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2.1 INTRODUCTION:

SKIN EFFECT:

Consider a conductor made up of a large number of fine strands of wire. A strand
at the center is linked by all the internal flux in the conductor, whereas a stand on
the surface is not linked by the internal flux. The inductance and reactance of the
strand at the center is greater than that of the strand at the surface. The interior
strand thus carries less current than the outer so as to produce equal impedance
drops along the strands. This phenomenon is known as skin effect.

When a line, either open- wire or coaxial, is used at frequencies of a megacycle
or more, certain approximations may be employed leading to simplified analysis
of line performance.

THE ASSUMPTIONS USUALLY MADE ARE:

1) At very high frequency, the skin effect is very considerable so that
currents may be assumed as flowing on flowing on conductor surfaces,

Internal inductance then being zero.
2) Due to skin effect, resistance R increases with v/f. But the line reactance
wL increases directly with frequency f. Hence wL >> R.

3) The lines are well enough constructed that G may be considered zero.
ANALYSIS IS MADE IN EITHER OF TWO WAYS:

1) R is merely small with respect to wL. If R is small, the line is considered
as one of small dissipation, and this concept is useful when the lines are
employed as circuit elements or where resonance properties are involved,

2) R is completely negligible as compared to wL, and the line is considered
as one of zero dissipation and this concept is used for transmission of power
at high frequency.

LINE CONSTSNTS OF DISSIPATION LESS LINE

In general the line constants for a transmission line are:
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According to the standard assumption for the line at high frequency
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N wVIC

There are the line constants for dissipation less line.
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2.5 MEASUREMENT OF UNKNOWN LOAD IMPEDANCE:
The unknown value of a load impedance ZR connected to a transmission line may
be determined by standing wave measurements on the open wire of slotted line.
Bride circuit is used for the measurement of unknown impedance.
At the point of voltage minimum at a distance s' from the load it can be shown
that

s =R =— . (1)

S = Standing wave At any point on the line, the input impedance is given by,
ratio ,

. Zp+ jRotanfss
o [Ro-i-jZRtanBSI] """" &2
2
o
Sub £ value 1n equ (2).
. ZR+ ]Rotnn(““s')
Zs = Ro [Ro+]ZRmn( 2ms’ ] ------- &)

Equating equ (1) and (3).
Ro [ZR+ )Rotan(gm’ ]

Solving for Zp gives,

Rgo + jZgptan (—) - s[ZR + jRpotan (zns')]

Ro + jZgtan (3'53—') = sZg + SjRotan (-2—?—')

2TIS7

) = _R, + SjRytan (2“5’)

-SZp tjZptan A

2g[s — i tan ()] = -Ro [1 —1 5 tan (32)]
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(1 ™)
L

Zp =Ro 'FTar™T
A

Where ﬁ=2_;‘,

Z = l—JStan/?S]

R RO[—jtan[)’S

POWER AND IMPEDANCE MEASUREMENT ON LINE:

Expression for voltage and current for the dissipation less line is given by,

- (ZR”‘; YK LO-28) (1)
=g (e K Lo @)
B
K

Fig: 2.5.1 Diagram illustrating Equation (1) & (In Fig 2.5.1,

phasors A and B being propositional to E and I, respectively,

Consider two phases A and B representing voltage and cureent.
When the incident and reflected waves are inphase, we get voltage maximum.

So it can be given by,
®—2Bs=0,subin (1) and (2),
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- Zp+2Z
Imax IR(%)[LFIK ]

Emax
e RO ...... (5)

Imax

From the theory of standing waves it can be obtained that the minimum values of

voltage and current occurs at both incident and reflected waves are out-off phase.

O—2Bs=m
E = “™oyu-k1 0 6)
min IR( )

Lptl
L. =k (—HL-|K]] )

2Ro

(ZR+ZO[1 ‘KH
Emin - R
Imin ﬂ)ﬂ—“ﬂ]
Emin A

FRY YW WY (8)

Imin
It is clear that the voltage maximum and current minimum at the same point in
the transmission line.

Divide (3) and (7),

(20 K1
E
max - R+[0
Imin —)U— ‘ K ‘ ]
Emax :RO §1+ K‘ )
Imin _‘ Iq
Emax :RO S
Imin
Rmax =R 0S

s = standing wave ratio

_1+[ K|
1-| K|

Divide (6) and (4)
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ZR+ZO

Emin —_ IR ([7).[]:‘ Iq ]
- R
lmax Ip ( —O)Ui‘ K ‘ ]
2R
Ern  _p ( 1=K )
lmax 1+‘ K‘
Emin - Ri
lmax $
—Ro_
Rmin - S

Here, the resistance Ram is known as impedance in the voltage loop and Rpin IS
represented as impedance in current loop.
The effective power flowing into a resistance Rany, is the power passing through

voltage loop at voltage Amax.

E?max

P=

R max

Similarly, the power can be also calculated as the power passing through current

loop at voltage Mein.

Elmin
P =

Rmin

9= E¥min E¥max
P Rmamein

9= EYmin E¥max
P ——

= Emin E?
P2 min n;agx
P — ‘ Emax‘ ‘ Emin‘
Ro

P= Imax‘ ‘ Imin‘ : RO
REFLECTION LOSSES ON THE UNMATCHED LINE:

If the line is not terminated to its load, the energy delivered by the line to the load

Is less than if the impedance are properly adjusted. This effect is due to the
reflection coefficient at the junction and results in a reflected wave and a standing
wave system. The voltage at a maximum voltage point is due to the in-phase sum

of the incident and reflected waves is given by:
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[E|=[E[+]E
ax l

m

Ir(Zr*Zo) |+ K)o (1)
2

The minimum voltage is due to the difference of the incident and reflected wave

ol

and is given as.

(B [=[E[-E o mewn) | (0-[K) Q)
min 1 T )

Hence the standing wave ratio is:

Ernax :l Eil +| ET‘

......... 3
Emin ‘ Ei‘ _‘ Er‘ ( )
The total power along the line and delivered to the load is given by:
p = lmae Ennl ;’: ........ 4)
P — qu""‘EquEi‘_‘ErH
Ro
P:‘Ei‘L‘Er‘zz i-Pr ....... (5)
Ro

The above equation is the difference of two power flows, one being the power P;
Is transmitted in the incident wave, the other being power P,travelling back in
the reflected wave.

The ratio of the power P delivered to the load to the power transmitted by the

incident wave is,

P_bich (BB, VBT K|’
Pi Pi | Ef2 | Ef

1]

Where K=5_1
S+l
P_ 1 (S—l 2 (S+1)%- 57251
P S+1 )_ (5+1)2
P _ $2425+1- 524251
P; (S+1)2
P _ 4§
P Rt (6)

The ratio of power absorbed by the load to the transmitter is plotted as a

function of S as shown in the following Fig 2.5.2.
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100 {}

power delivered x 100%

power delivered to matched load

SWR(S) 1000

Fig: 2.5.2 Reflection losses as a function of standing wave ratio
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2.6 MEASUREMENT OF VSWR AND WAVEL ENGTH:

(A) Measurement of Voltage Standing Wave Ratio (VAWR)
If Voar and V,,,i are known, then SWR can be calculated by using
the following equation:

SWR = | Lomax
| Vinin|
Therefore the determination of SWR in fact, is the determination of V,,,,
and
Vi -
(1) Open Wire Line:

The value of V,,,4, and V,,,; Can be readily obtained on open wire line

by arranging a simple set up as shown in the following Fig 2.6.1.

C1 & C>= contacts
V = voltmeter

Fig: 2.6.1 Determination of SWR on open wire line

A sliding contact A.C (rams) voltmeter V is used to measure the voltage at different points
along the line by sliding contact C; and C,. One thing that becomes obvious is that the
ratio of V max to V min becomes larger as the reflection coefficient increases. That is, if
the ratio of VV max to VV min is one, then
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There are no standing waves, and the impedance of the line is perfectly matched
to the load. If the ratio of V max to V min is infinite, then the magnitude of the
reflection coefficient is 1, so that all power is reflected. Hence, this ratio, known
as the Voltage Standing Wave Ratio (VSWR) or standing wave ratio is a measure
of how well matched a transmission line is to a load.
(i) Coaxial Cable:

The VSWR measuring setup for a coaxial line is shown in the following Fig 2.6.2.
For coaxial lines, it is necessary to use a length of line in which a longitudinal

slot, one half wavelength or more long has been cut.

Detector Meter
Signal Probe Unit Matched
Generator Pad Slotted Under Load

Fig: 2.6.2 Determination of SWR for coaxial cable
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To meter

Fig: 2.6.3 Diagram of a slotted line section and a probe voltmeter for SWR
measurement

The signal source must present a matched impedance looking back into it

otherwise, reflections from the network being tested will reflect again off the

signal generator and cause the peaks and nodes to shift in proportion in the

standing wave pattern. The Fig 2.6.3 shows that the diagram of a slotted line

section and a probe voltmeter for SWR measurement

(iii) Directional Couplers:
For direct indication and measurement of standing waves a device known as

directional coupler can be used in the following Fig 2.6.4.
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Coazxial line

—— > Energy

Ro Ro

Fig: 2.6.4 A directional coupler on a coaxial line
(iv) The Reflect meters
In this, advantage is taken of the fact that the voltage on transmission line
consists of two components travelling in opposite directions. The power goin
from the transmitter to the load is represented by incident wave and the power
reflected from the load is represented as reflected voltage.
If R1 = Ry, the bridge of Fig 2.6.5 will be balanced when Ry = Rs. This is true
Is the input resistance of a perfectly matched transmission line and Rs is
chosen equal to the characteristic impedance Zoo of the line.
The SWR cab be calculated from the following formula:
SER = Vi+V,

Vi—Vr
V; = incident voltage

V. = reflected voltage
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/) )} ACsource —— ) /

Fig: 2.6.5 SWR measurements by reflect meter
(B) Measurement of Wavelength (3):

It is based.on the fact that the distance between two suceessive voltage / current

Maxima or minima being equal to half wavelength ’E‘ Such measurements when

Made on open wire line is called lecher measurements.
(i)  Resonant air insulated lines are normally used to measure wavelength.
The line is arranged with a movable short circuit at one end is loosely
coupled to the generator at the other, when the line is adjusted to a
resonant length, the energy coupled from the generator is able to built-

up an oscillation of large amplitude of the line.

A parallel-wire line P used for this purpose is called Lecher-wire system
and shown in Fig 2.6.6. Resonance is determined by the reading of a

current indicator connected in the short circuiting slider S.
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)

Fig: 2.6.6 Measurements of A with Lecher-wire system
(i)  Atshort wavelengths, the preceding method is used with a coaxial cable
and an instrument built especially for this purpose is called coaxial
wave meter. It consists of an air insulated coaxial line which is closed
at one end and has a movable short at the other. When the coaxial
meter ‘has been adjusted to one of these lengths, the current in the
coupling loop is able to build up an oscillation of large amplitude

within the wave meter.
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2.2 PARAMETERS OF THE OPEN WIRE LINW AT RADIO
FREQUENCY
a) LOOP INDUCTANCE:

d
I_V1

Fig: 2.2.1 Loop inductance of Open wire line
In Fig 2.2.1 shows that it consists of two.spaced parallel wire supported by.
Insulators; at proper distance to give a desired value of inductance.
a = Radius of the each line
d = Spacing between two parallel lines
Inductance of an open wire line is given by,

d
L="1n"
21 a

—7
L:47'[X10 In d_ H/m
21 a

The self-inductance of an open wire lines together is given by,

L=01u +0.921log *H/m
T 10

a
Where,

a = radius of the conductor

d = distance b/w the conductor

U, = Relative permeability of the conductor
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b) LOOP INDUCTANCE IN COAXIAL CABLE:

Fig : 2.2.2 Loop inductance of Coaxial cable
In Fig 2.2.2,

_ Ha d) ue [ 4c c 2c?
L= anoge (a + 21 [cz — b2 log (b) c% — p2

g
a = radius of the inner conductor
b = inner radius of the outer conductor
¢ = outer radius of the outer conductor
U, = permeability of the conductor
Ug = permeability of the dielectric.

SHUNT CAPACITANCE:
a) EOR OPEN WIRE LINE:

2.2

{a) OPEN WIRE LINE

Fig: 2.2.3 Shunt capacitance of Open wire line
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In Fig 2.2.3 shows that it consists of two spaced parallel wire supported by

insulators; at proper distance to give a desired value of capacitance.

TEY

€ =—"%_Fm

toge ()
€4 = Permeability of the dielectric

= radius of the conductor

d = distance b/w the conductor

b) EOR COAXIAL CABLE:

Fig: 2.2.4 Shunt capacitance of Coaxial cable
In Fig 2.2.4,

_ TEG
¢= loge(d)

a

F/m

a= radius_of the inner conductor
b = inner radius of the outer conductor
L OOP RESISTSNCE:

a) FOR OPEN WIRE LINE:
In Fig 2.2.5 shows that it consists of two spaced parallel wire supported by

insulators; at proper distance to give a desired value of resistance.
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CHNE

]
o - ——

(a) OPEN WIRE LINE

Fig: 2.2.5 Loop resistance of Open wire line
_ 2
Rdc T rod?

R, = Rie g N F
2

o = conductivity

U, = permeability of a conductor
f=rfrequency
a = radius of the conductor

b) EOR COAXIAL LINE:

Fig: 2.2.6 Loop resistance of Coaxial cable
In Fig 2.2.6,
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1

1 1
g 2L o ]
ac  no la2 c2— p?

- ’I»‘cf 1 1
Rac_ 41ta(a+ b)

All the parameters of R, L, G, and C will change with respect to weather
condition.

Download Photoplex App

Download Binils Android App in Playstore



http://www.binils.com/
https://play.google.com/store/apps/details?id=binilselva.allabtengg.release001
https://play.google.com/store/apps/details?id=com.binilselva.photoship

www.binils.com for Anna University | polytechnic and schools

2.3 STANDING WAVES:

anti-nodes
node
(a)
VA
Emax Exmin
I ]
S=1to SO
K=-1to1
(b)

Fig : 2.3.1 (a) Standing waves on a dissipation less line terminated in a load
not equal to Ry; (b) Standing waves on a line having open-or short-circuit

termination.
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If voltage magnitudes are measured long the length of a line terminated in aload
other than Ry, the plotted values will appear as in Fig 2.3.1 (a). Fig 2.7 (b) is
drawn for a resistive load of value not equal to Ry, and Fig 2.3.1 (b) is the
case

For either open or short circuit.

When the load is terminated properly with characteristic impedance the
distribution of voltage and current along the line consists of maximum and
minimum values of voltage and current. These values are called as standing
waves.

NODES:

The points along the line were magnitude of current and voltage is zero are called
nodes.

ANTINODES:

The points along the line where the magnitude of voltage and current are
maximum then it is/called anti-modes or Zoops.

STANDING WAVE RATIO:

The ratio of maximum to minimum magnitude of voltage or current on a line

having standing waves is called standing wave ratio.

SWR - S - |Emax| - |Imax|

IEminl Ilminl

VSWR = voltage standing wave ratio

ISWR = current standing wave ratio

When the line is not terminated properly standing wave are produced. Then the
total power absorption is not possible.

The ratio of E,,,q4x 10 Esnin is referred to as voltage standing wave ratio (VSWR).
The ratio of ,,,4x to i is referred to as current standing wave ratio (ISWR).

But is practice ISWR calculation is not used. Hence, practically VSWR
calculation will be done. VSWR is nothing but SWR. Theoretically the value

of's’ liesb/w 1 to
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RELATION SHIP BETWEEN STANDING WAVE RATIO AND
REFLECTION COEFFICIENT:

In the high frequency transmission line at high frequencies reflections takes place.
The incident wave amplitude is E* and reflected wave magnitude is E~

If both of them in phase then it will be added and becomes E

If it is out of phase then it will be subtracted and becomes E,,,in

Epox =E" + E

Eun=E*— E-

SWR = /Fmaxd

|Emin|

|[EY+E|
E*—E|
Ef1+" |

SWR= z=r5
E*

SWR=

Wit,

s
- =K
E+

1+]k
gl

1k
(1-K)S=1+K
S-KS=1+K
S=1+K+KS
S=1+K (1+S)
S-1=K(1+Y9)
s-1

K=——
S+1

RELATION SHIP BETWEEN STANDING WAVE RATIO AND
MAGNITUDE OF REFLECTION COEFFICIENT:

The voltage at a point’s’ away from the receiving end is given by,

E = Egcash (IBS) + IRZ 0 sin (IBS) «orvvvreereememieniieiieriesiesiesee s sie e Q)
Cashg ="

2
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6_ —
Sinhaf =
2
elBs+ g—iBs elBs— g—iBs

E ER ( )+ IRZO (—)
E =L& oifs 4 E& o=ips  [RZ0 ,jps _ TRZ0 ,—jps

2 2 2

eJﬁ

__[E 17 1+ —1Z
> R + 5 [ER RO]

Er=1grZR
sub ER value in above equ...

E‘_[IZ +17 ]+_[IZ —Igo]

R R
IRGJB
2 R ] [Z ]
I, eiBs
E="" [z +Z) e_(’BSZ -7 )]
R elPs o
I elfs
E= z —j2 _
| R+Z )+eJBS(Z ZJ]

9Bs
E=IRe (z + ) [1+ e 12Bs ZR—ZO)]
2 R o Zr+Z0

E—IRe (Z,+2

o N1+ e k]

Zr —Zo
| (k=7 +7
E=”ﬂ2 P LO°+ 1 L -2ps|k

)

E‘“‘” <ZR+ JIL LO°+|K L@ -2ps]

2
i) At Eqpa
®—2Bs=0

I elfs
E = (Z +Z )[1 LO°+|K L0
max 2 R (0]
_ IgelPs

E

max 2
1) At Emin :
@ —2Bs=mn=180°

(Z +z )1+ [K]
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IReJ
E (Z +7Z )[1 LO°+|K Ln]
min 2
IeJﬁ
E =1 (Z +Z J1-| K]
min 2

We know that,
S = Lmax

E min

o= Bl 7 )i K]
Ip JSE R+ZO)[1—| K1

2

1k

1-| K
S (1-k) = 1+k
S-KS=1+
kS-1=k+
KS
S-1=k(1+Y9)

INPUT IMPEDANCE FOR THE DISSIPATION-LESS LINE:

In Fig 2.3.2 the voltage and current of a transmission line at a distance 's' from

the receiving end is given by,
Es = ErC00S fs +j IrRR oSINPBS

Is = IrCos Bs +J Rsinf
ion less line
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The input impedance of the transmission line is given by,

z, =% =’1"—: ...... (1)

_ EgcosfBs +j IgRpsinfs

Zin — 45 E
IzcosPs + j R—Rsinﬁs
o
7 —R Ercosfs + jIzxR,sinfs
S " |IxRycosBs + jERsinSs
We know,
Er=1IrZg

Sub ER value in above equal,

IRZ rCOSPs+j IRRpSINPS

Zs= R

IRRoCOSPs+]j IRZRSiNPs

JRsSINPs
+ —_—
cosPs

i

_ RolRrcosps ¢
- L

N

JZgsinps
cosPs

S Igcosfs R +
)

2,5 Ro [friRel

Ro+ jZRtanfs
The another method to represent input impedance of the transmission line is
given by,

IRZ RCOSPBs+j IRRpSINBS

Zs= R
IRRoCOSPs+]j IRZRSiNPs
— IR Ro pZRCOSPS+jRpSINPs,

S IR t RoCOSBs+j ZRsiﬁBs

elf4 e~ J8
Cosf =——
: el®_ =)
Sinf =——
2j
iBsy o—jBs jBs_ o—JjBs
ZR(e] +29 ] )+jRO(91 2;? J )
2~ HRo | (est+e—fﬁS)+.Z (ems_ e—fBS)
O 2 ] R 2]’
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_ 2Ry [zRefB$+zRe-J'BS+ RpelBs— Roe—iﬁs]

s 2 Roest'l'Roe—jBS'f' ZRejBS— ZRe"st
g = [ejBS(ZR'l' Ro)+ e‘st(ZR— Ro)
s 0 ejBS(ZR'i' Rp)— e-jBS(ZR— Rp)
e -1+ e—st(ZR- RO)
aryz R e]BS(ZR+ RO) ngS(ZR-i- Ro)
ZS 0 est(ZR+ Ro) - e—jBS(ZR_ RO)
ejBS(ZR+ Ro)
14 K o285
Zs=Ro [1— K e J2Bs)
5 =R [1+ | K| 1L0.1 L—-2Bs]
s 01— |K 1194 =285
N [1+| K| LQ—ZBS]
5 O]1-| K| Lo=28s

CONDITION FOR z,,,44:

The input impedance will be maximum when both incident and reflected waves

are in phase.
®—2Bs=0
@ =2ps
s=2
2p
Z max 1+ |K|
=R,[1 Zmax = Ro TZIK]|
+[K[10°]

CONDITION FOR z,;:

The input impedance will be maximum when both incident and reflected waves
are in phase.

D—20Fs=-m
@ =-nt+20s
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@+ m=2BS
G (Z)Z-I’-Bn
I
28 ' 28
=+3 A=
Zmin = Ro :ij I;l| LL_-Z]
Zmin — RO :::—2:
Fc =R?°

s = standing wave ratio

_ 14| K|
1—-| K|
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24 VOL TAGE AND CURRENT FOR DISSIPATION LESS LINE:

The voltage at any point at distance‘s’ from the receiving end of a transmission

line is given by,
Zp— 7, _
E=BRipth  J[eV#S 4R ] e VIS ]
2 ZR ZRrtZo

For dissipation less line,
y =NZY

¥ Sjo \CB

=wVLCy

=i P

E="Szk + 2)0"+@Zx — 2) 7]
R

E:E[ZR ejBS+ Z) ej BS+ZR e_jBS_ZO eijBS ]
27R

E=SR 17, PP+ Z (¢ BS — 1B
27R

. Cos =<+

2
] j6— g—je
e SInNf=¢

2j

E=ER[z (@F+cif)  @F 0P

i
ZR R 2 0 2

E= 3[ZR CosBS+ Z SinpS]
ZR 0

E =E, Cosfs +%s,inﬁ
R
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E = ExCos BS +Z,r ¢n BS

This is the voltage equation for the

less line.

| =R [Zot 2Ry [izvs— R — [ a—loy ,~zis]
Z

2 Zo R+ Zo

y=\2Y = jB
=50 + 2)e™ 2k~ Z) ]
0

:f[ZR ejBS+ZO ejBS—ZR e_jB+ ZO e*jBS ]
0

Tl (P =B+ Z @+ ) ]

|

I:E[Z (ejBS—e_jBS)+ Z (ejB+e_jBS) 1

Zo R 2 9 2

=R [z, CosBS+jZzSi
“ nps]

| = [, COSPS +J’ZR'? Sin BS
0

Erp=Zglg

=L COSBS%SinBS
0

This is the current equation for the dissipation less line. We
know that
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E=k COSBS*-”‘I;—SinBS
0

These are the voltage and current equation of the dissipation less line.

The above equation represents the voltage in terms of receiving end voltage and
current as well as current in terms of receiving end voltage and current.

The voltage and current distribution is the sum of cosine and sine distribution.
Wit,

ek

Sub in above equal,

2 , 2
E = ErCos () S #iRilrsn( ) S

2 i ) T
I= I;Cos()S + ?m ”)s
CASE (i):

When the line is open circuited at the receiving end. Zr =00, [p=0

Eoc = Eg cos (—2{5) S

2T

IOC = sin (T) S

o

4]

/2
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{it Receiving
end

| }lel

Fig: 2.4.1 Open circuit
The magnitude of voltage and current distribution for a open circuit line for 3 A/

2 distance is draw in Fig 2.4.1. For every A / 4 distance the voltage changes from
maximum to minimum and vice versa.

CASE (ii):

If the line is short circuited Zr =0, ER=0
Ecc=jR,Ig sin (21—”) s

Igc =Igpcos (ZA—H) S
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3h S 2

Receiving
end

3072 sh/4 A 30/ 4 A2 4 S =0

—

Fig: 2.4.2 Short circuit
The similarity of performance of short-circuited lines to that lines to that of
series-resonant or entire sonant circuits may be readily noted by
comparison of the curves of Fig 2.4.2.
CASE (iii):
In Fig 2.4.3, when the line is terminated with an impedance Z,=Z,
Wit,

Zr—Zo
K =2Zo_
Zr+Zo

At high frequencies Zp= Ry
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Ro— R
K= 0 0

Ro+Rp
K=0

This means that, the reflected wave is absent.

The voltage and current in the line is given by,
E= ER ej ps

|=IR€jBS

Ec @ =70

9
|

3L/ 2

Recetving end

4

E

Fig: 2.4.3 Transmission line is terminated with an impedance Zg=Z,
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OPEN AND SHORT CIRCUITED IMPEDANCE:

To find short circuit impedance:

In Fig 2.4.4 shows that the wave is progressing from the receiving end toward

the load, the initial value equal to the reflected voltage at the load for open

circuit. This is incident wave.

. © Er=0

Z:=0

o—1

L ]

Fig: 2.4.4 Short circuit

At short circuit condition Zg=0, we know,

At short circuit condition Zz=0. we know.

=R [iﬁ jRotanfs
o+ jZgtanfs

Sub ZR — 0,

Zin=Rp [—iROthnBs]

Zin = jRotanPs
We know that,

_2n
B= A

Sub £ value 1n Z;,,

Zin

2
Zsc = JRptan (Tn) s

R, +iX.= jRotan (3 s

Download Binils Android App in Playstore

Download Photoplex App



http://www.binils.com/
https://play.google.com/store/apps/details?id=binilselva.allabtengg.release001
https://play.google.com/store/apps/details?id=com.binilselva.photoship

www.binils.com for Anna University | polytechnic and schools

Download Binils Android App in Playstore Download Photoplex App



http://www.binils.com/
https://play.google.com/store/apps/details?id=binilselva.allabtengg.release001
https://play.google.com/store/apps/details?id=com.binilselva.photoship

www.binils.com for Anna University | polytechnic and schools

Equating real and image parts,
R,=0

X;= Rptan (ZTH) S

X 21
— = tan (—) S
Ro A

Open Circuit impedance:

In Fig 2.4.5 shows that the wave is progressing from the receiving end toward

the source, the initial value equal to the incident voltage at the load for open

circuit. This is reflected wave.

F.n
Tt i
Fig: 2.4.5
- [ZRO)ROt;mBs]
- 0 Ro+i2R[8nBS
R
s =R Zn 1+];QtanBs
i 0 Zx 2.4 itanBs
ZR

Zg = sub in above equ,

1
Zooe =R [ ]
oc 0 jtanfs
=—JRo
¢ tanPs
Zoe = —JRo cOLfS
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Zoe = —JRo cotPs

_2m

A
Sub f value 1n Z,,

Zse — —JRg€ot (ZTH) S
R, +iX,= —jRycot (ZT“) s

Equating real and imag parts,

R.=0
21
<~ —Rycot (T) S
X (ﬁf_)
L cot(—=)s
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