðèéíîãî óñòðîéñòâà; á – îáùèé âèä ñåðèéíîãî óñòðîéñòâà; â – ñõåìà íîâîãî óñòðîéñòâà; 

ã – îáùèé âèä íîâîãî óñòðîéñòâà; 1 – çàæèìíîé òðàíñïîðòåð; 2 – î÷åñûâàþùèé áàðàáàí; 
3 – ãðåáåíü; 4 – çóá; 5, 6 – ëîïàñòè

Îäíèì èç ôàêòîðîâ, âëèÿþùèõ íà ïîòåðè 
ñåìÿí, ÿâëÿåòñÿ ñêîðîñòü è ðàñïðåäåëåíèå âîç-
äóøíîãî ïîòîêà íà âûõîäå èç êàìåðû î÷åñà [6].

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ îïðåäåëåíèå 

âëèÿíèÿ êîíñòðóêöèè î÷åñûâàþùåãî óñòðîé-
ñòâà íà ñêîðîñòü è ðàñïðåäåëåíèå âîçäóøíîãî 
ïîòîêà â âûõîäíîì îêíå êàìåðû î÷åñà ëüíîêîì-
áàéíà.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ
Äëÿ âûïîëíåíèÿ ïîñòàâëåííîé öåëè íà áàçå 

ÔÃÁÍÓ ÂÍÈÈÌË (ã. Òâåðü) áûëà ïðîâåäåíà 
ñðàâíèòåëüíàÿ òåõíè÷åñêàÿ îöåíêà ñåðèéíîãî 
è íîâîãî î÷åñûâàþùèõ óñòðîéñòâ. 

Ïðè ïðîâåäåíèè ýêñïåðèìåíòà èñïîëüçî-
âàëèñü ìåòîäèêà âûÿâëåíèÿ ñðåäíåé ñêîðîñòè 
âîçäóõà ïóòåì èññëåäîâàíèÿ ïîëÿ ñêîðîñòåé 
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âîçäóøíîãî ïîòîêà [7, 8] è ëàáîðàòîðíîå îáîðó-
äîâàíèå (ëàáîðàòîðíàÿ óñòàíîâêà, ïîçâîëÿþùàÿ 
ìîäåëèðîâàòü ïðîöåññû î÷åñà ñòåáëåé ëüíà è 
ñáîðà âîðîõà [9], ÷àøå÷íûé àíåìîìåòð). Ìàòå-
ìàòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ äàííûõ ïðî-
âîäèëàñü â ïðîãðàììàõ Stadia è MS Excel. 

Äëÿ èçìåðåíèÿ ñêîðîñòè âîçäóøíîãî ïîòîêà 
ïëîùàäü ïîïåðå÷íîãî ñå÷åíèÿ âûõîäíîãî îêíà 
êàìåðû î÷åñà áûëà ðàçáèòà ñåòêîé íà 25 ðàâíî-
âåëèêèõ ïëîùàäåé (ðèñ. 2).

Çàìåð ñêîðîñòè ïðîâîäèëñÿ ïðè ÷àñòîòå 
âðàùåíèÿ áàðàáàíà 230, 280 è 330 ìèí-1.

Ïî ïîëó÷åííûì ýêñïåðèìåíòàëüíûì äàííûì 
ïîñòðîåíû ãðàôèêè, õàðàêòåðèçóþùèå ðàñ-
ïðåäåëåíèå ñêîðîñòåé âîçäóøíîãî ïîòîêà íà 
âûõîäå èç êàìåðû î÷åñà ëüíîêîìáàéíà (ðèñ. 3).

Ðåçóëüòàòû èññëåäîâàíèÿ 
è èõ îáñóæäåíèå
Íà ãðàôèêàõ âèäíî, ÷òî ó îáîèõ î÷åñûâàþ-

ùèõ óñòðîéñòâ âîçäóøíûé ïîòîê â âûõîäíîì 
îêíå êàìåðû î÷åñà ðàñïðåäåëÿåòñÿ íåðàâíî-
ìåðíî. Êðîìå òîãî, íàáëþäàåòñÿ ãîðèçîíòàëü-

Ðèñ. 3. Ðàñïðåäåëåíèå ñêîðîñòåé âîçäóøíîãî ïîòîêà â âûõîäíîì îêíå êàìåðû î÷åñà: 
à – ñåðèéíîå î÷åñûâàþùåå óñòðîéñòâî; á – íîâîå î÷åñûâàþùåå óñòðîéñòâî

Ðèñ. 2. Ñõåìà ðàñïîëîæåíèÿ òî÷åê çàìåðà 
ñêîðîñòè âîçäóøíîãî ïîòîêà

íàÿ àñèììåòðèÿ. Ñêîðîñòü âîçäóøíîãî ïîòîêà 
ñî ñòîðîíû âûõîäà ñòåáëåé (ëåâàÿ ÷àñòü îêíà) 
èç êàìåðû î÷åñà âûøå, ÷åì íà âõîäå (ïðàâàÿ 
÷àñòü). Ýòî ñâÿçàíî ñ òåì, ÷òî çóáüÿ íà ãðåáíÿõ 
ðàñïîëîæåíû ñ íåðàâíîìåðíûì çàçîðîì. Ðàñ-
ñòîÿíèå ìåæäó çóáüÿìè óìåíüøàåòñÿ îò âõîäà 
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ê âûõîäó êàìåðû î÷åñà, ÷òî ïðèâîäèò ê óâåëè-
÷åíèþ íàãíåòàíèÿ âîçäóøíîãî ïîòîêà.

Ïî ðåçóëüòàòàì èñïûòàíèé ïîëó÷åíû óðàâ-
íåíèÿ ðåãðåññèè, õàðàêòåðèçóþùèå ñêîðîñòü 
âîçäóøíîãî ïîòîêà V â çàâèñèìîñòè îò ÷àñòîòû 
âðàùåíèÿ î÷åñûâàþùåãî áàðàáàíà n

á
:

– ñåðèéíûé î÷åñûâàþùèé áàðàáàí:

 V
c
 = –0,38 + 0,016n

á
,   (1)

ãäå V – ñêîðîñòü âîçäóøíîãî ïîòîêà, ì/ñ; 
n

á 
– ÷àñòîòà âðàùåíèÿ î÷åñûâàþùåãî áàðàáàíà, 

ìèí-1;
– íîâûé î÷åñûâàþùèé áàðàáàí:

 V
í
 = 0,29338 + 0,013n

á
.   (2)

Íà ðèñ. 4 âèäíî, ÷òî ñ óâåëè÷åíèåì ÷àñòî-
òû âðàùåíèÿ î÷åñûâàþùåãî óñòðîéñòâà ñðåä-
íÿÿ ñêîðîñòü âîçäóøíîãî ïîòîêà óâåëè÷èâàåò-
ñÿ. Ó ñåðèéíîãî îíà ñîñòàâèëà 3,3 ì/ñ; 4,1 ì/ñ; 
4,9 ì/ñ ïðè 230 ìèí-1, 280 ìèí-1 è 330 ìèí-1 ñî-
îòâåòñòâåííî. Ó íîâîãî î÷åñûâàþùåãî óñòðîé-
ñòâà ïðè ýòèõ æå îáîðîòàõ ñðåäíÿÿ ñêîðîñòü – 
3,3 ì/ñ; 3,9 ì/ñ è 4,6 ì/ñ. Ýòî ñâèäåòåëüñòâóåò 
î òîì, ÷òî î÷åñûâàþùèå óñòðîéñòâà äàþò ïðè-
ìåðíî îäèíàêîâûé âîçäóøíûé ïîòîê.

Ðèñ. 4. Çàâèñèìîñòü ñðåäíåé ñêîðîñòè âîçäóøíîãî 
ïîòîêà â âûõîäíîì îêíå êàìåðû î÷åñà îò ÷àñòîòû 

âðàùåíèÿ î÷åñûâàþùåãî óñòðîéñòâà: 
1 – ñåðèéíîå î÷åñûâàþùåå óñòðîéñòâî; 2 – íîâîå 

î÷åñûâàþùåå óñòðîéñòâî; V – ñêîðîñòü âîçäóøíîãî 
ïîòîêà, ì/ñ; n

á
 – ÷àñòîòà âðàùåíèÿ áàðàáàíà, ìèí-1

Âûâîäû
1. Àíàëèç ðåçóëüòàòîâ èñïûòàíèé ïîêà-

çàë, ÷òî ó îáîèõ î÷åñûâàþùèõ àïïàðàòîâ âîç-
äóøíûé ïîòîê â âûõîäíîì îêíå êàìåðû î÷åñà 
ëüíîêîìáàéíà ðàñïðåäåëÿåòñÿ íåðàâíîìåðíî, 
íàáëþäàþòñÿ ãîðèçîíòàëüíàÿ è âåðòèêàëüíàÿ 
àñèììåòðèè. Íàèáîëüøàÿ ñêîðîñòü ïîòîêà 
èìååò ìåñòî â âåðõíåé è ëåâîé ÷àñòÿõ îêíà.

2. Ñðåäíÿÿ ñêîðîñòü âîçäóøíîãî ïîòîêà 
âîçðàñòàåò ñ óâåëè÷åíèåì ÷àñòîòû âðàùåíèÿ 
î÷åñûâàþùåãî áàðàáàíà. Ïðè ýòîì, ó íîâîãî 
î÷åñûâàþùåãî óñòðîéñòâà ñêîðîñòü íåçíà÷è-
òåëüíî íèæå.

3. Î÷åñûâàþùèå óñòðîéñòâà ðåêîìåíäóåòñÿ 
ïðèìåíÿòü ïðè ÷àñòîòå îáîðîòîâ 275…285 ìèí-1. 
Ïðè áîëüøåé ÷àñòîòå óâåëè÷èâàþòñÿ äèíàìè-
÷åñêèå íàãðóçêè íà çâåíüÿ ìåõàíèçìîâ, âëèÿþ-
ùèõ íà äîëãîâå÷íîñòü ðàáîòû.
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