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02. 진공중의정전계
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1. 전하와대전체
Å

ü ₴(triboelectricity) : ₴ ( )

ü (electrification) : ₴

ü ₴ (electric charge) : , 

ü : (coulomb) [C]

ü : ρȢφπςρπ [C]

ü : ρȢφπςρπ [C]

Å

ü (conductor) : 

ü (non-conductor) : 
(insulator) : ồ

ü (semiconductor) : ḗ

* Ỷ: https://www.youtube.com/watch?v=VFbyDCG_j18  

https://www.youtube.com/watch?v=VFbyDCG_j18
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2. 쿨롱의법칙
Å

Ὂ Ὧ
ὗὗ

ὶ

ρ

τ“‭

ὗὗ

ὶ
ω ρπ

ὗὗ

τ“‭ὶ

üὊ: [N], ὗ: , ὶ: ẃ [m]

ü‭ : ἑ (dielectric constant), ὧ : 

‭
ρπ

τ“ὧ
ψȢψυυρπ &ȾÍȟ  ὧ σ ρπÍȾÓ
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3. 전계와전기력선
Å Ớ( ₴ , , electric field)
ü ₴ ἑḗ

ü Ớ: Ớ ḓ Ớ, Ớ

Å Ớ ₴
ü : Ớ +1[C]

ü

ἐ Ἇ
ρ

τ“‭

ὗ ρ

ὶ
Ἲ

ὗ

τ“‭ὶ
 Ἲ 6ȾÍ

 : ḓ
O  P

Ἲ
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3. 전계와전기력선
Å Ớ ₴
ü

Ἇ
ἐ

ὗ

ρ

τ“‭

ὗ

ὶ
Ἲ 6ȾÍ

Ἲ
Ἲ

ὶ
 ᵼἏ

ρ

τ“‭

ὗ

ὶ
Ἲ 6ȾÍ

Å ḯ
üḔ Ớ ₴ ( )

Ἇ Ἇ Ἇ
ρ

τ“‭

ὗ

ὶ
Ἲ

ρ

τ“‭

ὗ

ὶ
Ἲ 6ȾÍ

Ἇ
ρ

τ“‭

ὗ

ὶ
Ἲ 6ȾÍ

″  : ₴ ₴ , , 
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3. 전계와전기력선
Å ₴

: Ớ ḓ ₴ ″ ḓ

″  : ₴ ₴ , , 
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3. 전계와전기력선
Å ₴
ü ₴ = Ớ , ₴ = Ớ ₴

ü1[C]  ₴ : σφ“ρπḯ ₴

ü+

ü ḓ Ἇ : ₴ / ẗɳἏ π

ü ḓ Ἇ Ἇ : Ἇ ὫὶὥὨ ὠ(ὠ: )

ü ₴ ỷ : ɳ ẗἏ π

ü2ḯ ₴ ὸ , ὸ

ü ₴ ( Ớ ₴ḓ0), 

ü 0
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3. 전계와전기력선
Å ₴  
ü— Ớ ( ) : ἠ

Ὁ
ὔ

Ὓ
 ÌÉÎÅÓȾÍ

( Ớ  ₴= ₴ )

₴ ὔ ὉὛÌÉÎÅÓ

ü— Ớ ( ) : ồ

× ὔ ὉὛ ὉὛÃÏÓ— Ἇẗἡ

″  : ₴ ₴ , , 
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3. 전계와전기력선
Å ₴  
ü — Ớ (ỷ ) : ỷ ἠ

× ₴ = ἠ ₴

× ὨὛἠ ₴
Ὠὔ ὉὨὛÃÏÓ— ἏẗὨἡ

× ỷ ἠ ₴

ὔ ὉὨὛÃÏÓ— ἏẗὨἡ

″  : ₴ ₴ , , 
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3. 전계와 전기력선
Å ὗ, ᾖ ₴
ü ᾖ Ớ ₴

Ὁ
ὗ

τ“‭
 6ȾÍ

ü ᾖ Ἒ ₴

ὔ ὉẗὨὛ ὉὨὛÃÏÓ—

 Ὁ ὨὛ ὉὛ
ὗ

τ“‭
τ“ ὶ

ὗ

‭
 ḉὶ ρ

″  : ₴ ₴ , , 
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3. 전계와전기력선 
Å ( )
ü ( ‭)ἚἠỚ ₴

ü ὗ[C]ḓ ἠ ɮḯḓ :  = 

Å : 

Ὀ
ɮ

Ὓ

ὗ

Ὓ
#ȾÍ 

Å  Ớ ₴ ἠỚ
Ἆ ‭Ἇ

″  : ₴ ₴ , , 
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3. 전계와전기력선
Å ₴
ü ỚἏ Ὠἴ

Ἇ Ὁἱ Ὁἲ Ὁἳ

Ὠἴ Ὠὼἱ Ὠώἲ Ὠᾀἳ

ü ₴  Ἒ Ớ ₴ : Ἇ Ὠ᷆ἴ O  Ἇ Ὠἴ π

Ἃ Ἄ

ἱ ἲ ἳ
ὃ ὃ ὃ

ὄ ὄ ὄ
 ᵼἏ Ὠἴ

ἱ ἲ ἳ
Ὁ Ὁ Ὁ

ὨὼὨώὨᾀ
π

ὉὨᾀὉὨώἱ ὉὨὼ ὉὨᾀἲ ὉὨώ ὉὨὼἳ π

ü ὉὨᾀ ὉὨώȟὉὨὼ ὉὨᾀȟὉὨώ ὉὨὼ

Ὠὼ

Ὁ

Ὠώ

Ὁ

Ὠᾀ

Ὁ
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4. 전위와 전위경도
Å

ü Ỷ ∂

ü Ớ ὗ ὄ ὃ∂

ὡ ἐẗὨἴ ὗ ἏẗὨἴ

ü  ὃ ὗḓḓ ₴

ὡ ὗ ἏẗὨἴ Ḉὡ ὗὠ

ὠ ἏẗὨἴ

 = ẃ ( Ἅ : )
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4. 전위와전위경도
Å

ü ∂

üὠ : ὃ, ὄ
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4. 전위와전위경도
Å

ü Ớḓ 0 . (ồ ἠ)

ἏẗὨἴ π ὶέὸ Ἇ πȟɳ Ἇ π

ὠ ἏẗὨἴ

× ὠ  Ệ , ồ ἠ
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4. 전위와 전위경도
Å

ü

ὠ ἏẗὨἴ
ὗ

τ“‭

ρ

ὶ
Ὠὶ

ὗ

τ“‭

ρ

ὶ

 
ὗ

τ“‭

ρ

ὶ

ρ

Њ

ὗ

τ“‭ὶ
6

ü ἑ

ὠ ὠ ὠ
ὗ

τ“‭ὶ

ὗ

τ“‭ὶ

ὠ
ὗ

τ“‭

ρ

ὶ

ρ

ὶ
 6
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4. 전위와 전위경도
Å ḯ
ü Ớ: 
Ἇ Ἇ Ἇ

ü

ὠ ἏẗὨἴ Ἇ Ἇ ẗὨἴ ἏẗὨἴ ἏẗὨἴ

 ὠ ὠ 6

ü ḯ : 

ὠ
ρ

τ“‭

ὗ

ὶ

ὗ

ὶ
Ễ
ὗ

ὶ

ρ

τ“‭

ὗ

ὶ
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4. 전위와전위경도
Å : ὠ

ὠ ἏẗὨἴ
ὗ

τ“ὶ
Ὠὶ

ὗ

τ“ὶ
6

ὠ ὶὉ6 ÏÒ Ὁ
ὠ

ὶ
6ȾÍ

Å

ὠ
ρ

τ“‭

‗Ὠὰ

ὶ
 ὠ

Å

ὠ
ρ

τ“‭

„ὨὛ

ὶ
 ὠ

Å  

ὠ
ρ

τ“‭

”Ὠὠ

ὶ
 ὠ

‗ : #ȾÍ

„ : #ȾÍ

” : #ȾÍ
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4. 전위와전위경도
Å

ü ḓ Ḭ

× ỷ

× ₴ Ἒ ὸ

× ḯ ὸ
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4. 전위와전위경도
Å ồ
ü ™

Ὁ
Ὠὠ

Ὠὰ
 6ȾÍ

ü Ḕ Ớ ồ

Ὁ
‬ὠ

‬ὼ
ȟ Ὁ

‬ὠ

‬ώ
ȟὉ

‬ὠ

‬ᾀ

Ἇ Ὁἱ Ὁἲ Ὁἳ
‬

‬ὼ
Ὥ
‬

‬ὼ
Ὦ
‬

‬ὼ
Ὧ ὠ ὠɳ ὫὶὥὨ ὠ

× ₴ (+) , (- ) ḓ

ü ồ (ὫὶὥὨ ὠ) : Ớ ₴Ἇ  ₴ ḬỶ
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5. 가우스정리
Åḓ

ü ḓ Ỷ , ỷ Ἒ ỷ ἚḬ .

ü ỷ Ἒ ₴ ρȾ‭ Ḭ .

ἏẗὨἡ
ὗ

‭

ü ỷ Ἒ ἚḬ .

ɮ Ὠɮ ἎẗὨἡ ὗ

ü ₴ ″ ρȾ‭ Ḭ .

ὨὭὺ Ἇ ẗɳἏ
”

‭

ὨὭὺ Ἆ ẗɳἎ ”

ḓ  

ḓ  
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6. 도체의성질과전하분포
Å

ü Ἒ ( ), 

ü ồ ( ὠɳ) Ἇ ὠɳ π

ü

ü Ớ ₴
( Ớ )

ü ỷ (ỷ ồ )
( Ả )
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6. 도체의성질과전하분포
Å ἑ
ü ἑ ḓ ḓ

ü ἑ ḓ Ỷ ồ
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7. 전하분포에따른전계세기및전위
Åḓ  Ớ ₴Ớ

ἎẗὨἡ ὗȟ ἏẗὨἡ
ὗ

‭

Å ḓ ᾖ (ᾖ, 
ü ḗ Ả

1. Ὀḓ ỷ Ἒ ẃ ἎẗὨἡ ὈὨὛ or π

2. ỷ ἎẗὨἡḓ0 Ὀ  

üḓ : ḓ ₴ ḓ
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7. 전하분포에따른전계세기및전위
Åᾖ (— )
üᾖ (ὶ ὥ)

 ἎẗὨἡ ὗ

ü Ớ

ἎẗὨἡ ὈὨὛὈ ὨὛ ὈὛ Ὀẗτ“ὶ

ü  Ớ

Ὀẗτ“ὶ ὗ ᵼ Ὀ
ὗ

τ“ὶ
 #ȾÍ

Ὁ
Ὀ

‭

ὗ

τ“‭ὶ
 6ȾÍ

ü

ὠ ὶὉ
ὗ

τ“‭ὶ
 6
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7. 전하분포에따른전계세기및전위
Åᾖ (— )
üᾖ  (ὶ ὥ)

ᾖ ỆἚ ὶ ὥ

ü , Ớ ₴

Ὀ
ὗ

τ“ὥ
 #ȾÍ

Ὁ
Ὀ

‭

ὗ

τ“‭ὥ
 6ȾÍ

ü

ὠ ὶὉ
ὗ

τ“‭ὥ
 6
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7. 전하분포에따른전계세기및전위
Åᾖ (— )
üᾖ  (ὶ ὥ)

× ᾖ  ḓ Ỷ ὗᴂᾖ

üὗᴂỚ :  ὠ
ὗȡὗ ὠȡὠ

ὗ
ὠ

ὠ
ὗ

τ
σ“ὶ

τ
σ“ὥ

ὗ
ὶ

ὥ
ὗ #

ü , Ớ ₴

Ὀẗτ“ὶ
ὶ

ὥ
ὗ ᵼ Ὀ

ὶὗ

τ“ὥ
 #ȾÍ

Ὁ
Ὀ

‭

ὶὗ

τ“‭ὥ
 6ȾÍ
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7. 전하분포에따른전계세기및전위
Åᾖ (— )
üᾖ  (ὶ ὥ)

ü , Ớ ₴

Ὀẗτ“ὶ
ὶ

ὥ
ὗ ᵼ Ὀ

ὶὗ

τ“ὥ
 #ȾÍ

Ὁ
Ὀ

‭

ὶὗ

τ“‭ὥ
 6ȾÍ

ü

ὠ ὠ ὠ ἏẗὨἴ ἏẗὨἴ
ὗ

τ“‭ὥ

ὗ

τ“‭ὥ
ὶὨὶ

 
ὗ

τ“‭ὥ

σ

ς

ὶ

ςὥ
 6
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7. 전하분포에따른전계세기및전위
Åᾖ (— )
ü Ớ ₴

Ὁ
Ὀ

‭

ὶὗ

τ“‭ὥ
 6ȾÍ

ü

ὠ
ὗ

τ“‭ὥ

σ

ς

ὶ

ςὥ
 6
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7. 전하분포에따른전계세기및전위
Å ᾖ( ḓ )
ü : ḓ Ỷ
ü Ớ ₴

× ᾖ ὶ ὥ : 

× ᾖ ὶ ὥ : 

× ᾖ ὶ ὥ : 

ü

× ᾖ ὶ ὥ : 

× ᾖ ὶ ὥ : 

× ᾖ ὶ ὥ : 

Ὁ
ὗ

τ“‭ὶ
 6ȾÍ

Ὁ
ὗ

τ“‭ὥ
 6ȾÍ

Ὁ π 6ȾÍ

ὠ
ὗ

τ“‭ὶ
 6

ὠ
ὗ

τ“‭ὥ
 6

ὠ ὠ ὠ ὠ ὠ π ᵼ ὠ ὠ
ὗ

τ“‭ὥ
 6ȾÍ
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7. 전하분포에따른전계세기및전위
Å

ü Ớ ₴: ‗ #ȾÍ

 ἎẗὨἡ ὗ

ü

ἎẗὨἡ ἎẗὨἡ ἎẗὨἡ ἎẗὨἡ

 Ὀ ὈὨὛπ π Ὀẗς“ὶὰ

ü

ὗ ‗Ὠὰ‗ὰ

ü , Ớ ₴

Ὀẗς“ὶὰ‗ὰ ᵼὈ
‗

ς“ὶ
#ȾÍ  ᵼ Ὁ

Ὀ

‭

‗

ς“‭ὶ
6ȾÍ
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7. 전하분포에따른전계세기및전위
Å

ü : ὠ

ὠ ὉὨὶ
‗

ς“‭ὶ
Ὠὶ

 
‗

ς“‭

ρ

ὶ
Ὠὶ

‗

ς“‭
ÌÎὶ

Ḉ ὠ
‗

ς“‭
ÌÎ
ὶ

ὶ
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7. 전하분포에따른전계세기및전위
Å (— ‗)
ü  ὶ ὥ

× Ớ ₴: ‗ #ȾÍ  ḓ

 ἎẗὨἡ ὗ

ü

ἎẗὨἡ ἎẗὨἡ ἎẗὨἡ ἎẗὨἡ

 Ὀ ὈὨὛπ π Ὀẗς“ὶὰ

ü

ὗ ‗Ὠὰ‗ὰ

ü , Ớ ₴

Ὀẗς“ὶὰ‗ὰ ᵼὈ
‗

ς“ὶ
#ȾÍ  ᵼ Ὁ

Ὀ

‭

‗

ς“‭ὶ
6ȾÍ
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7. 전하분포에따른전계세기및전위
Å (— ‗)
ü  ὶ ὥ

Ὁ
Ὀ

‭

‗

ς“‭ὥ
6ȾÍ

ü ὶ ὥ

× ḓ , ὗᴂ ḓ

× ὗȡὗ ὠȡὠ

ὗ
ὠ

ὠ
ὗ

“ὶ

“ὥ
ὗ

ὶ

ὥ
ὗ #

ἎẗὨἡ ἎẗὨἡ ἎẗὨἡ ἎẗὨἡ

 Ὀ ὈὨὛπ π Ὀẗς“ὶὰὗ
ὶ

ὥ
‗ὰ

Ὀẗς“ὶὰ
ὶ

ὥ
‗ὰ ᵼὈ

ὶ‗

ς“ὥ

#

Í
 ᵼ Ὁ

Ὀ

‭

ὶ‗

ς“‭ὥ
6ȾÍ
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7. 전하분포에따른전계세기및전위
Å (— ‗)
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7. 전하분포에따른전계세기및전위
Å

ü

× Ớ ₴: „ #ȾÍ  ḓ

 ἎẗὨἡ ὗ

ü

ἎẗὨἡ ςὈὛ„Ὓ ᵼ Ὀ
„

ς
#ȾÍ

ü Ớ ₴

Ὁ
Ὀ

‭

‗

ς‭
6ȾÍ



Department of Intelligent Power System Engineering 38

7. 전하분포에따른전계세기및전위
Å

ü :  „ #ȾÍ

ü

Ὀ „ #ȾÍ

ü Ớ ₴

Ὁ
Ὀ

‭

‗

‭
 6ȾÍ

ü

× ὠ ὉὨ

ü Ớ
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7. 전하분포에따른전계세기및전위
Å

ü : Ớ
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7. 전하분포에따른전계세기및전위
Å ᾖ
ü A ὗḓ , B ὗ

ü Ớ ₴
× ὶ ὧ

 ἎẗὨἡ Ὀẗτ“Ò ὗ ὗ ὗ ᵼ Ὀ
ὗ

τ“ὶ
 ȟὉ

ὗ

τ“‭ὶ

× ὥ ὶ ὦ

 ἎẗὨἡ Ὀẗτ“Ò ὗ ᵼ Ὀ
ὗ

τ“ὶ
 ȟὉ

ὗ

τ“‭ὶ

ü

× ὠὶ ὧ                                    ὠ ὥ ὶ ὦ

 ὠ ὉὨὶ
ὗ

τ“‭ὧ
 ὠ ὉὨὶ

ὗ

τ“‭

ρ

ὥ

ρ

ὦ

× A ὠ ὶ ὥ

 ὠ ὠ ὠ ὠ
ὗ

τ“‭ὧ
π

ὗ

τ“‭

ρ

ὥ

ρ

ὦ

ὗ

τ“‭

ρ

ὥ

ρ

ὦ

ρ

ὧ

: 0
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7. 전하분포에따른전계세기및전위
Å ᾖ
ü A π, B ὗ B ὗ

ü Ớ ₴
× ὶ ὧ

 ἎẗὨἡ Ὀẗτ“Ò ὗ ᵼ Ὀ
ὗ

τ“ὶ
 ȟὉ

ὗ

τ“‭ὶ

× ὥ ὶ ὦ

 ἎẗὨἡ Ὀẗτ“Ò π ᵼ Ὀ π ȟὉ π

ü

× ὠὶ ὧ                                    ὠ ὥ ὶ ὦ

 ὠ ὉὨὶ
ὗ

τ“‭ὧ
 ὠ π

× A ὠ ὶ ὥ

 ὠ ὠ ὠ ὠ ὠ
ὗ

τ“‭ὧ
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7. 전하분포에따른전계세기및전위
Å ᾖ
ü A ὗ, B ὗ Ớ A, B
ü Ớ ₴
× ὶ ὧ

 ἎẗὨἡ Ὀẗτ“Ò ὗ ὗ π ᵼ Ὀ Ὁ π

× ὥ ὶ ὦ

 ἎẗὨἡ Ὀẗτ“Ò ὗ ᵼ Ὀ
ὗ

τ“ὶ
 ȟὉ

ὗ

τ“‭ὶ

ü

× ὠὶ ὧ                                    ὠ ὥ ὶ ὦ

 ὠ π ὠ
ὗ

τ“‭

ρ

ὥ

ρ

ὦ

× A ὠ ὶ ὥ

 ὠ ὠ ὠ ὠ ὠ
ὗ

τ“‭

ρ

ὥ

ρ

ὦ
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8. 도체표면에작용하는힘
Å „#ȾÍ 

ü , Ớ ₴

ὈẗὨὛ ὈὛ „Ὓ ᵼ Ὀ „ȟὉ
„

‭

Å (electrostatic stress)
ü ( )

ü [N/m 2]

ü ἠỚ

Ὢ
ρ

ς
ὈὉ

ρ

ς
‭Ὁ

ρ

ς

Ὀ

‭

ρ

ς

„

‭
 .ȾÍ
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9. 전기쌍극자
Å ₴ ‴ (electric dipole)
ü (ὗȟὗ)ḓ ẃ Ὠ ồ , ₴ ‴

Å ₴ ‴ ὓ

ü ₴: ὓ ὗὨ #ẗÍ

ü : ὗ ὗ
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9. 전기쌍극자
Å ₴ ‴

ὶ ὶ ὨÃÏÓ—ȟὓ ὗὨ #ẗÍ

ὠ
ὗ

τ“‭

ρ

ὶ

ρ

ὶ

ὗ

τ“‭

ὶ ὶ

ὶὶ
6

ὠ
ὗ

τ“‭

ὨÃÏÓ—

ὶ

ὓÃÏÓ—

τ“‭ὶ
6 θ

ρ

ὶ
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9. 전기쌍극자
Å ₴ ‴ Ớ  ₴

Ἇ ὫὶὥὨ ὠ
‬ὠ

‬ὶ
Ἡ

‬ὠ

ὶ‬—
Ἡ

Ὁ
‬ὠ

‬ὶ

ὓÃÏÓ—

ς“‭ὶ
ȟὉ

‬ὠ

ὶ‬—

ὓÓÉÎ—

τ“‭ὶ

Ὁ Ὁ Ὁ 
ὓ ρ σÃÏÓ—

τ“‭ὶ
 6ȾÍ

ÔÁÎ‰
Ὁ

Ὁ

ρ

ς
ÔÁÎ—

Ὁᶿ
ρ

ὶ
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10. 전기이중층
Å ₴ (electric double layer)
ü‴ , ₴ ‴ ḓ ẖ

ü „#ȾÍ , ꜚὸÍ , ὨὛ ά ὨὛ : ₴ ‴ ⁷

ü ὖ Ὠὠ

Ὠὠ
„ὨὛὸ

τ“‭

ÃÏÓ—

ὶ

„ὸ

τ“‭

ὨὛÃÏÓ—

ὶ

„ὸ

τ“‭
Ὠ6 ‫
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10. 전기이중층
Å ₴ ₴
ü„ḓ , ₴ ‴ ὓ

ὓ „ὸ #ȾÍ

Å ₴ 

ὠ
ὓ

τ“‭
6 ‫

üḔ : ‫

Å ₴

ὠ ὠ ὠ
ὓ

τ“‭
‫

ὓ

τ“‭
‫

ὓ

‭
 6
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11. 포아송 방정식및라플라스방정식
Å Ĕ˃ɸ́́˃ʴ ́ ȧ˯̦Ǟ̑ɸ˃ʴ
ü  Ớ ₴

ὨὭὺ Ἇ ẗɳἏ
”

‭

ü Ớ ₴
Ἇ ὫὶὥὨ ὠ ὠɳ

ü : ḓἑḗ Ỷ , ″ Ệ

ὨὭὺ ὫὶὥὨ ὠ
”

‭

ẗɳɳὠ ᶯὠ
”

‭
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11. 포아송 방정식및라플라스방정식
Å  ÑǞ˩ʛǞȋȧ ́ ȧ˯̦Ǟ̑ɸ˃ʴ
ü  ὠ( ” π)
ẗɳɳὠ ᶯὠ π
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