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3.5 Inductance Calculation:
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a) the self and mutual inductance :

Ñnghóa ñieän caûm (self inductance) : 1 11 1L I ( )H=Φ

Goïi  Φ11 : töø thoâng gôûi qua voøng daây 1 
do doøng I1 taïo ra . 

Goïi  Φ21 : töø thoâng gôûi qua voøng daây 2 
do doøng I1 taïo ra . 

Xeùt 2 voøng daây, doøng I1 chaïy qua 
voøng daây 1 . 

21 1M I ( )H=ΦÑnghóa hoã caûm (mutual inductance) :
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b) General Procedure to compute L or M :

i. Choose coordinate system for the given geometry.

ii. Assume a current I in the conducting wire .

v. Find the flux linking Ψm by multiplying Φm by N turns .

vi. Compute L = Ψm/I .

iv. Find the flux linking Φm with each turn.

m C
BdS AΦ = =∫ ∫S

d

iii. Find B (or A ) from the current I .
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c) P2 duøng naêng löôïng tröôøng töø :

2 2 2

V V

1 1W LI B Hm 2 2 2
dV dVµ

µ
= = =∫ ∫ m

2

2WL
I

=

m mtr mngW W W= +
Wmtr: naêng löôïng trong mieàn chöùa doøng.

Wmng: naêng löôïng ngoaøi mieàn chöùa doøng.

mtr
tr 2

2WL
I

=1. Internal Inductance :

mng
ng 2

2W
L

I
=2. External Inductance :
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d) Caùc ví duï tính ñieän caûm & hoã caûm
VD1: Tính ñieän caûm rieâng L0 cuûa solenoid 
khoâng khí , daøi L ,tieát dieän A (hình troøn 
bkính R) ,  goàm N voøng daây mang doøng I ?

Giaûi

Maët caét doïc solenoid: 2 maët mang doøng.

Tröôøng töø chæ toàn taïi beân 
trong solenoid : 

0 0 S 0
NIB µ H µ J µ
L

= = =
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VD1: Tính ñieän caûm solenoid.

Töø thoâng göûi qua N voøng cuûa  solenoid : 

Ñieän caûm  cuûa  solenoid : 

0L I
ψ

=

2

0 0
N AL
L

µ=

N N.B.Aψ = Φ = 2; (A πR )=
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Ví duï2: Tính ñieän caûm & hoã caûm
Tính ñieän caûm rieâng L0 cuûa toroid  ?

Giaûi

µ

Tröôøng töø chæ toàn taïi trong 
toroid , vaø : 

B.2πr µNI=

Maët caét ngang toroid: 

Ñöôøng Ampeøre: 
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Ví duï2: Tính ñieän caûm & hoã caûm

Töø thoâng göûi qua N voøng daây toroid : 

2

0
N h bL ln
2 a
µ
π

=

µ

b h2

S
a 0

N I .N N B
2

dr dzdS
r

µψ
π

= Φ = =∫ ∫ ∫

2N I bN ln .h
2 a
µψ
π

 = Φ =  
 
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Ví duï 3: Tính ñieän caûm ñôn vò ñöôøng daây 
Ñieän caûm ñôn vò L0 cuûa ñdaây song 
haønh?

Giaûi

0 0L I= ΦÑnghóa: 

0 MNPQ
A A Ad l
→ →

+ −Φ = = −∫Coù: 
I d-a
2 a
I a
2 d-a

A ln

A ln

µ
π

µ
π

+

−

 =


=
,vôùi : 

0
I d aln

a
µ
π

−
Φ =

0
d aL ln
a

µ
π

−
=

CuuDuongThanCong.com https://fb.com/tailieudientucntt

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


EM-Ch3_5 10

Ví duï 4: Tính ñieän caûm ñôn vò ñöôøng daây 

0 MNPQ
Ad l
→ →

Φ = ∫
0 0L I= ΦDuøng: 

1 20 r r r rA A= =Φ = −

1 1

2 2

I C
r r 2 r

I C
r r 2 r

A ln

A ln

µ
π

µ
π

=

=

 =


=
Maø:

2
0

1

I rln
2 r
µ
π

Φ =

2
0

1

rL ln
2 r
µ
π

=

Ñieän caûm ñôn vò L0 cuûa  
caùp ñoàng truïc ?

Giaûi

µ
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Ví duï 5: Tính hoã caûm heä nhieàu daây 

12

2

Φ
z 0 IA A i M

→ →

= ⇒ =
1

212 2 2C
; A A Ad l

→ →
+ −Φ = = −∫

2 12'

12

2 1'2'

1'2

I d
2 2 d

I d
2 2 d

A ln

A ln

µ
π

µ
π

+

−

 =


=

2 12' 1'2

12 1'2'

I d d
12 2 d dlnµ

π⇒Φ = 12' 1'2

12 1'2'

d d
2 d dM lnµ
π⇒ =

Hoã caûm ñôn vò cuûa 2 heä truïc mang doøng song song ?
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