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Optimizacija 4 x 10 elm. antene (2.87wl) za 144 MHz 
Némethy Ištván YU7EW  

(januar, 2003) 
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Ü ð�Õ"ç�ã�Õ"Ø=×�ØóåPã�Õ ò Ý"Ô ð�Õ�ô�×�ãBÜ�å�× ntalnoj a i u vertikalnoj ravni. Antena je  namenjena za rad u 
horizontalnoj polarizaciji i to u sistemu od 4 antene u H rasporedu. Impendansa antene sa otvorenim Ú
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boom uticaj booma 
(mm)        (mm) 

18 ... 1.8807604 
20 ... 2.2104460 
25 ... 3.3715300 
30 ... 4.7354170 
35 ... 5.2833970 
40 ... 7.9952530 

 
Tabela 1. 
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Slika 1. 

 
 LNM�OBP�QRO�S.T;UWV�UDQ?X�Y�QBM�Z�[�Y�O9\
X�T  s obzirom da se radi o anteni sa relativno uskim frekventnim 
opsegom.  

 Interesantno je i to da se razmatra da li je bolji boom od izolacionog materijala ili ne? Bitno je 
\3]�Q�S�Q�^�Q�_a`0b�O�];T;b�Odc�O�O�efS�Q�gKT;Y>Tih�Q�e�O.S�ZNP�QjX
OkT;UDO�]�Z�l�T�O�Y>TGe�Z?X
Q�m3T P�Z�]nX
Z�S�ZjX
Oke�O�m�ZoS�Z,M�Z�[�T i za opseg od p(q�qsr.t U�u�vEM�Z�b�Z�b�Oxw�O9\
X
O?P�QyO�S>];T�z�Y>T8T;UDO�]�Z�l�T�O�Y>T�e�Z?X
Q�m3T P�Z�];T{UDZ|e8m�Q�[�Y>T�Y�Z�w�O�Y}O�Sx~>� t UyZ�];T8O�S�X�T;�
T;UDO�]�Z�l�T�O�Y>T;�xe�Z?X
Q�m3T P�Z�]�Z}\�Z�e�O�Y�Q�b�T�UDZ�S>m3[DZ?M�Z
P"V�\
M�O?P�\
XKM�ZyT�Y�Z�X�T;e�METi\�O�b�T;e�gKm�Q�bEM�Q�Y�l�T P�Z�e�ZyS�O�b�S>m
V���T� M�Q�^�T;Y�Z��.Y�Q>u r O�m�Z�e�O�V�UDQ?X�ToTjX
O�V�m�Z�U�e�Z?X�m�Z�Y�P�Qxh
X
Zx\�Q}S�QD\3T  sa našim boomom od „izolacionog 
materijala“ ukoliko se na njega nahvata led, inje i sl. tada to više nije izolacioni materijal što moramo 
imati na umu. Samo pojedini izolacioni materijali su imuni na te pojave ali su ti materijali srazmerno 
tome skupi. 
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m�Z�U�e�Z?X�m�Z�Y�P�Q�S�Q
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u stanju podneti troškove boomova od izolacionog materijala. Naravno, materijal booma u svakom 
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T�e�O�[DQnP�O9hGUDZ�Y�Q�e�Z�m3T X�TKu   
 ��� �����,�������3�������������� �����¡¢�£������¡��������G�
¤d����¥�� ¤�¡8�;�>� �"¤�¡�¥�¥��;�$��¥
��¦��D§��������<¨�¥�©��;��¦�� ���;ª<����«E¤�¨�¥>¬9­��0���
�;©�����®D�����<���
���
�K¯>¤B¥?��¡��9�3°"��¨3�;�;� ��¥�±"²��i��������²��i§����$�3�K¬ ³�´E¤ sled toga dolazi do ubrzanog propadanja na mestima 
�����>�;¨�¥.¨�¥�©��;��¦�� ���;ªy����«E¤�¨�¥>¬�µN¯��x���.�;©W ���«�¥?¯�¥¶¤�¡��?�
¥�������¡{�;©D����¥?�
��¨�¥�´�¦�� ��¥j���j�����>�;��¥k��¥�¡�����¥|�3·�¨���¦�¥?¯�¥������
���
���
�K¯�¥y��²9�3����¥�¸�� ���&¨�¥�©��;��¦�� ���;ª}����«E¤�¨�¥>¬N¹,¥�²�����´8²E¯�¥��;� �
�?�=�E¯E�;ªº�;©D����¥?�
��¨�¥»¤s·��E��·E¤����9�
�������|���? E� �
¥���´A¤�����¸�¥
�
������¦������ ¥= �����¡�¥k�9�
�
¥
���R�i�
���¼²�¥��y��¥R�;ª|����¡�¥>¬¾½�¥? >¤����=¤a�3�����|·���«�¨��D§3����«º�3ª�¯�¥?�
¥�����¥k¦��;�������>��¸�¥�´���¥R�;���
¤
elementi izolovani ili ne kod mnogih su izazvali fatalne posledice po radu antena. Uticaj na one 
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DUBUS grupacije i uporedljiva je sa tabelom antena koje je analizirao VE7BQH.  
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Mere nakon ovih optimizacija su (dipol fi12 mm, ostali elementi 4mm): 
 
                                     a.ANT        144.2  MHz       12 - 29- 2002  
 +-----------------------------   Elementdata -  ----------------------------- + 
¦       El.Name:   El.Pos        El.Length:   El. Radius:   + ---------- +    ¦  
 ¦      Re1         0            1022         2             ¦  < OK >  ¦ F5 ¦  
 ¦     + ---------- +------------ +------------ +------------    +---------- +    ¦  
 ¦     ¦ Re1      ¦ 0          ¦  1022      ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Driver   ¦ 400        ¦  994       ¦  6         _  ¦< Cancel >¦ F4 ¦  
 ¦     ¦ Dir1     ¦ 575        ¦  975       ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir2     ¦ 1036       ¦  954       ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir3     ¦ 1684       ¦  933       ¦  2         _  ¦< Insert >¦ F3 ¦  
 ¦     ¦ Dir4     ¦ 2512       ¦  909       ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir5     ¦ 3369       ¦  891       ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir6     ¦ 4278       ¦  871       ¦  2         _  ¦< Delete >¦ F2 ¦  
 ¦     ¦ Dir7     ¦ 5331       ¦  869       ¦  2         _  + ---------- +    ¦  
 ¦     ¦ Dir8     ¦ 5980       ¦  896       ¦  2         _  + ---------- +    ¦  
 ¦     ¦          ¦            ¦            ¦            _  ¦ < Help > ¦ F1 ¦  
 ¦     + ---------- +------------ +------------ +------------    +---------- +    ¦  
 ¦    Reflectortype=Singel     Driver=Singel    Dimension=mm                ¦  
 ¦ -------------------------------------------------------------------------- ¦  
 ¦    BoomCorr = 0mm                                                        ¦  
 +-------------------------------------------------------------------------- + 

Tabela 2.  ��������� 	�
�	�
�����������������
��
 

                                       a.ANT        144  MHz         12 - 29- 2002  
+----------------------------------  Results ---------------------------------- + 
¦ Name: a                                                  Time: 23:56:47     ¦  
¦                                        - 3 dB Points (deg.)                  ¦  
¦ Freque ncy (MHz)  Gain (dBd)   F/B (dB)  E - plane / H - plane  Impedance (Ohm)  ¦  
¦ ----------------------------------------------------------------------------- ¦  
¦    144            12.73       29.29     34.74    37.88      45.54 +j 2.71   ¦  
¦    144.1          12.7 5       30.4      34.62    37.72      48.01 +j 1.26   ¦  
¦    144.2          12.78       31.61     34.5     37.56      50.5  - j 1.06   ¦  
¦    144.3          12.79       32.84     34.38    37.4       52.71 - j 4.46   ¦  
¦    144.4          12.8        33.93     34.26    37.26      54.17 - j 9.01   ¦  
¦                               Free space                                    ¦  
¦ ----------------------------------------------------------------------------- ¦  
¦                             < Enter Spacebar >      Bo om comp.: 0  mm       ¦  
+----------------------------------------------------------------------------- + 
           YAGI -  ANALYSIS    Ver:3.54                 

Tabela 3.  
 

 ������� � !#" ��$&%�!('*)�+�,�)�%-+�).��%�)�%-!�+�$&%0/�1�%�!�%�2�34+�)�+�1*'*5�346�7�8:9  
 
                             a. ANT        144.2  MHz       12 - 30- 2002  
               +------------------------------------------------- + 
               ¦ 1 -  a Yagi  Noise Temperature ( G/T )           ¦  
               ¦  Gain:  12.78 dBd      Frequency:  144.2  MHz   ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Forward Temperature    :   186.8K             ¦  
               ¦                                                 ¦  
               ¦   Sidelobe Temperature   :   15.29K             ¦  
               ¦                                                 ¦  
               ¦   Backward Temperature   :   1.03K              ¦  
               ¦                                                 ¦  
               ¦   Loss Temperature       :   5.74K              ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Total noise Temperature:   208.86K            ¦  
               ¦                                                 ¦  
               ¦   G/T ( dB )             :  - 8.27               ¦  
               +------------------------------------------------- + 

Tabela 4.  
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.
�������86>?��& '6*-� 
7'@
�� = �������	�������A��� '�#�'@���1� ����� , �CBEDFBG���-
A������)��%�

�� 
����������H
��I#����	�1���%�0& 
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����:� ������8M9:��<��	&	��<��"�����%�0�.
��I� , K��	����)����:'���&���8  
 Pos� �%
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7'���� , � = �������	�����.
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 �	�J
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opisan sa strane pokojnog DL6WU. Medjutim ovo spajanje u sistem je radjen u osvitu modernih 
���1� �����N<�� , ������'6O����"� �0�E���-*%'������P��)��Q���	�C'�&��-R�� 
���8TS3����)����A���	�C'�&��-R�� 
��$�����U
 anas stoji na raspolaganju i 
prava je grehota ne koristiti je. 

 V3�-*%'������P��)���� ���	�C'�&��-R�� 
����W#���������&�� , �	���X��#��0�	����&	���Y����� � �%
����.
��Y� , ���-
.
7'Z���1� �����Y�[� �[
��
������� , ���1� ��&	����\]8 ^����%�_8��J����� �0�	)���&	����\]8	`�\����%�_8MaC�����-*�������� , '�& � �%�0�"� '2b  
 
                          4a_op.ANT    144.2   MHz       12 - 30- 2002  
               +--------------------  Results -------------------- + 
               ¦ Name: 4a_op            Frequency:  144.2 MHz    ¦  
               ¦ ------------------------------------------------- ¦  
               ¦ Gain:  18.18 db d       F/B:        31.6 db      ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                   - 3dB points                   ¦  
               ¦                                                 ¦  
               ¦ E - Plane:   19.38  Deg.  H - Plane:   20.4  Deg.   ¦  
               ¦ ------------------------------------------------- ¦  
               ¦                                                 ¦  
               ¦ Impedance:   52.27 - j 1.49 ohm                  ¦  
               ¦                                                 ¦  
               ¦ Efficiency:  98.05 %   Conductivity:  2.88E+07  ¦  
               ¦                                                 ¦  
               ¦ Boom comp.:  0mm          Stacking distance:    ¦  
               ¦                           H - plane:  2.52mtr     ¦  
               ¦ Stacking:    2 X 2        E - plane:  2.6mtr      ¦  
               ¦ Stacking in free space                          ¦  
               +----------------------------------- -------------- + 
 

Tabela 5.  
 
 

                          4a_op.ANT    144.2  MHz       12 - 30- 2002  
               +------------------------------------------------- + 
               ¦ 4 -  4a_op Yagi Array Noise Temperature ( G/T )  ¦  
               ¦  Gain:  1 8.18 dBd      Frequency:  144.2  MHz   ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Forward Temperature    :   190.07K            ¦  
               ¦                                                 ¦  
               ¦   Sidelobe Temperature   :   11.63K             ¦  
               ¦                                                 ¦  
               ¦   Backward Temperature   :   .61K               ¦  
               ¦                                                 ¦  
               ¦   Loss Temperature       :   5.65K              ¦  
               ¦ ------------------------------------------------- ¦  
               ¦   Total noise Temperature:   207.97K            ¦  
               ¦   G/T ( dB )             :  - 2.86               ¦  
               +------------------------------------------------- + 
               YAGI -  ANALYSIS    Ver:3.54      

 
Tabela 6.  
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                    VE7BQH'S G/T SIMULATIONS OF A 4 BAY ARRAY  
                    OF YAGI ANTENNAS ON 2 METERS AT 144.1 MHz  
 
                    1 YAGI                 4 YAGI  
 TYPE OF      L     GAIN      E      H     GAIN     Tlos     Ta        G/T  
 ANTENNA     (WL)   (dBd)    (M)    (M)    (dBd)    (K)     (K)  
 
 BQH12J      2.80   12.82    3.66   3.40   18.85    3.09    252.88   - 3.03  
#BQH12J      2.80   12.82    3.53   3.53   18.88    3.06    252.93   - 3.06   
*M2 12       2.84   12.79    3.05   3.05   18.59    5.19    237.40   - 3.02  
 M2 12       2.84   12.79    3.48   3.21   18.71    5.15    237.98   - 2.91  
 DK7ZB 10    2.87   13.15    3.78   3.52   19.15    5.99    251.35   - 2.71  
 WB9UWA 12   2.90   12.82    3.45   3.17   18.73    6.93    227.71   - 2.70  
 BQH 13      2.92   13.09    3.69   3.44   19.07    3.92    241.77   - 2.62  
#BQH 13      2.92   13.09    3.57   3.57   19.11    3.95    243.09   - 2.60  
*M2 20 XPOL  2.97   13.19    3.65   3.65   19.20    6. 74    252.79   - 2.68  
#M2 20 XPOL  2.97   13.19    3.65   3.65   19.20    6.74    252.79   - 2.68  
 M2 20 XPOL  2.97   13.19    3.77   3.52   19.16    6.77    251.00   - 2.69  
*BVO- 3WL     3.00   13.50    3.90   3.70   19.48    5.35    264.59   - 2.60  
 BVO- 3WL     3.00   13.50    4.01   3.77   19.49    5.38    266.39   - 2.62  
 

Tabela 7.  
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sagledavanje svih relevantnih pojava kod obe antene. Antena DK7ZB 10 je jedna od novijih 
optimiziranih antena gde je uzeto u obzir to da se bolje karakte �R "���P &���C
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 Ovaj tip antene postavljena je na nekoliko mesta u YU i u HA stim da nisu svi dobili na 
���
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u tome da je pristup optimizaciji bio korektan mada sa dosta skromnim alatima. 
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sistemom ovih antena potvrdjuju njegovu valjanost iako ova antena u startu za EME nije ni bila 
namenjena. 
 


