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Abstract: 

 

In RF applications, the selection of an antenna depends 

on the geometrical variations in the output like S 

parameters, directivity, gain, impedance parameter, 

admittance and etc. This article gives the geometrical 

comparison of various antennas such as horn, reflector 

and micro strip antenna and it is designed for same 

frequency at 6.8GHz. ANSYS HFSS 19.0 version is used 

for design and analysis. The comparison chart gives the 

variation in the gain, directivity, VSWR and other 

parameters for the above three types of an antenna. 

Based on the parametersvariation antenna is decided for 

RF applications such as medical applications, 

communication, commercial and broadband 

applications. 
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1. INTRODUCTION 

Wireless communication technology have taken 

over in various aspects of human civilisation. Wireless 

applications are in high demand, prompting the development 

of new requirements for transmitter and receiver design in 

radio communication systems [1]. Some of the RF 

applications are Electronic Surveillance, Broadband 

Spectrum, Monitoring Metrology, Environmental 

Monitoring, Multichannel for Broadband Communications, 

Wireless Systems, Mobile Communications, GPS and 

Navigation. Thousands of low-cost, high-tech satellites will 

soon fill the skies, providing broadband connectivity to 

locations on Earth where it is desperately needed, beaming 

data, voice, and video to millions of people living in both 

crowded and remote areas throughout the world. Passengers 

on transcontinental flights will have access to the internet, as 

well as increased performance for applications ranging from 

gaming to tactical awareness, thanks to intelligently adjusted 

beams. 

 HFSS is a high-performance full-wave 

electromagnetic (EM) field simulator that uses the familiar 

Microsoft Windows graphical user interface to model 

arbitrary 3D volumetric passive devices. It combines 

simulation, visualisation, solid modelling, and automation to 

quickly and accurately solve 3D EM problems. For all 3D 

EM issues, Ansys HFSS uses the Finite Element Method 

(FEM), adaptive meshing, and beautiful visuals to provide 

unrivalled performance and understanding. Gain, 

Directivity, Polarization, S parameters, Z parameters, 

Resonant Frequency, and Fields are all calculated using 

Ansys HFSS. For high-productivity research, development, 

and virtual prototyping, HFSS is the tool of choice [13]. 
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This paper introduces a comparison of geometrical 

parameters of micro strip patch antenna, horn antenna, and 

parabolic reflector antenna. The following section details the 

antenna design and analysis. Section 2 provides the design 

and geometrical analysis of micro strip antenna, section 3 

provides analysis of horn antenna and section 4 provides 

analysis of parabolic reflector antenna. Finally, section 4 

discusses conclusions and comparison of various 

applications. 

 

2. DESIGN AND ANALYSIS OF MICROSTRIP 

PATCH ANTENNA 

 

2.1 DESIGN METHOD 

A micro strip patch antenna is designed using HFSS on a 

given substrate ofthickness 1.6 mm and dielectric constant 

2.09 at a frequency of 6.8GHz. Here online micro strip 

calculator is used to calculate the dimensions of an antenna 

(L, W) and axis of the antenna is x= 30mm, y= 40mm, z= 

1.6mm. Thicker substrates with a lower dielectric constant 

offer higher efficiency and bandwidth at the cost of bigger 

element size. Thin substrates with higher dielectric constants 

result in lower element sizes and less coupling, but they are 

less efficient and have narrower bandwidths. 

 

 
Figure 1: Top view of MSA 

 

The figure 1 shows the top view of design of microstrip 

antenna which is designed for the frequency of 6.8GHz. 

Basic design equations of micro strip antenna is  

 

 
 

The antenna can then be created and simulated using a 

commercially available 3D EM simulator once the 

dimensions have been determined. Further optimization and 

fine tweaking of dimensions can be done to achieve the 

required frequency while maintaining an acceptable return 

loss. 



 

Copyrights @Kalahari Journals  Vol. 6 No. 3(December, 2021) 

International Journal of Mechanical Engineering 

 

1119 

 

2.2 RESULTS FOR MICROSTRIP PATCH ANTENNA 

 

 
Figure 2: Gain plot of MSA 

 

 

 
 

 

Figure 3: Directivity plot of MSA 

 

 
Figure 4: S parameter plot of MSA 

 

3. DESIGN OF HORN ANTENNA 

 

3.1 DESIGN METHOD 
The antenna is optimised in this work to function in the X 

band (8 GHz to 12 GHz) by optimising the structure and 

characteristics of matching block and ridges, based on the 

standard quad-ridged horn antenna. According to simulation 

results, an antenna's impedance matches well within the 

working frequency range, and the far field gain is between 

12 and 18 dBi [4]. 

The two basic types of horn are the pyramidal and conical 

horn antenna. The below designed diagram is pyramidal 

horn antenna for 6.8GHz. In conjunction with two slots 

etched at the top and bottom of the substrate, a piece of a 

rectangular waveguide is positioned in front of the SIW 

horn's radiating aperture. To limit backward radiation and to 

boost the antenna gain, a row of reflector nails is added [3]. 
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Figure 5: Side view of Horn Antenna 

 

3.2 RESULTS OF HORN ANTENNA 

 
Figure 6: Gain plot of Horn Antenna 

 

 

 
 

Figure 7: S parameter plot of Horn Antenna 

 

 

 
Figure 8: Polarization plot of Horn Antenna 
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Figure 9: Directivity plot of Horn Antenna 

 

4. DESIGN AND ANALYSIS OF PARABOLIC 

REFLECTOR WITH HORN FEED 

 

4.1 DESIGN METHOD 

Parabolic reflector is used for high power satellite 

communications and it is taken as secondary antenna and 

pyramidal horn antenna is used for primary feed. The below 

diagram shows the parabolic reflector with horn feed. It is 

designed using ANSYS HFSS 19.0 version[14]. 

 

 
Figure 10: Top view of Parabola with Horn Antenna 

 

The function of the horn antenna is employed to provide a 

uniform phase front with a bigger aperture than the 

waveguide which is resulting in higher directivity. The most 

popular and widely used antenna in satellite and radar 

communication is the parabolic dish antenna [5]. With the 

parameter, the beam separation angle and the focal-length-

to-diameter ratio (F/D) of a parabolic reflector, the 

relationship between feed horn size and feed position 

displacement is numerically clarified. As a result, an antenna 

structure is obtained for escape feed horn overlapping. [6]. 

 

4.2 RESULTS FOR REFLECTOR WITH HORN FEED 

 The below diagram shows that the electric field of 

parabolic reflector with horn feed and it varies with phase of 

the parabola. 

 

 
Figure 11: Electric field Plot of Parabola with Horn feed Antenna 
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Figure 11: Directivity Plot of Parabola with Horn feed Antenna 

 

The figure shows the directivity of reflector antenna and it 

seems the directivity of the reflector antenna is high as 

compared with micro strip antenna. The shaped footprint is 

designed by using multi beam technique where many feed 

horns are employed [6]. 

 

5. COMPARISON AND CONCLUSION 

 This article gives a spectacle analysis of 

geometrical parameter of micro strip, Horn and reflector 

antenna. The following table perceives the comparison of 

geometrical parameters for the frequency of 6.8GHz. 

 

Parameters 
Micro strip 

antenna 

Horn 

antenna 
Reflector antenna 

Directivity 5dB 63.52dB 27.47dB 

Gain 2.58dB 18.26dB 27.53dB 

Radiation 

Pattern 

Omnidirecti

onal 

Unidirection

al 

Unidirectional 

with side lobes 

 

REFERENCES: 

[1] Kokila P, Kavitha S, Dhaarani T G, Logeswari V (2019) 

“Performance Analysis of Compact Microstrip Patch 

Antenna for Fifth generation Wireless Networks using 

5.6GHz, 6.5GHz and 7.5GHz”, JARDCS (2019). 

[2] Hui Li, Le Kang, Feng Wei, Yuan-Ming Cai and Ying-

Zeng Yin(2017) “A low profile Dual polarized Microstrip 

Antenna Array for Dual-Mode OAM Applications”, IEEE 

Antennas and Wireless Propagation Letters (Volume:16). 

[3] Zhao Zhou, Zhaohui Wei, Zhaoyang Tang, and 

Yingzeng Yin (2019) “Design and Analysis of a Wideband 

Multiple Microstrip Dipole Antenna with High 

Isolation”.IEEE Antennas and Wireless Propagation Letters 

(Volume: 18, Issue: 4). 

[4] AnupN.Kulkarni and SatishK.Sharma “Frequency 

reconfigurable Micro strip Loop Antenna Covering LTE 

Bands With MIMO Implementation and Wideband 

Microstrip Slot Antenna all for Portable Wireless DTV 

Media Player”, IEEE Transactions on Antennas and 

Propagation, Volume: 61, Issue: 2. 

[5] Le Chang, Zhijun Zhang, Yue Li, and ZhengheFeng 

(2016) “All – Metal Antenna Array based on Micro strip 

Line Structure”, IEEE Transactions on Antennas and 

Propagation, Volume: 64, Issue: 1. 

[6] Haifeng Tan, Wei Li, Tan Wang, Jian Fang, 

ZhiyongFeng (2015), “The Analysis on the Candidate 

Frequency Bands of Future Mobile Communications,” 

China Communications,Issue 10. 

[7] Shukla, SantSharan, Rahul Kumar Verma, and Gurpreet 

Singh Gohir(2015), “Investigation of the effect of substrate 

material on the performance of microstrip antenna,” 

Reliabiltiy, Infocom Technologies and Optimization 

(ICRITO) (Trends and Future Directions), 4th International 

conference on IEEE, Volume 5, Issue. 

[8] Mahendrakumar.S, Gunaekar.T(2019), “An Analyzing 

of Cross Layer Design for Implementing Adaptive Antenna 

Technique in Mobile Ad-Hoc Networks”, Journal of Testing 

and Evaluation, Volume 47, Issue 6. 

[9] Wang Y.W, Wang G.M, Gao X.J, and Zhou C (2013), 

“Double-slot Vivaldi antenna with improved gain,” 

Electronics Letters, Volume 49, Issue 18, Page no. 1119-

1121. 

[10] Yujian Li, Junhong Wang, (2018), “ Dual band leaky 

wave antenna Dual mode mode composite micro strip line 

for microwave and millimetre wave Applications”, Volume 

66, Issue 4 in IEEE.  

[11] Bai J, Shi S, and Prather D.W, (2011), “Modified 

compact antipodal Vivaldi antenna for 4-5GHz UWB 

application,” IEEE Transactions microwave Theory 

techniques, Volume 59, Issue 4, Page no 1051-1057. 

[12] Jagdish. M. Rathod; Y.P. Kosta “Low cost design & 

development of conical horn feed for parabolic reflector 

antenna “, January 2009 

[13] Vijayakumar J., Arumugam S., “Certain investigations 

on foot rot disease for betelvine plants using digital imaging 

technique”, Proceedings - 2013 International Conference on 

Emerging Trends in Communication, Control, Signal 

Processing and Computing Applications, IEEE-C2SPCA 

2013,  2013 

[14] Deepa S., Marimuthu C.N., Dhanvanthri V., “Enhanced 

Q-LEACH routing protocol for wireless sensor networks”, 

ARPN Journal of Engineering and Applied Sciences, 

Volume 10, Issue 9,  Pages 4036-4041, 2015. 

 

 

https://ieeexplore.ieee.org/author/37936642500
https://ieeexplore.ieee.org/author/37396407800

