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CHAPTER V

CORCLUSION

The purpose of this thesis is to study and analyse the
radiation fields of a hollow cylindrical antenna. The current
distribution along the hollow cylindrical antenna is assumed to be
sinusoidal. Then the radiation field expressions are developed by
approximation approach and are checked by a series of experiments.

A thin cylindrical antenna is also designed and constructed to
compare its field patterns with those of a hollow cylindrical
antenna.,

From the experiments, it is found that the field patterns
obtained are in good agreement with those obtained from theory.

And the field patterns of a thin cylindrical antenna are nearly

the same as those of a hollow cylindrical antenna. So, it might

be conclude that the radiation field expressions derived are satisfy
and its field patterns are independent of the diameter. The results
from this thesis is useful for any work that a hollow cylindrical
antenna is desired., And the theory developed may serve as a

potential guidance for further study.
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APPENDIX A.

Computer Program for Theoretical Analysis of a Thin Cylindrical Antenna

This program is run by the computer NEAC-SERIES 2200 which

was installed at Computer Science Center.
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FORTRAN 200 SOURCE LISTING AND DIAGNOSTICS PROGR

PROGRAM SOLVING THF FIELDS OF A THIN HOLLOW CYLINDRICAL ANT
EAI = FIELD STRENGTH OF THF ANTENNA

NN n

Y = MAXIMUM VALUE OF THE FIELD
XY = NORMALIZE VALUE OF THF FIELD

001 DIMENSION EA1(181)sXY(181)

002 ID=1

003 5 WRITE(3+15)

004 15 FORMAT(1H1 310X 96HDFGREE 210X s5HVALUF s 8X s I0HNORMAL TZE +7)

005 A=z=0

006 I=0

007 GO TO (10920+70) 91D

010 10 X=A*3.1416/187.

011 I=1+1

012 AEO1=341416%C0OS(X)

013 E02=(14+COS(AEOL) ) /SIN(X)

014 EA1(I)=EQ2

015 IF(AeEQe360)G0 TO 40

016 A=A+2,

017 GO TO 10

020 20 X=A%3,1416/180,

021 I=1+1

022 AEQ2 = D.838%3,1416%C0S (X)

023 EO4 =(0.97235+COS(AE02))/STN(X)

024 EA1(I)=EO0%

025 IF(AeEQe3606)G0 TO 40

026 A=A+2.

027 GO TO 20

030 40 Y=EAl (46)

031 NN=0

032 D0O45N=1+181

033 XY (N)=EA1 (N) /Y

034 WRITE(3+35) NNeaE=AL(N) o XY (N)

035 35 FORMAT(11492F17e6)

036 NN=NN+2

037 45 CONTINUE

040 ID=1D+1

041 GO TO 5

042 70 STOP

043 END

B0 o' 8 0/0 e 0 0/6'e o6 00 o0 o0 oW
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Field Pattern of the Thin Cylindrical Antenna from Theory at

Frequency = 150 MHz,
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2.

Field Pattern of the Thin Cylindrical Antenna from Theory at

Frequency = 126 MHz.
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APPENDIX B.

Field Pattern Measurements of a Thin Cylindrical Antenna

The thin c¢ylindrical antenna used is made of brass with
its length = 100 centimeters and 1.3 centimeters in diameter.
The experiment set up is the same as those when the field patterns
of the hollow cylindrical antemna are measured. And it is measured
at the same surrounding as when the hollow cylindrical antenna field
patterns are measured. The results are recorded in the following

tables,
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Field Pattern of the Thin Cylindrical Antenna from Experiments at

Frequency = 150 MHz,
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FREQUENCY = 150 MHZ
SENDING POVER = 0,85 WATTS

REFLECTION = 0.10 WATTS

..............................................................................................................................................................................................................................................

FIELD STRENGTH (4V)  NORMALIZED
I - 3  AVERAGE | VALUE

o =2 2% 25 2 0.17

10 23 B = I 2% | 0.19

15 25 AN | 0.21

20 21 < 4 /50 0 29 0.21

rr— 72 68 0.50

85 g0 el 0.60
98 90 gL 0.67
110 | 105 | 105 0.77

118 1 116 0.85

125 120 | 122 0.90
130 130 é 130 0.9
136 | 131 § 132 0.97
137 133 L4 0.99

139 1% 1% 1.00

13 . 130 133 0.98
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FREQUINCY = 150 MHZ
SENDING PCWER = 0,85 WATTS

?r REFLECTION = 0,10 WATTS

~ FIELD STRENCTH(V) : . NORMALIZED

DEGREES R _ .
1 E R : 3 AVERAGE |  VALUE

100 135 0 135 130 | 133 0.%

05 10 . 132 125 129 | 0.95

10 . 120 ¢ 130, — 120 123 | 0.9

15 | 10 220 0 o118 ¢ 116 0.85

120 108 § 110 | 110 109 0.80
100 ? 105 : 102 § 102 0.75
95 é 100 | 100 g 98 0.72
85 § 80 80 % 82 0.60
72 é 75 70 | 72 0.53
67 70 67 a 68 0.50
60 é 65 ? 58 61 0.45
50 % 60 51 54, 0.40

4 50 45 45 1 0.33
35 5 40 38 § 38 0.28

z 30 30 \é 29 . 0.21
25 i 25 28 3 2 0.19
2 % 25 25 é 25 0.18
25 g 2 2 % 26 0.19

0 %2 3 3 0.23

o 45 3 4O 0.29
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FREQUENCY = 150 MHZ.
SENDING POWER = 0.85 WATTS

REFLECTION = 0,10 WATTS

10 105 107 0.79

15— (al2 | 14 0.8

Wsu1IngHy | 1 % 0.9

el Uliveassy | 16 0.93
o 1 19 0.95
135 10 132 0.9
17 w5 135 0.9
36 12 1w 0.9
10 19 10 0.%
125 16 1% 0.93
1w 1w oa
120 120 120 0.8
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FREQUENCY = 150 MHZ.
SENDING POWER = 0.85 WATTS
' REFLECTION = 0.10 WATTS

" NORMALTZED |

DEGHEES . AVERAGE | VALUE
300 110 115 108 111 0.82
305 100 108 105 104 0.76
310 03 95 98 % 0.71
315 a2 80 75 79 0.58
320 75 70 68 71 0.52

55 62 61 0.45
50 55 53 0.39
48 48 47 0.35
48 40 4L, 0.32
40 36 29 0.29
PP 3% 33 0.24
30 32 30 0.22
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2. Field Pattern of a Thin Cylindrical Antenna from Expriments at

Frequency = 126 MHz,
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FREQUENCY = 126 MHZ
SENDING POWER = 0.78 WATTS

REFLECTION = 0,13 WATTS

* FIELD STRENGTH (MV) 'NORMALIZED .

WU W—. Lt
DEGHEES T 2 3 AVERAGE | VALUE

..........................................................................................

o 15 § 1 g 15 15 0.25
5 17 é 15 § 16 16 0.2
10 19 é 20 % 16 g 18 ; 0.30
15 20 20 % 1B 19 0.31

20 22 = RN 20 21 0.34

25 25 G N\ 2 25 0.41
30 25 6 2% 0.43
35 28 30 28 29 0.8

40 31 34 § 35 33 0.54
45 35 36— s 36 0.59
50 40 40 ; P17 41 0.67
55 46 42 45 4t 0,72
60 | 50 50 | 46 49 0.80

65 55 55 00 53 0.87
70 57 5555 56 0.92
75 0 5 % 57 58 0.95
80 2 | s s 59 . 0.97
85 62 59 59 60 0.98

0 63 59 60 61 1.00

9% e s 5 58 0.95
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FREQUINCY = 126 MHZ
SENDING POVER = 0,78 WATTS
« REFLECTION = 0.13 WATTS
""""""""""""""" FIELD STRENGTH(MV) NORMALIZED
DRGRERS 1 g 2 3 AVERAGE VALUE
100 60 58 57 58 0.95
105 29 % 55 56 57 093
110 56 | 55 55 55 0.90
115 52 50 50 51 0.84
120 48 45 45 46 0.75
125 45 42 42 43 0.70
39 40 40 0.66
36 35 26 0.59
33 33 34 0.5
30 30 31 0.51
27 25 27 0.4
R 24 2 0.39
22 22 22 0.36
19 18 19 0.31
18 17 18 0.30
17 17 17 0.28
16 15 16 0.26
17 16 17 0.28
19 19 19 0.31
20 20 20 0.33




FREQUENCY

SENDING POWTR

REFLECTION

= 126 MHZ

= 0,78 WATTS

= 0,13 WATTS

DEGRAS R
200 2= - .
205 * i )
210 30 % -
3, Tk 2
2 3 =
. = 3
42 = v
i = 45
48 & 4
- - 49
54, 4% ”
55 B ~
57 %4 i
57 57 *
i - 60
. o 59
56 % ”
s 55 0
" 53 2
. , 59

¥

0.89
0.89

" NORMALIZRD
. VALE
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FREQUENCY = 126 MiZ.
SENDING POWER = 0,78 WATTS
REFLECTION = 0.13 WATTS

DEGREES

350 19 19 19 19 0.31
355 L 38 4 huekd@n Dnverd9ry 0 18 0.30
360 . 16 17 6 0.2
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