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ƕƬǘƢǁä 
      ýāƓǈƙǒ ɜ èƓȻāƙƪǆ ñƓȻƿ éơȺǃå åîǋå ƗƼƓƛƗƿƓõǃ ǑƼ ɄƙƓǌǃå ƗƶƬǕ íƵåāƿ ƴǆ ƓǌƙǈïƓǀǆā ƗǄơǃå Ɨǈǒíǆ  ÿǆ ƗȻƓǆơǄǃ ƗȻƪƓȻǀǃå ÿƓǆǕå

.ÿǒǄǆƓƶǃåā ñƓǈǃå ƗǆƓƵ ɆǆƬȻ ɏîǃå ǊǄǆǂƋȺ þƪƞǃå ôïƶƙ ƗǃƓơ ǑƼ çíƵƓǀǃå èƓõơǆ óāƮƤƕ ƗƵāưāǆǃå ÿƓǆǕå íƵåāƿ üǃîɜā ÷ƓƶƬǗå 
      éơȺǃå åîǋ ǑƼ þíƤƙƪå íƿā  ðƓǌƞHf59B Analyses) ǀǃ  ( ÿǆ  ƴǈƮǆ ƗȻƪȻõƓǈƺǆāïǌǂǃå ƗƶƬǕ ƗƿƓõǃå ƗƼƓƛɜ ñƓȻɆƕƿ  ƗɜïƬ

GIGAHERTZ SOLUTIONS)(  ɆǆƶȻ ā ƗȻǈƓǆǃǙå  ðƓǌƞǃå íïƙ  ÿǆư ÿǒƕ ƴǀƙ èåí (800 -  2500)MHZ  Ǒƙǃå çðǌƞǙå ÿå
ííïƙǃå åîǋ ÿǆư Ɇǆƶƙèå  èƓȻǈǀƙ ā ɄɂāïɜȻƓǆǃå ÿåïƼå ā ƗȻǂǄƪǚǃå Ʉƙåāǌǃåā Ɨǃāǆơǆǃå Ʉƙåāǌǃå Ǒǋ3G  āBluetooth ā WLAN ÿåā

ƗƿƓõǃå ƗƼƓƛǂǃ ñƓȻǀǃå  Ɏíǆ (0 Ĳ 199.9 µw/m2) (0 Ĳ 19.99 mw/m2) . 
      þƓöǈ þåíƤƙƪƓȺ ā ƗǄơǃå Ɨǈǒíǆ ɖõƓǈǆ ƴȻǆƞ ǑƼ èåßåïƿ èîƤå éǒơGPS   Ɠǌƕ ñƓǀǆǃå Ɨǀõǈǆǃå íǒíơƙǃ ƗƼƓƛɜ ǏǄƵå èǈƓɜ éǒơ

ƗƿƓõ  Ɠǋïíǀǆ277.5 µw/m2   ƗƼƓƛɜ ɆƿåāƗƿƓõ   Ɠǋïåíǀǆµw/m2 0.15   ā ƗǄƮơƙƪǆǃå ƝƑƓƙǈǃå ýǚƤ ÿǆ  Ɨǈǒíǆǃ ƗõïƓƤ þȻǆƮƙ þƙ
 ƴɂðāƙ ÿǒƕƙ ƗõïƓƤ ā ƗǄơǃå Ɨǈǒíǆ ɖõƓǈǆ ƴȻǆƞǃ ƗȻāǒíåïǃå ƗƶƬǙå Ɏāƙƪǆ ÿǒƕƙ ƗǄơǃåå êåïƕ ýāǆơǆǃå ɄƙƓǌǃå .ƗǄơǃå Ɨǈǒíǆ ǑƼ 

     ƗƼïƶǆǃā ƗƿƓõǃå ƗƼƓƛɜ ñƓȻƿ þƙ çāïîǃå èƓƵƓƪ ƗȻāǒíåïǃå ƗƶƬǕ þāǒǃå ýāõ ǏǄƵā çííƶƙǆ èƓƵƓƪǃ . ÿǒƕƙ ÿǆ ýāƮơǃå þƙ Ǒƙǃå ƝƑƓƙǈǃå
èåííơǆā ɊȺåāư ǑƼ çïāɜîǆǃå þȻǀǃå ÿāí Ɠǌǈá ƓǌǒǄƵ ƗȻāǒíåïǃå èåííïƙǄǃ ÿƓǆǕå  ǏǄƵ ĄåíƓǆƙƵå ƗƵāưāǆ íāíơǃå ǉîǋ ÿá ÿǆ þƹïǃƓȺā

 Ɨɂïåïơǃå èåïǒƛƋƙǃåÿå Ǚå .Ɨɂïåïơ ïǒƹ èåïǒƛƋƙ íāƞā Ǐǃã ïǒƬƙ ā çïǒƛɜ ýƓǀǈǃå ɄƙƓǌǃå þåíƤƙƪå ßåïƞ ÿǆ ɏāƓɜƬǃå 
çƑǄǂɚ ƕȹƟƑƗƻǄ ƗƿƓõǃå ƗƼƓƛɜ , ɄƙƓǌǃå êåïƕå , ƗȻāǒíåïǃå ƗƶƬǙå :  ,ƗƶƬǕå ïǒƹ Ɨǈɂâǆǃå 

Abstract 
      In this paper, the ability to measure radiation phone in the city of Hilla intensity levels and 

compare it with the standard safety rules for radiation protection, as well as established concerning base 

stations in case the entire body, which includes the general people and staff safety rules .                                                             

    The device which has been used in this research ( Hf56b analyses) to measure energy 

electromagnetic radiation intensity factory by  the company( GIGAHERTZ SOLUTIONS) German and 

operates within frequency (800 - 2500) MHZ. The devices, which operate within this frequency are cell 

phones, wireless phones, microwave oven, 3G,  Bluetooth and techniques WLAN ; the measuring 

range of the energy density is (0 - 199.9 ɛw / m
2
) (0 - 19.99 mw / m

2
) . 

      Were token  readings in all the city of Hilla areas and using a GPS system to determine the region 

measured by where the highest density it was (277.5 ɛw / m
2
) and lower density (0.15 ɛw / m

2
) ; 

Through the results obtained it is designed a map of the city of Hilla showing radio radiation levels for 

all the city of Hilla areas and map showing the distribution of the towers of mobile phone in the city of 

Hilla . 

     To find out peak hours were measured energy rays to radio-density for multiple hours along the day. 

The results obtained it without the values mentioned in the controls and the determinants of safety radio 

frequencies , although these limits placed depending on the thermal effects. On the other hand, 

complaints from the use of many mobile phone and indicate the presence of non- thermal effects.                          

 keywords : Power density , Mobile tower , Radio wave , Non ionizing radiation.       
1  .ƕǄìƾǄǁä  

        ǑùƼ ƴɂïùƪ ƴùƪāƙ çïāùƛǃå ǉîùǋ æùǂåāɂā èǙƓùƮƙǙåā èƓùǆāǄƶǆǃå èƓùȻǈǀƙ ǑùƼ ƗùǄƑƓǋ çïāùƛ ïùƮƓƶǆǃå ƓǈǆǃƓƵ íǌƬȻ
Ɇùƛǆ ƗȻùùƪȻõƓǈƺǆāïǌǂǃå èƓƵƓƶùùƬǗå Ɠùùǌǈǆ éùƶȺǈƙ Ǒùùƙǃå ƗùùȻƞāǃāǈǂƙǃå èƓùùǆāöǈǆǃå þåíƤƙùƪå  ɏāùùǒíåïǃå ýƓùùƪïǗå èƓùùõơǆ 

ƙǃåā ƗȻƵƓǈùùƮǃå ïƓùùǆƿǕå éùùɁā èåïåíåïùùǃåā ǑǈāùùɂðƽǄƙǃåā ÿåïùùƼá Ɇùùƛǆ ƗùùȻǃðǈǆǃå èƓǆåíƤƙùùƪǙåā ƗùùȻƕõǃåā ƗȻƵƓǈùùƮǃå èƓùùǀȻƕõ
 Ǌùùƶǆ ɆùùǆƓƶƙǃå ÿùùǆ íùùƕ üƓùùǈǋ íùùƶȻ þùùǃ ɆɜùùƬȺ ÿǒùùǒǚǆǃå çƓùùȻơ åðùùƹ ɏîùùǃå ýƓùùǀǈǃå ɄƙƓùùǌǃå åïùùƤá ñȻùùǃā ĄåïùùǒƤáā ɄɂāïɜȻƓùùǆǃå

ǃƓùùȺþƹï ÿùùǆ  ïîùùơǆ ÿǒùùƕ èåāùùƮǕå ǑǃƓùùƶƙç ùùǈƑǆõǆ ǊȺùùƬāƗ  ɆùùǆƵ çïùùɜƼ þāùùǀƙā ǊǆåíƤƙùùƪå ǏùùǄƵ ÿƓùùǆíǗåā ǊùùǄǆơ ƗùùȺƿƓƶȺ
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Ɠǌǃå āá  ǑǈƓùȺǆǃå Ơõùƪá ǏùǄƵ çíƓùƵ íùƞāƙ Ǒùƙǃåā ýƓùƪïȒåā ýƓȺǀƙùƪå Ɨùõơǆ æïùƿå Ǐùǃã èƓùǆāǄƶǆǃå Ɇùǀǈ ǏùǄƵ ýƓùǀǈǃå Ʉƙ
 .ǑƵƓǈƮǃå ïǆǀǃƓȺ þƛ ÿǆā ƗȻưïá ƗɜȺƬȺ ïƤǓå ôƶȺǃƓȺ ƓǌưƶȺ èƓõơǆǃå ɆƮƙƙā ƗȻǈɜƪǃå ɖõƓǈǆǃå ǑƼ êåïƕǕå 

 þƓùöǈƕ Ɠùǌƙǒõƺƙ ƗùȺāǄõǆǃå ƗơƓùƪǆǃå ǑƼ ýƓƪïǗåā ýƓȺǀƙƪǙå èƓõơǆ ïƬƙǈƙā ïùƛɜ ƗùȻǄƤǃå þùƞơ ïƺùƮ ƓùǆǄɜā ƓùȻǚƤǃå
.ýƓǀǈǃå ɄƙƓǌǃåā Ɨõơǆǃå ÿǒƕ ýƓƮƙǙå çíāƞ èíåðā Ɨõơǆǃå ǉîǋ ÿǆ ƗƛƶȺǈǆǃå ƗƿƓõǃå èǄƿā èƓõơǆǃå ííƵ 

      Ɨùƞïí ƴùƼï Ǐùǃã  Ɠùǌǃ ôïùƶƙǃå ɏíâùǒ Ǚ ÿá çíùƵƓǀǃå èƓùõơǆā ƗùǃƓǀǈǃå Ʉùƙåāǌǃå èƓùȻƑåāǋ þȻǆùƮƙ ǑƼ ǑƵāï íƿā
 ÿùùǆ ïùùƛǂǕ þùùƪƞǃå ɆùùƤåí çïåïùùơǃå 0.1  Ǌùùƙïåïơ Ɨùùƞïí ÷Ɠùùƽƙïå ƴùùǆ þǄƿƋùùƙǃå ƴȻõƙùùƪȻ þùùƪƞǃå ÿƋùùȺ ĄƓùùǆǄƵ ÜƗùùȻāƑǆ Ɨùùƞïí

 Ǐǃã ɆƮƙǃ ƗȻǄƤåíǃå3  Ɇùƛǆ þùƪƞǃå ÿùǆ çííùơǆ ɖõƓùǈǆ ôƶȺ ǑƼ ǊȺ ëāǆƪǆ ïǒƹ íơǃå åîǋ ÿá Ǚã  ÜƗȻāƑǆ èƓƞïí
 .ÿǒƶǃåā øƓǆíǃå 

.2 : ɍîõǆǁä ÞïƜǁä 
 1- 2üĀǄƟǄǁä ɂƗƑǊǁä çäììîƗ:  
       ƗȻùùƪȻõƓǈƺǆāïǌǂǃå èƓùùƞāǆǃå ÿã  èåïƓùùùƬã Ǒùùǋā ǑùùƪȻõƓǈƺǆ ýƓùùƞǆ ā ǑƑƓùùɁïǌɜ ýƓùùƞǆ ÿùùǆ ƗùùƞƙƓǈ êåāùùǆå Ǒùùǋ

)    ƗƼƓƪǆǃåā ÿǆðǃå ƴǆ ïǒƺƙƙTime varying signal) ƗùȻƞāǆ ýåāùõá Ɠǌǃā  Ü(Wave length ƗǆùƪǀȺ æùƪơƙ (
 Ɠǋííïƙ ǏǄƵ Ɨƞāǆǃå Ɠǌƕ ïǒƪƙ Ǒƙǃå ƗƵïƪǃå( )fc=l [ Stutzman,W.L. and Thiele,G.A,1998] .   

      Ʉùùǒõǃå åîùùǋ ÿùùǆ Ɛõåāùùǃå ßðùùƞǃå ÿǆùùư ƗùùƽǄƙƤǆǃå èǙƓùùƮƙǙå ÷åāùùǈá ǑùùƼ þíƤƙùùƪƙ Ǒùùƙǃå ƗùùȻāǒíåïǃå  èƓùùƞāǆǃå ƴùùǀƙ
ÿǒùƕ Ɠùǆ Ɠùǋííïƙ ëāåïùƙɂā ǑùƪȻõƓǈƺǆāïǌǂǃå 200Ǐùǃã ðùƙïǋ ƓùɜȻǆ 2200   ÿǒùƕ Ɠùǆ èåííïùƙǃå þíƤƙùƪƙā Üðùƙïǋ ƓùɜȻǆ

800  Ǐǃã ðƙïǋ ƓɜȻǆ2200 ƗǃƓǀǈǃå Ʉƙåāǌǃå ǑƼ ðƙïǋ ƓɜȻǆ [ Nisirat, M.A,2011] . 
        Ɨƪåïíƕ þƓǆƙǋǙå ɏïāïưǃå ÿǆ èƓȺ ÜƗƑǒƕǃå ǑƼ éāǄƙ ÿǆ ƗȻƪȻõƓǈƺǆāïǌǂǃå èƓƞāǆǃå ǊȺƕƪƙ íƿ Ɠǆǃ Ąåïöǈā

 ǉîǌǃ ôïƶƙǃå ÿǆ ǊƙǒƓǆơ ɆƞǕ ÿƓƪǈǗå þƪƞǃ ƓȻǚƤǃåā ƗƞƪǈǕå ɆƤåí èƓƞāǆǃå ǉîǋ ƴɂðāƙā óƓƮƙǆå èǙíƶǆ
èƓƑǒǌǃåā èƓǆöǈǆǃå ÿǆ ïǒƛɜȺ Ɏíơ ɏîǃå ïǆǕå èƓƞāǆǃå  ƴưāƕ ƗȻǆǃƓƶǃå ƗơƮǃå Ɨǆöǈǆā ƗȻǆǃƓƶǃåā ƗȻǃāíǃå

 ÜèƓȻƑåāǌǃåā ÜƗȻǂǄƪǚǃå èǙƓƮƙǙå çðǌƞá ƴȻǈƮƙā þȻǆƮƙƕ þāǀƙ Ǒƙǃå èƓǌƞǃå þðǄƙ ƗȻƪƓȻƿ ïǒǒƓƶǆā ɊȺåāư
 ǉîǋ ÿƵ þƞǈƙ íƿ Ǒƙǃå ïõƓƤǆǃå ÿǆ ÿƓƪǈǘǃ ĄƗȻƓǆơ ƗȻƪȻõƓǈƺǆāïǌǂǃå èƓƞāǆǃå ǉîǋ Ɠǌǈǆ éƶȺǈƙ Ǒƙǃå çðǌƞǕåā

Ɠƿ íƿā .èƓƞāǆǃå èƞïƤā Ɨǆíǀƙǆǃå ýāíǃå ǑƼ çïǒƛɜ èƓƪåïíā éƓơȺáā æïƓƞƙ ßåïƞƎƕ èƓǆöǈǆǃåā èƓƑǒǌǃå ǉîǋ èǆ
 .ÿƓȻơǕå þöƶǆ ǑƼ ƗɁïƓǀƙǆ ÿƓǆá ɊȺåāưā íāíơȺ 

     ) Ɇƿá ÿāǂƙ íƵåāǀǃå ǉîǋ ÿǆư ƗƵāưāǆǃå þȻǀǃå ÿá éǒơȺ ƗǆƓƵ íƵåāƿ ƴưāƙ ÿƋȺ èƓȻƮāƙǃå èßƓƞā10 (
) ƗȺƙƶǃå ƗǆȻƿ ÿǆ èåïǆThresholdǑƙǃå (  ÿǒǄǆƓƶǄǃ ÿāǂƙ ƗǃƓơǃå ǉîǋā ÜÿƓƪǈǗå  ǏǄƵ ïǒƛƋƙǃƓȺ ýƓƞǆǃå Ɠǌƕ áíƕǒ

)Occupational ÜǑƵåîǗå éƕǃå èƓõơǆ Üïåíåïǃå ÜèƓȻƑåāǌǃå ýƓƞǆ ǑƼ (ǑǈāɂðƽǄƙǃå ýāǆơǆǃå ɄƙƓǌǃå êåïƕåā  ÿáā
) ÿǆ Ɇƿá ɊȺåāưǃå ǉîǋ ÿāǂƙ20-50) ñƓǈǃå ƗǆƓƶǃ ƗȺƙƶǃå ƗǆȻƿ ÿƵ çïǆ (General public( 

]2005 ,Moulder [. 
        ýƓƞǆǄǃ ôïƶƙǃå ßåïƞ ÿǆ þƪƞǃå ɆƤåí éƙơǆǃå ïƓȻƙǃå ƗǃǙíƕ Ɠǆã  ɊȺåāưǃå ǉîǋ ƴưāƙā

 ɊȺåāưǃå ÿǆư çííơǆǃå ƗǆȻǀǃå ðāƓƞƙǒ Ǚ þƪƞǃå ɆƤåí éƙơǆǃå ïƓȻƙǃå ÿã ñƓƪá ǏǄƵ ÜǑƪȻõƓǈƺǆāïǌǂǃåÜ  āá
ǃå óƓƮƙǆǙå ýíƶǆ) ƗǄƙǂǃå çíơāǃ ƗƮƙǆǆǃå çïíǀǃå ƗǃǙíƕ ɊȺåāưǃå ǉîǋ îƤâƙ ǑƵāǈSAR íƿā þƪƞǃå Ɇƕƿ ÿǆ (

 íǃāƙ èǙƓƞǆǃå ǉîǌǃ Ǐǆöƶǃå ƗǆȻǀǃå ÿá éǒơȺ ǑƪȻõƓǈƺǆǃåā ǑƑƓɁïǌǂǃå ýƓƞǆǃå ƗǃǙíƕ íāíơǃåā ɊȺåāưǃå ǉîǋ ƴưāƙ
 íƿ ĄåïǒƤåā ÜɊȺåāưǃå ÿǆư ƗƵāưāǆǃå ƗǆȻǀǃå ÿƵ ǊƙǆȻƿ íɂðƙ Ǚ ǑƵāǈ óƓƮƙǆå ýíƶǆā þƪƞǃå ɆƤåí ĄƓƛƙơǆ ĄåïƓȻƙ
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ƼƓƛɜ ƗǃǙíƕ íāíơǃå ǉîǋ Ǐõƶƙ) çïíǀǃå ƗPower density ýƓƞǆǄǃ ǑƶõƓǀƙǃå æïưǃå ɆƮƓơ ÿǆ æƪơƙ Ǒƙǃåā (
. ǑƪȻõƓǈƺǆǃåā ǑƑƓɁïǌǂǃå 

     ) Ɠǌǃ ôïƶƙǃƓȺ ëāǆƪǆǃå Ǐǆöƶǃå ƗǆȻǀǃƓȺ þȻǀǃå ǉîǋ ǏƵíƙā Maximum Permissible Exposure (
)MPE]  (Federal Communication Comission,1997.[ 
    ƓƑǒǌǃå ôƶȺ ßƓǆƪá ǑƙƋȻ ƓǆȻƼā:÷ƓƶƬǗå ÿǆ ƗȻƓǆơǄǃ ɊȺåāưǃå ǉîǋ ƴưāƕ èǆƓƿ Ǒƙǃå èƓǆöǈǆǃåā è-        
1- ƗȻɜɂïǆǕå ƗȻǃåïíǒƽǃå èǙƓƮƙǙå Ɨǈƞǃ ) (FCC   Commission)  (Federal Communication     
2- Ɨǈɂâǆǃå ïǒƹ èƓƵƓƶƬǗå ÿǆ ƗȻƓǆơǄǃ ƗȻǃāíǃå ƗǃƓɜāǃå(ICNIRP) 

(International commission on non-  Ionizing Radiation Protection)     
  3-)   ÷ƓƶƬǗå ÿǆ ƗȻƓǆơǄǃ Ǒǆāǀǃå ñǄƞǆǃåNRPB  (    (National Radiation Board U.K)                    
  4-èƓȻǈāïƙǂǃǗåā ßƓɁïǌǂǄǃ Ǒƪíǈǌǃå íǌƶǆǃå/èƓƪƓȻǀǄǃ ǑɜɂïǆǕå Ǒǆāǀǃå íǌƶǆǃå (ANSI/ IEEE)   

(American National Standard Institute/Institute of Electrical and Electronic Engineers) 
 2- 2çƑôƟǄ æìƳƑƾǁä :                                                        
    ) ƓȻǚƤ Ǐǃã ƗǈǒíǆǄǃ ƗȻƼåïƺƞǃå ƗơƓƪǆǃå þȻƪǀƙ ǏǄƵ ÿíǆǃå ǑƼ ýƓǀǈǃå ɄƙƓǌǃå ɆǆƵ íǆƙƶȻcells íƞāǒ çïǒƺƮ (

åāǌǃå ÿǆ ííƵ Ɠǌǈǆ çíơåā Ɇɜ ǑƼ Ɨƶƽƙïǆǃå ǑǈƓȺǆǃå Ơõƪá ǏǄƵ Ɠǆã èƓȻƑåāǌǃå ǉîǋ ÿāǂƙā .ƗǄƕǀƙƪǆǃåā ƗǄƪïǆǃå èƓȻƑ
) ÿǆ ƓǌƵƓƽƙïå ëāåïƙǒ ƗƮƓƤ êåïƕá ǏǄƵ āá Ɨǈǒíǆǃå ɆƤåí ßƓǆǃå èƓǈåðƤ ǏǄƵ āá15-170  ƗƵāǆƞǆ ÿã .ïƙǆ (

) çíƵƓǀǃå ƗõơǆȺ Ǐǆƪƙ èǚƪïǆǃå Ɨǆāöǈǆ ƴǆ èƓȻƑåāǌǃåbase station or cell- site .( 
 ëāåïƙɂā ÿǒƕ Ɠǆ ƗȻǄƤǃå ïõƿ ɄƮǈ200  îã èǚƪïǆǃå ÿǆ ƗƛƶȺǈǆǃå çïíǀǃå ǏǄƵ Ąåíǆƙƶǆ èåïƙǆāǄǒɜ çíƵ Ǐǃã ïƙǆ

 ƴȻǆƞ ǑƼ éƕǒ ǑƑåāǋ ǏǄƵ ƗȻƞîāǆǈǃå çíƵƓǀǃå Ɨõơǆ þưƙ íƿā .ƗǄƪïǆǃå çïíǀǃå çíƓɂðƕ ƗȻǄƤǃå ƗơƓƪǆ íåíðƙ
) èƓǋƓƞƙǙåOmni directional antenna) ƗȻƵƓõǀǃå èƓȻƑåāǌǃå ÿǆ ííƵ āá (sector antenna ǏǄƵ ( ɆɜƬ

) ÿǒƕ Ɠǆ ǑƵƓõǀǃå ǑƑåāǌǃå ýāõ ÿá îã ÜƗǄǒõƙƪǆ èƓơāǃ30-120 ÜïƙǆȻƙǈƪ ( ưāƙ ƗȻƵƓõǀǃå èƓȻƑåāǌǃåāƴ  ǏǄƵ
 ǉïåíǀǆ ĄƓȻƵƓõƿ ĄƓǋƓƞƙå Ɠǌǈǆ çíơåā Ɇɜ Ǒõƺƙǃ ƴȻǆƓƞǆ Ɨƛǚƛ ɆɜƬ120o Ü  Ɨƛǚƛ ÿǆ ƗȻƵƓõƿ ƗƵāǆƞǆ Ɇɜ ÿāǂƙƙ

ýƓƪïǘǃ íơåā ǑƑåāǋ ÜèƓȻƑåāǋ ǚǃ  ÿƓȻƑåāǋāèƓǋƓƞƙǙå ƴȻǆƞ ǑƼ éƕƙ Ǒƙǃå èƓȻƑåāǌǄǃ ƗȺƪǈǃƓȺ Ɠǆá þǚƙƪ 
 )Omni direction antenna]þǚƙƪǚǃ þíƤƙƪȻ ïƤàā ýƓƪïǘǃ ǑƑåāǋ þíƤƙƪȻ (Thansandote,1996.[ 

Ǒõƺƙ èƓõơǆ ýƓƪïǗå ƗơƓƪǆ çíāíơǆ ǑƼ ɊȻơǆ ƕáåïƓǌƞ Ǒǋā ɊȺƙïƙ ƗƵƓõƙƪƓȺ üǄƙ èƓõơǆǃå ƓǌƵðāƙā  ƗȻǃàā
ÝƓǌǄǆƵ ÜĄƓɂïöǈā Ǒõƺƙ ƕǕååïê ɖõƓǈǆ ƗȻƪåíƪ ɆɜƬǃå îƤƋȻ ƓǌƵāǆƞǆ ƗƑǒǋ ƓȻǚƤ Ɇơǈǃå éǒơ ƴưāǒ  êïƕǃå
Ɇƪïǆǃå Ɇƕǀƙƪǆǃåā ǑƼ Ɋƪā ɆɜƬǃå ) ɆɜƬǃƓȺ Ơưāǆ Ɠǆɜ Ǒƪåíƪǃå2( þƙǒ ƴɂðāƙ èƓõơǆǃå ǏǄƵ ɖõƓǈǆǃå  ƗǃāǋƋǆǃå
ā ïǒƹ ƗǃāǋƋǆǃå æƪơȺ ƗƞƓơǃå ǑǃƓƙǃƓȺā ÿƎƼ ƗȻǈƓɜǆã ýāƮơǃå ǏǄƵ ƗȻõƺƙ ƗǄǆƓɜ íǄƕǃ Ɠǆ Ɨǈɜǆǆ  āÿǂǃ åîǋ æǄõƙǒ 

èåāǈƪ çíǒíƵ ÿǆ Ɇǆƶǃå   ɆƮåāƙǆǃå [Pirard, 2000] . 
 
 
 



 

̷̹̽̾ 
 

 
)Ʉɚƪ2:(ýƨî ǏƟȹƮĀƗ ƕɚȸƪǁ çƑôƟǄ üƑƨîǕä üƑȸƾƗƨǗäĀ ƕȹìƳƑƾǁä ɂƗƑǊǂǁ üĀǄƟǄǁä  [Pirard, 2000] 

 
ɄǄƴǁä ƕƾɀîô :  .3 

     èƓƶɁïǆ Ǐǃå ƗǄơǃå Ɨǈǒíǆ ƗõɂïƤ þȻƪǀƙ þƙ íǀƼ èɂïƞá Ǒƙǃå èƓƪƓȻǀǃå ƴƿåāǆǃ ƓĄơȻưāƙ íơåāǃå ƴɁïǆǃå ƗơƓƪǆ  
1 þɜ2  ) ɆɜƬǃƓȺ  Ơưāǆ Ɠǆɜ þƓƿïå ā úāïơ Ǐǃå ƗõïƓƤǃå þȻƪǀƙ þƙ þƛ3ɆǆƓǂǃƓȺ ƗǄơǃå Ɨǈǒíǆ Ơƪǆǃ  (.  

 
) Ʉɚƪ3ýƑƽîä Ā ùĀîƟ çƑƴȿîǄ Ǎǁä ƕǄƨƾǄ ƕǂƟǁä ƕǆǐìǄ ƕôîƑƢ ƞƮĀǐ ( 

ƗõɂïƤǃå ǑƼ ɉƓǀǈ ƗƪǆƤ ɊȻǀƪƙ þƙ íơåāǃå ƴɁïǆǃå ǑƼ ɂïǆǃƓȺ ɉƓǀǈǃå ƴɂðāƙ Ɨǀɂïõ èǈƓɜā ɆɜƬǃƓȺ Ɨơưāǆ íơåāǃå ƴ
)4( Ǐǈƪƙǒǃ ƗǄơǃå Ɨǈǒíǆ ǑƼ ɖõƓǈǆǃå Ɇǂǃ èåßåïƿ ǏǄƵ ýāƮơǃå ā ɉƓǀǈǃå ÿǆ ÿɜǆǆ ííƵ ïƕǂå ǏǄƵ ýāƮơǃå Ɠǈǃ 

èƓȻƛåíơå îƤå Ɠǌƕ ƗƿƓõǃå ƗƼƓƛɜ ñƓȻƿ þƙ Ɨõǀǈ Ɇɜ ǑƼā ƗȻƼåïƺƞǃå Ǆǃ ɏïƬƶǃå þƓöǈǃƓȺ ƗõǀǈGPS) (  þåíƤƙƪƓȺ ā
 ƝǆƓǈïƕ Sygic   āMaps Me . 



 

̷̹̽̿ 
 

 
 
 

  
) Ʉɚƪ4ìƟäĀǁä ƲȿîǄǁƑȸ ɇƑƾǆǁä ƲɀïĀƗ ƕƾɀîô ƞƮĀǐ ( 

 
 þƙƗõǀǈ Ɇɜ þȻƿïƙ ɁïǆǃƓȺƴ  íơåāǃå ǃƓȺǙå ɆɜƬǃƓȺ ÿƓɜ ƗȻǄǆƶǃå èåßåïǀǑƙ : 
 

ƴɁïǆǃå ïƓƪȻ ǏǄƵå ǑƼ Ɨƶƿåāǃå Ɨõǀǈǃå þȻƿïƙ  ) þƿïǃƓȺ ɆɜƬǃƓȺ Ɨơưāǆǃå1 ( 
 

ƴɁïǆǃå ÿǒǆȻ ǏǄƵå ǑƼ Ɨƶƿåāǃå Ɨõǀǈǃå þȻƿïƙ  ) þƿïǃƓȺ ɆɜƬǃƓȺ Ɨơưāǆǃå2( 
 

ƴɁïǆǃå Ɋƪā ǑƼ Ɨƶƿåāǃå Ɨõǀǈǃå þȻƿïƙ  ) þƿïǃƓȺ ɆɜƬǃƓȺ Ɨơưāǆǃå3( 
 

ƴɁïǆǃå ïƓƪȻ Ɇƽƪå ǑƼ Ɨƶƿåāǃå Ɨõǀǈǃå þȻƿïƙ  ) þƿïǃƓȺ ɆɜƬǃƓȺ Ɨơưāǆǃå4( 
 

ƴɁïǆǃå ÿǒǆȻ Ɇƽƪå ǑƼ Ɨƶƿåāǃå Ɨõǀǈǃå þȻƿïƙ  ) þƿïǃƓȺ ɆɜƬǃƓȺ Ɨơưāǆǃå5 ( 
      
      Ǐǃå ƗǄơǃå Ɨǈǒíǆ þȻƪǀƙ þƙ)108( ƓǈǄƮơā ƴɁïǆ  ǏǄƵ üǃîƕ(442) ƗƼƓƛɜ èƓȻāƙƪǆ ñƓȻƿ ƓǌǒƼ þƙ Ɨõǀǈ 

 èåíơāƕ ƗƿƓõǃå)µw/m2 ( ƓǌǒǄƵ èƕƛǆ ƗǄơǃå Ɨǈǒíǆǃ ƗõïƓƤ ǏǄƵ ýāƮơǃå þƙ èƓƶɁïǆǃå ǑƼ ɉƓǀǈǃå ƴɂðāƙ íƶȺ ā
) ɆɜƬǃƓȺ Ơưāǆ Ɠǆɜ ā ƗƿƓõǃå ƗƼƓƛɜ ñƓȻƿ ƓǌǒƼ þƙ Ǒƙǃå ɉƓǀǈǃå5 (þåíƤƙƪƓȺ ƗƿƓõǃå ƗƼƓƛɜ ñƓȻƿ þƙā ðƓǌƞ 

(HF59B Analyses)  ñƓȻƿ ƗȻāåðƕ ðƓǌƞǃå ƴưāɁā45ę èƓǋƓƞƙǙå ƴȻǆƞ ǏǄƵ ā èåßåïƿ ƴɁïå  îƤå ā  
( æïƹ ā ûïƬ ā æāǈƞ ā ýƓǆƬ) íơåāǃå ƴɁïǆǄǃ ǑǄǂǃå ýíƶǆǃå þƛ  çíơåāǃå ƗõǀǈǄǃ ǑǄǂǃå ýíƶǆǃå îƤå þƛā. 

 

 

 

 

 

 

 



 

̷̹̽̀ 
 

 
) Ʉɚƪ5 (ƑǊƓ ƕƽƑôǁä ƕƺƑƙɚ ðƑȹƽ ýƗ ǏƗǁä ɇƑƾǆǁä ƑǊǐǂƳ çƓƙǄ ƕǂƟǁä ƕǆǐìǄ ƕôîƑƢ ƞƮĀǐ 

 . 4ǆǁäƛƏƑƗ ƕƪƽƑǆǄǁäĀ : 
      ƗƿƓõǃå ƗƼƓƛɜ èƓȻāƙƪǆ ƝƑƓƙǈ ǏǄƵ ýāƮơǃå þƙƗƶƬǖǃ  ǑƼ ÿǒƕǆ Ɠǆɜ ā ýāǆơǆǃå ɄƙƓǌǃå êåïƕå ÿǆ çïíƓƮǃå

) ýāíƞǃå1) ýāíƞǃå ā (2( ƗƿƓõǃå ƗƼƓƛɜ èƓȻāƙƪǆ ǑƼ èāƓƽƙǃå ÿǒƕƙ ā Ǒǈåíǒǆǃå Ơƪǆǃå ýǚƤ ÿǆ . 
 ) üĀìƜǁä1 (  ƞƮĀǐ þǄ üĀä ÞïƜ ƕȹǂǄƴǁä çäÞäîƾǁäƕƺƑƙǀǁ  Ā ƲȿîǄǁä ïǄî åƨƟĀ ƕǂƟǁä ƕǆǐìǄ ɔôƑǆǄǁ ƕƽƑôǁä

 ƕôƾǆǁäĀ ) ƕôƾǆǂǁ ǏƺäîƸƜǁä ƲƽĀǄǁäGPS( ƑǊƓ ðƑƾǄǁä ƕƾôǆǄǂǁ. 
 ðǆïǃå
ƴɁïǆǄǃ 

 
Ɨõǀǈǃå 

èƓȻƛåíơå 
 ƴƿāǆǃåGPS 

 çßåïǀǃå
ǏǃāǙå 

I1 µW/m2 

 çßåïǀǃå
ƗȻǈƓƛǃå 

I2 
µW/m2 

 çßåïǀǃå
ƗƛǃƓƛǃå 

I3 
µW/m2 

 çßåïǀǃå
ƗƶȺåïǃå 

I4 
µW/m2 

 
ýíƶǆǃå 

Iav 
µW/m2 

ƴɁïǆǃå ýíƶǆ 
µW/m2 

A8 2 N:32.453 
E :44.357 

12.5 0.7 0.8 17.6 7.9 22.743 

3 N :32.452 
E :44.357 

3.1 1.2 0.9 4.8 2.5 

4 N :32.451 
E :44.363 

1.9 3.3 8.2 20.7 8.525 

5 N :32.462 
E :44.373 

14.2 23 197 54 72.05 

A9 1 N :32.457 
E :44.358 

2 4.5 1.8 1.4 2.425 7.6 

3 N :32.461 
E :44.354 

0.4 0.6 0.3 0.1 0.35 



 

̷̷̹̾ 
 

4 N :32.466 
E :44.372 

10 21.3 14.8 34 20.025 

B6 5 N :32.434 
E :44.384 

0.1 0.2 0.2 0.2 0.175 0.175 

B7 4 N :32.436 
E :44.383 

0.3 0.2 0.1 0.2 0.2 0.175 

5 N :32.436 
E :44.380 

0.5 0.1 0 0 0.15 

B8 1 N :32.443 
E :44.465 

0.3 0.1 0.7 0.6 0.425 11.835 

2 N :32.463 
E:44.377 

46.5 20.2 19 26.8 28.125 

3 N :32.433 
E :44.372 

2.5 0.4 0.7 1.6 1.3 

4 N :32.461 
E :44.384 

4.8 5.9 13.6 22.6 11.725 

5 N :32.464 
E :44.384 

22.1 7.4 38.2 2.7 17.6 

B9 1 N :32.468 
E :44.373 

8 17 8.9 11 11.225 28.275 

2 N :32.464 
E :44.377 

6.1 11.3 7.8 5.3 7.625 

3 N :32.467 
E :44.375 

15.1 12.2 30 23 20.075 

4 N :32.466 
E :44.384 

30.1 144 145.5 70 97.4 

5 N :32.471 
E :44.383 

6 6.2 3.5 4.5 5.05 

B10 3 N :32.473 
E :44.382 

0.3 0.6 0.8 0.5 0.55 0.466 

4 N :32.472 
E :44.385 

1.1 0.4 0.3 0.1 0.475 

5 N :32.475 
E :44.386 

0.8 0.1 0.3 0.3 0.375 

B11 4 N :32.476 
E :44.386 

0.3 0.2 0.3 0.1 0.225 0.225 

 
 
 
 



 

̷̸̹̾ 
 

) üĀìƜ2ƞƮĀǐ ( ǏǆƑƙ ÞïƜ þǄ  ƕƽƑôǁä ƕƺƑƙɚ çäÞäîƽƕƴƪǓ ä ƕǆǐìǄ Ǐƺ üĀǄƟǄǁä ɂƗƑǊǁäƕǂƟǁ 
F8 1 N :32.461 

E :44.428 
132.8 177 191.1 188 172.225 151.425 

2 N :32.462 
E :44.427 

320 171.3 192.6 187.4 217.825 

3 N :32.463 
E :44.432 

133 196 163.5 137 157.375 

4 N :32.465 
E :44.437 

189.4 197.4 194.3 172.9 188.5 

5 N :32.467 
E :44.436 

15.2 20.7 25.3 23.6 21.2 

F9 
 
 
 

1 N :32.466 
E :44.427 

139.5 191 187.8 168.4 171.675 131.31 

2 N :32.475 
E :44.427 

113.6 107.4 120 105.2 111.55 

3 N :32.463 
E :44.429 

109.1 38.2 77.4 120.5 86.3 

4 N :32.469 
E :44.435 

198.1 192 193.3 189 193.1 

5 N :32.473 
E :44.434 

87.2 44.1 98.9 145.5 93.925 

F10 1 N :32.479 
E :44.427 

167.3 183.2 173.4 178.5 175.6 203.845 

       

2 N :32.484 
E :44.427 

106.5 116.2 187 157.6 141.825 

3 N :32.482 
E :44.431 

165.1 177.6 193.9 172.1 177.175 

4 N :32.475 
E :44.435 

260 290 250 310 277.5 

5 N :32.486 
E :44.433 

320 250 198.5 220 247.125 

F11 1 N :32.488 
E :44.430 

38.9 23.5 26.4 53.1 35.475 76.965 



 

̷̹̹̾ 
 

2 N :32.495 
E :44.426 

37.6 22.3 102.4 47.7 52.5 

3 N :32.491 
E :44.430 

15.3 14.6 24.1 14.9 17.225 

4 N :32.488 
E :44.435 

210 169.6 193.7 181.5 188.7 

5 N :32.494 
E :44.434 

38.5 101.3 148.7 75.2 90.925 

F12 1 N :32.498 
E :44.420 

163.9 180.8 180.5 115.3 160.125 71.025 

2 N :32.505 
E :44.425 

38.1 35.4 25.7 12.2 27.85 

3 N :32.505 
E :44.430 

8.1 24.8 15.6 1.1 12.4 

4 
 

N :32.495 
E :44.436 

172.7 194.2 20.5 163.1 137.625 

5 N :32.506 
E :44.432 

16.5 5.6 26.9 19.5 17.125 

 
     ǆɜƓ ơƓƪǆ ðɜïǆǃ ýāǆơǆǃå ɄƙƓǌǃå êåïƕå ƴƿåāǆ èǒƕƛƙ éơȺǃå åîǋ ǑƼ þƙƓǌƶɂðāƙā ƗǄơǃå Ɨǈǒíǆ Ɨ ÿǆ þƙ ɏîǃå 

ā çðǌƞǆǃå èƓɜïƬǃå Ɇƕƿ ǃǆ Ɨǈǒíǆǃå ÿǆ ƗƽǄƙƤǆ ɖõƓǈ ā ā  êïƕǃå ƴƿāǆ èǒƕƛƙèƓȻƛåíơǗƓȺ  GPS  Ǒǈåíǒǆǃå ɆǆƶǃƓȺ 
 ƓǌǒǄƵ èƕƛǆ ƗõïƓƤ þȻǆƮƙ þƙ üǃîǃ ƓƙƞǒƙǈāƗɜïƬǃå æƪơā ɄƙƓǌǃå êåïƕå  ) ɆɜƬǃƓȺ Ơưāǆ Ɠǆɜ6 ( Ơưāǒ ɏîǃå

) ɆɜƬǃå ā ÿɂð ƗɜïƬ êåïƕå7) ɆɜƬǃåā Ɇǒƪ ƓȻƪå êåïƕå ƴɂðāƙ Ơưāǒ (8üïāɜ ƗɜïƬ êåïƕå ƴɂðāƙ Ơưāǒ (. 



 

̷̹̺̾ 
 

 
 

) Ʉɚƪ6ƞƮĀǐ ( (ƑƾȸƑƨ îǐƙǗä) þɀï ƕɚîƪ éäîƓä ƑǊǐǂƳ çƓƙǄ ƕǂƟǁä ƕǆǐìǄ ƕôîƑƢ 
 

 
) Ʉɚƪ7ǂƟǁä ƕǆǐìǄ ƕôîƑƢ ƞƮĀǐ (Ƴ çƓƙǄ ƕǂɄǐƨ Ƒȹƨä ƕɚîƪ éäîƓä ƑǊǐ 


