!'_ 3.5 Inductance Calculation:
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* a) the self and mutual inductance :

% Xét 2 vong day, dong I, chay qua |
vong day 1.
Coil 2 o Py
= Goi Dy : tr thdng goi qua vong day 1 T
do dong I, taora. P | ’:_\:
Coal 1__J 11 |
= Goi D, : tir thong goi qua vong day2 | |
do dong I, taora. i,
< Pnghia dién cam (self inductance) : L1 ZCDH / Il (H)

«» Pnghia hé cdm (mutual inductance) : MZCDﬂ/ I1 (H)
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* b) General Procedure to compute L. or M :

i. Choose coordinate system for the given geometry.
il. Assume a current I in the conducting wire .
iii. Finde(orX) from the current1.
iv. Find the flux linking ®_ with each turn.
O, =| BdS=¢ Ad7
S C
v. Find the flux linking ¥ _ by multiplying ®_ by N turns .

vi. Compute L=Y_/I .
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* ¢) P? dung ning lugng truong tu :

)\ :lle —IBdV 'udeV =) | L=—m
m 2 21 I

W

mtr

: niing lugng trong mién chifa dong.
W =W _+W
" m e Winngt Ndng lugng ngoai mi€n chira dong.

1. Internal Inductance: | [ = mtr
tr 2
L2 I
2W
2. External Inductance: | [ = =
ng Iz
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* d) Céc vi du tinh dién cdm & ho ciam

VD1: Tinh dién cam riéng L, cua solenoid =
khong khi , dai L ,tiét dién A (hinh tron E,
bkinh R), gom N vong day mang dong 1 ? '-I ==
Giai ==
M = —
< Mt cat doc solenoid: 2 miit mang dong. I :_-':7-.:_-
=4 R
i S
r— i = < Trudng tir chi ton tai bén
G« ot R trong solenoid :
] _:P_ X 3 NI
- - B:MOH:MOJSZHOT
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* “+VD1: Tinh dién cam solenoid.
E:H

< Tw thong gui qua N vong cua solenoid : R,
— T4

1T =
w=N®=N.B.A ; (A=nR") Ne—1

I- ?-T;::.

% Dién cam cua solenoid :

LO:%
N°A
[ oTATL
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* < Vi du2: Tinh dién cdm & ho cdm

Tinh dién cam riéng L, cua toroid ?

Giai

< M3t cat ngang toroid:

;. J H ()
It af @E@ 8 iy 2 < Pudng Ampere:
h !

o I. : & s < Trudng tu chi ton tai trong
LA, B @ @ id , va
__:,--}9 L ERemd S toroid, va :

oo o= o
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* < Vi du2: Tinh dién cdm & ho cdm

% T thong gui qua N vong diy toroid : N

Mﬁl‘ dr.dz
7

y =N® =N| BdS = -

ao r

b
a
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“*Vi du 3: Tinh dién cam don vi duong day

Pién cam don vi L, cua ddidy song 1— - I 112 2
hanh? . L = . = -
Giai ;
| Q P
» Pnghia: L =CDO/I —
4 I*
. ) e . A+ Iél—ﬂd_n%
o C():(I)O — (ﬁMNPQAd l — A+ — A~ ,VO’I: < :
T — A 1n A
\A =—InF&
I. d—a
> (I)O _'u_ln
T a
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Dlen cam don vi L, cua
cap dong truc ?

Giai
% Dung: L, = cI)O/I
D, = Adl
MNPQ

(DO = Ar:rl o Ar:r
" M €
% Ma. Ar:rl 2z In I
— M1 C
A, =57 In

* “*Vi du 4: Tinh dién cam don vi duong day
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<»Vidu 5: Tinh hé cdm hé nhiéu day

Ho6 cam don vi cua 2 hé truc mang dong song song ?

@1
- -1
L \
A de
d 2 ."I rﬂ;><«ﬁ \'IIE]J‘ 'y
[ A
&1’ d d'u." |
1, o1

2

A=Ai, =M= ; O, = Adl=A]-A,

A; — ,Ulz 1 diy
di Hy dpdip | diydy,
¢ : N :>(I)12 lnd - —M= ,U ln 12412
A2 — 'u 2 1 d12 1212 dlZdl'Z'
L 172
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