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RANCANG BANGUN ALAT DAN FENGUKURAN NllAl 
DlELEKTRlK PADA KISARAN FREKUENSI RADIO 

krsbunrent Design and Measurement of Dtelecbic Plrrpdka 
Within Radio Frequency Range 

~arrnen' , Arrnansyah H. Tambunan , Edy ~artulistiyoso~, I Dewa Made Subrafa2. 

Dielectric properties indicate the ability of a system to stare, t m m i t  and 
reflect electromagnetic wave energy. Recently, the utikatitm of the propetties in 
agrcutture field tends to incmase. For example, d&ct& of bhgical 
material is based on the product's ability to aibsorib mdhth and 
convert it into heat. In addition, lower energy applicafiun of the p p d y  can be 
utilized for non-destmctive measurement of water content. For a a fnvad 
application, memeasment of the pmperj. and the jdbnchg k fom is 
indispensm. 

The objectives of this experiment were to design an hstmment fw measurhg 
dielectric properties in radio frequency range and to detefmh the di&cW 
properties of whiie pepper. The instmmenf was desr'gned based on W e r  
method, which consists of oscillator, LRC ckcuit, and capadfame meter. At the 
LRC circuit, with Lx3.543 pH, the designed instrument can be useti within a 
frequency range of 8 MHz to 22 MHz, whem the peak resonance capsdtance was 
ranged from 21,72 pF to 177.49 pF. Application of the insbvment in measuring the 
dielectric properties of white pepper showed that the value was fluctuated at 
frequencies less than 12 MHz. Acconlingly, it was condconcluded that the insbvment is 
applicaMe for measuring dielectric ptvpettks of bhbghl  mahwhk at hquency 
range of 14 to 22 MHz. It was aiso found that dielectric pnpM& of white pepper 
were higher at higher moisture content. 

PENDAHUWAN 

Latar Belakang 
Sifat dielsktrik adalah karakteristik 

suatu bahan yang mencirikan 
patensinya dalam memberi respon 
terhadap pemanasan dielektrik, dan 
menggambarkan kemampuan bahan 
tersebut untuk menyimpan, 
menyalurkan dan memantulkan energi 
gelombang elektromagnetik. 
Pemaqfaatan sifat dielektrik ini 
cenderung rneningkat di bidang 
pertanian. Peneragan pada 
pengeringan bahan biologik didasarkan 
pada kemampuan bahan untuk 

menyerap radiasi gelombeng 
eletmmaknetik dart mengubahnya 
rnenjadi panas. Pada tingkat energi 
yang lebih rendah, sifat dielekbik dapat 
dimanfaatkan untuk pengukwan kadar 
air secara non deslmktif. Dengan 
d e m i i  informasi mengenai sifat 
d i i k  bahan bbbgik setta berbagai 
f- Yaw mem~engaruhiya. seperti 
pengaruh frekuansi, kadar air, 
temperatur, densitas, komposisi kimia, 
geomebi dan ketakhmgman bahan. 
sangat penting untuk rneningkatkan ' 
-nya---yang * 

serhg ditewnukan ddam peinanfWan 
sifat dW&& produk-pmduk pertanian 
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