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* **N0oi dung chuwong 3:

3.1 Luat Biot-Savart va xép chong.

3.2 Ap dung luidt Ampere tinh truong tir tinh.
3.3 Thé tir vector.
3.4 Nang lwong truwong tir (W, ) .

3.5 Tinh toan di€én cam.
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¢ Gidi thiéu trwong tir tinh :

= Nguon : nam chidm vinh ciru hay day dan mang dong DC.

N E
T e L R 1 T .
- ey
Current Loop of Solenoid Bar Magnet The Earth

in wirg wire
Magnetin Field Sources
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* s MO hinh toan :

* Phwong trinh:

* Pieu kién bién:

* Phwong trinh lién hé:

CuuDuongThanCong.com

.

; rotH = J

- divB=0

<( Hlt — H2t — ‘Js
Bln o BZn =0

—_—

B =pH =, p H

—_—
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3.1: Luat Biot-Savart va

!'_ xép chﬁng :

CuuDuongT hanCong .com EM = Ch3
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* a) Luat Biot-Savart:

< Cam tng tir tao ra tai P do yéu to
dong day xac dinh theo :

4B = A |d|>;aR
47 R

: §:y| J'd|>;R
47 = R

(Luat Biot-Savart )

—» Wirecarrying a steady current |

Idg,

M

(Ta thdy B vudng goc vdi mdt phang chiva yéu to dong day d/va
vector khodng cach R)

CuubDuongThanCong.com
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* «» Phwong phap xép chong:

1. Chon hé¢ toa do.

—>

2. Viétrayéu to dong : | dI

3. Xac dinh vectorkhoang cach va bién d¢ cua no:

—>

R=f -7, => R

4. Dung luit Biot — Savart dé tinh truwong tir .
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* VD 3.1.1: Phwong phap xép chong

Tim cam tng tir tai diém P(X,,y,,0) do dean day mang dong | ,
chiéu dai a, tao ra ?

Glal y A

%
r A A 1 ° A Yo TTTTmmmmT P
“Xétybutbdong (Id 1) taitoa dpx: ° M

Cé: Id I — Idx.ax

¢ Xac dinh vecto khodang cach:

. > = —

r=(X,—X)ax+y,ay

L r= (X —X)2+ Y

> >

: > ul cdlIxr | ° dx -
<»Ap dung Biot-Savart: B = H L _ A J‘ Yo dz
A 2 3

3
[y
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* ¢ Cac tich phan thwong gap :

jédx=ln|x|+C j ’ —dx=— L in(x+X2 +a?)+C
X %2 1+ g 2 x/X2+a2
1 X X -1
dx== +C dx = +C
j 2+ a7 % a’\x*+a’ I %2 + 32 g fo2+a2
dx N L dx=ZIn(x*+a%)+C
j =In x+yx“ +a° +C - X=In(x"+a%) +
Vx*+a’ X +a
1 1 X
J’ X.0X —Jx?+a?+C j ——dx =—arctan(=) +C
\/x 1352 X“+a a a
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* VD 3.1.1: Phwong phap xép chong (tt)

Tim cam ung tir tai P(X,,Y,,0) do doan day mang dong | , chiéu
dai a, tao ra ?
Giai y 4

< Cam vng tir tao ra do doan day y |- oP
theo dinh luit Biot-Savart : SN

— IUI — -
B=-"" cosa, +C0Sa, a,=Ba;
amy,

/

 Luuy:

a) Néuy,=0:|B=0

- -
b) Chiéu dong so véi diecm PlaCW: |B=-Ba,
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< VD 3.1.2: Xép chong é hé toa dj tru

Tim cam wng tir tai diém O(0,0,0) do cung day mang dong | tao
ra?

Giai g T y -
R S G TN L A ox 1 2 (Id 1)
*»Xétyeu to dong (Id |) taitoa dop @ : C a
- — < ‘\(I) I X
Co: Id | =1.Rdg.ay 0 R

¢ Xac dinh vecto khoiang cach:
- —

{ r=-Ra;
=R

— o0 n2
< Ap dung Biot-Savart: B = —I L d : = A IR d¢§
I
0
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< VD 3.1.2: Xép chong & hé toa d9 tru (tt)

Tim cam wng tir tai diém O(0,0,0) do cung day mang dong | tao
ra?

Giai \ T y
—_— I R
% Cam ung tir tai O theo luat Biot-Savart : < o
B — 94 a Z
AR

¢ Luu V: Chiéu\ cam ung tr trung chiéu +z do chiéu dong
dién la CCW.
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“ VD 3.1.3: Cam wng tir cia vong day
Tim cam vng tir tai diém P(0,0,Z) do vong day tron bkinh a,
mang dong dién | tao ra ? Gig
141

%
*»Xétyéu to dong (Id |) taitoa do @ :

—> —
rd | =adg.ay
- — —

Cé: <{ r=-aar+za;

. r=vJZ*+a® T

. 1 > ul edIxr
o A dunge: B =
p dung 47[?9 '

:
Do: dIxr=azdg.a-+a’dga, —» Chiton taiB,

— 2 —
2T 2 IU Ia
_ulpatdg ol B = a
=B, = . I 5 =3 a ) , 5 3
g r 2. 2°+a
CuuDuongThanCong.com EM - Ch3 e ey AR R 3
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* < VD 3.1.4: Cam urng tir caa doan day

Tinh cam wng tir tai P(0,0,z) theo 5 )
phuong z ? ,
Giai

m|

1!

< Xét dong (ld |) tai toa dj (ay) :
rd I =dy. ay

, — - - a -
Co:  { r=-aa.— yay+Zza; K Idl
| r=yz?+a’+y?

- -
r —>
< Ap dung: B:”'Ldlxr

dr r’
Do: dlIxr=zdyax+adya. — B, dwgc xac dinh nhw sau :
B - ul | j ady _ pla

4 gThaan\/(z + 3> +y) 47T (Z +a )Jz +2a)

https://fb t eudent ntt 14
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3.2 Ap dung luat Ampere tinh trudong tir
tinh

A WS

< Luat Biot-Savart: tich phan vector. == Kkh¢

/

< Lut Ampere: phan b6 dong doi xing .

==> D¢ va thong dung

EM - Ch3 15
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* a) Cac phan bo dong d6i xing:

i. DAy din mang dong dai vo han: ] = Ja

e

Biot-Savart = H=Hd, & H=CONSt ¢r¢n dwong tron

= Dwong Ampere la hinh tron
li. Mat mang dong réng vo han: js = Jsﬁ
Dung luat Biot-Savart:

= H| Mat mang dong va H = const bén ngoai mat

= Pwong Ampere la hinh chir nhat

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt
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* b) Ap dung luidt Ampere:

- -

1. Xa&c dinh tinh doi xtérng ciia bai toan va dang: H & B.
- -
2. Chon dwong Amper thichhep :  H(|jorL)d|

Va phii di qua diém can tinh truong tir.

3. Dung luat Amper, suy ra bién do vecto truong tir.

C}(Hd|=|*:>H.L=I* —) H:I_
C

*

L

4. Viétlai dang vecto dic trung cho truong tir.
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= Véi |01 tru mang dong, dwong Amper la dwong tron, cwong do

trwong tir Xxac dinh theo :

= Khi I6i mang dong c6é mat do dong J la ham
theo toa @9 : J = J(r), phan dong bén trong
dwong Amper xac dinh theo :

*

==) Chi can tim I*.

27y

r 2z

00

| = j j J()[rdrd ¢]

= L&i ban kinh R mang dong | phan b
déu: mat dp dong trong 18i: J =

Va phan dong bén trong dwong Amper

Xac dinh: " = J.(7ZI’2)

CuuDuong THarmcorTg-conT
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* VD 3.2.1: PP dung luat Ampere

Tim truong tir bén ngodi diy dan mang dong 1 ?
Giﬁi -éI.l'

, , - -
«* Ta thay bai toan doi xirng tru: H=H.a, e |

& e
oo Ch()n dll’(‘)'ng Am per la duf)’ng tM l
ban kinh r, tam tai day dan. I

*

< Ap dung luit Amper : H=

271 271
S X A \ ~\ _> I %
** Vecto cuong do truong tur: H=—3g y
27l

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt
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* VD 3.2.1: Thi nghiém kiém chirng

< Pat cac kim la ban trén m:t phang vudng goc day dan.

a) Trwéce khi c6 dong dién:

=]

CuubDuongThanCong.com EM

D) Sau khi c6 dong dién:
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>~

* VD 3.2.1: Minh hoa bing s

DAy dan mang dong I = 50A.

«» Tai P (cach truc diy dan 2m) .
% Vecto cam wng tir tiép xic dwong tron.

o 1, 47.107'50
“Vadolon: B, = = =5(uT
adelon e =t 222 (1)

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt 21
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VD 3.2.2: PP dung luat Ampere

Cho 10i tru dac, bkinh R, mang dong | , tim c¢am ung tir bén
trong va bén ngoai I0i biet p = py ?
, , - -
«* Ta thay bai toan doi xirng tru: B=B.a,

< Pwong Amper la dwong tron, bkinh r,va: B.2znr=pul*.

1. Xétmiénr <R (trong 16i) :

* Dwong Amper:

= Ap dung luit Amper:

| )
s Uy ——— 7Tl \ y
B — ol _ ° 7R? _ Lol Ve
Loar 27r 27R*?

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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* VD 3.2.2: PP dung luat Ampere (tt)

2. Xétmiénr >R (ngoai 16i) :

* Dwong Amper :

= Ap dung luit Amper:
Bz — /uOIZ _ /uOI

2r  27xr

r=R

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt 23
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>~

* VD 3.2.2: Minh hoa bing s

LL6i mang dong | = 100A , ban kinh R = 0,5¢cm.

= Mat d¢ dong trong 10i: ﬁg/‘--. 2
6 y
] 100 - 4.10 (Am?)
7.25.10 T '\
a) Cam ting tir trong 16i: \‘\\_,/’/
2 -7 6
B, = Ho(.7zr7)  47.1074.10 F=0,8r (T)
27l 27T
b) Cam rng tir ngoai 10i :
) 47107100 2.10°
B, = () _ — (T)

27l 27Tr r
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VD 3.2.3: PP dung luat Ampere

Tim trwong tir bén ngoai mat mang Tz
dong véi mat do mat: . .
- — A/ ] LA
Js =J, ax [A/m -
+=d 8 Giai "
< Bang xép chong ta CM dwee bén ngoai mit mang dong:
(H=const T 17
< N | :r.;.l"““ |||"r:-.'||||'|:
.l:' L L L L . L L L '!:i-
H // mp(xQOy) : 'i* ¥

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt 25
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* VD 3.2.3: PP dung luat Ampere (tt)

Pwong Amper la hinh

\/
0‘0

4 Hd 1

chir nhat abcd :

abcda

"= Hl+Hl=J_|

1

>H==J

CuuDuongThanCong.com

2 0

Y

+ 50

C

l:ﬂ T -.ru:ull':"“ ||I'F:..'||||'I:

5 i
W %1 ® ® ® B B 8 @ :Jp—iy

- Ch3
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VD 3.2.3: PP dung luat Ampere (tt)

Tim truwong tr bén ngoai mat mang Tz
dong véi mat d¢ mat : . .
7.-’__ .'_."__'._.'_' :lr
— — i a'._.-' r'..-'-. i i
Js = \]0 dx [A/m] i . '
141

% Tong quat duwéi dang vecto:

Ijl :1|:3>s><gn:|
2

%

an = Vecto phap tuyén, hwéng vao mién chira diém khao sat .
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* VD 3.2.3: Minh hoa bing so

Day dan phang rong w = 3m, mang , ¢
dong I = 60A. Tim trwong tw bén ngoai Hl/
mat mang dong ? )
«? e Wi =l —-
Giai i -;—/-; -
“* Mat do dong mat: s /a

J. =—3a, =204, [A/m]

I
w

“ Miénz>0:38 =& :>I:I1:10 axxﬁz =—10§.y (A/m)

“» Miénz<0:4 =-d =) I:I2 =-10 a_ xa, =10§y (A/m)

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt
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3.3 Thé tir vector:

e -

EM - Ch3
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* a) Thé tir vo hwéng o, :

J rotH, =J

|

\ A A 4

rotH, =0

% O mién khong c6 dong: rotH =0
Trudng tir ¢6 tinh thé: H= —grad @,
(9, : thé tir vé huong [A])

% O mién c6 dong: rotH = J

Trwong tir cO tinh xody, giai dung thé vecto co tinh tong
qguat hon .
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* b) Thé tir vector A

(

. . divB=0 (1V) N N

** Dinh nghia: > B = rot A
div(rotA)=0 (gtvt)

< Thé vecto c6 tinh da tri, ding diéu —

kién phu dé don gian hda phwong trinh; e divA =0

< Pon vi ciia thé vecto : [Wb/m] hay [T.m]

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt
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* c) Phuwong trinh Poisson ciia thé tir vector:

% Gia str moi truong dang hwong, TT, dnhat: p = const
> —
Co: J=rotH (1

=> uJ=rotB=rot(rot A) =grad(divA)—AA

( phwong trinh Poisson
cua truwong tir tinh )
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* d) Nghiém Pt Poisson ciia truweong tir tinh :

%

%

“* D/v dong khoi: A = Wad Li aVv
A

> Nguon goc truong tw
la yeu to dong.

“* D/v dong day:

Jav=Jsd I =1d1 a2 |
—
A=t j a1
A L1
) Thé vecto cung phuwong

chiéu véi yéu to dong day .
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* e) Piéu kién bién cta thé vector A :

e,) Dieu kién lién tuc:

Do |4 nghiém ptrinh Poisson, thé vecto phai théa diéu kién
lién tuc. Trén bién S caa hai moi trwong ta co:

A(S)=A,(S)

e,) Piéu kién bién ciia trudng tir:

Do dinh nghia tr : B = rotA

Nén thanh phan phap tuyén va tiép tuyén ciia rotA ciing
phai théa cac dieu kién bién cta truwong tir.
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* f) Tiur thong tinh theo thé vector A :

©Co: D= fgdgz jroth§
S S

< Duwa vao dinh ly Stokes :

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt 35


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

* g) Xac dinh thé VectorA:>

. Giai truc tiép thé vecto tir phwong trinh Poisson. Dung PKB
xac dinh cac hang so tich phan.

(phwong trinh Poisson
AA=—pl| Gig truong tir tinh )

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt 36
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* Il. Sw twong ty giira Ava O

+ Néw J=J(xy)d, Thi: A=A(Xy)d, =Ad,

Va cO sw twong tuw giira:

Trwong tir tinh (c6 J, = 0)

Trwong di€én tinh (c6 p, = 0)

A, B,|,J,%l,... e (D,E,pg,pv,g,...

%

AA=—ud ; B=TrotA

Ap=-P % , E=—grad(¢)

¢:—jE.dr+C

4Bd§=pg
So

https://fb.com/tailieudientucntt 37
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* ¢ Qui trinh xac dinh A twong tu @ :

[ Truwong dién tinh } [ Truwong tur tinh }
[ Truc dién } [ Truc dong }
[ Mat Gauss J { Duwong Amper }

B B

[goz—jEdHC,...} [A:—IBdHC,...}

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt 38
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:h < VD 3.3.1: Tinh thé vector A

Day dan dai vé han mang dong |, trong méi truong khong khi.
Xéac dinh: (a) Vector cam tng tir bén ngoai day din ? (b) Thé
vector bén ngoai day dan ? (c) Tinh tir thong géi qua khung day
hinh chir nhat dit song song day dan ?

Giai
a) Xac dinh cam wng tir :

% Bai toan d6i xing tru.
Chon hé toa do tru.

“ DPwong Ampere la dwong tron, ban kinh r. Theo phwong phap
dwong Ampere, ta co:

I B
B¢:M—° —

27l 27l
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:h < VD 3.3.1: Tinh thé vector A (tt)

b) Xac dinh thé vector : theo sw twong tw giita truong tir va dién:

—

A:—jB¢dr+C':— M"IerrC “Olln = |A=Aa

r Z

c) Xac dinh tir thong géi qua khung day ABCD:

D ABCDAdﬁ A_.L+0-A_.L+0
_malpy C
Ar=a T 2n In a
A Ml C
! Ar=b - 2n In b
—_— P =ln 2
m 2z a
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* % Cac cong thirc xac dinh A tuwong tu o :

a. Truc mang dong I : !

a. Truc mang di¢n A :

b. Hai truc mang dién + A : :
P r :

L n ,

2ns T |

¢:
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!'_ 3.4 Nang lwong truong tir (W)

EM - Ch3 42
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* a) Tinh theo cac dai lwong dac trung :

szé [B.HaV = j,uH dV—— j—dv

(V,: khong gian ton tai trudng tir)

l-= 1 1
W =—HB=—,UH2 =B’ (J/mg) = Mat do NL truong tur
2 2 2u
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:I! b) Tinh theo AvaJ :

< Tir: W, =E jB.H.dV :E jH.(rotA)dV
2voo 2voo

< Co: H.rotA=div(AxH)+A.rotH =div(AxH)+A.J

— W, = |A.Jdv +1c§A><H.ds
2voo 2500

(JAxHd S =lim(dAxH.dS) =0

* May SOO—> > ;_x: S — -
[Addv = [AJdV szle.Jdv
Ve \% 2VJ

(V;: mién c6 dong)
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* c) NL trwong tir cia hé N dong day:

% Cho h¢ n dong diénday: I;...1 ; ®;... @, :

" V, klek klek
1 N 1
= W, =>Y L, JAdI =2 IO,
2k:l C, 2k:1
J— 1
“Vay: W, :_Zlkq)k
29
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* *» Cac trwong hop dac biét:

. n=1:Motvong diy mang dong
1 1

« Ta c6: W ==1d==LI
2 2

li. n=2:Halvong day mang dong

= Ta c6: széllcbﬁélzcbz— |(|_1|1+|v||2)+ L,(MI,+L,1,)
1, 1
= Wm:EL1If+EL2I§+I\/II1I2

= Pay la cong thirc xac dinh NLTT trong phan tir hé cam.
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* VD 3.4.1: Tinh nang lwgng truwong tir
7 b _d

Cuén day hinh xuyén (toroid) N vong, tiét
dién hinh chir nhat, ban kinh trong la a,
ngoai la b,cao la h (hinh a). Xac dinh: (a) {
cwong do trwong tir trong 161 khi c6 dong |
chay qua toroid ? (b) Nang lwong truwong tir
tich lity trong 161 co p = const ?

<% Bai toan d6i xing tru. Chon hé toa d¢ tru.
< Pwong Ampere la dwong tron, ban kinh r.

< Tong dong bén trong : NI (hinh b). Ta cé:
~ NI
27T
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Cuén day hinh xuyén (toroid) N vong, tiét
dién hinh chir nhat, ban kinh trong la a,
ngoai la b,cao la h (hinh a). Xac dinh: (a) {
cwong do trwong tir trong 161 khi c6 dong |
chay qua toroid ? (b) Nang lwong truwong tir
tich lity trong 161 co p = const ?

* “* VD 3.4.1: Tinh nang lwong trwong tir (tt)
o2 {_4

** Nang lwong trwong tir:

W, =2 LszdV =L f fﬂ Efzfz (rdrd¢dz)

212
=W =2_"In 2

m A1t a
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3.5 Tinh toan dién cam:

e -

EM - Ch3

CuuDuongThanCong.com
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* a) Pién caAm ban than va ho cam:

% Xet 2 vong day, dong I, chay qua vong
day 1.

Coal 2

= Goi @, : tir thdng géi qua vong day 1 - HH"E .
dodong I, tao ra. N i ,/;_\:
Coil 1_| 1
= Goi D, : tir thdng géi qua vong day 2 T |
dodong I, tao ra. 5

¢ Pinh nghia dién cam (self inductance) : L1 = CD11 / |1 (H)

< Pnghia h6 cdm (mutual inductance) : M = (D21 / |1 (H)

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt
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* b) Thuat toan chung tinh L. hay M :

I.  Chon hé toa do.

ll. Gia sir dong di€én I chay qua hé .
lil. Tim l_f(hay K) do dong I tao ra.

IV. Tim tir thong mé6c vong O, :

®, = [ BdS=q Ad/

v. Néula cudn day N vong thi tir théng méc vong ¥, = N.®,, .

vi. Xacdinh L=Y_/I .

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt
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* c) P? dung ning lwong trudng tir:

1 M
W_==LI°=— [B°dV = HdV == | L=2""m
m 2 ZuJ j |2

W,..: ning lwong TT trong mién c6 dong.
Wm = Wmtr T Wmng

Winng: ning lwgng TT ngoal mién c6 dong.

2\W
1. Dién cam trong : |_tr _ thr
) i
2W_
2. Dién ciAm ngoai: | = J

ng IZ
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* ¢ Tinh Ltr theo tir thong moc vong:

=Twr théng moc vong qua phan tiét dién mang dong S do chi
phan dong dién trong mién co dong tao ra:

CDmtr — : |— BdS
total
)
> Ltr = —
Itotal

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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* d) Caéc vi du tinh dién cdm & hé cam:

VD3.5.1: Tinh dién ¢am riéng L, caa solenoid

khong khi, dai L, tiét dién A (hlnh tron bkinh R,
R), gom N vong day ? = =1
Giai —
, =
“* Mat cat doc solenoid: 2 mat mang dong. . ——
A - ==
i = L
. -H_ -
B " =
: SR A < Truwong tir chi ton tai bén
[ wgii e N trong solenoid :
. i =
= SN I I E'ir
-k Ly ] NI
O —{K) B=uH=peJs=p, — L
i i
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* VD 3.5.1: Tinh dién cam cua solenoid (tt)

% Tiur thong gdéi qua N vong cua solenoid : E: \
—a = — 1

| —
w=ND=N.BA ; (A=naR?) M=

I —
—,

“* Pién cam cua solenoid :

L, =2
|
N2A
=>| Lo=t——

EM - Ch3 https://fb.com/tailieudientucntt 55

CuubDuongThanCong.com


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

* VD 3.5.2: Tinh di€én cam cua toroid.

Tinh dién cam riéng L, cua toroid ?

< Mt cit ngang toroid:

e | y “* Pwong Amper:
ol /r% "lé?rjw/
E\Iﬁ IIl . 01 E

® . r‘"i'ﬁ < Truong tir chi ton tai trong
' i toroid , va :

O 0] B.27r = uNI
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* VD 3.5.2: Tinh di€én cam cua toroid (tt)

< Twr thong g6i qua N vong day toroid : N

y =N =N [BdS = (Nl k)jr)jdrlldz j

27
2 “fld
:>W=NCID=“NII(9]h " b
27 a A
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VD 3.5.3: Tinh dién cam cua dwong day

Dién cam don vi L cua dwong day 1——~ - Im {122 2
song hanh ? ’ M — s
Giai .
: Q P,
< Pnghia: L, = ®, /I s
, suu 5 AT =4I
% COo: CDO — Ad I — A+ — A ZJWVOI: <
MNPQ A =4 n-a
L 2 d-a
| d-a
) D, :im_
T d

CuuDuongThanCong.com EM - Ch3 https://fb.com/tailieudientucntt

58


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

VD 3.5.4: Tinh dién cam cua cap

I
Dién cam don vi L, cua

cap dong truc ?

T XXX XXX XXX X XX
XXX XXXX XXX XX

2 ry R

X X X X X XIX XX X XX
Gidi "
. R o | e
< Dung: L, :CDO/I S |
T eeooéoaoecaoof‘
CD Ad | ffD@@@@@@@@@@@
MNPQ _LQf ‘)Q @ OQO@Q.QO O®p
- Im >
(DO = Ar=r1 _Ar=r2
| . r
A — LI In C —> CDO = ,Ll_ In 2
0:0 Mé.< r=n 27 f) 272' I’l
H] In C
A_ ==In= r
=R 2w T > L, = ol In %
2w I
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VD 3.5.5: Tinh h6é cdm hé duong diy

Ho cam don vi ciia 2 hé truc mang dong song song ?

&1
- -1
L \
N de
d 2 ."I rﬂ;><«ﬁ \'IIE]J‘ Y
.' .
*ilf d PN |
1, o1

l

A:AiZ:H\/Io:(D12 , Py, = CAZdIZA;_AE

Aer — ﬂ'z |n diy

d12 ,U|2 d12d12 d d
< = O, =72In 20
A, = ‘5'2 In 312 2 otz =M In Oyp0yy
L T 1?2
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“*VD 3.5.6: Tinh dién cam dung MATLAB

Day dan ban kinh a = 1 mm udn thanh vong day tron ban kinh
10 cm. Bé qua dién cam trong ciia day dan, viét chwong trinh
MATLAB tinh dién cam cia vong day nay.

% Inductance inside a conductive loop % Rsuv unit vector from O to source point
% This modifies ML0302 to calculate inductance %R vector from the source to test point
% of aconductive loop. It does this by % Ruv  unit vector for R

% calculating the mag field at discrete, % Rmag magnitude of R

% points along a pie wedge then calculates flux % dH differential contribution to H

% through each portion of the wedge. Then it % dHmag magnitude of dH

% multiplies by the number of wedges in the 'pie'. % radius radial distance from origin

% Variables: % Hz  total magnetic field at test point
% | current(A) in +phi direction on ring % Bz total mag flux density at test point
% a ring radius (m) % flux flux through each differential

% b wire radius (m) segment

% Ndeg number of increments for phi clc  %clears the command window

% f angle of phi in radians clear %clears variables

% df differential change in phi

% dL differential length vector on the ring

% dLmag magnitude of dL

% dLuv unit vector in direction of dL

% [xL,yL,0] location of source point

% Ntest number of test points
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VD 3.5.6: Tinh dién cam dung MATLAB

% Initialize Variables
a=0.1;

b=1e-3;

I=1;

Ndeg=180;

Ntest=60;
uo=pi*4e-7;
df=360/Ndeg;
dLmag=(df*pi/180)*a;
dr=(a-b)/Ntest;

% Calculate flux thru each segment of pie
wedge
for j=1:Ntest
x=(j-0.5)*dr;
for i=(df/2).df:360
f=i*pi/180;
xL=a*cos(f);
yL=a*sin(f);
Rsuv=[xL yL 0]/a;
dLuv=cross([0 0 1],Rsuv);
dL=dLmag*dLuv;

R=[x-xL -yL 0];
Rmag=magvector(R);
Ruv=R/Rmag;
dH=I*cross(dL,Ruv)/(4*pi*Rmag”2);
dHmag(i)=magvector(dH);

end

Hz(j)=sum(dHmag);

Now run the program:
Inductance = 5.5410e-007
or

L =550 nH

Bz(j)=uo*Hz());
dSz(j)=x*df*(pi/180)*dr;
flux())=Bz(j)*dSz());

end

fluxwedge=sum(flux);

Inductance=Ndeg*fluxwedge

CuubDuongThanCong.com

EM - Ch3 https://fb.com/tailieudientucntt 62


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

* VD 3.5.7: Tinh trwong tir tinh

LOi tru dac, dai vo han, ban kinh la a, mang dong véi mat do:

— 2N -
J=J,(1->)a,
L&i c6 d§ tham tir p = const. Bén ngoai 1a khong khi. Xac dinh:
(a) Tong dong trén 161 ? (b) Cwong do trwong tir trong 16i ? (c)
Nang lwong trwong tir tich lity bén trong 161 trén don vi dai ?
Suy ra dién cam trong cua I0i trén don vi dai ?

Giai + 7 -

a) Tong dong trén 16i: chon hé tru. CE

a2z , Jna2 ‘/ |
1= | |J. (1-5)[rdrdg] = =2 =
H o(1- 5 Irdrdg] ==

N g
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* VD 3.5.7: Tinh trwong tir tinh (tt)

D) Xac dinh cwong d¢ trwong tir:

< Bai todn doi xirng tru. Pudng Ampere |a dudng tron,

ban kinh r. Theo phu’O’ng phap dwong Ampere, ta co
tong dong bén trong :

27

[ 3,0 )lrdrdg] =, (5~ L2 (C
Ojoj( Crdrdg] =3, (5 - £) C

\\b/wzl :

' 3 1m
¢: :JO -———

2 4 v
r a \/

c) Xac dinh nang lwong trwong tir trén 1m dai:

L“H dVv = J:J;MLHJ [—— J(rdrd¢dz)
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* VD 3.5.7: Tinh trwong tir tinh (tt)

T 2 a’ a® a® T 2 83a*
Wi = EHJO T et EMJO 384

** Dién cam trong:

2er T 2 8334 4
L = . =270y = =
[ 8w
O6n
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