, |
: ) | large mi
CHAPTER Y 4 placed i
‘ regions.
3 E.g.,
MAGNETIC CIRCUITS .7
- Mag)
' i S |
2.1 Magnet and Magnetism ; : omii > F
body which possesses the power of attract_mg pieces of 1:::)1:1 ltsakes pla;: ol
Anyt o gthe property of a body by virtue of which this attrac - Eent
Vs tism. Magnetism is one of nature’s forms of CUELEY... € magn
known 8 S8agnCham. icity. Natural magnetism is found j Nt
forms are heat, light, sound and electricity ic field. Lodestons 7
lodestone, a type of iron ore, and the earth’s vast magnetic fie k 1 Sinee
Possesses,magnetism when it is taken out frorp the earth, so 1('; 18 no"c‘:’ﬁ_a THe
natural magnet. Lodestone was found in MagneSh’fl (Upper part of Greece]. ¥ '* s
later discovered that a slender piece of lodestone, if suspended frfeely, would ori }
itself approximately in the direction of the earth’s geographical North-South If ti
i i the mu
direction.
2.2 Magnetic Materials 1 24 N
Magnetic materials are classified into three categories. (1) Diamagnetic (2 The
Paramagnetic and (3) Ferromagnetic. ‘ A placed
1. Diamagnetic materials T A
magnz
A diamagnetic material, when placed in a ma

: _ | magnetic field, gets a feeble induced north
maghetic field in a direction opposite to t i

a tendency to move from the region whe

re the to th i her S

? € region where
the field is week. Its permeability is less than unity. Tempera Hure ..,,.: e ,d 25 A
on the diamagnetic properties of a material, .. = ~————=18a8S - T T

Fag
]

E.g. Bismuth, Lead, Copper, Zine, Sil
2. Paramagnetic materials

: If. @ paramagnetic Mmaterial is placed i
jmthm the materig] gets enhance
It tends to move fro

with rise in temperature, %

E.g. Aluminium, Sodium, Copper Chic
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3. Ferromagnetic Materials

A ferroma'gne_tic material gets magnetized even b weak m;
large magnetization occurs in the direct]

placed in a non uniform field, it is att
regions. Ferromagnetism decreases

E.g., Iron, Nickel, Cobalt
2.3 Classification of Magnets

Magnets can be broadly classified into following categories.

1. Permanent magnets

2. Electromagnets

pgrrrfanent magnets retain their magnetism after the magnetic field used to
magnetize them has been removed. These are of two types-natural and artificial.

Natural magnets, are comparatively weak, of irregular shape and of arbitrary
size. These cannot be effectively employed to serve useful purposes.

The materials such as special steel, hardened steel and alloys can be
transformed into permanent magnets. These are termed as artificial magnets.

If the magnetization is done by passing electric current in a coil surrounding
the material the magnet is termed as electromagnet.

2.4 Magnetic Induction

-

The phenomenon by which a magnetic substance becomes magnet when it is
placed near a magnet is called magnetic induction.

A magnet has two distinctive properties; (i) A;:traction and repulsion for
magnetic substances and other magnets (ii) The two ends of a magnet are called
north (N) and south (S) poles. a4

A magnet will point towards North and South when freely suspended in air.
2.5 Magnetic field

It is the space or region around a magnet with in
can be detected. Suppose that a bar magnet is placed
filings are sprinkled on the surface around the
gently iron filings are found to arrange themsel
proves that in the space around the magnet the infl
is further important to observe that the iron filing
certain lines as shown in figure. These lines are
closed loops, leaving the magnet at its north pole

A magnet field line is a imaginary line in sp
loops running from North pole to South pole thro |
to No Pole through the magnet. i
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For a

2.10 Mc

Magr
by Fun
N ‘ His N/3
] Relatio

Cons

, strengt!
§ i for a bar
(a) Pattern of iron fillings under (b) Magnetic field lines absolut

agnet
the influence of a magnet magn

2.6 Magnetic flux

Magnetic flux represents the total number of maglleﬂc--l{llill‘(?;) Og‘hzmmunit LN
maghetic field. Magnetic flux is denoted by Greek letter p L (9).
magnetic flux is Weber[Wb].

: The
: 2 called
A north pole of pole strength m wb would radiate a magnetic flux of m whb. o
2.7 Magnetic flux density The
The flux passin threugh a unit area through a Plan‘iﬂgﬁ_m}“?ngles‘m-. M_-_If
plarie is defined as magnetic flux density. It is denoted by theletter B. The unit 0 The
magnetic flux density is Tesla (T) or wb/m2,

SOPE s , 2121

If ¢ webers of magnetic flux is passing normally through an area of A metre
the magnetic flux density B is given by Thy

caiie
[ - Homs S
2.8 Permeability o e o8 :

reluct

The ability of a material to conduct magneti

permeability (Absolute permeability) of that mater,

permeability of free space or ajr i denoted by

4nx10"Henry / metre.

} 2.9 Relative Permeability

Relative permeability of : o
denoted by . Y of a material relative to

‘y"

i- f!., ur = -E.

Ol‘u —
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For air, relative pPermeability is 1 e =

2.10 Magnetic field Intensity or Magnetizing force
Magnetic field Intensity at an

oint in a magnetxc field i
by unit north pole placed at th is the force e
- ——=" 1Al poin
e N/wb at point. It is denoted by the letter H. Th
. —
Relation between B, H and

Consider a bar of magnetic material
s placed in a unifo
strength H N/wb resulting in magnetic flux density B wb /m;rf; ?i_laégg‘etlc,:ni;mld of
absolute permeability of the material of the bar is T

rienced
€ unit of

S e s
. H
oR (B a6 W = botE

2.11 Magneto motive force (MMF)

The magnetic pressure which sets up magnetic flux in a magnetic circuit is
called Magneto motive force.

Consider a coil N turns carrying a current of 1 amperes.

The mmf is given by

M.M.F = Number of turns in the coilxCurrent = NI Amp. turns.

The unit of mmf is ampere-turns (AT).
2.12 Reluctance

The opposition offered to the magnetic lines of force in a magnetic circuit is

called reluctance. It is denoted by the letter S.
Reluctance is analogous to resistance in an electric circuit. The umt of

reluctance is AT/wb. “leyH Dile

yriad ! 1

Reluctance (S) = —IJK T A

Where I = Length of the magnetic
Ho = Permeability of free spa

p, = Relative permeability

A = Cross—sectional area.

2.13 Permeance

It is the 5ec1procal of reluctance. It is expressed in wi

1 afs, e
Permeance = . tance
MMF
Or Reluctance = ‘Magpetic flux
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2.14 Comparison between Magnetic and Electric Cir : 05

ic Circuit

Magnetic circuit Electric Cir -
MMF : EMF _.‘?

‘ . TN :

1. Magnetic flux = e Current eibtance o
3 l pes- _._I__. o fe

2. Reluctance (s) = ;‘A_ Resistance (R) = x - |
1 ¥ ’
e R IE e Conductance = , s
baite o - Reluctance Rsistanc

2.15 Magnetization curve or B.H curve

It is the graph between the flux density (B) and, magnetizing fo:qe (H)
magnetic material. The following figure shows the B-H curve for cast iron.

i
T |

B

> ; -

H —— ;
Initially H increase rapidly with B upto a certain point. The rate of increas ¥

B becomes very low and finally reaches steady value. at i
it steady priee- Samratmn.of'fhlfmg. e

2.16 Magnetic Hysteresis

It isthe lagging of fly : : i
material. sity (B) behind the magne

.3
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Let a magnetizing force H be g

magnetizing force H be increased
then gradually reduced to zero. T
becomes zero. But there is still so
density B does not fall to zero. T
residual magnetism. The power o
of the material.

pplied to an unmagnified bar of iron. Let the
from zero to a certain maximum value and
he curve OAB is obtained. At the point B, H
me magpetization left in the material. The dux
he remaining value of B at the point is called

f retaining the magnetism is called ‘retentivity’

The value of H is reversed , B reduces and becomes zero at the point C. The
value of H required to wipe off residual magnetism is known as ‘Coercive f(-Jrce’
OC is the coercive force as shown in the figure. Further increase of H in thé
negative direction curve CD is obtained. Now the gradual decrease of H to zero
and then a build up in the original direction is described by the curve DEFA.

As H is increased and then decreased to its original values, the flux density B
does not return to its original value. This fact is called ‘hysteresis’. The curve
ABCDEFA is called hysteresis loop.

2.17 Magnetic Circuit
A magnetic circuit is a closed path followed by magnetic lines of force.

In electromagnet there are two circuits or path, one for the current through
the coil and one for the flux through the core.

Simple Magnet Circuit

The figure shows a solenoid having iron core and N turns of winding. The
current through the winding is I. The mmf in the circuit is NI and this mmf sets
up a magnetic field in the solenoid.

Magnetic flux

o
..............
..........
-----

-----

- -
- ~
-

-
S P 5 oY 25 25
-, P
= -
....... Larr"
itk / / / ][ /
.................. )1)1
< "~ <~ ~ -~ -~

. 2
The length of the iron core is [ metre and cross-sectional area A m<.

l

Reluctance = uA

NI
Field intensity inside the solenoid(H) = 7~
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Magnetic Circuit

2.18 Composite

Ig, Ag i
D : Hen
\  Exgm,
o Air gap A B AN
~ sectior

A

g i A Assum
~ Sol

BoplA, :

In several cases, the magnetic circuit consists of several regions of djg,
materials and different dimensions. The figure shows f9ur regions A, HUgH
lengths [, 1,1, and [, respectively. The area 01" cross-sections are A, A A, _‘,_;
respectively. Each of these regions has different reluctance. Then the ¢,
reluctance of the circuit is the sun of individual reluctances.

g
WAL HA,  paA, “’()Ag

bisryiolpw, 5l srasisl

Total reluctance

)i MM
 Exam,
y Six

~ the ler

where p,, Hy, M3 and p, are the permeability of A, B, C and air I'ESpectiﬁa

MMF
Total reluctance

Flux (¢) =

les a coil of 250 turng ; and mean cire

olelh, ol P

Solution:
I = 5008
A =
Reluctance (S) = ‘*L_
‘u'OlurA - 41‘[ 3 10- p
MMF = R :I
N 4

= ¢$

-
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I ¢S 1000K10_6x2487x103

=-——-__‘-_'~—‘.—

e N 250 = 9.948 Amp

ample 2

A mild steel ring has a mean circ
sectional area of 300mm?. Calculate t
Assume .ur - 1200.

umference of 500m

m and a uniform ¢
; TOSS-
he mmf required to =

produce a flux of S00pwb?
Solution:

S00mm = 500 x 10-3m

300mm? = 300 x 10-6m2

500 pwb = 500x10-6wb

1200

l 500x1072

Reluct S 2
ctance:(S) MoM:A  ~ 4nx107 x1200x 300 %1075

S = 1105242.AT/wb
MMF = Flux x Reluctance = ¢ xS = 500 x 106 x 1105242.6 = 552.62 AT

£ ample 3 o

Six ampere current is flowing in a solenoid wound with 1200 turns of wire. If
the length of the solenoid is 160cm. Calculate field strength of the solenoid?

Solution: [ = 6 A, N=1200, [= 160cm = 1.6m -
NI 1200 x 6
Field Strength (H) = _l. = '1_6— =q

Lxample 4
' An iron ring of mean length 60cm has an air gap of 2

rns. If the relative permeability of iron used in the ring
of 1.5 A flows through it, find the flux density?

Solution:
Left the flux density be B wb/m?
MMF required for the iron ring is given by 3
Bl,
MMF, meTAREOST = i

MMF required for the air gap is given by,

Scanned with CamScanner



MacnNeTIc CIRCUITS

52

3
BL, Bx2x10°  Bx2x10
MMF, = Hi§ =" ° = Ho x 1 Mo -
; Tot
Bx0.6 A Bx2x10° 2[0.6 . 1
Total MMF =MMF, + MMF, = —=—05 = o | 200 2xf %
BT0.6 is call
- _.__-1—-+2x103] ........... (1 i
Total MMF T [ 200 ) *
AT provided by current 2 MqisgXgo0" 0 e (2)
Equating (1) and (2) we get
B| 0.6 o
1.5 x 300 1 [400 J
Hence, B = 0.1615 wb/m?
yample 5
cmAjr?iir::riarAzO; ring ha? ;:ircular cross sectional area of 12 cm? and Jepes
: r gap of 1 mm is made by a sawcut. Fj .
needed to produce a flux of 24.84 pu wb ReIati\jrfe e bﬂ.Flnd. the _ampere-,é
leakag_e and fringing? ; permeability of iron is 800, Nq
Solution: . '
o = 24.84 pwb =24.84 x 1065 wb 1”'I‘he
= ou
A 12 cm? = 12x104 m?2 of ¢ =
fluxes
B = E s 24-84)( 10‘6 £ T |
- TR
] A 12x10°* = 0.0207 wb/m? hu
(a) For air gap The
€quire
of the E
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= \_._
a

= 16.4725 + 3.088 = 19.56 AT

Total ampere turns needed
2.19 Parallel Magnetic Circuit

A magnetic circuit which

/ £ chn hé’l's two o h
- ; < I more an two paths or the me fl
s called a Pill‘il“(‘l magnetic Ci]‘(.‘]_lit ; : \ . 2 tic

The figure shows a magnetic circuit excited by a current of 1 ampere passing
fthrough N turns of a coil placed in the central limb. The MMF = NI creates a flux
fof ¢ weber in the central limb of length I, metre. The flux gets divided into two
filuxes ¢, and ¢, in the outer limbs of lengths I, and [, metre, respectively.

§ Thus | -

The two magnetic paths ABCD and AFED are in parallel. The ampere turns
required for this parallel circuit is equal to the ampere turns required for any one
pf the paths.

Total MMF required = M.M.F. required for path AD +
M.M.F. required for path ABCD or AFED
= ¢S+¢S, or ¢5S+4¢,5,
where S is the reluctance of the central limb
S, is the reluctance of the path ABCD
S, is the reluctance of the path AFED

L L .

&

1 2 HoHra ‘Aa woil slo®

HoMe ' Ay

Hokrc * Ac
4 . : _— in figure is as follows.
The equivalent circuit of the magnetic circuit shown gure s ¥ M
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ivalent circuit, the total reluctance of the magnetic py ' .|
From the equ . 1
ALy e S.S Total ampere
2 3 :
S = SETMIBIES = S+s 1+S2 (i} AT requir
ota ’ : .
_ (ii) AT for mi
and the flux ¢ may be computed as
! AT required fi
? sy MMF o NI
Reluctance < M

IfS,, S, and S, are three reluctances in parallel, then the equivalent relyg
S,, is given by

1

S, S :
AT required :
Example 1
A cast steel magnetic structure made for a bar of sec
in figure. Determine the current that the 500 t

tion 8 cm x 2 cm is -
limb should carry so that a flux of 2 m Wb is

urn magnetising coil on th

produced in the right limb,

1, = 600 and neglect leakage. &
& L
-- 25em
I
——
N=500 T
6
Solution : b
Al

Magnetic ¢

ircuits through middie
M.M.F. across the two is the same,

i
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MaGNETIC Circuirs
qJ2 SZ
2mwb =2 & 10 wb

25x10™
HA

2x1073 x

3.33 mwb
5.33 m Wb

Total ampere turns (AT) required for the whole circuit equal to the sum of

(i) AT required for the left limb and

(ii) AT for middle or right limb

AT required for the left limb =

AT required for the right limb

Total AT

Current, I

l
S = %
. HoM A

25x107?

5.33x1072 x
47 x107 x600x4x107*

4420.9

25x107?
47 x107 x600x4x107*

2XT0T %

1657.86

4420.9 + 1657.86 = 6078.76

6078.76

500 =12.15A

! 2.20 Leakage and Fringing in Magnetic circuit

‘The flux which does not follow the desir

Leakage flux.

Leakage flux

')4-— Fringing flux
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Consider &
portion of the ring.
in the ring
leaks throug
This leakag

h the

Total

Leakage factor

It is defined as the ratio O
i _T__taiﬂ_uuf)_/
Leakage factor TR

Fringing flux

Out of the total flux in air gap, a part of the flux diverges out

gap. As a result, e
flux density in the
flux.

Example 1

n iron ring

by the curre

== as shown in figure. Let @ coil be woy,,

the coil. The complete flux
¢ a current I ﬂoﬂow through the core. A small quantiy, ,-'
Lnding the iron ring. This flux is called Leg
zed for any purpose. !

air surro
Useful flux + Leakageé flux

pe utili

flux set up

f total flux to the useful flux.

7

side the "):3

ffective cross-sectional area of the air gap increases and
air gap decreases. The diverging flux is called the Frig

: A circular i.ron ring having cross-sectional area of 20 cm? and length 30¢
;rgg }'11‘?18 an air gap of 2 mm made by a saw cut. Relative permeability of
Det. e ring is \.Jvound with a _coil of 2500 turns and the current in the

ermine the air gap flux. Given that the leakage coefficient is Il 1

Solution

I#t the flux density through the iron be B. Then the flux density throug
1 O f

airis B/1.1
(a) Air gap

(b) Iron ring
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quantit <
d Ledl Y of ﬂﬁl MMF, = 265B
akage o % T ired
ﬂllx otal MMF required = MMF,_+ MMF,
a 1
= 1446B +265B = 1711 B
But AT applied = NI = 2500x3 = 7500
Hence 1711 B = 7500
B - 75Q90° © © 2 5
TR .38 wb/m
Area of cross section, A = 20 cm? =20x10"* m?

BA- 4.38x20x10™

Flux through the air gap T B ST - 7.96 x 102 wb

ie the main ai
reases and 2.21 Force Experienced by Current Carrying Conductor in a Magnetic

1 the Fringjp, Field
When a conductor of length 1’ metre is placed at right angles to a magnetic
field, it experiences a force F given by,

ngth 30 cmp F = BIl Newton :
hility of ironj Where I = Current through the conductor in ampere
B = Fluxdensity in Wb/m?.

 the coil is 34
151 If the conductor is placed at an angle

the force is given by

9’ to the direction of the magnetic field,

F = Bllsin 0

ty through the
ample 1 5

A straight condu
uniform field of 0.5 wb/m

ctor 2m long carries 30 A current and lies perpendicular to a
2 Find the force on the current carrying conductor?

) Solution:
] = 2m,1=30A,B=0.5wb/m?
F = BIl = 0.5x30x2 =30N
] JE&ample 2
' es a current of 80A and lies at right angles

A straight conductor 1 .5m long carri
to a uniform field of flux density 2wb/m d
It lies in the given position (i) It lies a position Su
angle of 30° to the direction of the filed?
Bil=2 x 80 x 1.5 = 240N

Sinf=2x80x 1.5% Sin 30° = 120N

2 Find the force on the conductor when (i)
ch that it is inclined at an

]

(i) F
(i) F

]

BIl
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2.22 ENERGY STORED IN MAGNETIC FIELD

ce o
Consider a coil having a constant 1nducta:s o
grows at a uniform rate from zero to I amper

the coil is given by,

f L henry, in whi.ch the o8
't' seconds. The induceq

1. Find the 1

length of 4

e=-LX£——Ql=—H ........... (1) Ans, L
t =

s ind
The component of applied voltage required to neutralise this induced .

di in dt se e
be equal to L I/t.If we assume that the current increases by COndg
Eq.(1) becomes
e= —L-(E
dt Sl
The applied voltage must balance the voltage dropacross resister R oL
neutralize the above indused emf, thus, ‘,
V=iR+L il—
dt Inc
Multiplying throughout by i.dt - & 12. An
Vidt=i2Rdt+Lidi i T |
to provi
where, : 4A in tl
Vidt, is the energy supplied by the source in time dt. : ((?1) E:
i? R dt, the energy dissipated in the form of heat. Ans. |
Li di, the energy absorbed by the inductance of th o o oo SOEEN N
& .e N |
oo ey oil in building up ¢
Ai

Thus, energy absorbed by the magnetic field during the time dt second
=Li di Joules

Hence, total ener absorbed b
from zero tol ampergg; - y the m g etlc ﬁ
‘-\\————-’
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Ans. Length of air-cored solenoid
Diameter of solenoid
No. of turns

Then,
Cross-sectional area, A

slef inductance of solenoid i Ui
where ‘N’ is the number of turns and

S

30002 x4nx 1077 x1x2.827 x 107

PROBLEMS

Find the inductance of an air i
3 [ - cored solenoid havi i
length of 40 cm, wound with 3000 turns. RGIATE G A

= 40%x10?m

= 6x102m
= 3000
= e
6x102
= X 3 = 2.827 x 10° m?
= NZ/S

‘S’ is the reluctance

l
Moy % A br 3

Inductance L =

(ii) Inductance of the winding.
Ans. 1=30 % 102 m, A=

Air gap reluctance S,

o
" anx10~ x1x6x10°

Core flux ¢ = - Bi% Al %
mmf 500x4
i Y T ] = : Wb
Total reluctance S = o 6%10~" 3333333.3 AT/ |
Reluctance of iron core, S;= 8= Boe 2007042.11 AT/Wb
30x102 -1x107° .
2007042. 1 1 = 411: ¥ 10_7 % pr x 6 X 10-4 7 .'u%
T = 197.58
2
Ly o 0.075H

Inductance of the winding S aae

40x1072

12. A mild steel ring of 30 cm mean circumference has a cross sectional area of 6
cm? and has a winding of 500 turns on it. The ring is cut through at a point 50 as
to provide an air gap of 1 mm in the magnetic circuit. It is found that a current of
4A in the winding produces a flues density of 1 T in the air gap. Find

(i) The relative permeability of the mild steel and

6 x 104 m?
N = 500, I =1x10°m,I=4A
1

MoHy X A

-  1326291.19 AT/Wb

=0.0794 H

g

[ = lmm
ES

1 x6x 104 = 6x10*Wb
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oo s sectional area of 6 cm? jg 4

60
d a cros 3
1 i diameter 100 cm an o to produce il :
% Al"llir%%g I;ﬁx?rf;n :fa rv]virte. Calculate the c-u-rrenft i;giuig pr Tty - uX o
e if the relative permeability 2’ iron B eurrent required to

mWb in the I'jng; nng, find the new

is made in the iron b A
t2h!en :;rfe flux in the air gap-. Neglect frfngmg an= 100 cm = 100 x g2 08
Mean diamter of the ring (D) = nx 100 b ihe =
N Ll (f S58T - 6% 104ga
Cross sectional area (A) 15 36“':;;;1 X m?
e = 0.6 x 107
N = 200, p, = 2000, ¢ = 0.6 m Wb b 5. A magneti
8y x100x10 = 2083.3 % 103 AT jun cross secti
Reluctance (s) = HolyA ~ 27x 107 x2000x6x10 " will be nee
MMF = Flux x Reluctance flux of 0.2
NI =¢xS Ans.
oxS _ 0.6x107°x2083.3x10° _ 6.249 A

Hence I= N 200
If now a radial cut of 2 mm is made in the iron ring. F .1nd the new yg
of current required to produce the same flux in the air gap?

Mean length of the iron ring () = mx 100 x 1072 -2 x 1073
= 3139 m

Length of the airgap ({) = 0.002m
L 3.139

1

Bl A " 4xx1077 x2000x6x1;0“‘-
= 2081.614 x 103 AT/Whp

el 0.002

Hok A 4n><10‘7x1><6x16"—‘r‘
= 2652.58 x 10% AT/ Wb

S+, E
2081.614x% 103 + 2652.58x103
L 4734.19 x 103 AT/ Wb ]
K Flux x Reluctance

Nt T8, . S

Reluctance of iron ring (Si)

Reluctance of air gap (S,)

Total Reluctance (S)

.,
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1 =0.15 H
If a current of 5 A changes to zero in 1 millisecond,
di = 5-0)
emf induced,e = Lx— = 0.15x =750V
at 12103 =750V

A magnetic core in the form of a closed ring has a mean len
cross section of 1 cm?. The relative permeability of iron is 2400.
will be needed in a coil of 2000 turns uniformly wound round

gth of 20 cm and a
What direct current

i e 3 4 the ring to create a
flux of 0.2 mwb in the iron.
Ans. Mean length = 20x 102m
Area of cross section = 1 x 10~ m?2
= N
N = 2000
¢ = 0.2mWb
4 |
Reluctance ‘S’ of the core = Bows <A
Inductance of the core = N2/S
_ NxuouA

l

200072 x pg x 2400 x1x10~*
20x1072
= 6.03H

L)

Then, 1 L

]

2000x0.2x1073
6.03

0.066 A

PRACTICE PROBLEMS

A cast st cectromagnet has an i gap nglh of 3 e a8 BRI
L?n§;h$% 7 ;ﬁ inintiéthng?eglect leakage and fringi_ilg. [;‘&rl;i*;jl:SmS1 ::‘11 o
o g b Zséot;rtfss}élg% the cal s caring
a current of 24, the flux set up in the ”ﬁiﬁzi?&n; 1250]

relative permeability of iron at :thi: tI-ITASXmm long and 2500 mm? in cross section.

The airgap in a magnetic Circuf the air gap and (b) the mmf to send a flux iy

Calculate (a) the relqctance )
800 uWb across the air gap.

Ans. (a) 0.477 x 108 AT/Wb, (b) 382 {ﬂ] | - e
A solenoid 1 m in length and 10 cm in diameter has turns. Calculate
soleno

L
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MagneTic CIRCUITS netic field wh

in the mag en
the approximate inductance (b) the energy 5502":2 ;'L (b) 0.492 JI :
current of 2 A flows in the solenoid. [Ans. (a) O-

. il containi :

tOI'S in a col k

A current of 2A is flowing through each _of the cof;ld‘i‘sc placed at a perpendieyj,
such conductors. If a point pole of unit strengt

7 i t that point,
. d intensity &
distance of 10 cm from the coil, determin€ the fiel [Ans. 47.74 AT

. solator ring with.a Meg,
A coil of 100 turns is wound uniformly ovaE :;101.325 cm?, If the coil carrj,
circumference 2 m and a uniform sectional TSR (b) magnetic field intengje
current of 2A, calculate (a) the mm &, GHGH" ‘;
(c)flux density and (d) total flux. 3.14 X 10° Whb]
[Ans. (a) 200 AT (b) 100 AT/m " sap of 1 mm. It is unifo
An iron ring of mean circumference 50 cm has an air g rmeability of iron is 3,:
wound with a coil having 200 turns. If th’? n:ﬁ:tz:tgihe flux density.

coil, €

when a current of 1A flows through the [Ans. 94.2 mWb /ny

f of th

(c) 0.12565 m wb/m? (d)

—_—

3.1 Int

On.
the ph
found
appar:i
of ele«

3.2 K

_Fir
linkec

Se
the i

Cc
o, in
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