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Ïðåäìåòîì èññëåäîâàíèÿ ÿâëÿåòñÿ øíåêîâûé òðàíñïîðòåð-ðàñïðåäåëèòåëü çåðíà ñ âûñûïíûì îòâåðñòèåì 
âäîëü åãî êîæóõà. Òàêàÿ êîíñòðóêöèÿ óñòðàíÿåò íåîáõîäèìîñòü ðàçðàâíèâàíèÿ çåðíîâîé íàñûïè, ïåðåìåùåíèÿ 
òðàíñïîðòåðà èëè èñïîëüçîâàíèÿ ïîâîðîòíîãî ëîòêà äëÿ ðàâíîìåðíîãî ðàñïðåäåëåíèÿ âûãðóæàåìîãî çåðíà. 
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ íàõîæäåíèå çàâèñèìîñòè øèðèíû âûñûïíîãî îòâåðñòèÿ îò ïàðàìåòðîâ òðàíñ-
ïîðòåðà-ðàñïðåäåëèòåëÿ. Èçãîòîâëåíà ëàáîðàòîðíàÿ óñòàíîâêà è ïðîâåäåíû èññëåäîâàíèÿ ïî èñòå÷åíèþ çåðíà 
ïøåíèöû ÷åðåç âûñûïíîå îòâåðñòèå ðàçëè÷íîé øèðèíû. Ëàáîðàòîðíàÿ óñòàíîâêà ïðåäñòàâëÿåò ñîáîé åìêîñòü 
èç ïëàñòèêîâîé ïðÿìîóãîëüíîé òðóáû, îòêðûòîé ñâåðõó. Â íåå âñòàâëåíû íà ðàâíîì ðàññòîÿíèè ïîïåðå÷íûå 
ìåìáðàíû. Îíè äåëÿò âñþ åìêîñòü ïî åå äëèíå íà îòñåêè. Â äíèùå òðóáû ñäåëàíî âûñûïíîå îòâåðñòèå â âèäå 
ïðîðåçè ïîñòîÿííîé øèðèíû. Âûñûïíîå îòâåðñòèå çàêðûòî ñíèçó âûäâèãàþùåéñÿ â áîê çàñëîíêîé. Ïîä âûñûï-
íûì îòâåðñòèåì óñòàíîâèëè ëîòêè, êàæäûé ïîä ñâîèì îòñåêîì, â êîòîðûå âûñûïàåòñÿ çåðíî. Âûíóâ çàäâèæêó, 
ñ ïîìîùüþ õðîíîìåòðàæíîé âèäåîçàïèñè çàñåêàëè âðåìÿ, çà êîòîðîå ïðîèñõîäèëî ïîëíîå âûñûïàíèå çåðíà 
÷åðåç âûñûïíîå îòâåðñòèå. Ýêñïåðèìåíò ïðîâîäèëè ïðè ðàçëè÷íîé øèðèíå âûñûïíîãî îòâåðñòèÿ è ïðè ðàçíîé 
ìàññå çåðíà â îòñåêàõ. Øèðèíó âûñûïíîãî îòâåðñòèÿ ìåíÿëè îò 7 äî 13 ìì. Óñòàíîâëåíî, ÷òî â óñëîâèÿõ îãðà-
íè÷åííîé âûñîòû ñòîëáà çåðíà íàä îòâåðñòèåì ñêîðîñòü èñòå÷åíèÿ ÷åðåç âûñûïíîå îòâåðñòèå íå çàâèñèò îò 
âûñîòû ñòîëáà çåðíà íàä îòâåðñòèåì. Ïîñòðîåíà çàâèñèìîñòü åäèíè÷íîãî ïîòîêà çåðíà îò øèðèíû âûñûïíîãî 
îòâåðñòèÿ. Ïðè øèðèíå âûñûïíîãî îòâåðñòèÿ, ðàâíîé 7 ìì, èñòå÷åíèÿ çåðíà íå ïðîèñõîäèò. Ïîëó÷åíî âû-
ðàæåíèå, îïèñûâàþùåå ôîðìó âûñûïíîãî îòâåðñòèÿ â çàâèñèìîñòè îò êîíñòðóêòèâíî-ðåæèìíûõ ïàðàìåòðîâ 
øíåêîâîãî òðàíñïîðòåðà-ðàñïðåäåëèòåëÿ. Ïîñòðîåí ãðàôèê, äåìîíñòðèðóþùèé ôîðìó âûñûïíîãî îòâåðñòèÿ 
ïðè çàäàííûõ êîíñòðóêòèâíî-ðåæèìíûõ ïàðàìåòðàõ øíåêîâîãî òðàíñïîðòåðà-ðàñïðåäåëèòåëÿ.
Êëþ÷åâûå ñëîâà: øíåêîâûé òðàíñïîðòåð-ðàñïðåäåëèòåëü, çàïîëíåíèå åìêîñòè, èñòå÷åíèå çåðíà, ôîðìà âû-
ñûïíîãî îòâåðñòèÿ.

The subject of the research is a screw conveyor-distributor of grain with an empty hole along its casing. This design 
eliminates the need for leveling the grain mound, moving the conveyor or using a rotary tray to evenly distribute the 
unloaded grain. The purpose of the study is to find the dependence of the width of the outlet hole on the parameters of 
the conveyor-distributor. A laboratory installation was made and studies were conducted on the expiration of wheat 
grain through a drain hole of various widths. Laboratory installation is a container made of plastic rectangular pipe 
open at the top. The transverse membranes are inserted at an equal distance into it. They divide the entire capacity 
along its length compartments. In the bottom of the pipe, a hole in the form of a slot of constant width is made. Erup-
tive hole is closed from the bottom of the side retractable flap. Under the discharge opening, trays were installed, each 
under its own compartment, into which the grain is poured. Having removed the valve, with the help of time-lapse 
videotape, the time was taken during which the grain was completely poured through the empty hole. An experiment 
with different width of the outlet holes and with different mass of grain in the compartments was conducted. The 
width of the hole was changed from 7 to 13 mm. It has been established that under conditions of limited height of the 
grain column above the hole, the flow rate through the drain hole does not depend on the height of the grain column 
above the hole. The dependence of a single grain flow on the width of an outlet is constructed. When the width of 
the outlet hole is 7 mm the outflow of grain does not occur. An expression is obtained that describes the shape of 
the outlet hole, depending on the design-mode parameters of the screw conveyor. A graph showing the shape of the 
outlet hole with the given design-mode parameters of the screw conveyor was constructed.
Keywords: screw conveyor and distributor, capacity filling, grain outflow, dump hole shape.
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 Ââåäåíèå
Äëÿ áîëåå ïîëíîãî çàïîëíåíèÿ åìêîñòåé 

äëÿ õðàíåíèÿ çåðíà çà ñ÷åò âûðàâíèâàíèÿ 
íàñûïè ÷àñòî òðåáóåòñÿ ïðèìåíåíèå ðó÷íî-
ãî òðóäà [1, 2]. Ýòî óâåëè÷èâàåò âðåìÿ ïðî-
ñòîÿ ïîä ãðóçîâûìè îïåðàöèÿìè, â ñâÿçè ñ 
÷åì ðàñòóò òðóäîçàòðàòû. Îáû÷íûé øíåêîâûé 
òðàíñïîðòåð â ýòîì ñëó÷àå íåîáõîäèìî ïåðå-
äâèãàòü èëè èñïîëüçîâàòü íàïðàâëÿþùèå ïîâî-
ðîòíûå ëîòêè.

Â ðÿäå ðàáîò [3, 4, 5] ïðåäëîæåíà êîíñòðóê-
öèÿ øíåêîâîãî òðàíñïîðòåðà-ðàñïðåäåëèòåëÿ, 
îáåñïå÷èâàþùåãî ðàâíîìåðíîå ðàñïðåäåëåíèå 
çåðíà ïî âñåé äëèíå çàïîëíÿåìîé åìêîñòè çà 
ñ÷åò ïðîäîëüíîé ïðîðåçè (âûñûïíîãî îòâåð-
ñòèÿ) â íèæíåé ÷àñòè êîæóõà òðàíñïîðòåðà äëÿ 
âûãðóçêè çåðíà ïî âñåé åãî äëèíå. Ïîëó÷åíà 
ôîðìà âûñûïíîãî îòâåðñòèÿ â âèäå òðàïåöèè ñ 
ðàñøèðåíèÿìè â íà÷àëå è â êîíöå âûñûïíîãî 
îòâåðñòèÿ (ðèñ. 1).

Ðèñ. 1. Ñõåìà ðàáîòû øíåêîâîãî 
òðàíñïîðòåðà-ðàñïðåäåëèòåëÿ 
è ôîðìà âûñûïíîãî îòâåðñòèÿ

Â ðàáîòàõ [3, 5] ìû ïðèøëè ê âûâîäó, ÷òî 
ïëîùàäè S

1
, S

2
, …, S

n
 äîëæíû áûòü ðàâíû 

ìåæäó ñîáîé ñ ó÷åòîì êîýôôèöèåíòîâ ðàñõî-
äà çåðíà k ÷åðåç âûñûïíîå îòâåðñòèå äëÿ îáå-
ñïå÷åíèÿ ðàâíîìåðíîãî ðàñïðåäåëåíèÿ çåðíà 
âäîëü âñåé äëèíû L âûñûïíîãî îòâåðñòèÿ è, 
ñîîòâåòñòâåííî, îáåñïå÷åíèÿ ïîñòîÿííîãî 
çíà÷åíèÿ ïîòîêà P (P – êîëè÷åñòâî çåðíà îáúå-
ìîì V, ïðîøåäøåãî çà åäèíèöó âðåìåíè t ÷åðåç 
ïëîùàäü S) 

 P = k
1
S

1
 = k

2
S

2
 = … = k

n
S

n
 = const.  (1)

Öåëü èññëåäîâàíèÿ 
Îïðåäåëåíèå êîýôôèöèåíòîâ ðàñõîäà çåðíà 

k ÷åðåç âûñûïíîå îòâåðñòèå è óòî÷íåíèå åãî 
ôîðìû.

Ìàòåðèàëû, ìåòîäû èññëåäîâàíèÿ 
è èõ îáñóæäåíèå
Äëÿ îïðåäåëåíèÿ êîýôôèöèåíòîâ ðàñõîäà 

çåðíà k ÷åðåç âûñûïíîå îòâåðñòèå áûë ïðîâå-
äåí ëàáîðàòîðíûé ýêñïåðèìåíò.

Â åìêîñòü èç ïëàñòèêîâîé ïðÿìîóãîëüíîé 
òðóáû (ðèñ. 2), îòêðûòîé ñâåðõó, âñòàâèëè íà 
ðàâíîì ðàññòîÿíèè ïîïåðå÷íûå ìåìáðàíû (ðàç-
äåëèòåëüíûå ïëàñòèíû). Òåì ñàìûì âñþ åì-
êîñòü ðàçäåëèëè ïî âñåé äëèíå íà ñåìü îòñåêîâ 
øèðèíîé 60 ìì. Â äíèùå òðóáû ñäåëàëè âû-
ñûïíîå îòâåðñòèå â âèäå ïðîðåçè ïîñòîÿííîé 
øèðèíû. Âûñûïíîå îòâåðñòèå çàêðûëè ñíèçó 
âûäâèãàþùåéñÿ â áîê çàñëîíêîé òàê, ÷òîáû 
ìîæíî áûëî áûñòðî îòêðûòü è çàêðûòü îòâåð-
ñòèå, à òàêæå äëÿ èçìåíåíèÿ åãî øèðèíû. Ïðè 
çàêðûòîì âûñûïíîì îòâåðñòèè çàñûïàëè çåðíî 
ïøåíèöû îäèíàêîâûì îáúåìîì è ìàññîé m â 
êàæäûé èç îòñåêîâ. Ïîä âûñûïíûì îòâåðñòèåì 
óñòàíîâèëè ïðèìûêàþùèå äðóã ê äðóãó ëîòêè, 
êàæäûé ïîä ñâîèì îòñåêîì, â êîòîðûå áóäåò âû-
ñûïàòüñÿ çåðíî. Âûíóâ çàäâèæêó, ñ ïîìîùüþ 
õðîíîìåòðàæíîé âèäåîçàïèñè çàñåêàëè âðåìÿ, 
çà êîòîðîå ïðîèñõîäèëî ïîëíîå âûñûïàíèå 
çåðíà ÷åðåç âûñûïíîå îòâåðñòèå. 

Ðèñ. 2. Ëàáîðàòîðíàÿ óñòàíîâêà ïî îïðåäåëåíèþ 
êîýôôèöèåíòîâ ðàñõîäà çåðíà

Ïðîâîäèëè ýêñïåðèìåíò ïðè ñëåäóþùèõ óñ-
ëîâèÿõ: 

– ïðè ïîñòîÿííîé øèðèíå âûñûïíîãî îò-
âåðñòèÿ b çàñûïàëè çàðàíåå èçâåñòíûå ìàññû 
çåðíà m è èçìåðÿëè âðåìÿ t âûñûïàíèÿ èç êàæ-
äîãî îòñåêà; 



ISSN 0321-4443 Òðàêòîðû è ñåëüõîçìàøèíû, ¹ 6, 2018

Ò
Å

Î
Ð

È
ß

, 
Ê

Î
Í

Ñ
Ò

Ð
Ó

È
Ð

Î
Â

À
Í

È
Å

, 
È

Ñ
Ï

Û
Ò

À
Í

È
ß

Áû÷êîâ È.Å., Êóïðååíêî À.È., Áû÷êîâà Ò.Â., Èñàåâ Õ.Ì.

42

– ìåíÿëè øèðèíó âûñûïíîãî îòâåðñòèÿ b è 
ïîâòîðÿëè ýêñïåðèìåíò. 

Øèðèíó âûñûïíîãî îòâåðñòèÿ b â ýêñïåðè-
ìåíòå ìåíÿëè îò 7 äî 13 ìì. 

Äàëåå èçâåñòíûé îáúåì çåðíà èç êàæäîãî 
ëîòêà äåëèëè íà ïëîùàäü âûñûïíîãî îòâåð-
ñòèÿ, è íà âðåìÿ èñòå÷åíèÿ çåðíà ÷åðåç íåãî. 
Òåì ñàìûì íàõîäèëè çíà÷åíèÿ åäèíè÷íîãî 
ïîòîêà dP ïðè îïðåäåëåííîé øèðèíå ïðîðå-
çè b. Çíàÿ P è S, èç ôîðìóëû (1) îïðåäåëÿþòñÿ 
çíà÷åíèÿ êîýôôèöèåíòîâ ðàñõîäà k.

Ïðîâåäÿ ýêñïåðèìåíò ïî îïðåäåëåíèþ êîýô-
ôèöèåíòîâ ïðîõîäèìîñòè k çåðíà ÷åðåç âûñûï-
íîå îòâåðñòèå íà êàæäîì ó÷àñòêå, ìû ïîëó÷è-
ëè ñëåäóþùèå ðåçóëüòàòû: 

– â óñëîâèÿõ îãðàíè÷åííîé âûñîòû ñòîëáà 
çåðíà íàä îòâåðñòèåì (â íàøåì ñëó÷àå 110 ìì), 
ñêîðîñòü èñòå÷åíèÿ ÷åðåç âûñûïíîå îòâåð-
ñòèå è, ñîîòâåòñòâåííî, ïîòîê P, íå çàâèñÿò îò 
âûñîòû ñòîëáà çåðíà íàä îòâåðñòèåì;

– îïðåäåëåíî âðåìÿ âûñûïàíèÿ t è ïîòîê P 
ïðè ðàçëè÷íûõ çíà÷åíèÿõ øèðèíû âûñûïíîãî 
îòâåðñòèÿ b. Ïîñòðîåíà çàâèñèìîñòü åäèíè÷-
íîãî ïîòîêà dP îò b (ðèñ. 3);

– óñòàíîâäåíî, ÷òî êîýôôèöèåíò ðàñõîäà k 
çåðíà ÷åðåç âûñûïíîå îòâåðñòèå ðàâåí åäèíè÷-
íîìó ïîòîêó dP, êîòîðûé çàâèñèò îò øèðèíû 
âûñûïíîãî îòâåðñòèÿ b;

– ïðè øèðèíå âûñûïíîãî îòâåðñòèÿ ðàâíîé 
7 ìì èñòå÷åíèÿ çåðíà íå ïðîèñõîäèò.

Ðèñ. 3. Çàâèñèìîñòü åäèíè÷íîãî ïîòîêà dP 
îò øèðèíû âûñûïíîãî îòâåðñòèÿ b

Çàâèñèìîñòü åäèíè÷íîãî ïîòîêà dP îò 
øèðèíû âûñûïíîãî îòâåðñòèÿ b â ðåçóëüòàòå 
àïïðîêñèìàöèè ýêñïåðèìåíòàëüíîé êðèâîé íà 
ðèñ. 3 ðàññ÷èòûâàåòñÿ ïî ôîðìóëå:

 0,0144 0,0621.dP b     (2)

Èç âûðàæåíèÿ (2) ìîæíî îïðåäåëèòü ïîòîê 
çåðíà, êîòîðûé áóäåò ïðîõîäèòü ÷åðåç âûñûï-
íîå îòâåðñòèå øèðèíîé b íà ëþáîì åãî ó÷àñò-
êå îò 0 äî L. 

Íàéäåì çàâèñèìîñòü øèðèíû âûñûïíîãî îò-
âåðñòèÿ b îò åãî äëèíû a. 

Ïðèíèìàÿ äîïóùåíèå, ÷òî ïëîùàäü ñîïðè-
êîñíîâåíèÿ çåðíà ñ âûñûïíûì îòâåðñòèåì 
S = a·b (ãäå a – äëèíà çàãðóæåííîãî âûñûïíîãî 
îòâåðñòèÿ, îãðàíè÷åííîãî ìåæâèòêîâûì ïðî-
ñòðàíñòâîì øíåêà, b – ñðåäíÿÿ øèðèíà âûñûï-
íîãî îòâåðñòèÿ â ïðåäåëàõ a) íàõîäèì ïîòîê P 
÷åðåç ýòó ïëîùàäü:

 .P SdP abdP    (3)

Òàê êàê ïîòîê P âåëè÷èíà ïîñòîÿííàÿ 
(P = const), èç (3) íàõîäèì çàâèñèìîñòü b îò a:

/ ( )b P adP

èëè ñ ó÷åòîì âûðàæåíèÿ (2) 

  0,0144 0,0621
Pb

a b



.  (4)

Ïîñëå ïðåîáðàçîâàíèÿ âûðàæåíèÿ (4) ïîëó-
÷èì êâàäðàòíîå óðàâíåíèå:

 

20,0144 0,0621 0.Pb b
a

     (5)

Ðåøåíèåì óðàâíåíèÿ (5) áóäåò

 
20,0144 0,0621 0Pb b

a
   ;

 
20,0621  0,0621   4· 0,0144·  /

2·  0,0144
P ab  

 .  (6)

Çíà÷åíèå P âû÷èñëÿåòñÿ ïî ôîðìóëå:

 
2 2

ç / (60 ),P f R l n L     (7)

ãäå ρ
ç 

– îáúåìíàÿ ïëîòíîñòü çåðíà, 
ρ

ç
 = 750…800 ã/äì3; f – êîýôôèöèåíò çàïîëíåíèÿ 

ìåæâèòêîâîãî ïðîñòðàíñòâà øíåêà,  f = 0,1…0,4; 
R – ðàäèóñ øíåêà, R = 110 ìì; l – øàã øíåêà, 
l = 65 ìì; n – ÷àñòîòà âðàùåíèÿ øíåêà, 
n = 309 ìèí-1; L – äëèíà âûñûïíîãî îòâåðñòèÿ, 
L = 800 ìì.

Ïîäñòàâèâ âûðàæåíèå (7) â ôîðìóëó (6), ïî-
ëó÷èì óðàâíåíèå äëÿ íàõîæäåíèÿ øèðèíû âû-
ñûïíîãî îòâåðñòèÿ:

2 2
2   0,0621  0,0621   4·  0,0144· 

60 
2·  0,0144

ç f R l n
aLb

 
 

 .  

(8)



Îáîñíîâàíèå øèðèíû âûñûïíîãî îòâåðñòèÿ øíåêîâîãî òðàíñïîðòåðà-ðàñïðåäåëèòåëÿ

ISSN 0321-4443 Òðàêòîðû è ñåëüõîçìàøèíû, ¹ 6, 2018

Ò
Å

Î
Ð

È
ß

, 
Ê

Î
Í

Ñ
Ò

Ð
Ó

È
Ð

Î
Â

À
Í

È
Å

, 
È

Ñ
Ï

Û
Ò

À
Í

È
ß

43

Ïðåäïîëîæèâ, ÷òî çíà÷åíèå a ìåíÿåòñÿ îò 
âåëè÷èíû øàãà øíåêà l äî 1 ìì (ñì. ðèñ. 1), 
ìåòîäîì êîìïüþòåðíîãî ìîäåëèðîâàíèÿ [6] ïî 
óðàâíåíèþ (8) ïîñòðîèì çàâèñèìîñòü b = b(a) 
ïðè ïîñòîÿííîì ïîòîêå P = 80 ã/ñ (ðèñ. 4).

Ðèñ. 4. Çàâèñèìîñòü øèðèíû âûñûïíîãî îòâåðñòèÿ 
b = b(a)

Ëèíèÿ òðåíäà, ïðàêòè÷åñêè ñîâïàäàþùàÿ ñ 
ãðàôèêîì íà ðèñ. 4, îïèñûâàåò ñòåïåííóþ çà-
âèñèìîñòü øèðèíû âûñûïíîãî îòâåðñòèÿ îò 
çíà÷åíèÿ a â âèäå:

 
( 0,427)68,372b a  .  (9)

Òàê êàê ëèíèÿ òðåíäà ñ äîñòàòî÷íî âûñîêîé 
òî÷íîñòüþ ïîâòîðÿåò ãðàôèê ôóíêöèè (êîýôôè-
öèåíò äåòåðìèíàöèè R2

 
= 0,9995), ôîðìóëû (8) è 

(9) ÿâëÿþòñÿ òîæäåñòâåííûìè ïðè ïîñòîÿííîì 
ïîòîêå P = 80 ã/ñ. Î÷åâèäíî, ÷òî ïðè íîâûõ çíà-
÷åíèÿõ P òàêæå áóäåò ïîñòðîåíà ôóíêöèÿ è íàé-
äåíà îïèñûâàþùàÿ åå ñòåïåííàÿ çàâèñèìîñòü. 
Ïðîèçâîäèòåëüíîñòü òðàíñïîðòåðà áóäåò ðàâíà 
ïðîèçâåäåíèþ P íà ÷èñëî ìåæâèòêîâûõ ïðî-
ñòðàíñòâ â ïðåäåëàõ âûñûïíîãî îòâåðñòèÿ, êî-
òîðîå îïðåäåëÿåòñÿ îòíîøåíèåì L/l.

Ãðàôèê çàâèñèìîñòè b = b(a), èçîáðàæåííûé 
íà ðèñ. 4, îïèñûâàåò ôîðìó âûñûïíîãî îòâåð-
ñòèÿ. Äëÿ âèçóàëèçàöèè âûñûïíîãî îòâåðñòèÿ 
(ñ ó÷åòîì åãî ðàñïîëîæåíèÿ íà ðèñ. 1) ïðåîá-
ðàçóåì ãðàôèê ôóíêöèîíàëüíîé çàâèñèìîñòè 
(9) íà ðèñ. 4 ïóòåì åãî ñæàòèÿ, ñèììåòðèè îò-
íîñèòåëüíî êîîðäèíàòíûõ îñåé è ïàðàëëåëüíî-
ãî ïåðåíîñà. Â ðåçóëüòàòå ïîëó÷àåì óðàâíåíèå 
ôîðìû âûñûïíîãî îòâåðñòèÿ ïðè çíà÷åíèÿõ a 
îò l äî 1 è Ð = 80 ã/ñ â âèäå (ðèñ. 5):

 
0,42734,186( )b ma L    , (10)

ãäå m = L/l – êîýôôèöèåíò ðàñòÿæåíèÿ ãðàôè-
êà âäîëü îñè àáñöèññ. 

Äëÿ îïðåäåëåíèÿ ìàêñèìàëüíî âîçìîæíîé 
ïëîùàäè âûñûïíîãî îòâåðñòèÿ â ìåæâèòêîâûõ 
ïðîñòðàíñòâàõ ïî äëèíå òðàíñïîðòåðà ðàçäå-
ëèì ãðàôèê íà ðèñ. 5 ïî îñè L íà ðàâíîå ÷èñëî 
÷àñòåé ñîãëàñíî çíà÷åíèþ m. Âèòîê øíåêà, ðàñ-
ïîëàãàþùèéñÿ â íà÷àëå âûñûïíîãî îòâåðñòèÿ, 
ïðèíèìàåì çà íóëåâîé. Øèðèíà âûñûïíîãî îò-
âåðñòèÿ íàïðîòèâ íóëåâîãî âèòêà áóäåò ðàâíà 
çíà÷åíèþ b ïðè L = 0 (ðèñ. 5). Òîãäà øèðèíà âû-
ñûïíîãî îòâåðñòèÿ íàïðîòèâ ïåðâîãî ïî õîäó 
âèòêà áóäåò ðàâíà çíà÷åíèþ b â ïåðâîì ñå÷å-
íèè ãðàôèêà íà ðèñ. 5. Øèðèíà âûñûïíîãî îò-
âåðñòèÿ íàïðîòèâ âòîðîãî ïî õîäó âèòêà áóäåò 
ðàâíà çíà÷åíèþ b âî âòîðîì ñå÷åíèè ãðàôèêà 
è ò.ä. Çíàÿ íà÷àëüíóþ è êîíå÷íóþ øèðèíó âû-
ñûïíîãî îòâåðñòèÿ â êîíêðåòíîì ìåæâèòêîâîé 
ïðîñòðàíñòâå, îïðåäåëÿåì ìàêñèìàëüíî âîç-
ìîæíóþ ïëîùàäü âûñûïíîãî îòâåðñòèÿ.

Ðèñ. 5. Ôîðìà âûñûïíîãî îòâåðñòèÿ

Íà ïðàêòèêå äëÿ îáåñïå÷åíèÿ íà÷àëüíîãî 
ðàâíîìåðíîãî ðàñïðåäåëåíèÿ çåðíà øèðèíà 
âûñûïíîãî îòâåðñòèÿ ïîä íóëåâûì âèòêîì ñî-
ãëàñíî ðèñ. 1 äîëæíà áûòü íåñêîëüêî óâåëè÷å-
íà èç-çà ïàðàáîëè÷åñêîé òðàåêòîðèè ïàäåíèÿ 
âûñûïàþùåãîñÿ çåðíà.

Âûâîäû
Â õîäå èññëåäîâàíèÿ íàìè ïîëó÷åíî âûðà-

æåíèå (8), îïðåäåëÿþùåå øèðèíó âûñûïíîãî 
îòâåðñòèÿ. Ãðàôèê çàâèñèìîñòè b = b(a), èçî-
áðàæåííûé íà ðèñ. 5, äåìîíñòðèðóåò ôîðìó 
âûñûïíîãî îòâåðñòèÿ ïðè çàäàííûõ êîíñòðóê-
òèâíî-ðåæèìíûõ ïàðàìåòðàõ øíåêîâîãî òðàíñ-
ïîðòåðà-ðàñïðåäåëèòåëÿ.

Äàëüíåéøèì íàïðàâëåíèåì èññëåäîâàíèé 
ÿâëÿåòñÿ ýêñïåðèìåíòàëüíàÿ ïðîâåðêà ïîëó-
÷åííîé ôîðìû âûñûïíîãî îòâåðñòèÿ è óñòà-
íîâëåíèå âîçìîæíî åùå íå âûÿâëåííûõ êîí-
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ñòðóêòèâíî-ðåæèìíûõ ïàðàìåòðîâ øíåêîâîãî 
òðàíñïîðòåðà-ðàñïðåäåëèòåëÿ, îáåñïå÷èâàþ-
ùèõ ðàâíîìåðíîå ðàñïðåäåëåíèå çåðíà ïî âñåé 
äëèíå âûñûïíîãî îòâåðñòèÿ.
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