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ÌÅÒÎÄ ÐÀÑ×ÅÒÀ ÑËÎÆÍÛÕ ÇÀÇÅÌËÈÒÅËÅÉ 
Ïðåäëîæåí ìåòîä ðàñ÷åòà çàçåìëÿþùåãî óñòðîéñòâà äëÿ ïîñòîÿííûõ òîêîâ. 
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 íåêîòîðûõ òåõíè÷åñêèõ óñò-
ðîéñòâàõ çàçåìëåíèå èãðàåò 

ðîëü ñîåäèíèòåëüíîãî ýëåìåíòà ìåæ-
äó âíåøíåé ýëåêòðè÷åñêîé öåïüþ è 
ïðîâîäÿùåé ïîâåðõíîñòüþ çåìëè. Â 
ýòîì ñëó÷àå êîíòàêò çàçåìëÿþùåãî 
óñòðîéñòâà äîëæåí ïðîõîäèòü ïî âîç-
ìîæíî áîëüøåé ïîâåðõíîñòè. Äëÿ 
ýòîãî çàçåìëåíèå äåëàþò â âèäå ñèñ-
òåìû öèëèíäðè÷åñêèõ ïðîâîäÿùèõ 
ñòåðæíåé, äëèíà êîòîðûõ ìíîãî 
áîëüøå èõ äèàìåòðà. Ñèñòåìà òàêèõ 
ïðîâîäíèêîâ, ðàñïîëîæåííûõ ãîðè-
çîíòàëüíî âáëèçè ïîâåðõíîñòè çåìëè 
è âêîïàííûõ âåðòèêàëüíî, íàçûâàåòñÿ 
ñëîæíûì çàçåìëèòåëåì. 

Âàæíîé õàðàêòåðèñòèêîé çàçåì-
ëÿþùèõ óñòðîéñòâ ÿâëÿåòñÿ ñîïðî-
òèâëåíèå ðàñòåêàíèþ òîêà, îïðåäå-
ëÿåìîå êàê îòíîøåíèå ïîòåíöèàëà, 
ïîä êîòîðûõ íàõîäèòñÿ çàçåìëåíèå, 
ê òîêó, ïðîòåêàþùåìó ÷åðåç ýëåê-
òðîäû [1]. 

Áëèçêîå ãåîìåòðè÷åñêîå ðàñïîëî-
æåíèå ýëåêòðîäîâ ïðèâîäèò ê èõ âçà-
èìíîìó ýëåêòðè÷åñêîìó âëèÿíèþ. 
Ïðè ýòîì íà âåðòèêàëüíî âêîïàííûé 
ýëåêòðîä íàèáîëüøåå ýëåêòðè÷åñêîå 
âëèÿíèå áóäåò îêàçûâàòü íåïîñðåäñò-
âåííî ïðèìûêàþùèé ê íåìó ãîðèçîí-
òàëüíî ðàñïîëîæåííûé ýëåêòðîä. Åñ-
ëè l – äëèíà âåðòèêàëüíîãî, b – äëèíà 
ãîðèçîíòàëüíîãî ýëåêòðîäîâ (l << b), 
òî ñîïðîòèâëåíèå âåðòèêàëüíîãî 
ýëåêòðîäà èçìåíèòñÿ íà âåëè÷èíó 
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ãäå ρ  - óäåëüíîå ñîïðîòèâëåíèå îä-
íîðîäíîé ñðåäû. 

Óäîáíî ââåñòè ñëåäóþùèå ïàðà-
ìåòðû ñëîæíûõ çàçåìëèòåëåé. Ïóñòü 

0
R  - ñîïðîòèâëåíèå âñåãî çàçåìëÿþ-

ùåãî óñòðîéñòâà, òîãäà RRX /
0

=  - 

îòíîøåíèå ñîïðîòèâëåíèÿ ñëîæíîãî 
çàçåìëèòåëÿ ê ñîïðîòèâëåíèþ îäíîãî 
ýëåêòðîäà, RRE /∆=  - ïàðàìåòð 
âçàèìíîãî âëèÿíèÿ ýëåêòðîäîâ, 

( ) )1/(1 EEK +−=  - ïàðàìåòð ñëîæ-
íîãî çàçåìëèòåëÿ. 

×åðåç ïðèâåäåííûå ïàðàìåòðû 
âûðàæàþòñÿ ðåøåíèÿ äëÿ ñëîæíûõ 
çàçåìëèòåëåé ïðîèçâîëüíîé êîíôè-
ãóðàöèè. Íàïðèìåð, åñëè ãîðèçîí-
òàëüíûå ýëåêòðîäû ñîáðàòü â âèäå 
êâàäðàòíîé ñåòêè èç N Nґ  ÿ÷ååê, à â 
óçëàõ ñåòêè âêîïàòü âåðòèêàëüíûå, 
òî äëÿ òàêîãî çàçåìëÿþùåãî óñòðîé-
ñòâà ìîæíî ïîëó÷èòü ñëåäóþùåå ðå-
øåíèå: 
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Åñëè ñåòêà îáëàäàåò áîëüøèìè 
ðàçìåðàìè, òî E << 1 è ïðèáëèæåí-
íî: 
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Ìîæíî ïîêàçàòü, ÷òî ïîëó÷åííîå 
ðåøåíèå íå çàâèñèò îò òîãî, íà êàêîé 

óçåë ïîäàåòñÿ òîê – â öåíòð ñåòêè èëè 
â êàêîé ëèáî óãîë. 

Ðàçâèòûé ìåòîä ðàñ÷åòà ïðèìåíèì 
äëÿ ïîñòîÿííûõ òîêîâ. Ñëó÷àé ïåðå-
ìåííîãî òîêà òðåáóåò îòäåëüíîãî ðàñ-
ñìîòðåíèÿ. 
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