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Welcome to the next tutorial class. So, that is on the power flow in a rectangular waveguide.
We will continue from the previous class.
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3. An air filled rectangular waveguide has cross-sectional dimensions @ = 6 cm and b = 3 cm.
Given that
2x) . (3ay)
e [27x) . (3m) 3
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Calculate the intrinsic impedance of this mode and the average power flow in the guide.
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So, we have for the TE to Z mode. So, our problem is an air-filled rectangular waveguide has

cross-sectional dimensions, a is equal to 6 and b is equal to 3. So, here Ez is given, so that



means it is for TM to Z mode because here electric field is given, Ez is given that means no
magnetic field is given So, Hz will be 0 and this is for the TM to Z mode. So, we have
computed that field expression for the TE to Z mode, TM to Z mode.
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And here, we can calculate also for the TE to Z mode. For the TE to Z mode, Hz will be this.
So, this is a standard format for the Hz.
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So, this is for the Ez and Ey will be
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Similarly, we can calculate the Hz and Hy. Hx will we minus of gamma h square. This is for

the TE to Z mode. So, in terms of Hz, all the field expression will come.
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3. An air filled rectangular waveguide has cross-sectional dimensions @ = 6 cm and b = 3 cm.
Given that

e [2mx) . (3my) 5 X
E, :.\\'m‘ — me‘ ‘I; ‘cos(]()“/—/)’:)\ m
\: 4 ./ \0 )

Calculate the intrinsic impedance of this mode and the average power flow in the guide.
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Now, we can come to the problem. In the problem it is given, Ez is equal

‘ (2rx) . (3ay) & ,
E. =35sin sin I cos(101 = fiz) Vim
. a )

We can compare this with our standard equation
xu —YVZ
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So, after comparing from this, we will get m equal to 2 and n is equal to 3 and because Ez is
given, so this will be so TMz23 mode.



So, this will be TM23 and calculate the, first we will calculate the intrinsic impedance of this
mode. So, we identified the mode that is TM23 and for TM23 mode, we will calculate the

wave impedance, intrinsic wave impedance for TMas.
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3. An air filled rectangular waveguide has cross-sectional dimensions @ = 6 cm and b = 3 cm.
Given that

s e | 2B% ). (379 2 )
E. :3sln‘ — ;.\m‘ 14 ‘cos(lo"/ -fz)Vim
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Calculate the intrinsic impedance of this mode and the average power flow in the guide.
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For TM23 mode, we will calculate
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So, this will come 159.2 gigahertz. So, this is in the millimetre wavelength.
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3. An air filled rectangular waveguide has cross-sectional dimensions @ = 6 cm and b = 3 cm.
Given that

2nx) . (3ny 5
E, :55in[ Leiid bm(%]cos(lo*-p/}:) Vim
W I S )

Calculate the intrinsic impedance of this mode and the average power flow in the guide.
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So, for this we can calculate the eta.
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This will give 375.1 Ohm. So, this is the solution for the first part.

Now, we have to calculate the average power flow in the guide, for this mode. That is also

more dependant. So to determine the power average flow in the guide, we have to use

P [ e[ B i) d8

So, first we can calculate
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Power average will be
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So, Ex and Ey
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Total integration value will be ab by 4. So, we can substitute all this value there in the upper

equation.
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So, this is the value of beta.

and h square will be

S = ° 2 [=
v (2 = 3T
2
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So, h square value is this one.

Total expression then will be



0 OF ab
o
(g'n’mgg!’\q’

_ @-31?“63)‘}'% AR \@X(Eu'

g X 3351 X 11039 yof

— | S02 W U

(Refer Slide Time: 22:50)

4 e b Tads Qs ep

1B & E teenHaaag
g/ T PN |op) FoNNNNEEENE DTN ez

PM . BE ab
Cé“ﬂ'mgg l’\L

5 b
E‘mwg

_ @ 3\?x(a3)q’x 9y 18x(e

g X 3351 X 1093 ypd

FREFETEE

teessla QAT
Paortupmes: of -FoEunmmmEmn TR swms

) A ]

1ot & ot
= B @[%4—%‘]
S, K

T r T
B-ﬂ: ___"f’_,_J],fﬁ_J :,.Lo-——é— ),(ﬂ_’:_)
EY C {7 3% (53
? J
Z 23F X0
e ] i, O L L ‘L [Py > 1 A




3. An air filled rectangular waveguide has cross-sectional dimensions @ = 6 cm and b = 3 cm.
Given that

Tev (v
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Calculate the intrinsic impedance of this mode and the average power flow in the guide.
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This will come 1.502 milliwatt.

So, the average power flow is 1.502 milliwatt.
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4. For the TMy; mode, derive a formula for the average power transmitted down the guide.
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Now, next problem is

4. For the TM); mode, derive a formula for the average power transmitted down the guide.
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For the TM 11 mode,
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So, this is the Ex and Ey.
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We can substitute the Ex and Ey in the power average formula and we will get power average

equal to
P = 1 —-%" A
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So, this is the average power flow in the waveguide.
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So, like this we can calculate for the TE mode.
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5. A rectangular waveguide with a=2b=4.8cm is filled with Teflon with & =2.11 and loss
tangent of 3x107. Assume that the walls of the waveguide are coated with gold
(6, =4.1x10" $/m) and that a TEjo wave at 4 GHz propagates down the waveguide, find (a) a,

() a,.
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Now we can see the next problem.

5. A rectangular waveguide with @ =2h=4.8cm is filled with Teflon with ¢ =2.11 and loss
tangent of 3x10™. Assume that the walls of the waveguide are coated with gold
(0, =4.1x10" S/m) and that a TEjo wave at 4 GHz propagates down the waveguide, find (a) @,
(b) ..

«
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So, this is a power flow in the waveguide with attenuation:

Th—l_p_w_:?qpam
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here alpha c is the attenuation constant due to ohmic or conduction loss and alpha d is the

attenuation constant due to the dielectric loss.
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So, calculating further and equating the real and imaginary part both side:

Lot 0 — [T [T - e + BT
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we can assume that alpha d is very very less than means alpha d whole square is very very
less than beta d whole square, because beta d is a propagation constant and we want
minimum attenuation means minimum loss be with the waveguide as a power flow to send

the power from one place to another place.

So, we can assume that attenuation is constant inside that dielectric that is very small and beta
d’s frequency dependent so, it will come in the very large compared to the alpha d. So, from

this if alpha d is very very small so, we can write this expression.
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So, from this we will get the alpha d and alpha ¢ | am not deriving, and here Rs is the skin
resistance of the wall.

T T
P 6ed NEI T

(Refer Slide Time: 42:34)

E i
B¢ £ You tun Tuds Gpis iy

%] AabQitke
WJ JTIDmexN

HA_884T
Qo FoNNRNRBEREO0 N s n

o - 1K ___L, 5 _‘ff_i
% W@[ 7

ron [T et e oer o]




B e 7 st gt - Adebe rctut b - 8 X
Fe B Vs Wedow Hep .
flow- (BE6E|009006 .
g [Ju| KO @@= |HB Tools | Comment | Shre
5. A rectangular waveguide with a=2h=4.8cm is filled with Teflon with ¢ =2.11 and loss
tangent of 3x107. Assume that the walls of the waveguide are coated with gold
(6, =4.1x10" $/m) and that a TEjo wave at 4 GHz propagates down the waveguide, find (a) a,
(b) a,.
P Typehere o sewch R EEEEEEER non

So, Rs is the skin resistance
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5. A rectangular waveguide with a=2b=4.8cm is filled with Teflon with & =2.11 and loss

tangent of 3x107. Assume that the walls of the waveguide are coated with gold
(6, =4.1x10" $/m) and that a TEjo wave at 4 GHz propagates down the waveguide, find (a) a,

(b) a,.
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So, for the TE 10 mode, fc will be

S C < 3 X/O?
¢ lalgy E X 4§ X/—ozx\/’?_l_/’

- 261 D

So, this will come 2.151 gigahertz. So, this is the value of fc.
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So, we will continue this in the next class. Thank you.



