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The Radar (radio detection and ranging) 33 (3-3)
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FIGURE 3.5 Radar and back-radiation: T=R is a transmitting and receiving module.
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RADAR EQUATION 3 dalxa (3-3-1)
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FIGURE 3.6 Basic radar system.
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o = power backscattered to radar / power density at target
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where P= transmitting power (Watt)
G = antenna gain (linear ratio, unitless )
o = radar cross section (m?)
A= free-space wavelength (m)
Simin= Minimum receiving signal(Watt)
Rmax= maximum range (m)
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FIGURE 3.7 The SNR ratio of a receiver.
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P:= 2000 kW(peaks) T=290 K
G =66 dB (So/Ng)min= 10 dB
B = 250 MHz F=5dB

Solution/ Substitute the following values into Eq. (3-23):

P,= 2000 kW =2 x 10° W k=1.38x 10 J/K
G =66 dB =3.98 x 10° T =290 K

B =250 MHz = 2.5 x 10° Hz c=4.45x10°m?
F=5dB=3.16 2o=C /f;= 0.00857 m

(Se=No)min= 10 dB = 10

Hint: ( 66dB= 10°"°=3.98x10°)
Then we have
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(41m)3x 1.38x 10723 %x 290 Kx2.5x108 /secx3.16x10
= m
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