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Abstract

This paper presents specific absorption rate (SAR) obtained inside a human head and the thermal effects due to exposure to a cellular 
phone. The cellular phone radiating at 900 MHz and 1800 MHz frequencies was modeled by microstrip patch antenna and its output
power was chosen according to the worst-case scenario. By the aid of finite element method (FEM) based COMSOL Multiphysics 
software program, not only the effect of distance between the antenna and the head model but also the effect of antenna’s angle 
relative to the head on SAR and the temperature distribution in the head model were investigated. It was shown in the study that the 
distance and the angle of the antenna to the head had significant importance on the SAR values and the temperature increase in the 
head. As a result of the simulation, it was found that SAR values at 900 MHz were under the safety limit values whereas at 1800 MHz 
were under the limits when the distance between the antenna and the head was 0.2 cm. Furthermore, it was noted that the temperature 
increase on the head was in good agreement with the other studies.
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1.

devam

nedenle ICNIRP (International Commite on Non- ayan Radyasyon 
Koruma Komitesi, WHO (World Health Or , IRPA (International Radiation Protection 
Association) Uluslararas

ndaki 

ilk 

l termometre ile Balzano vd.). Clevand vd.

hesaplamalarla buldular. Teknoloji 

, 900 MHz, 1800 M

modelleri için hesaplama
SF) 

yöntemidir. Dimbylow vd.

boylu dipol anten kullanarak, 1994’te ise 900 MHz ve 1800 MHz için çeyrek dalgaboylu 

t

1994 y
(Chen vd.). Cep telefonu dipol anten 

a, kafa modeli ise homojen olmayan dielektrik sabit ve iletkenlik ile 57 263 blok hücre ile 

(Watanabe vd.). 1999’da 
Wang vd.

kafa modeli ile sonlu uzunluktak -
d

ak da
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, patch ve PIFA antenleri) her birinin 
– (Rashed vd.).

elektrik ve manyetik

vd.). Morega vd.
r. 

2’de Çitkaya vd. ve 2013’te Abdulrazzaq vd.
aki 

2014’te monopol ve patch anten ile telefonu 

güç, daha büyük ÖSO ep 

Goel vd. – ise kafadaki 

ini 

mesafe ve

i de tahmin edebilen SEY 

2.

O, birim 

                  (1) 

-10 GHz frekans 
.

jik 

(Bernardi vd.).

(2)

 
Biyolojik .

da, her bir organ 

parametreleriyle tan
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Tablo 1.
 

Parametre 900
MHz

1800
MHz

52,72 50,08
0,94 1,39
1030 1030
3639 3639
1000 1000

 

arda elde dilen bulgulara göre (Nikita vd.)

2 ve 9 W/m2) (ICNIRP 
Guidelines).
 

3.

Anthropomorphic Mann r (Faruque vd., Al-Mously vd., Beard vd.). Geometrisi ve doku 
özellikleriyle, maruziyet 
A

için doku dielektrik  
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telefon antenleri, literatürde 

telefonu modeli olarak mikrostrip patch anten seçi

kötü durum için bel ya 

d

 
SAM ve anten modelinin SEY örüntüsü.

 

 

4.

 

4.1. ÖSO Benzetimleri

k

or 

mesafe
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-ölçekte dilimli gösterimi.

 

-ölçekte dilimli gösterimi.

ÖSO -

MHz’e göre 

4.2.

(Stankovic vd.). Cep telefonundaki elektromanyetik
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900 MHz ve 1800 MHz 

 

 

 

 

 

 

 

 

5. SONUÇLAR

Bunu gerçekleyebilmek için cep telefonu, mikrostrip patch anten ile, insan 

göstermektedir.
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kil 12. 

IEEE’nin 3 kHz – si 2 
mesafe 0 – 1 cm iken kafada indüklenen maksimum ÖSO 

– 0.99 W/kg, 900 MHz için 1.85 –
nu not ederek, 1800 MHz için 

Cep telefon

90
C ve 0,240 C ola

a

S
nüfuz etmesi 
olmayan insan
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