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Abstract: The data link, mobile satellite, base station, flight termination system and in signal monitoring applications 

helical antennas are popularly used. Present paper coaxial feed wide band circular polarized helical antenna with three 

turns of helix structure is designed to operate at 3GHz in Ansoft HFSS software. The results of return loss, impedance, 

VSWR, gain are studied and presented. 
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I. INTRODUCTION 

The Helical antennas are popular from long time in the applications of VHF to microwave frequency. A Helical 

antenna consists of conducting wire wound in the form of helix and are mounted over a ground plane. The feed line is 

connected between bottom of helix and ground plane. It operates either in normal mode or axial mode. In axial mode 

the dimensions of helix are comparable to wave length. It functions as directional antenna radiates circularly polarized 

radio waves. To prevent the radiation in other direction other end of helix is terminated with flat metal sheet which 

reflects waves to forward. The direction of twist of helix determine the polarization of radio waves, left handed helix 

radiates left circularly polarized radio waves, right handed helix radiates right circularly polarized radio waves. 

The dimensions of the helix are determined by the wavelength λ of the radio waves used, which depends on the 

frequency. In axial-mode operation, the spacing between the coils should be approximately one-quarter of the 

wavelength (λ/4), and the diameter of the coils should be approximately the wavelength divided by pi (λ/π). The length 

of the coil determines how directional the antenna will be as well as its gain; longer antennas will be more sensitive in 

the direction in which they point  

II. DESIGN 

 

The helical antenna is formed by winding a wire on a cylindrical surface while maintaining constant spacing between 

turns.  

 
Fig 1: Basic Helical Antenna  
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The geometry consists of  

 

D = diameter of helix 

C = Circumference of helix = πD 

S = Space between turns( center to center) 

L0= Length of one turn 

n= number of turns 

L=axial length 

a= radius of helix wire conductor 

T he helical to operate in axial mode, the dimension helix circumference is of one wave length at centre 

frequency with a helix pitch of 12 to 14 degrees. The pitch angle (α) is the angle formed by the line tangent to the helix 

wire and a plane normal to the helix axis. 

α= Tan
-1

(S/πD) 

where S is the spacing from turn to turn  

           D is diameter  

 

 
Fig 2: Pitch Angle Measurement 

 

The triangle explains clearly the relationships between the circumference, diameter, pitch, turn spacing, and wire 

length. The helix radius corresponding to a circumference for one turn is 3λ/4<C<4λ/3. The sense of circular 

polarization depends on the sense of winding of helix. When the wound in left hand sense left hand circular 

polarization exists. The design formulas of gain, and half power beam width provided by J.D.Kraus. 

G = 15Cλ
2
nSλ 

Where Cλ= C/λ ( normalized circumference) 

            Sλ=S/λ ( Space between turns) 

HPBW = 52/ CλSqurt(nSλ) degree 

III. NUMERICAL DESIGN 

Present design of coaxial feed helical antenna with three helix turns were designed to operate at 2.4GHz. the dimension 

are, helix diameter 5.963cm, spacing 4.155cm, number of turns 3, diameter of wire 1.057cm, winding direction is right. 

The ground dimensions are 21.146cm, 21.146cm respectively   
 

IV. SOFTWARE FOR DESIGN  

Availability of latest software, it became easy for upcoming antenna designers to execute and test their proposals and 

compare with conventional designs. Present proposal is designed in Ansoft HFSS version 13 which use Finite element 

method for analysis of structure.   
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Fig 3: Software Design of Helical Antenna 

 

 

V. RESULTS AND DISCUSSION 

A. Return Loss 

 
Fig 4: Return Loss 

 

B. Impedance  

 
Fig 5: Impedance 

 

 

 
 

 

http://www.ijircce.com/


ISSN (Print)  : 2320 – 9798                                                                               

ISSN (Online): 2320 – 9801  
 

     International Journal of Innovative  Research in Computer and Communication Engineering  

      Vol. 1, Issue 1, March  2013            

 

Copyright to IJIRCCE                                                               www.ijircce.com                                                                                120          

 

 

C. Gain (LHCP) 

 
Fig 6: Gain 

 

D. Radiation Pattern 

 
Fig 7: Radiation Pattern 

 

E. Gain (Polar Plot) 

   
Fig 8: Polar Plot 
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F. Axial Ratio  

 
Fig 9: Axial Ratio 

 

VI. ANTENNA PARAMETERS 

TABLE I 
PARAMETERS OF ANTENNA 

Quantity Value 

Max U 0.0129089 w/sr 

Peak Directivity 15.8638 

Peak Gain 16.2615 

Peak Realized Gain 16.1936 

Radiated Power 0.0102259 w 

Accepted Power 0.00997584 w 

Incident Power 0.0100176 w 

Radiation Efficiency 1.02507 

FBR 194.334 

 

VII. CONCLUSION 

The helical antenna parameters are investigated by designing the structure to operate at 3GHz, in Ansoft HFSS. Here 

one point we clearly observed that the orientation of helix effects the circular polarization to weather RHCP or LHCP. 

This structure is very well suitable for WiFi applications. 

ACKNOWLEDGMENT 

The author want to thank Dr.Habibulla Khan, Professor and HOD Dept of ECE KL University. 

REFERENCES 

1. Constantine A. Balanis; “Antenna Theory, Analysis and Design”, John Wiley & Sons Inc. 2ndedition. 1997. 

2. Y.T. Lo. and S.W. Lee, editors, “Antenna Handbook Theory, Applications and Design”, Van Nostrand Reinhold Company, New York, 

1988.  

3. Stutzman Warren L. and Thiele “Antennas and propagation Magazine”, vol.52, Feb 2010  
4. Girish Kumar and K. P. Ray, “Broadband Microstrip Antennas” Artech House, 2002. 

5. David M. Pozar, Daniel H. Schaubert, “The Analysis and Design of Microstrip Antennas and Arrays”  John Wiley & Sons, Inc., 1995, 

ISBN 0-7803-1078-0.  
6. A Derneryd, “Linearly Polarized Microstrip Antennas”, IEEE Trans. Antennas and Propagation, AP-24, pp. 846-851, 1976 

7. D.M.Pozar “Microwave Engineering”, 3rd ed. NewYork, John Wily & Sons, 1998. 

8. J.A.Kong, “Electromagnetic wave theory”., EMW Publishing, 2008, p 268. 
 

 

 

 

 

http://www.ijircce.com/


ISSN (Print)  : 2320 – 9798                                                                               

ISSN (Online): 2320 – 9801  
 

     International Journal of Innovative  Research in Computer and Communication Engineering  

      Vol. 1, Issue 1, March  2013            

 

Copyright to IJIRCCE                                                               www.ijircce.com                                                                                122          

 

 

BIOGRAPHY 

 
 

 

 

K.Praveen Kumar was born in india, A.P in 1980. He received B.E(ECE) from Visveswaraiah Technological 
University, Belgaum. And M.Tech(Microwave Engg) Acharya Nagarjuna University, Guntur.He has a 10 years of 

teaching experience. 13 International Journals, 01 International Conference in his credit. He is a research scholar of JNT 

University, Hyderabad. In the dield of Microwave Antenna. Presently holding the responsibility as HOD dept of ECE at 
Sri Vani School of Engineering, Chevutur     

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

K.Sanjeeva Rao was born in 1983. He received M.Tech(ECE) from Sathyabhama University, Chennai. He has 07 years 
of teaching experience. In various Engg.,Colleges & Universities in TN  & AP Currently Working as Associate Professor 

in Dept of ECE at Sri Vani School of Engineering. Microwave antennas, Transmission lines, waveguide are his area of 

interest 

 

 
 

 

 

Prof. V.Mallikarjuna Rao born in india, AP in 1962. He received his B.Tech(ECE) from JNTU Anantapur and 
M.Tech(EI) from REC Warangal He has 26 years of experience in  top engineering colleges in AP. Currently working in 

NIET Sattenapalli. Holding the responsibility as HOD. His area of interest microwave engineering, radar, 

microprocessor & microcontroller. His hands in conduction lot of work shops and  seminars in MP&MC. He guided 
many UG & PG Projects. 

  

 

 

 

 

C.Murali Mohan, Asso Prof Dept of ECE SVIT, hampapuram, Anantapur He has 18 years of teaching experience He 

received his M.tech from sthyabhama University, Chennai, He is interested in radar and microwave and communication 

 

 

N.Anjaneya Varaprasad Asso Prof, HOD- Dept of ECE SVIT, hampapuram, Anantapur He has 17 years of teaching 

experience He received his M.Tech(VLSI) from Sthyabhama University, Chennai, B.Tech(ECE) from Gulbarga 
University, Karnataka. He is interested in radar and microwave and communication 

 

http://www.ijircce.com/

