
Scilab Manual for
ANTENNA

by Prof RAJIV TAWDE
Others

Padmabhushan Vasantdada Patil
Pratishthan’s College of Engineering,Mumbai

University1

Solutions provided by
Mr Shailesh Bakshi

Others
Mumbai University/PVPP College of Engineering

April 4, 2026

1Funded by a grant from the National Mission on Education through ICT,
http://spoken-tutorial.org/NMEICT-Intro. This Scilab Manual and Scilab codes
written in it can be downloaded from the ”Migrated Labs” section at the website
http://scilab.in



1



Contents

List of Scilab Solutions 4

1 To design a 6-element Yagi-Uda antenna operating at 500
MHz 5

2 Compute the field strength of the incident wave of square
loop antenna 7

3 To design a pyramidal horn antenna in E-plane and H-plane 9

4 Compute the parameter (power) of the receiving antenna
for polarization match condition. 12

5 Design a lossless horn antenna with directivity 20dB at a
frequency of 10 GHz 14

6 To design a broadside array. 16

7 Design a five turn helical antenna in the normal mode at
400MHz 19

8 Compute the minimum transmitter power of microwave re-
peater operating at 10 GHz 21

9 Design a rectangular microstrip antenna whose centre fre-
quency is 2.4GHz 23

10 To find the radiation efficiency in percentage of a single turn
and 8 turns of small circular loop antenna 25

2



11 Determination of voltage induced in a loop antenna that
has 12 turns 27

12 Find the power delivered to the receiver using Friis Trans-
mission formula 29

3



List of Experiments

Solution 1.0 Experiment Number 1 . . . . . . . . . . . . . . . 5
Solution 2.0 Experiment Number 2 . . . . . . . . . . . . . . . 7
Solution 3.0 Experiment Number 3 . . . . . . . . . . . . . . . 9
Solution 4.0 Experiment Number 4 . . . . . . . . . . . . . . . 12
Solution 5.0 Experiment Number 5 . . . . . . . . . . . . . . . 14
Solution 6.0 Experiment Number 6 . . . . . . . . . . . . . . . 16
Solution 7.0 Experiment Number 7 . . . . . . . . . . . . . . . 19
Solution 8.0 Experiment Number 8 . . . . . . . . . . . . . . . 21
Solution 9.0 Experiment Number 9 . . . . . . . . . . . . . . . 23
Solution 10.0 Experiment Number 10 . . . . . . . . . . . . . . 25
Solution 11.0 Experiment Number 11 . . . . . . . . . . . . . . 27
Solution 12.0 Experiment Number 12 . . . . . . . . . . . . . . 29

4



Experiment: 1

To design a 6-element Yagi-Uda
antenna operating at 500 MHz

Scilab code Solution 1.0 Experiment Number 1

1 //AIM: To d e s i g n 6−e l ement Yagi−Uda antenna op e r a t i n g
at 500 MHz

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS windows 7
4 clc;

5 clear;

6 frequency =500; // i n MHz
7 lam =(3*10^8) /(500*10^6);//Computing the wave l ength
8 disp( ’m ’ ,lam ,”Value o f the wave l ength ( lambda ) = ”);
9 //To c a l c u l a t e l e n g t h o f d i r e c t o r and r e f l e c t o r from

d i p o l e
10 Lr =0.475* lam;// Computing the l e n g t h o f the

r e f l e c t o r
11 disp( ’m ’ ,Lr ,”Length o f the r e f l e c t o r = ”);
12 La =0.46* lam;// Computing the l e n g t h o f the d i p o l e
13 disp( ’m ’ ,La ,”Length o f the d i p o l e = ”);
14 Ld1 =0.44* lam;//Computing the l e n g t h s o f the

d i r e c t o r s Ld1 and Ld2
15 disp( ’m ’ ,Ld1 ,” Lengths o f the d i r e c t o r s Ld1 and Ld2 =
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”);
16 Ld3 =0.43* lam;//Computing the l e n g t h o f the d i r e c t o r

Ld3
17 disp( ’m ’ ,Ld3 ,”Length o f the d i r e c t o r Ld3 = ”);
18 Ld4 =0.40* lam;//Computing the l e n g t h o f the d i r e c t o r

Ld4
19 disp( ’m ’ ,Ld4 ,”Length o f the d i r e c t o r Ld4=”);
20

21 Sr =0.25* lam;//Computing the s e p e r a t i o n between the
r e f l e c t o r and the d i p o l e

22 disp( ’m ’ ,Sr ,” S ep e r a t i o n between the r e f l e c t o r and
the d i p o l e ”);

23

24 Sd1 =0.31* lam;//Computing the s e p e r a t i o n between the
d i r e c t o r and the d i p o l e

25 disp( ’m ’ ,Sd1 ,” S ep e r a t i o n between the d i r e c t o r and
the d i p o l e Sd1=Sd2=Sd3=Sd4=”);

26

27 //To c a l c u l a t e l e n g t h o f the Yagi−Uda antenna
28 Len =1.5* lam;

29 disp( ’m ’ ,Len ,”Length o f the Yagi−Uda antenna = ”);
30

31 //To c a l c u l a t e d i amete r o f Yagi−Uda antenna
32

33 diam =0.01* lam;

34 disp( ’m ’ ,diam ,”The d iamete r o f the Yagi−Uda antenna
= ”);
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Experiment: 2

Compute the field strength of
the incident wave of square
loop antenna

Scilab code Solution 2.0 Experiment Number 2

1 //AIM: Compute the f i e l d s t r e n g t h o f the i n c i d e n t
wave o f s qua r e l oop antenna .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS windows 7
4

5 clc;

6 clear;

7 // Let the squa r e l oop antenna have 25 tu rn s and each
s i d e o f 0 . 5m. When i t

8 // i s tuned to 500 KHz , the maximum emf induced i n the
l oop i s 150 uV .

9

10 N=25; // Number o f t u rn s
11 l=0.5; // Length o f the s i d e o f a squa r e l oop antenna

( i n mete r s )
12 Vrms =150*(10^ -6);// i n micro Vo l t s (uV)
13 f=500*(10^3);// Frequency i n Hz
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14 disp( ’Hz ’ ,f,” f r e qu en cy=”)
15 c=3*10^8; // Speed o f l i g h t
16 lambda=c/f;//Computing the va l u e o f the wave l ength (

lambda )
17 disp( ’m ’ ,lambda ,” lambda=”)
18 A=l*l;// a r ea
19 disp( ’mˆ2 ’ ,A,”Area=”)
20 theta =0; // as emf induced i s maximum , the ang l e t h e t a

=0 deg r e e
21 Erms=( lambda /(2* %pi*A*N*cos(theta)))*Vrms

22 disp( ’V/m’ ,Erms ,”The f i e l d s t r e n g t h o f i n c i d e n t wave
(Erms )=”);
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Experiment: 3

To design a pyramidal horn
antenna in E-plane and H-plane

Scilab code Solution 3.0 Experiment Number 3

1 //AIM: To d e s i g n pyramida l horn antenna in E−p lane
and H−p lane .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS windows 7
4 clear;

5 clc;

6 // Cons ide r the E−p lane ap e r t u r e aE=10 i s f e d with
a r e c t a n g u l a r waveguide with

7 //TE10 mode . Let =0.2 i n the E−p lane and 0 . 3 75
i n the H−p lane .

8 //We w i l l compute :
9 // ( i ) Length o f horn antenna ,H−p lane ape r tu r e , f l a r e

ang l e f o r E−p lane & H−p lane .
10 // ( i i ) Ha l f power beamwidth i n E p lane & H−p lane .
11 // ( i i i ) F i r s t n u l l beamwidth in E−p lane and H−p lane .
12 // ( i v ) D i r e c t i v i t y i n dB
13

14 lambda =1; // Assumption
15 aE=10* lambda;
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16 delE =0.2* lambda;

17 delH =0.375* lambda;

18

19 //To f i n d the l e n g t h o f horn
20

21 Length =(aE*aE)/(8* delE);

22 disp( ’ ’ ,Length , ’ Length o f the horn= ’ );
23

24 //To f i n d the H−p lane ap e r t u r e
25

26 aH=sqrt(Length *8* delH);

27 disp( ’ ’ ,aH , ’ aH= ’ );
28

29 //To compute f l a r e a n g l e s the ta E and theta H
30 // We r e q u i r e the v a l u e s o f aE/2 and aH/2
31

32 b=(aE/2)/Length;

33 c=(aH/2)/Length;

34 e=2*( atan(b))*180/3.14;

35 disp( ’ d e g r e e s ’ ,e,” the tha E in deg r e e=”);
36

37 f=2*( atan(c))*180/3.14;

38 disp( ’ d e g r e e s ’ ,f,” thetha H in deg r e e=”);
39

40 //To c a l c u l a t e h a l f power beamwidth in both p l an e s
41

42 HPBWE =56/aE;

43 disp( ’ d e g r e e s ’ ,HPBWE ,”HPBW(E−p lane ) i n d eg r e e=”);
44

45 HPBWH =67/aH;

46 disp( ’ d e g r e e s ’ ,HPBWH ,”HPBW(H−p lane ) i n d eg r e e=”);
47

48 // To c a l c u l a t e f i r s t n u l l beamwidth in both p l an e s
49

50 FNBWE =115/aE;

51 disp( ’ d e g r e e s ’ ,FNBWE ,”FNBW(E−p lane ) i n d eg r e e=”);
52

53 FNBWH =172/aH;
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54 disp( ’ d e g r e e s ’ ,FNBWH ,”FNBW(H−p lane ) i n d eg r e e=”);
55

56 //To c a l c u l a t e D i r e c t i v i t y
57

58 Ap=aE*aH;

59 disp( ’ ˆ2 ’ ,Ap ,” D i r e c t i v i t y Ap=”);
60

61 D=10* log10 (7.5* Ap);

62 disp( ’dB ’ ,D,” D i r e c t i v i t y Ap in dB=”);
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Experiment: 4

Compute the parameter
(power) of the receiving
antenna for polarization match
condition.

Scilab code Solution 4.0 Experiment Number 4

1 //AIM: Compute the parameter ( power ) o f the r e c e i v i n g
antenna f o r p o l a r i z a t i o n

2 //match c o nd i t i o n
3 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
4 //OS windows 7
5

6 clc;

7 clear;

8 //Assume tha t the t r a n sm i t t i n g and r e c e i v i n g
antennas a r e o p e r a t i n g at 3GHz

9 // with ga in 25dB and 20dB r e s p e c t i v e l y , t r a n sm i t t e r
power i s 100 Watts

10 // and the d i s t a n c e between the antennas i s 500 m
11 f=3*(10^9);// i n GHz
12 disp( ’Hz ’ ,f,” Frequency=”)
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13 c=3*(10^8);// i n m/ s
14 lambda=c/f;// i n meter s
15 disp( ’m ’ ,lambda ,” lambda=”)
16 r=500; // i n meter s
17 Pt=100; // i n Watts
18 Gtdb =25; // i n dB
19 Grdb =20; // i n dB
20 Gt=10^( Gtdb /10);

21 disp(Gt,”Gt=”)
22 Gr=10^( Grdb /10);

23 disp(Gr,”Gr=”)
24 PLF =1; // P o l a r i z a t i o n match .
25 Pr=Pt*(( lambda /(4* %pi*r))^2)*Gt*Gr*(PLF ^2);

26 disp( ’W’ ,Pr ,”Power d e l i v e r e d to the r e c e i v e r =”)
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Experiment: 5

Design a lossless horn antenna
with directivity 20dB at a
frequency of 10 GHz

Scilab code Solution 5.0 Experiment Number 5

1 //AIM: Des ign a l o s s l e s s horn antenna with
d i r e c t i v i t y 20dB at a f r e qu en cy o f 10 GHz

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS windows 7
4 clc;

5 clear;

6 //We w i l l c a l c u l a t e :
7 // 1 . the maximum e f f e c t i v e ap e r t u r e
8 // 2 . the maximum power r e c e i v e d when i n c i d e n t power

d e n s i t y i s 2∗10ˆ−3(W/mˆ2)
9 clc;

10 f=10*10^9; // Frequency
11 c=3*10^8; // Speed o f l i g h t
12 Do=20; // D i r e c t i v i t y ( i n dB)
13 do=10^(Do/10)

14 disp(do,” D imen s i o n l e s s d i r e c t i v i t y=”)
15 lambda=c/f;//Computing the wave l ength
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16 disp( ’m ’ ,lambda ,” lambda=”)
17 //Computing the maximum e f f e c t i v e ap e r t u r e Aem :
18 Aem =(( lambda ^2)*do)/(4* %pi);

19 disp( ’mˆ2 ’ ,Aem ,”Maximum e f f e c t i v e ape r tu r e ,Aem=”)
20 //Computing the maximum power r e c e i v e d : Pr
21 disp( ’Hz ’ ,f,” Frequency=”)
22 Wi=2*10^ -3; // I n c i d e n t power d e n s i t y
23 Pr=Aem*Wi;

24 disp( ’W’ ,Pr ,”Maximum power r e c e i v e d , Pr=”)
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Experiment: 6

To design a broadside array.

Scilab code Solution 6.0 Experiment Number 6

1 //AIM: To d e s i g n a b r o ad s i d e a r r ay
2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS windows 7
4

5 clc;

6 //We w i l l c o n s i d e r an a r r ay o f f o u r i s o t r o p i c
s o u r c e s a l ong z−a x i s s e p a r a t e d by

7 // a d i s t a n c e o f lambda /2 and a p r o g r e s s i v e phase
s h i f t a lpha=0

8 //We w i l l f i n d :
9 // i ) Nu l l d i r e c t i o n .
10 // i i ) D i r e c t i o n to maxima .
11 // i i i ) D i r e c t i o n s o f s i d e l o b e maxima .
12 // i v ) Ha l f power beamwidth .
13 //v ) F i r s t n u l l beam width .
14 // v i ) S id e l o b e l e v e l .
15

16 clear;

17 // f o r e a s e o f c a l c u l a t i o n t ak i n g lambda=1
18 lambda =1;

19 d=lambda /2;
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20 n=4; // S i n c e 4 i s o t r o p i c po i n t s o u r c e s
21 alpha =0; // a lpha=0 i n d i c a t e s b r o ad s i d e c a s e
22 // ( i ) : To f i n d Nu l l d i r e c t i o n
23 // For N=1
24 N=1;

25 ithetha01=int(acos(-N/2) *180/3.14);

26 thetha01=int(acos(N/2) *180/3.14);

27 //And f o r N=2
28 N=2;

29 ithetha02=int(acos(-N/2) *180/3.14);

30 thetha02=int(acos(N/2) *180/3.14);

31 disp( ’ d e g r e e s ’ ,ithetha01 , ’ d e g r e e s ’ ,thetha01 ,” Nu l l
d i r e c t i o n f o r N=1 ar e ”);

32 disp( ’ d e g r e e s ’ ,ithetha02 , ’ d e g r e e s ’ ,thetha02 ,” Nu l l
d i r e c t i o n f o r N=2 ar e ”);

33

34 // Taking N=3 onwards i s not p o s s i b l e s i n c e N/2 i s
g r e a t e r than 1 whose co s

35 // i n v e r s e can not be determed
36

37 // ( i i ) : C a l c u l a t i n g D i r e c t i o n s o f maxima : i thetham=
aco s(+−m∗ lam/d )

38 // t ak i n g m=0
39 m=0;

40 // hence
41 ithetham=acos(-0) *(180/3.14);

42 thetham=acos (0) *(180/3.14);

43 disp( ’ d e g r e e s ’ ,thetham , ’ d e g r e e s ’ ,ithetham ,” theta m=”
);

44

45 // ( i i i ) : S i d e l o b e maxima :
46 // th e t ha s=aco s (+−((2 s+1) /(2 nd ) ) f o r S = 1 , 2 , . . . .
47 // For S=1
48 S=1;

49 a=[(2*S+1)*lambda ]/(2*n*d);

50 disp(a, ’ a= ’ )
51 ithethas=acos(-a)*(180/3.14);

52 thethas=acos(a)*(180/3.14);
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53 disp( ’ d e g r e e s ’ ,ithethas , ’ d e g r e e s ’ ,thethas ,” l ob e
maxima=”);

54 // Values f o r S=2 onwards cannot be dete rmined
55

56 // ( i v ) : Ha l f power beamwidth .
57 //HPBW=2∗( p i /2− aco s ( ( 1 . 3 9 1 ∗ lam ) /( p i ∗n∗d ) ) hence
58 HPBW =2*(3.14/2 -( acos (2*(1.391) /(4*3.14))))*180/3.14;

59 disp( ’ d e g r e e s ’ ,HPBW , ’HPBW=’ )
60

61 // ( v ) : F i r s t n u l l beam width .
62 //FNBW=2∗(3.14/2− aco s ( ( lam /(4∗ lam /2) )
63 FNBW =2*(3.14/2 - acos (2/n))*180/3.14;

64 disp( ’ d e g r e e s ’ ,FNBW , ’FNBW=’ )
65

66 // S ide l ob e l e v e l =((Maximum va lu e o f l a r g e s t s i d e
l o b e ) /(Maximum va lu e o f major l o b e ) )

67 SLL =20* log10 (2/(3*3.14));

68 disp( ’dB ’ ,SLL ,” S ide l o b e l e v e l ( SLL)=”);
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Experiment: 7

Design a five turn helical
antenna in the normal mode at
400MHz

Scilab code Solution 7.0 Experiment Number 7

1 //AIM: Des ign a f i v e turn h e l i c a l antenna i n the
normal mode at 400MHz.

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS windows 7
4 clc;

5 clear;

6 //We c o n s i d e r tha t the s pa c i n g between the tu rn s i s
/50 and assume tha t

7 // c i r c u l a r p o l a r i z a t i o n i s d e s i r e d .
8 //We w i l l d e t e rmine
9 // 1 . C i r cumfe r enc e o f the h e l i x ( i n mete r s )
10 // 2 . Length o f a s i n g l e turn
11 // 3 . Ov e r a l l l e n g t h o f the e n t i r e h e l i x
12 // 4 . P i t ch ang l e i n d e g r e e s
13

14 n=5; //Number o f t u rn s
15 f=400*10^6; // Frequency
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16 disp( ’Hz ’ ,f,” Frequency=”)
17 c=3*10^8; // Speed o f l i g h t
18 lambda=c/f;//Computing the wave l ength
19 disp( ’m ’ ,lambda ,” lambda=”);
20 //Computing the v e r t i c a l s e p a r a t i o n ( s p a c i n g )

between the tu rn s
21 // Spac ing ( S )=(wave l ength ) /(No . o f t u rn s )
22 S=lambda /50;

23 disp( ’m ’ ,S,” Spac ing=”);
24 C=sqrt (2* lambda*S);// C i r cumf e r enc e
25 disp( ’m ’ ,C,” C i r cumfe r enc e=”);
26 L0=sqrt((S^2)+(C^2));// Length o f s i n g l e turn
27 disp( ’m ’ ,L0 ,”Length o f s i n g l e turn ( L0 )=”)
28 Ln=n*L0;// Ove r a l l l e n g t h
29 disp( ’m ’ ,Ln ,” Ove r a l l l e n g t h (Ln )=”)
30 alpha=atan(S/C);// P i t ch ang l e ( i n r a d i a n s )
31 alpha_degrees=alpha *(180/ %pi);// P i t ch ang l e ( i n

d e g r e e s )
32 disp( ’ d e g r e e s ’ ,alpha_degrees ,” P i t ch ang l e=”)
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Experiment: 8

Compute the minimum
transmitter power of microwave
repeater operating at 10 GHz

Scilab code Solution 8.0 Experiment Number 8

1 //AIM: Find the minimum t r a n sm i t t e r power o f
microwave r e p e a t e r o p e r a t i n g

2 // at 10 GHz .
3 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
4 //OS windows 7
5

6 clc;

7 clear;

8 // Let a s e r i e s o f microwave r e p e a t e r l i n k s op e r a t e
at 10 GHz and a r e

9 // used to r e l a y t e l e v i s i o n s i g n a l s i n t o a v a l l e y
tha t i s sur rounded by

10 // s t e e p mountain r ang e s . Each r e p e a t e r c o n s i s t s o f a
t r a n sm i t t e r ,

11 // r e c e i v e r antennas and a s s o c i a t e d equipment . The
t r a n sm i t t i n g

12 // and r e c e v i n g antennas a r e i d e n t i c a l horns with
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ga in o f 15 dB each .
13 //The r e p e a t e r s a r e s e p a r a t e d by 10 km . For

a c c e p t a b l e s i g n a l to n o i s e
14 // r a t i o , the power r e c e i v e d at each r e p e a t e r must be

g r e a t e r than 10 nW.
15 // Loss due to p l o a r i z a t i o n mismatch shou ld not

exceed 3dB . Assuming
16 //matched loads , we w i l l compute the minimum

t r a n sm i t t e r power tha t shou ld
17 // be used .
18 f=10*10^9; // Frequency
19 c=3*10^8; // Speed o f l i g h t
20 Pr=10*10^ -9;

21 lambda=c/f;//Computing the wave l ength
22 disp( ’m ’ ,lambda ,”Wavelength=”)
23 Gdb =15; // ( i n dB)
24 G=10^( Gdb /10);

25 Gt=G;

26 Gr=G;

27 disp(Gt,”Gt=”)
28 disp(Gr,”Gr=”)
29 r=10*10^3;

30 adb=-3// i n dB
31 a=10^( adb /10);

32 disp(a,” | aT∗aR |ˆ2=”)
33 PLF=sqrt(a)

34 disp(PLF ,” D imen s i o n l e s s p o l a r i z a t i o n l o s s f a c t o r (PLF
)=”)

35 b=((( lambda /(4* %pi*r))^2)*Gt*Gr*a);//b means
c a l c u l a t i o n o f Pr/Pt

36 disp(b,”Pr/Pt=”)
37 Pt=Pr/b;

38 disp( ’W’ ,Pt ,”Minimum t r a n sm i t t e r power=”)
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Experiment: 9

Design a rectangular microstrip
antenna whose centre
frequency is 2.4GHz

Scilab code Solution 9.0 Experiment Number 9

1 //AIM: Des ign a r e c t a n g u l a r m i c r o s t r i p antenna whose
c e n t r e f r e qu en cy i s 2 . 4 GHz .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS windows 7
4 clc;

5 clear;

6

7 fr =2.4*(10^9);

8 Er=4.4; // D i e l e c t r i c c on s t an t o f the s u b s t r a t e
9 h=1.6*(10^ -3);// He ight o f the s u b s t r a t e

10 vo =3*(10^8);

11 W=(vo/(2*fr))*((2/( Er+1))^(1/2));

12 disp( ’m ’ ,W,”Width o f patch=”);
13 Ereff =((Er+1)/2) +(((Er -1)/2) *((1+12*(h/W)))^( -0.5));

14 disp(Ereff ,” E r e f f=”);
15 x=W/h;

16 disp(x,”W/h=”);
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17 dL=((h*0.412) *( Ereff +0.3) *(x+0.264))/((Ereff -0.258)

*(x+0.8));

18 disp( ’m ’ ,dL ,”dL=”);
19 L=(vo/(2*fr*(Ereff ^0.5))) -(2*dL);

20 disp( ’m ’ ,L,”Length o f patch=”);

24



Experiment: 10

To find the radiation efficiency
in percentage of a single turn
and 8 turns of small circular
loop antenna

Scilab code Solution 10.0 Experiment Number 10

1 //AIM: To f i n d the r a d i a t i o n e f f i c i e n c y i n p e r c en t a g e
o f a s i n g l e turn and 8 tu rn s o f sma l l c i r c u l a r

l oop antenna .
2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS windows 7
4 //Assume f =100MHz. The r a d i u s o f the l oop i s a= /25 ,

the r a d i u s o f w i r e
5 // i s ( d /2) =(10ˆ−4)∗ and the tu rn s a r e spaced

4∗(10ˆ−4) apa r t . Assume the w i r e o f
6 // copper ( s igma =5 .7∗ (10ˆ7 ) S/m) and the antenna i s

r a d i a t i n g i n f r e e space .
7 clc;

8 clear;

9 c=3*10^8;

10 f=100; // i n MHz
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11 lambda=c/(f*10^6);

12 disp( ’m ’ ,lambda ,” =”);
13 a=lambda /25;

14 disp( ’m ’ ,a,” r a d i u s=”);
15 C=2*( %pi)*a;

16 disp(C,” c i r c um f e r e n c e=”);
17 d=(2*(10^( -4)))*lambda;//d i s the d i amete r o f the

w i r e
18 disp( ’m ’ ,d,” d iamete r o f w i r e=”);
19 for N=list (1,8);// f o r s i n g l e turn l oop :N=1 ,8 .
20 x=3430/((C^3)*(f^3.5)*N*d);// he r e x=RL/Rr
21 K=(1/(1+(x)))*100;

22 disp(N,”For N=”);
23 disp(x,”RL/Rr=”);
24 disp( ’% ’ ,K,”K=”);
25 end;

26



Experiment: 11

Determination of voltage
induced in a loop antenna that
has 12 turns

Scilab code Solution 11.0 Experiment Number 11

1 //AIM: Dete rmina t i on o f v o l t a g e induced i n a l oop
antenna tha t has 12 tu rn s .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS Windows 7
4 clc;

5 clear;

6

7 // Let the f i e l d s t r e n g t h o f the i n c i d e n t waves be
100 uV/m & f r e qu en cy o f 10 MHz.

8 //The l oop i s o r i e n t e d such tha t i t s p l ane i s i n the
d i r e c t i o n o f waves .

9 //Assume a r ea i s 1 ( metre ) ˆ2
10

11 N=12; // Number o f t u rn s
12 f=10*(10^6);// Frequency i n Hz
13 disp( ’Hz ’ ,f,” Frequency=”)
14 c=3*10^8; // Speed o f l i g h t
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15 lambda=c/f;//Wavelength i n metre s
16 disp( ’m ’ ,lambda ,”Wavelength ( lambda )=”);
17 A=1; //Area i n mˆ2
18 Erms =100*(10^( -6));// i n uV/m
19 theta =0; // as p l ane o f l o op i s i n the d i r e c t i o n o f

wave ang l e i s 0 d eg r e e
20 Vrms =((2* %pi*A*N.*cos(theta))/lambda)*Erms

21 disp( ’V/m’ ,Vrms ,”Vrms=”);
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Experiment: 12

Find the power delivered to the
receiver using Friis
Transmission formula

Scilab code Solution 12.0 Experiment Number 12

1 //AIM: Find the power d e l i v e r e d to the r e c e i v e r u s i n g
F r i i s Transmi s s i on fo rmu la .

2 // So f twar e v e r s i o n S c i l a b 5 . 5 . 2
3 //OS windows 7
4

5 clc;

6 clear;

7 Pt=15; // Transmi t t e r power
8 Aet =0.2; // E f f e c t i v e ap e r t u r e o f the t r a n sm i t t i n g

antenna
9 Aer =0.5; // E f f e c t i v e ap e r t u r e o f the r e c e i v i n g

antenna
10 f=5*(10^9);// Frequency
11 disp( ’Hz ’ ,f,” Frequency=”);
12 c=3*(10^8);// Speed o f l i g h t
13 lambda=c/f;//Computing the wave l ength
14 disp(lambda ,”Wavelength ( lambda )=”);
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15 r=15*(10^3);// D i s t anc e between the t r a n sm i t t i n g &
the r e c e i v i n g antennas

16 disp( ’m ’ ,r,” D i s t anc e between t r a n sm i t t i n g & the
r e c e i v i n g antennas =”);

17 Pr=Pt*(( Aet*Aer)/((r^2)*( lambda ^2)));// F r i i s
t r a n sm i s s i o n fo rmu la

18 disp( ’Watts ’ ,Pr ,”Power d e l i v e r e d to the r e c e i v e r = ”
);
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