


















 
 

Program: Electronics and Telecommunication Engineering T. Y. B. Tech   Semester: VI 

Course: Radiating Systems  Course Code: DJS23EPC353 

Course: Radiating Systems Laboratory   Course Code: DJS23EPC353L 

 

Pre-requisite:   

1. Wave Theory and Radio Frequency Design (DJS23EPC302) 

Objectives: 

1. To learn fundamental parameters of Antenna  

2. To learn about linear wire antenna elements and Antenna arrays  

3. To learn about Special types of Antennas  

4. To learn measurement procedures of Antenna parameters.  

Outcomes: At the end of course, student will be able to: 

1. Discuss the concepts of antenna fundamentals like radiation pattern, directivity and 

gain. 

2. Analyse the basic radiating elements like linear wire antenna and loop antenna. 

3. Design Antenna Arrays for Isotropic and Directional Sources. 

4. Design regular shape MSAs and Aperture antennas. 

5. Measure antenna parameters like impedance, gain, radiation pattern using techniques 

like two antenna and three antenna method.  

 
Radiating Systems (DJS23ECPC603) 

Unit Description Duration 

1  Antenna Fundamentals: 
Review of Maxwells equations and vector potential wave equation.  
Antenna Parameters: Near field and far field radiation, dual equations for 
electric and magnetic current sources, radiation Mechanism, basic antenna 
parameters, Radiation pattern, radiation power density, radiation intensity, 
beam width, directivity, Antenna efficiency, Gain, beam efficiency, 
bandwidth, polarization, input impedance, antenna vector effective length and  
equivalent areas, antenna radiation efficiency, FRIIS transmission equation. 
Measurement of Antenna parameters: 
Input Impedance, Radiation Pattern, Gain (Two and Three antenna method), 
Polarization                                                        

12 

2  Wire Elements: Dipoles, Monopoles, Loops and Helical 
Infinitesimal dipole, radiation fields, radiation resistance, radiation sphere, 
near field, far field directivity, small dipole, finite length dipole, half wave 
length dipole, linear elements near or on infinite perfect conductors, Monopole 
antenna, Folded dipole. 
Design of dipole and monopole antenna. 

08 



 
 

Loop Antenna: 
Small circular loop, comparison of small loop with short dipole, Ferrite loop, 
Radiation patterns, its parameters, and their applications.  
Helical Antennas:  
Input impedance matching, Axial mode and normal mode propagation,  
Circular polarization using Helical Antenna.                                                 

3 Arrays 
Linear arrays, Array of two isotropic point sources, linear arrays of N 
elements, principle of pattern multiplication applicable to non-isotropic 
sources, Phase scanning arrays, Broadside and End-fire Array, Increased 
Directivity end fire array, Calculations of Directivity, Beam width, Maxima 
and null directions for N-element Array, Basics of planar arrays.  
Design of Yagi antenna and Log Periodic antenna. 

10 

4  Microstrip Antenna: 
Introduction, Feeding Techniques, Regular Shape MSAs (Rectangular, 
Circular, Equilateral Triangular), Design of Regular shape MSAs. 

06 

5  Aperture Antennas: 
Horn Antennas 
E-Plane Sectoral Horn, H-Plane Sectoral Horn, Pyramidal Horn, Conical 
Horn 
Reflector Antennas 
Introduction, Plane Reflector, Corner Reflector, Parabolic Reflector, Design 
considerations. 

06 

 Total 42 

 
 

Radiating Systems Laboratory (DJS23ELPC603) 

  Exp. Suggested Experiment List 

1  Study of Antenna types. 

2  Plot Radiation Pattern of dipole and monopole, plot radiation pattern of variable lengths of 

dipole antenna using simulation software. 

3  Study and design of Yagi-Uda antenna. 

4  Design of RMSA using simulation software. 

5  Design of CMSA using simulation software. 

6 Design of ETMSA using simulation software. 

7 Design of array I (Broad side-end fire). 

8 Design of array II (Pattern multiplication and phase-scanning). 

9 Design and simulation of Horn antenna for specific gain and frequency. 

10 Plot Radiation Patterns of microstrip antenna using Antenna trainer kit. 
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