ÇÀÍßÒÈÅ 1





ÇÀÄÀ×È   ÏÎ   ÎÄÍÎÔÀÇÍÛÌ   ÏÐÅÎÁÐÀÇÎÂÀÒÅËßÌ 





	Ç à ä à ÷ à  1.  Îäíîôàçíûé îäíîíàïðàâëåííûé îäíîïóëüñíûé óïðàâëÿåìûé âûïðÿìèòåëü ðàáîòàåò íà ÷èñòî èíäóêòèâíóþ íàãðóçêó  Ld=40 ìÃí. Ïðåîáðàçîâàòåëüíûé òðàíñôîðìàòîð èäåàëåí, íàïðÿæåíèå âåíòèëüíîé îáìîòêè òðàíñôîðìàòîðà Us=100 Â. Îïðåäåëèòü ñðåäíèå çíà÷åíèÿ òîêîâ íàãðóçêè äëÿ óãëîâ óïðàâëåíèÿ (=0( è (=60(.


	Ð å ø å í è å. Òàê êàê íàãðóçêà ÷èñòî èíäóêòèâíàÿ, òî âñå íàïðÿæåíèå ïðåîáðàçîâàòåëÿ ïðèëîæåíî ê èíäóêòèâíîñòè. Â óñòàíîâèâøåìñÿ ðåæèìå ïîëîæèòåëüíûå è îòðèöàòåëüíûå ïëîùàäè ïîä êðèâûìè íàïðÿæåíèÿ íà èíäóêòèâíîñòè áóäóò ðàâíû. Èç ðèñ. 1 ñëåäóåò, ÷òî óãîë âûêëþ÷åíèÿ âåíòèëÿ ðàâåí (=360(( (. Êðîìå òîãî, íàïðÿæåíèå, ïîÿâëÿþùååñÿ íà âûõîäíûõ âûâîäàõ âûïðÿìèòåëÿ, îêàçûâàåòñÿ ïåðåìåííûì.


�EMBED PBrush���Ðèñ. 1. Äèàãðàììû òîêîâ è íàïðÿæåíèé óïðàâëÿåìîãî âûïðÿìèòåëÿ ñî ñõåìîé 1Ô1Í1Ï, ðàáîòàþùåãî íà ÷èñòî èíäóêòèâíóþ íàãðóçêó ïðè (=60(�
�
�EMBED PBrush���


Ðèñ. 2. Äèàãðàììû òîêîâ è íàïðÿæåíèé íåóïðàâëÿåìîãî âûïðÿìèòåëÿ ñî ñõåìîé 1Ô1Í1Ï, ðàáîòàþùåãî íà ÷èñòî èíäóêòèâíóþ íàãðóçêó�
�



	Ïðè óãëå óïðàâëåíèÿ (=0( óãîë âûêëþ÷åíèÿ (=360(, ò.å. ïðåîáðàçîâàòåëü ðàáîòàåò â ïðåäåëüíîì ðåæèìå íåïðåðûâíîé ïðîâîäèìîñòè è âñå íàïðÿæåíèå âåíòèëüíîé îáìîòêè ïðèëîæåíî ê âûâîäàì. Äèôôåðåíöèàëüíîå óðàâíåíèå ñõåìû ìîæåò áûòü çàïèñàíî â âèäå


  �EMBED Equation.3���


	Íà÷àëüíûì óñëîâèåì ÿâëÿåòñÿ id=0  ïðè  t =0.


	Ðåøåíèå óðàâíåíèÿ :


�EMBED Equation.3���


	Ôîðìû êðèâûõ òîêà è íàïðÿæåíèÿ íà âûâîäàõ âûïðÿìèòåëÿ ïîêàçàíû íà ðèñ. 2.


	Ñðåäíåå çíà÷åíèå òîêà ðàâíî


�EMBED Equation.3���


ò.å.  �EMBED Equation.3��� A.


	Ïðè óãëå óïðàâëåíèÿ (=60( óãîë âûêëþ÷åíèÿ (= 360(( 60(=300(, ò.å. ïðîâîäèìîñòü áóäåò ïðåðûâèñòîé. Èç ðèñ. 1 ñëåäóåò, ÷òî íàïðÿæåíèå íà âûâîäàõ ðàâíî : 


        (�EMBED Equation.3��� åñëè ((n2(( (t(( (n2(;


 ud= (


        (0, åñëè (+n2(( (t(( ( (n +1)2(,


ãäå n - öåëîå ÷èñëî.


	Äèôôåðåíöèàëüíîå óðàâíåíèå äëÿ ïåðèîäà ïðîâîäèìîñòè ïðè íà÷àëüíîì óñëîâèè id=0  â ìîìåíò   t =(/( èìååò ðåøåíèå:


�EMBED Equation.3���


	Ôîðìà êðèâîé òîêà ïîêàçàíà íà ðèñ. 1.


	Ñðåäíåå çíà÷åíèå òîêà ðàâíî


�EMBED Equation.3���


�EMBED Equation.3���


�EMBED Equation.3���.


	Â ðåçóëüòàòå ïîëó÷àåì: Id=6,82 A. 





	Ç à ä à ÷ à 2.   Ïàäåíèå íàïðÿæåíèÿ â ïðÿìîì íàïðàâëåíèè (Uä â êðåìíèåâîì äèîäå â çàâèñèìîñòè îò ïðîòåêàþùåãî â íåì òîêà iä çàäàíî ñîîòíîøåíèåì


(Uä = 0,85 + 0,9(10(3 iä .


	Îïðåäåëèòü ñðåäíåå çíà÷åíèå ïîòåðü Pä â äèîäå ïðåîáðàçîâàòåëÿ ñî ñõåìîé 1Ô1Í1Ï, ðàáîòàþùåãî íà àêòèâíóþ íàãðóçêó. Ñðåäíåå çíà÷åíèå òîêà íàãðóçêè Id=100 À.


	Ð å ø å í è å.


�EMBED Equation.3���


�EMBED Equation.3���  , 


ò.å.   Pä= 0,85Iä+0,9(10(3 Iä2.


	Òàê êàê Iä= Id, òî èìååì:


Iä= Id=100 À.


	Ôîðìà êðèâîé òîêà, ïðîòåêàþùåãî ÷åðåç äèîä, ïîêàçàíà íà ðèñ. 3. Ìàêñèìàëüíîå çíà÷åíèå  âåëè÷èíû òîêà äèîäà îáîçíà÷èì Imax.  Âû÷èñëèì âåëè÷èíó �EMBED Equation.3���:


�EMBED Equation.3���   ;


�EMBED Equation.3���   ;


�EMBED Equation.3����EMBED Equation.3��� A2.


�EMBED PBrush���


Ðèñ. 3. Äèàãðàììà òîêà âûïðÿìèòåëÿ, ðàáîòàþùåãî íà àêòèâíóþ íàãðóçêó�
�
Ðèñ. 4. Óïðàâëÿåìûé ïðåîáðàçîâàòåëü ñî ñõåìîé 1Ô1Í2Ï�
�



	Ïîòåðè â äèîäå ðàâíû


Pä= 0,85(100+0,9(10(3 (24649 =107,2 Âò.
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	Ç à ä à ÷ à 3. Ïîñòðîèòü êðèâûå òîêîâ id, is1, is2 è ip äëÿ ñõåìû ïðåîáðàçîâàòåëÿ, ïðåäñòàâëåííîé íà ðèñ. 4, è ñîïîñòàâèòü èõ ñ êðèâîé íàïðÿæåíèÿ up, ñîõðàíÿÿ ïðàâèëüíûìè ôàçû; âû÷èñëèòü ñðåäíåå çíà÷åíèå òîêà id.  Äàíî: Up=100 B, f=50 Ãö, kòð=1, (=45(, Rd=10 Îì, Ld=0, L(=0. Òðàíñôîðìàòîð è ïîëóïðîâîäíèêîâûå âåíòèëè èäåàëüíûå.


	Ð å ø å í è å. Êðèâûå íàïðÿæåíèÿ ñåòåâîé îáìîòêè è óêàçàííûõ òîêîâ ïðåäñòàâëåíû íà ðèñ. 5. Ñðåäíåå çíà÷åíèå òîêà íàãðóçêè ðàâíî


�EMBED Equation.3���


�EMBED Equation.3��� A.


�EMBED PBrush���


Ðèñ. 5. Äèàãðàììû íàïðÿæåíèé è òîêîâ â ñõåìå íà ðèñ.4, ðàáîòàþùåé íà ÷èñòî àêòèâíóþ íàãðóçêó�
�
Ðèñ. 6. Äèàãðàììû íàïðÿæåíèé è òîêîâ â ñõåìå íà ðèñ.4, ðàáîòàþùåé íà àêòèâíóþ íàãðóçêó ñî ñãëàæèâàþùèì ðåàêòîðîì�
�



	Ç à ä à ÷ à 4. Ïîñòðîèòü êðèâûå òîêîâ id, is1, is2 è ip  â ñõåìå ïðåîáðàçîâàòåëÿ, ïîêàçàííîé íà ðèñ. 4, è ñîïîñòàâèòü èõ ñ êðèâîé íàïðÿæåíèÿ up. Îïðåäåëèòü ðàñ÷åòíóþ ìîùíîñòü òðàíñôîðìàòîðà Sòð ïðè óêàçàííûõ óñëîâèÿõ ðàáîòû. Äàíî: Up=100 B, f=50 Ãö, kòð=1, (=45(, Rd=10 Îì, Ld(�EMBED Equation.3���, L(=0. Òðàíñôîðìàòîð è ïîëóïðîâîäíèêîâûå âåíòèëè èäåàëüíûå.


 	Ð å ø å í è å. Òðåáóåìûå êðèâûå ïîêàçàíû íà ðèñ. 6. Ñðåäíåå çíà÷åíèå âûïðÿìëåííîãî íàïðÿæåíèÿ


�EMBED Equation.3��� B.


	Ñðåäíåå çíà÷åíèå âûïðÿìëåííîãî òîêà


�EMBED Equation.3��� A.


	Äåéñòâóþùåå çíà÷åíèå òîêà â êàæäîé èç âåíòèëüíûõ ïîëóîáìîòîê 


�EMBED Equation.3���  .


	Ìîùíîñòü âåíòèëüíîé îáìîòêè


�EMBED Equation.3��� B(A .


	Äåéñòâóþùåå çíà÷åíèå òîêà ñåòåâîé îáìîòêè


�EMBED Equation.3��� A.


	Ìîùíîñòü ñåòåâîé îáìîòêè


�EMBED Equation.3��� B(A.


	Ðàñ÷åòíàÿ ìîùíîñòü òðàíñôîðìàòîðà


�EMBED Equation.3��� B(A.





	Ç à ä à ÷ à 5. Ïîñòðîèòü êðèâûå òîêîâ id, is1, is2, ip è íàïðÿæåíèÿ ud â ñõåìå ïðåîáðàçîâàòåëÿ, ïîêàçàííîé íà ðèñ. 4, è ñîïîñòàâèòü èõ ñ êðèâîé íàïðÿæåíèÿ up. Îïðåäåëèòü ñðåäíåå çíà÷åíèå òîêà íàãðóçêè.  Äàíî: Up=100 B, f=50 Ãö, kòð=1, (=0, Rd=10 Îì, Ld(�EMBED Equation.3���. Èíäóêòèâíîñòü òðàíñôîðìàòîðà L(=10 ìÃí. Ïîëóïðîâîäíèêîâûå âåíòèëè èäåàëüíûå.


	Ð å ø å í è å. Êðèâûå íàïðÿæåíèé è òîêîâ ïîêàçàíû íà ðèñ. 7. Ñðåäíåå çíà÷åíèå âûïðÿìëåííîãî íàïðÿæåíèÿ â äàííîì ñëó÷àå ðàâíî: 


�EMBED Equation.3���  ,


 �EMBED Equation.3���  ,


ãäå p - ÷èñëî ïóëüñàöèé,  ðàâíîå 2 äëÿ äàííîé ñõåìû ñîåäèíåíèé.


	Ðåøàÿ ýòè äâà óðàâíåíèÿ ñîâìåñòíî, ïîëó÷àåì


�EMBED Equation.3���  .


	Ïîäñòàíîâêà ÷èñëåííûõ çíà÷åíèé äàåò:


Id=8,22 A.





	Ç à ä à ÷ à 6.  Ïîñòðîèòü êðèâûå òîêîâ id, is1, is2, ip  è íàïðÿæåíèÿ ud â ñõåìå ïðåîáðàçîâàòåëÿ, ïîêàçàííîé íà ðèñ. 4, è ñîïîñòàâèòü èõ ñ êðèâîé íàïðÿæåíèÿ up. Îïðåäåëèòü ñðåäíåå çíà÷åíèå òîêà íàãðóçêè.  Äàíî: Up=100 B, f=50 Ãö, kòð=1, (=45(, Rd=10 Îì, Ld(�EMBED Equation.3���. Èíäóêòèâíîñòü òðàíñôîðìàòîðà L(=20 ìÃí. Ïîëóïðîâîäíèêîâûå âåíòèëè èäåàëüíûå.


	Ð å ø å í è å. Êðèâûå íàïðÿæåíèé è òîêîâ ïîêàçàíû íà ðèñ. 8. Ñðåäíåå çíà÷åíèå íàïðÿæåíèÿ ðàâíî:


�EMBED Equation.3��� ,  �EMBED Equation.3���.


�EMBED PBrush���


Ðèñ. 7. Äèàãðàììû íàïðÿæåíèé è òîêîâ ïðè (=0( â ñõåìå íà ðèñ.4 


ñ ó÷åòîì êîììóòàöèè�
�
Ðèñ. 8. Äèàãðàììû íàïðÿæåíèé è òîêîâ ïðè (=45( â ñõåìå íà ðèñ.4 ñ ó÷åòîì êîììóòàöèè�
�



	Ðåøèâ ýòè óðàâíåíèÿ ñîâìåñòíî, ïîëó÷èì


�EMBED Equation.3��� A.
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	Ç à ä à ÷ à 7. Îïðåäåëèòü íàïðÿæåíèå, ïîêàçûâàåìîå âîëüòìåòðîì â ñõåìå íà ðèñ. 9, åñëè Us=us1=us2=100 B, Ed=70,5 B è à) (=0(, á) (=90(. Øèðèíà èìïóëüñà óïðàâëåíèÿ ðàâíà 60(. Ïðèìåíåí âîëüòìåòð ýëåêòðîäèíàìè÷åñêîé ñèñòåìû. Òðàíñôîðìàòîð è âåíòèëè èäåàëüíûå.


	Ð å ø å í è å. Âîëüòìåòðîì èçìåðÿþò ñðåäíåå çíà÷åíèå íàïðÿæåíèÿ íà âûõîäå âûïðÿìèòåëÿ:


�EMBED Equation.3��� .


	à) Â ñîîòâåòñòâèè ñ ðèñ. 10 óãëû âêëþ÷åíèÿ è âûêëþ÷åíèÿ âåíòèëåé ìîãóò áûòü âû÷èñëåíû èç óñëîâèÿ ðàâåíñòâà ïðîòèâî-ÝÄÑ Ed è íàïðÿæåíèÿ us :


�EMBED Equation.3���


�EMBED PBrush���


Ðèñ. 9. Óïðàâëÿåìûé âûïðÿìèòåëü ñî ñõåìîé 1Ô1Í2Ï, ðàáîòàþùèé íà íàãðóçêó, ïðåäñòàâëåííóþ ïðîòèâî-ÝÄÑ è ðåçèñòîðîì�
�
Ðèñ. 10. Äèàãðàììà âûïðÿìëåííîãî íàïðÿæåíèÿ â ñõåìå íà ðèñ. 9; à) ïðè óãëå óïðàâëåíèÿ�EMBED Equation.3���(=0; á) ïðè (=90(�
�



÷òî äàåò óãîë âêëþ÷åíèÿ�EMBED Equation.3���(=30( è óãîë âûêëþ÷åíèÿ (=150(, ñëåäîâàòåëüíî âåíòèëè íå ìîãóò âêëþ÷àòüñÿ ïðè óãëàõ, ìåíüøèõ 30(, ïîýòîìó ïðè óãëå óïðàâëåíèÿ�EMBED Equation.3���(=0( íåîáõîäèìû øèðîêèå óïðàâëÿþùèå èìïóëüñû.


	Âûïðÿìëåííîå íàïðÿæåíèå ðàâíî


�EMBED Equation.3��� 


�EMBED Equation.3��� B.


	á) Ïðè �EMBED Equation.3���(=90( óãîë âûêëþ÷åíèÿ âåíòèëåé îñòàåòñÿ ðàâíûì (=150(,  ñðåäíåå çíà÷åíèå  íàïðÿæåíèÿ ðàâíî


�EMBED Equation.3��� 


�EMBED Equation.3��� Â.





	Ç à ä à ÷ à 8. Â ïîëóóïðàâëÿåìîé ìîñòîâîé ñõåìå, ïîêàçàííîé íà ðèñ. 11, Us=100 B, (=60(, Rd=1 Îì, Ld(�EMBED Equation.3���. Òðàíñôîðìàòîð è âåíòèëè èäåàëüíûå. Ïîñòðîèòü êðèâûå òîêîâ íàãðóçêè, äèîäîâ è òèðèñòîðîâ. Îïðåäåëèòü ñðåäíèå è äåéñòâóþùèå çíà÷åíèÿ ýòèõ òîêîâ.


	Ð å ø å í è å . Êðèâûå âûõîäíîãî íàïðÿæåíèÿ, òîêîâ âåíòèëåé è íàãðóçêè ïîêàçàíû íà ðèñ. 12.


�EMBED PBrush���





	Âûïðÿìëåííîå íàïðÿæåíèå


�EMBED Equation.3��� À.


	Ñðåäíåå çíà÷åíèå òîêà íàãðóçêè 


�EMBED Equation.3��� A.


	Ñðåäíèå çíà÷åíèÿ òîêîâ òèðèñòîðîâ Iò.ñð è äèîäîâ Iä.ñð ðàâíû ñîîòâåòñòâåííî:


�EMBED Equation.3��� A;


�EMBED Equation.3��� A.


	Äåéñòâóþùèå çíà÷åíèÿ òîêîâ òèðèñòîðîâ Iò  è äèîäîâ Iäðàâíû:


�EMBED Equation.3��� A;


�EMBED Equation.3��� A.
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   ÇÀÄÀ×È ÏÎ ÒÐÅÕÔÀÇÍÛÌ ÏÐÅÎÁÐÀÇÎÂÀÒÅËßÌ





	Ç à ä à ÷ à 9.  Îïðåäåëèòü äîïóñòèìûå çíà÷åíèÿ âûïðÿìëåííîãî íàïðÿæåíèÿ, òîêà è ìîùíîñòè íàãðóçêè, ïèòàåìîé âûïðÿìèòåëåì ñî ñõåìîé ñîåäèíåíèé 3Ô1Í3Ï, åñëè íàãðóçêà ñîñòîèò òîëüêî èç ðåçèñòîðà, äîïóñòèìîå ñðåäíåå çíà÷åíèå òîêà âåíòèëÿ 200 À, à äîïóñòèìîå ìàêñèìàëüíîå çíà÷åíèå ïîâòîðÿþùåãîñÿ îáðàòíîãî íàïðÿæåíèÿ íà äèîäå Uîáð=700 Â. Âûïðÿìèòåëü íå ñîäåðæèò ïîñëåäîâàòåëüíî èëè ïàðàëëåëüíî ñîåäèíåííûõ äèîäîâ. Ñåòü, òðàíñôîðìàòîð è äèîäû èäåàëüíûå.


	Ð å ø å í è å . Ìàêñèìàëüíîå îáðàòíîå íàïðÿæåíèå äèîäîâ ñâÿçàíî ñ äåéñòâóþùèì çíà÷åíèåì ôàçíîãî íàïðÿæåíèÿ Us âåíòèëüíîé îáìîòêè òðàíñôîðìàòîðà ñîîòíîøåíèåì


Uîáð �EMBED Equation.3���  .


	Âûðàçèâ îòíîñèòåëüíî Us , ïîëó÷èì  çíà÷åíèå 


Us =Uîáð /�EMBED Equation.3��� Â.


	Íàèáîëüøåå äîïóñòèìîå çíà÷åíèå âûïðÿìëåííîãî íàïðÿæåíèÿ 


�EMBED Equation.3��� B.


	Íàèáîëüøèé äîïóñòèìûé òîê íàãðóçêè 


�EMBED Equation.3��� À.


	Íàèáîëüøàÿ ìîùíîñòü íàãðóçêè


�EMBED Equation.3��� Âò=200,7 êÂò.





	Ç à ä à ÷ à 10.  Íåóïðàâëÿåìûé âûïðÿìèòåëü ñî ñõåìîé ñîåäèíåíèé 3Ô1Í3Ï ðèñ. 13,à ðàáîòàåò íà àêòèâíóþ íàãðóçêó. Â îäíîé èç ôàç ñðàáîòàë ïðåäîõðàíèòåëü. Ïîñòðîèòü êðèâóþ âûïðÿìëåííîãî òîêà è íàéòè åãî ñðåäíåå çíà÷åíèå. Íàéòè ñðåäíèå çíà÷åíèÿ òîêîâ âåíòèëåé â íåïîâðåæäåííûõ ôàçàõ. Âåíòèëè è òðàíñôîðìàòîð èäåàëüíûå. Äàíî: Rd=1 Îì, Us=100 B.


	Ð å ø å í è å.   Êðèâàÿ  âûïðÿìëåííîãî  íàïðÿæåíèÿ ïîêàçàíà íà ðèñ. 13,á. Êðèâàÿ âûïðÿìëåííîãî òîêà ïîäîáíà. Äëÿ ýòèõ êðèâûõ ïîëó÷àåì:


�EMBED Equation.3���


�EMBED Equation.3��� Â;


�EMBED Equation.3��� À.


�EMBED PBrush���


Ðèñ. 13. Ñõåìà ñîåäèíåíèé 3Ô1Í3Ï (à) è äèàãðàììà âûïðÿìëåííîãî íàïðÿæåíèÿ (á)





	Ñðåäíèå çíà÷åíèÿ òîêîâ ïåðâîãî è âòîðîãî äèîäîâ  Iä.ñð â íåïîâðåæäåííûõ ôàçàõ  ðàâíû ïî âåëè÷èíå è ñîñòàâëÿþò


�EMBED Equation.3����EMBED Equation.3��� À.





	Ç à ä à ÷ à 11. Ïðåîáðàçîâàòåëü ñî ñõåìîé ñîåäèíåíèé 3Ô1Í3Ï ðàáîòàåò íà àêòèâíóþ íàãðóçêó, Rd=10 Îì. Äåéñòâóþùåå çíà÷åíèå ôàçíîãî íàïðÿæåíèÿ âåíòèëüíûõ îáìîòîê òðàíñôîðìàòîðà Us=220 Â, óãîë óïðàâëåíèÿ (=60(. Ïîñòðîèòü êðèâóþ òîêà íàãðóçêè. Îïðåäåëèòü ñðåäíåå çíà÷åíèå òîêà íàãðóçêè, à òàêæå ñðåäíåå è äåéñòâóþùåå çíà÷åíèÿ òîêà òèðèñòîðà. 


	Ð å ø å í è å . Êðèâàÿ òîêà íàãðóçêè ïðåäñòàâëåíà íà ðèñ. 14. Ïðîâîäèìîñòü ïðåðûâèñòàÿ, ñëåäîâàòåëüíî, 


�EMBED Equation.3��� Â;


�EMBED Equation.3��� A.


�EMBED PBrush���





�EMBED Equation.3���	Ñðåäíèå çíà÷åíèÿ òîêîâ òèðèñòîðîâ 


�EMBED Equation.3��� À.


	Äåéñòâóþùèå çíà÷åíèÿ òîêîâ òèðèñòîðîâ 


�EMBED Equation.3��� À.
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	Ç à ä à ÷ à 12. Äëÿ ñõåìû, ïîêàçàííîé íà ðèñ. 15, ïîñòðîèòü êðèâûå âûïðÿìëåííîãî íàïðÿæåíèÿ ud, òîêîâ âåíòèëüíûõ îáìîòîê èäåàëüíîãî ïðåîáðàçîâàòåëüíîãî òðàíñôîðìàòîðà è òîêà øóíòèðóþùåãî äèîäà. Óãîë óïðàâëåíèÿ (=60(. Îïðåäåëèòü äåéñòâóþùåå è ñðåäíåå çíà÷åíèÿ òîêîâ âåíòèëüíûõ îáìîòîê òðàíñôîðìàòîðà è øóíòèðóþùåãî äèîäà è ñðåäíåå çíà÷åíèå âûïðÿìëåííîãî íàïðÿæåíèÿ äëÿ Us =100 Â, f=50 Ãö, Rd=10 Îì, Ld=( .


�EMBED PBrush���


	Ð å ø å í è å . Êðèâûå òîêà è íàïðÿæåíèÿ ïîêàçàíû íà ðèñ.16. Çäåñü (( = (+30(, òàê êàê óãîë îòêðûâàíèÿ òèðèñòîðà îòñ÷èòûâàåòñÿ îò ìîìåíòà åñòåñòâåííîé êîììóòàöèè âåíòèëåé. Ïðè íàëè÷èè øóíòèðóþùåãî äèîäà óãîë âûêëþ÷åíèÿ (=180(.


	Ñðåäíåå çíà÷åíèå íàïðÿæåíèÿ íà íàãðóçêå


�EMBED Equation.3��� Â.


	Ñðåäíåå çíà÷åíèå òîêà íàãðóçêè


�EMBED Equation.3��� A.


	Ñðåäíåå çíà÷åíèå òîêà âåíòèëüíîé îáìîòêè òðàíñôîðìàòîðà


Is.ñð�EMBED Equation.3��� À.


	Äåéñòâóþùåå çíà÷åíèå òîêà âåíòèëüíîé îáìîòêè òðàíñôîðìàòîðà


�EMBED Equation.3��� A.


	Ñðåäíåå çíà÷åíèå òîêà øóíòèðóþùåãî äèîäà


�EMBED Equation.3��� À.


	Äåéñòâóþùåå çíà÷åíèå òîêà øóíòèðóþùåãî äèîäà


�EMBED Equation.3��� A.


	Ç à ä à ÷ à 13. Óïðàâëÿåìûé èäåàëüíûé ïðåîáðàçîâàòåëü ñî ñõåìîé ñîåäèíåíèé 3Ô1Í3Ï ðàáîòàåò íà íàãðóçêó, ñîñòîÿùóþ èç ïîñëåäîâàòåëüíî ñîåäèíåííûõ àêòèâíîãî ñîïðîòèâëåíèÿ Rd=10 Îì è èíäóêòèâíîñòè Ld=(. Äåéñòâóþùåå çíà÷åíèå ôàçíîãî íàïðÿæåíèÿ âåíòèëüíîé îáìîòêè òðàíñôîðìàòîðà Us=220 Â, óãîë óïðàâëåíèÿ (=60(. Ïîñòðîèòü êðèâûå âûïðÿìëåííîãî íàïðÿæåíèÿ è òîêà òèðèñòîðà. Îïðåäåëèòü ñðåäíåå è äåéñòâóþùåå çíà÷åíèå òîêà íàãðóçêè è òîêà òèðèñòîðà.


	Ð å ø å í è å . Êðèâûå âûïðÿìëåííîãî íàïðÿæåíèÿ è òîêà ïîêàçàíû íà ðèñ. 17.


�EMBED PBrush���


 	Ñðåäíåå çíà÷åíèå íàïðÿæåíèÿ


�EMBED Equation.3��� Â.


	Ñðåäíåå çíà÷åíèå òîêà íàãðóçêè


�EMBED Equation.3��� À.


	Ñðåäíåå çíà÷åíèå òîêà òèðèñòîðà


Iò.ñð �EMBED Equation.3��� À.


	Äåéñòâóþùåå çíà÷åíèå òîêà òèðèñòîðà


�EMBED Equation.3��� À.





	Ç à ä à ÷ à 14. Îïðåäåëèòü ñðåäíèå çíà÷åíèÿ è ôîðìó êðèâîé òîêà íàãðóçêè è òîêà, ïðîõîäÿùåãî ÷åðåç òèðèñòîð ïðåîáðàçîâàòåëÿ ñî ñõåìîé ñîåäèíåíèé 3Ô1Í3Ï, ïîêàçàííîé íà ðèñ. 18. Òðàíñôîðìàòîð è âåíòèëè èäåàëüíûå. Äàíî: Us =100 Â, Ed=70,7 B, Rd=1 Îì, (=60 (.


	Ð å ø å í è å. Êàê ïîêàçàíî íà ðèñ. 19, ïðè çàäàííûõ çíà÷åíèÿõ Ed è  (  ïðîâîäèìîñòü áóäåò ïðåðûâèñòîé.


�EMBED PBrush���





Ðèñ. 18. Ñõåìà âûïðÿìèòåëÿ�
�
Ðèñ. 19. Äèàãðàììû âûïðÿìëåííûõ íàïðÿæåíèé è òîêîâ�
�



	Èç âûðàæåíèÿ


�EMBED Equation.3���


ñëåäóåò, ÷òî 


�EMBED Equation.3��� .


	Ñðåäíåå çíà÷åíèå âûõîäíîãî íàïðÿæåíèÿ ðàâíî


�EMBED Equation.3��� .


	Ïîäñòàâèâ ÷èñëåííûå çíà÷åíèÿ, ïîëó÷èì


�EMBED Equation.3��� Â.


	Èñêîìûå çíà÷åíèÿ òîêîâ ðàâíû:


�EMBED Equation.3��� A;


�EMBED Equation.3��� A.
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	Ç à ä à ÷ à 15. Óïðàâëÿåìûé ïðåîáðàçîâàòåëü ñî ñõåìîé ñîåäèíåíèé 3Ô1Í3Ï ðàáîòàåò íà íàãðóçêó, ïðåäñòàâëåííóþ íà ðèñ. 20,à. Óãîë óïðàâëåíèÿ (=150(. Ïîñòðîèòü êðèâûå ïàäåíèÿ íàïðÿæåíèÿ íà íàãðóçêå è òîêà íàãðóçêè. Íàéòè ñðåäíåå çíà÷åíèå òîêà íàãðóçêè. Òðàíñôîðìàòîð è âåíòèëè èäåàëüíûå. Äàíî: Us =100 Â, Ed=200 Â, Rd=1 Îì, Ld=(.


�EMBED PBrush���


Ðèñ. 20. Ñõåìà âûïðÿìèòåëÿ (à) è äèàãðàììû âûïðÿìëåííûõ íàïðÿæåíèé è òîêîâ (á)





 	Ð å ø å í è å. Êðèâûå íàïðÿæåíèÿ è òîêà ïðèâåäåíû íà ðèñ. 20,á. Óðàâíåíèå äëÿ ñðåäíèõ çíà÷åíèé íàïðÿæåíèé â öåïè ïîñòîÿííîãî òîêà:


�EMBED Equation.3��� .


	Ñðåäíåå çíà÷åíèå âûïðÿìëåííîãî íàïðÿæåíèÿ


�EMBED Equation.3��� Â.


	Ñðåäíåå çíà÷åíèå òîêà íàãðóçêè


�EMBED Equation.3��� A.





	Ç à ä à ÷ à 16. Òðåõôàçíûé íåóïðàâëÿåìûé ïðåîáðàçîâàòåëü ñ ìîñòîâîé ñõåìîé ñîåäèíåíèé (ðèñ. 21) ðàáîòàåò íà íàãðóçêó, ñîñòîÿùóþ èç ïîñëåäîâàòåëüíî ñîåäèíåííûõ ðåçèñòîðà ñ ñîïðîòèâëåíèåì Rd è ðåàêòîðà ñ èíäóêòèâíîñòüþ Ld. Ïîñòðîèòü êðèâûå âûïðÿìëåííîãî íàïðÿæåíèÿ, òîêà äèîäà è ôàçíîãî òîêà âåíòèëüíîé îáìîòêè. Îïðåäåëèòü ñðåäíèå çíà÷åíèÿ òîêà äèîäà è ôàçíîãî òîêà, à òàêæå óãîë êîììóòàöèè ïðè óñëîâèè, ÷òî Us =220 Â, X(=0,3 Îì, Rd=5 Îì, Ld=(. Äèîäû èäåàëüíûå, à àêòèâíîå ñîïðîòèâëåíèå òðàíñôîðìàòîðà ïðåíåáðåæèìî ìàëî. 


�EMBED PBrush���


Ðèñ. 21. Ñõåìà âûïðÿìèòåëÿ 3Ô2Í6Ï�
�
Ðèñ. 22. Äèàãðàììû íàïðÿæåíèé è òîêîâ âûïðÿìèòåëÿ ðèñ. 21�
�



	Ð å ø å í è å. Êðèâûå íàïðÿæåíèé è òîêîâ ïðåäñòàâëåíû íà ðèñ. 22. Ñðåäíåå çíà÷åíèå âûïðÿìëåííîãî íàïðÿæåíèÿ ðàâíî


�EMBED Equation.3��� ,


îòñþäà


�EMBED Equation.3��� A,


�EMBED Equation.3��� B.


	Çàâèñèìîñòü


�EMBED Equation.3���


äàåò óãîë êîììóòàöèè


�EMBED Equation.3��� .


	Ñðåäíåå çíà÷åíèå òîêà äèîäà


�EMBED Equation.3��� A.


	Ñðåäíåå çíà÷åíèå ôàçíîãî òîêà âåíòèëüíîé îáìîòêè


�EMBED Equation.3���.





	Ç à ä à ÷ à 17. Óïðàâëÿåìûé âûïðÿìèòåëü ñî ñõåìîé ñîåäèíåíèé 3Ô2Í6Ï ïèòàåò ðåçèñòîð ñ ñîïðîòèâëåíèåì Rd=20 Îì (ðèñ. 23). Äåéñòâóþùåå çíà÷åíèå ôàçíîãî íàïðÿæåíèÿ âåíòèëüíîé îáìîòêè èäåàëüíîãî ïðåîáðàçîâàòåëüíîãî òðàíñôîðìàòîðà ñî ñõåìîé ñîåäèíåíèé “çâåçäà-çâåçäà” Us=100 Â.   Óãîë óïðàâëåíèÿ (=60(. Øèðèíà óïðàâëÿþùèõ èìïóëüñîâ 65(. Ïîñòðîèòü êðèâûå âûïðÿìëåííîãî íàïðÿæåíèÿ è òîêà òèðèñòîðà. Âû÷èñëèòü ñðåäíåå çíà÷åíèå âûïðÿìëåííîãî íàïðÿæåíèÿ è ñðåäíåå çíà÷åíèå òîêà òèðèñòîðà.


�EMBED PBrush���


Ðèñ. 23. Ñõåìà âûïðÿìèòåëÿ 3Ô2Í6Ï�
�
Ðèñ. 24. Äèàãðàììû íàïðÿæåíèé âûïðÿìèòåëÿ è òîêà òèðèñòîðà �
�



	Ð å ø å í è å. Êðèâûå âûïðÿìëåííîãî íàïðÿæåíèÿ ud è òîêà òèðèñòîðà 1 ïîêàçàíû íà ðèñ. 24. Âûïðÿìèòåëü ðàáîòàåò íà ãðàíèöå ìåæäó íåïðåðûâíîé è ïðåðûâèñòîé ïðîâîäèìîñòÿìè. Âûïðÿìëåííûé òîê ñïàäàåò äî íóëÿ ïðè êàæäîé êîììóòàöèè, à òèðèñòîð, èìåþùèé óãîë óïðàâëåíèÿ (, âûêëþ÷àåòñÿ. Â ýòèõ óñëîâèÿõ äëÿ íåïðåðûâíîé ðàáîòû âûïðÿìèòåëÿ íåîáõîäèìî, ÷òîáû ëèáî óïðàâëÿþùèå èìïóëüñû ïîâòîðÿëèñü ÷åðåç èíòåðâàë 60(, ëèáî îíè áûëè øèðå 60(. Èìïóëüñ øèðèíîé 65( óäîâëåòâîðÿåò ïîñëåäíåìó óñëîâèþ.


	Ñðåäíåå çíà÷åíèå âûïðÿìëåííîãî íàïðÿæåíèÿ


�EMBED Equation.3��� Â.


	Ñðåäíåå çíà÷åíèå òîêà íàãðóçêè


�EMBED Equation.3��� A.


	Ñðåäíåå çíà÷åíèå òîêà òèðèñòîðà


�EMBED Equation.3��� A.
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	Ç à ä à ÷ à 18. Ïðåîáðàçîâàòåëü ñî ñõåìîé ñîåäèíåíèé 3Ô2Í6Ï, ïîêàçàííîé íà ðèñ. 25, ðàáîòàåò â èíâåíòîðíîì ðåæèìå. Ïîñòðîèòü êðèâûå íàïðÿæåíèé íà ïîëþñàõ èíâåðòîðà è òîêà òèðèñòîðîâ. Îïðåäåëèòü ñðåäíåå çíà÷åíèå àêòèâíîé ìîùíîñòè, ïîñòóïàþùåé â ñåòü ïåðåìåííîãî òîêà, ïðè óñëîâèè, ÷òî Us =220 Â, Ed=400 Â, Rd=1 Îì, f=50 Ãö, (=120(, Ld=(. Èíäóêòèâíîñòü òðàíñôîðìàòîðà ðàâíà íóëþ. Àêòèâíûì ñîïðîòèâëåíèåì òðàíñôîðìàòîðà ïðåíåáðå÷ü, âåíòèëè èäåàëüíûå.


�EMBED PBrush���


Ðèñ. 25. Ñõåìà èíâåðòîðà�
�
Ðèñ. 26. Äèàãðàììû íàïðÿæåíèé è òîêîâ èíâåðòîðà íà ðèñ. 25�
�



	Ð å ø å í è å. Òèðèñòîðû 1, 3, 5 êîììóòàöèîííîé ãðóïïû I êîììóòèðóþò ìåæäó ñîáîé, òàêæå ìåæäó ñîáîé êîììóòèðóþò òèðèñòîðû 2, 4, 6 êîììóòàöèîííîé ãðóïïû II. Íàïðÿæåíèå ud ðàâíî ðàçíîñòè íàïðÿæåíèé äâóõ ïîñëåäîâàòåëüíî ñîåäèíåííûõ êîììóòàöèîííûõ ãðóïï. Ïîñëåäîâàòåëüíîñòü êîììóòàöèé â ãðóïïå I è åå íàïðÿæåíèå uI ïîêàçàíû íà ðèñ. 26,à, íà ðèñ. 26,á ïðèâåäåíû ïîñëåäîâàòåëüíîñòü êîììóòàöèé â ãðóïïå II è åå íàïðÿæåíèå uII. Êðèâûå íàïðÿæåíèé uI è uII ïîêàçàíû æèðíûìè ëèíèÿìè.


	Ïîñêîëüêó èíäóêòèâíîñòü Ld ñãëàæèâàþùåãî ðåàêòîðà âåñüìà âåëèêà, òî òîê  id  - ïîñòîÿííûé.


	Ñðåäíåå çíà÷åíèå âûïðÿìëåííîãî íàïðÿæåíèÿ


�EMBED Equation.3��� B.


	Êðèâûå òîêîâ òèðèñòîðîâ ïîêàçàíû íà ðèñ. 26,â,ã. Óðàâíåíèå íàïðÿæåíèé öåïè ïîñòîÿííîãî òîêà â ñîîòâåòñòâèè ñ ðèñ. 25:


�EMBED Equation.3��� .


	Ñëåäîâàòåëüíî, ñðåäíåå çíà÷åíèå òîêà â öåïè ïîñòîÿííîãî òîêà


�EMBED Equation.3��� A.


	Ìîùíîñòü, ïîñòóïàþùàÿ â ñåòü ïåðåìåííîãî òîêà,


�EMBED Equation.3��� Âò=36,7 êÂò.








Ç à ä à ÷ à 19. Ðàññ÷èòàòü ïàðàìåòðû âûïðÿìèòåëÿ äëÿ   ýëåêòðîïðèâîäà.


Âûïðÿìëåííîå íàïðÿæåíèå: Udn=220 Â


Ìîùíîñòü âûïðÿìèòåëÿ: íîìèíàëüíàÿ Pdn=120êÂò, ìàêñèìàëüíàÿ Pdmax=180êÂò 


Ñõåìà âûïðÿìëåíèÿ: ñ óðàâíèòåëüíûì ðåàêòîðîì 


Îõëàæäåíèå âåíòèëåé âîçäóõîì: V=6 ì /ñ


Ïèòàþùåå íàïðÿæåíèå: U1=0,66 êÂ 


Ìîùíîñòü êîðîòêîãî çàìûêàíèÿ ñèñòåìû: Sêç=10ÌÂÀ


Êîýôôèöèåíò ïóëüñàöèè: Êï=3.0


Êîýôôèöèåíò íåñèíóñîèäàëüíîñòè: Êíñ=3.0 %


Ðàñ÷åò:


1.Íàõîäèì ìîùíîñòü ñèëîâîãî òðàíñôîðìàòîðà:


    Sò=0.5(S1+S2)=0.5(1.045Pdn+1.48Pdn)=1.26Pdn=1.26*120=151.2êÂò


Ãäå:S1,S2-ìîùíîñòè ïåðâè÷íîé è âåíòèëüíîé îáìîòîê òðàíñôîðìàòîðà ñîîòâåòñòâåííî.


Òðàíñôîðìàòîð âûáèðàåì èç óñëîâèÿ: Sò>Sí


Âûáðàëè òðàíñôîðìàòîð ìàðêè ÒÑÇ-160


Êàòàëîæíûå äàííûå:


Sò=160êÂÀ ,Uêç=4.5% .Ïîòåðè: Põõ=710 Âò ,Pêç=2060 Âò,Iõõ=2.3%


2.à) íàõîäèì  ñðåäíèé òîê âåíòèëüíîãî ïëå÷à:


Idn=�EMBED Equation.3���=�EMBED Equation.3���136.36�EMBED Equation.3���À�EMBED Equation.3���


á) íàõîäèì ýôôåêòèâíûé òîê âåíòèëüíîãî ïëå÷à:  Iýï=Idn*Êç=136.36*3=409.08 À


â) íàõîäèì ìàêñèìàëüíûé òîê âåíòèëüíîãî ïëå÷à:  Idn max=3*Idn=3*136.36=409.08 À


3. à)Íàõîäèì ýôôåêòèâíîå çíà÷åíèå óñòàíîâèâøåãîñÿ òîêà êîðîòêîãî çàìûêàíèÿ:


Iêç=�EMBED Equation.3����EMBED Equation.3����EMBED Equation.3���


�EMBED Equation.3���Ãäå: Zc,Zò-ñîïðîòèâëåíèÿ âíåøíåé ñåòè è òðàíñôîðìàòîðà ñîîòâåòñòâåííî (Îì). 


 Uô2-ýôôåêòèâíîå çíà÷åíèå ôàçíîãî íàïðÿæåíèÿ íà âòîðè÷íîé îáìîòêå òðàíñôîðìàòîðà (Â).


Ðàñ÷åò ïðîèçâîäèì ïî ñõåìå çàìåùåíèÿ (ðèñ.2) Uô2 =�EMBED Equation.3����EMBED Equation.3���=�EMBED Equation.3���=188.03 Â�EMBED Equation.3����EMBED Equation.3���


Êîýôôèöèåíò ñõåìû Êñõ íàõîäèì èç ñëåäóþùåãî âûðàæåíèÿ:


Udn= �EMBED Equation.3����EMBED Equation.3����EMBED Equation.3���=1.17 Uô2


Zñ=�EMBED Equation.3���=�EMBED Equation.3���=0.011 Îì      Zò=�EMBED Equation.3���=�EMBED Equation.3���=0.029 Îì


Äëÿ ñõåìû ñ óðàâíèòåëüíûì ðåàêòîðîì ïîëó÷åííîå çíà÷åíèå Zò óäâàèâàåòñÿ ò.ê. â ðåæèìå ê.ç. ðàáîòàåò òîëüêî îäíà ïîëîâèíà îáìîòêè òðàíñôîðìàòîðà.


Zò=0.029*2=0.058 Îì


È îêîí÷àòåëüíî:


Iêç=�EMBED Equation.3���=2725.07 À


á) íàõîäèì àìïëèòóäíîå çíà÷åíèå òîêà ê.ç.:    iêç=2�EMBED Equation.3���Iêç=2�EMBED Equation.3���*2725.07=7707.07 À


â) îïðåäåëåíèå âðåìåíè ñðàáàòûâàíèÿ çàùèòû è å¸ òèïà:


�EMBED Equation.3���=�EMBED Equation.3���=18.84>12 


ñëåäîâàòåëüíî çàùèòà îñóùåñòâëÿåòñÿ áûñòðîäåéñòâóþùèìè ïëàâêèìè ïðåäîõðàíèòåëÿìè èëè áûñòðîäåéñòâóþùèìè àâòîìàòè÷åñêèìè âûêëþ÷àòåëÿìè. Âðåìÿ ñðàáàòûâàíèÿ çàùèòû tñç�EMBED Equation.3���10ìñ.


Åñëè ïðèâåäåííîå îòíîøåíèå ìåíüøå 12, òî çàùèòà îñóùåñòâëÿåòñÿ îáû÷íûìè ïðåäîõðàíèòåëÿìè è àâòîìàòè÷åñêèìè âûêëþ÷àòåëÿìè, âðåìÿ ñðàáàòûâàíèÿ çàùèòû ñîñòàâëÿåò îò 40 äî 60 ìñ.


4. Íàõîäèì ìàêñèìàëüíîå îáðàòíîå íàïðÿæåíèå íà âåíòèëüíîì ïëå÷å ïðåîáðàçîâàòåëÿ:


Ur.max=1.05*1.05*�EMBED Equation.3���*Uô2=2.69 Uô2=505.8 Â


Êîýôôèöèåíòû 1.05 ââîäÿòñÿ, ïîñêîëüêó ïî ñòàíäàðòàì âîçìîæíî ïîâûøåíèå ïèòàþùåãî íàïðÿæåíèÿ íà 5 % è ÷òî â ðåæèìå õîëîñòîãî  õîäà ïðåîáðàçîâàòåëÿ íà åãî âûõîäå òàêæå áóäåò èìåòü ìåñòî 5 % ïðåâûøåíèå íàïðÿæåíèÿ.


5.Âûáîð òèïà âåíòèëÿ.�EMBED Equation.3���


Âûáèðàåì âåíòèëü òèïà: Ä 133-500


Êàòàëîæíûå äàííûå:


Êîíñòðóêòèâíîå èñïîëíåíèå: òàáëåòî÷íûé. Âûïðÿìëÿåìûé òîê: Idb=500 À.Ýôôåêòèâíûé òîê: Iýâ=1620 À. Íîìèíàëüíîå íàïðÿæåíèå: Ur=(1.0-4.0) êÂ. Òîê ê.ç.: iêç.à.â=9000 À , ïðè íîìèíàëüíîé òåìïåðàòóðå p-n-ïåðåõîäà Ò=140�EMBED Equation.3���ñ. Ïàäåíèå íàïðÿæåíèÿ íà âåíòèëå: Uïð=1.2Â. Ñîïðîòèâëåíèå:�EMBED Equation.3���r�EMBED Equation.3���=57*10�EMBED Equation.3��� Îì. Îáðàòíûé òîê: Iîáð=50 ìÀ


6.Ðàñ÷åò êîëè÷åñòâà âåíòèëåé â ïëå÷å è ñõåìû èõ âêëþ÷åíèÿ:


à) ÷èñëî ïîñëåäîâàòåëüíî âêëþ÷åííûõ âåíòèëåé:


nc=�EMBED Equation.3���=�EMBED Equation.3���=1.09, ïðèíèìàåì  nñ=2 øò.


á) ÷èñëî ïàðàëëåëüíî âêëþ÷åííûõ âåíòèëåé: èç òðåõ óñëîâèé âûáèðàåì áîëüøåå.


nï>�EMBED Equation.3���=�EMBED Equation.3���=0.82,    nï>�EMBED Equation.3��� = �EMBED Equation.3���=0.76,    nï>�EMBED Equation.3���=�EMBED Equation.3���=0.85


ïðèíèìàåì  nï=1 øò.





ÇÀÍßÒÈÅ 8





Ç à ä à ÷ à 20. Ïîñòðîèòü  âíåøíèþ õàðàêòåðèñòèêó âûïðÿìèòåëÿ ïðåäûäóùåé çàäà÷è:


Ud0=�EMBED Equation.3��� =�EMBED Equation.3���=224.49 Â


Ãäå: À=0.5-êîýôôèöèåíò íàêëîíà âíåøíåé õàðàêòåðèñòèêè.


Õàðàêòåðèñòèêó ñòðîèì ïî äâóì òî÷êàì:


Ïðè õîëîñòîì õîäå: Id=0;�EMBED Equation.3����EMBED Equation.3���=1.02


Ïðè íîìèíàëüíîì òîêå: �EMBED Equation.3���=�EMBED Equation.3���=1;�EMBED Equation.3���=�EMBED Equation.3���=1


Õàðàêòåðèñòèêà èçîáðàæåíà íà ðèñ.3


8.Âûáîð âûõîäíîãî ôèëüòðà è ðàñ÷åò åãî ïàðàìåòðîâ: âûáèðàåì Ã-îáðàçíûé ôèëüòð. 


Èíäóêòèâíîñòü ôèëüòðà:


Ld=�EMBED Equation.3���=�EMBED Equation.3���=0.15ìÃí


Ãäå:Rn.max=3�EMBED Equation.3���=3�EMBED Equation.3���=4.84 Îì


Êîýôôèöèåíò ïóëüñàöèè äëÿ äàííîé ñõåìû: Kï=5.7


Êðóãîâàÿ ÷àñòîòà ïåðâîé ãàðìîíèêè ïóëüñàöèè âûïðÿìëåííîãî íàïðÿæåíèÿ: 2�EMBED Equation.3���fn=1884


Åìêîñòü ôèëüòðà:


C=�EMBED Equation.3���=�EMBED Equation.3���=5.45 ìÔ


Ãäå: êîýôôèöèåíò ñãëàæèâàíèÿ sc=�EMBED Equation.3���=�EMBED Equation.3���=1.9


êï.âõ   , êï.âûõ  êîýôôèöèåíòû  ïóëüñàöèè  íàïðÿæåíèÿ íà âõîäå è âûõîäå  ôèëüòðà ñîîòâåòñòâåííî.





Ç à ä à ÷ à 21. Ðàññ÷èòàòü ïàðàìåòðû âõîäíîãî ôèëüòðà:


à) êàíîíè÷åñêèå ãàðìîíèêè òîêà:


I1n=�EMBED Equation.3���


Ãäå: St-ìîùíîñòü òðàíñôîðìàòîðà, U1-ïåðâè÷íîå íàïðÿæåíèå òðàíñôîðìàòîðà, n=km+1-íîìåð ãàðìîíèêè âõîäíîãî òîêà ,çàâèñÿùèé îò ÷èñëà ôàç âûïðÿìèòåëÿ, m-÷èñëî ôàç âûïðÿìèòåëÿ (3èëè6), ê-öåëîå ÷èñëî(1,2,3,4…)


I1, 5=�EMBED Equation.3���=28.03 A


I1, 7=�EMBED Equation.3���=20.02 A


I1, 11=�EMBED Equation.3���=12.74 A


I1.13=�EMBED Equation.3���=10.78 A


 Zc’-ñîïðîòèâëåíèå ñèñòåìû âíåøíåé ñåòè, ïðèâåäåííîå ê âõîäíîìó íàïðÿæåíèþ ò.å. êî âõîäó òðàíñôîðìàòîðà, ãäå óñòàíîâëåíû ôèëüòðû.


Z’c=�EMBED Equation.3��� =�EMBED Equation.3���=0.044 Îì





ê’íñ=(1,5-2)�EMBED Equation.3���=2�EMBED Equation.3���=0.032=3.2%


ãäå: ê’íñ- êîýôôèöèåíò íåñèíóñîèäàëüíîñòè ïðè îòñóòñòâèè ôèëüòðà.


ã) íàõîäèì àêòèâíûå ñîïðîòèâëåíèÿ èíäóêòèâíîñòåé êîíòóðîâ íàñòðîåííûõ íà ñîîòâåòñòâóþùóþ ãàðìîíèêó:


rn=�EMBED Equation.3���


r5=�EMBED Equation.3���=0.23


r7=�EMBED Equation.3���=0.32


r11=�EMBED Equation.3���=0.51


r13=�EMBED Equation.3���=0.61


ä) íàõîäèì èíäóêòèâíîñòè êîíòóðîâ íàñòðîåíûõ íà ñîîòâåòñòâóþùèå ãàðìîíèêè:


Ln=�EMBED Equation.3���


Ãäå:Q=(10-100)-äîáðîòíîñòü èíäóêòèâíîñòè êîíòóðà, ïðèíèìàåì Q=30


L5=�EMBED Equation.3���=4.39 ìÃí


L7=�EMBED Equation.3���=4.36 ìÃí


L11=�EMBED Equation.3���=4.43 ìÃí


L13=�EMBED Equation.3���=4.48ìÃí


å) íàõîäèì åìêîñòè êîíòóðîâ:


Ñn=�EMBED Equation.3���


Ñ5=�EMBED Equation.3���=91.57 ìêÔ


C7=�EMBED Equation.3���=47.47 ìêÔ


C11=�EMBED Equation.3���=18.92 ìêÔ


Ñ13=�EMBED Equation.3���=13.39 ìêÔ


æ) ïðîâåðêà ïî äîïóñòèìîé åìêîñòè:


òðåáóåòñÿ ÷òîáû íåáûëî ïåðåêîìïåíñàöèè ðåàêòèâíîé ìîùíîñòè ò.ê. âõîäíîé ôèëüòð êîìïåíñèðóåò åå.


�EMBED Equation.3���


Cäîï�EMBED Equation.3��� �EMBED Equation.3���=�EMBED Equation.3���=298.29 ìêÔ


�EMBED Equation.3���=171.95ìêÔ


171.95�EMBED Equation.3���<  298.29 ,    ãäå: sin �EMBED Equation.3���=0.34 ïðè cos �EMBED Equation.3���=0.94
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