  RADIO WAVE PROPAGATION (WORK SHEET)

A Practical Exercise       
            

     Name:________________



I.  Purpose.
To apply principles studied so far in EE 302. The values used in this exercise are for training only and do not necessarily reflect practical values.
II.  Scenario.
1. USS Chancellorsville (CG-62) needs to communicate line-of-site via UHF (300 MHz – 3 GHz) using amplitude modulation (AM) with USS Cowpens (CG-63) during an exercise. The maximum reliable range of UHF communications at sea is about 23 nm (ship-to-ship).

A. Both ships are using the WSC-3 transceiver with an OE-82 antenna. Calculate the height of the OE-82 antenna needed for both ships to communicate at max. range. Express your answer in feet. 

(1 nm = 1.15 statute miles) 
H = ___________

B. The gain of the OE-82 antenna is 6 dBd and the transmitting power is 25 W. What is the Gain in dBi? The Effective Radiated Power, ERP (use dBi)? 

GaindBi = ____________

ERP = ____________


C. The frequency being used is 400 MHz. What is the power received at the maximum range of 23 nm? (Note: you must convert the dBi antenna gain from part B to a power gain for Gt and Gr.)
1 nm = 1852 m
Pr = _______________
D. The antenna is mounted on the mast and requires a counterpoise. What is the minimum diameter of the counterpoise (diameter at least ½ the wavelength of the lowest frequency)?


D = _____________
E. The radio signal passes through a band pass filter prior to transmission. The bandwidth of the filter is 100 kHz. What is the selectivity (Q) of the filter at 400 MHz? What are the upper and lower cut-off frequencies of the filter?
Q = ____________
fco (upper) = ___________

fco (lower) = ___________

F. Draw the signal in frequency domain for a voice conversation (300 Hz – 3000 Hz). Label the carrier frequency and the outer band frequencies. Does the entire signal make it through the bandpass filter?
G. The Noise Figure (NF) for the receiver is 3dB. What is the Noise Ratio (NR)? If the Signal-to-noise ratio (in) is 4, what is the signal-to-noise ratio (out)?

NR = __________

S/N (out) = ___________ 

H. Using the transmitting power from B above and a modulation index of 0.9, what is the power of the carrier? 

Pc = ____________


