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Abstract – In automobile the aero design grabs the 
priority after getting to know the importance. Where we 
can counter the drawbacks by optimizing the design. The 
design contribution may indirectly improve the 
automobile efficiency. In this paper we brief the air drag 
due to design and the better design for automobile with 
five tire system in comparison with four tire system. This 
system reduces the air friction by limiting the front face 
of the vehicle, by maintaining its stability.  
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1. INTRODUCTION  

The priority of the aero design increased with the 
chronological changes. The air drag design is highly 
considered in the manufacturing of any automobile. 
The aero dynamic design differs from air to ground but 
the effect of air drag is similar in both the cases. The air 
drag is an added disadvantage for the automobile in 
motion. The design of an automobile is considered in 
this paper and the effective ways to reduce the energy 
losses were briefed. This aero-design is adaptable for 
any sort of vehicle which runs with various forms of 
energy (i.e. gasoline, petrol, diesel, battery). However, 
it functions in reducing the air losses, noise, vibrations 
and improving the energy efficiency for an automobile 
in motion.  

1.1 Aero design  

The aero design plays active role in eliminating the air 
drag which indirectly effect the automobile efficiency. 
The automobile designers came to know the 
importance of aerodynamics in recent years. Whenever 
an automobile moves it need to overcome the wind. 
Design plays a major function in safeguarding the 
automobile where the better design lies in the stability 
of the automobile which can be obtained through aero-
design. Aero design increases the energy usage 
efficiency and do the speed of the vehicle by dispersing 
the wind from the point of contact. Aero design reduces 
the risk during external impacts.  

 

1.2 Five tire system 

The conventional vehicle consists of four wheels. 
Which are sub-classified into front and rear axles. The 
arrangement of these tires are basically at rectangular 
corners as shown in figure 1.2.1.  

While coming to the design of five-wheel structure as 
shown in the figure 1.2.2, fifth wheel act to direct the 
vehicle in desired direction by reducing the air losses 
and maintaining the stability. The five-wheel design 
reduce the risk during the accident. Through this 
design we can reduce the noise at higher speed as the 
air contact area is less there will be less noise and this 
also reduce the vibration by maintain safety.  

 

Fig -1.2.1: Four-wheel setup in automobile 

 

Fig -1.2.2: Five-wheel setup in automobile 
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2. Automobile Design 

The design of automobile include appearance and the 
functionality of assemblies. The design is of interior 
and exterior based were the interior deals with the 
comforts and the fitting coming to the exterior it deals 
with the appearance and the aerodynamics of the 
automobiles. 

2.1 Design of four tire system 

 The design of four system tire may similar to other 
automobile designs were the occupancy cannot be 
reduced at front. The automobile of increased surface 
contact may increase the air resisting surface which 
may increase the effect of air drag on automobile and it 
even reduce the stability of automobile which further 
increase the risk of handling automobile 

 

Fig -2.1.1: Air drag in four wheeled automobile 

As shown in the fig-2.1.1. When the automobile is at 
high speed higher the effort required. The effort 
required to overcome the air force may affect the 
overall efficiency this can be considered as a drawback. 
The optimization of the design can resolve these draw 
backs which at last generate a better system with 
negligible errors. 

 2.2 Design of five tire system 

The design of five tire system involves additional 
advantages compared to other automobile design this 
design helps in enriching the features of automobile 
without disturbing the existed features. Coming to the 
front phase of design in automobiles with the five tire 

system it provides a better design to reduce air drag 
than that of four tire system as the front phase of four 
tire system offer more resisting air compared to five 
tire system. The effort required by the five tire vehicle 
is low as the fifth tire limit the front phase through the 
inclination in design the air can be deviated at ease.   

 

Fig -2.2.1: Air drag in five wheeled automobile 

 The air drag reduces the speed of automobiles by 
creating high pressure at higher speeds and does affect 
the overall efficiency indirectly. The air drag at higher 
speeds reduces the stability of the automobile by 
generating vibrations. The continues vibration may 
affect the vehicle structure and do damage the system 
of assemblies. 

The aero design for five-wheel system to opt is of two 
variants curved and the coned structures as shown in 
the figure below. The curve is preferred as compared to 
the cone as its shape does not support a proper design 
for driver cabin. Coming to the curve shape it provide 
driver accurate steering view and even helps in 
reducing the air losses and improving the efficiency of 
automobile at higher speeds. The five tire system 
supports the safety of the passengers by reducing the 
front phase. 

Table -1:  Comparison between four-wheeled and 
five- wheeled aero-design of automobile. 

Factors Four wheeler Five wheeler 

Air losses More Less 

Stability Medium High 
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Wheels Four Five 

Efficiency less High 

Energy 
required 

High Less 

Safety Less High 

 

 

Fig -2.2.2: Air distribution at cone contact 

when the airflow is subjected towards the cone design 
as the contact is a point there will be less air drag 
offered as shown in the fig-2.2.2 the air gets in contact 
with the cone surface and directed away from the 
automobile this reduces air drag to high extents but 
cannot be implemented as the fusibility of the design is 
low and do increase complexity in the steering 
mechanism the cone design is cannot be suggested for 
the appearance and the difficulty in design. The cone 
may disperse air more efficiently. Though the 
contribution of the cone design may high in reducing 
the air drag but the flexibility of the design is low 
compared to the curved structure. The cone cannot be 
adopted as this increase the difficulty in handling the 
automobile as it ends with a point.  

 

Fig -2.2.3: Air distribution at curved contact 

The curve reduces air drag to high extents compared to 
the normal design. As shown in the fig-2.2.3 at the 
point contact the curved structure act ideal, the airflow 
gets deviated with the inclination involved in the 
design there might be air drag but not high as 
compared to the design in use. By adopting this design, 
we can indirectly decrease the energy consumption at 
high speed as the force required to overcome reduces it 
helps indirectly to improve the efficiency of an 
automobile and do the noise. By opting curved design, 
we can reduce the effect of external impact as area of 
contact is less in front phase of automobile chance of 
impact is low. The flexibility of the curve is high 
compared to the cone. 

CONCLUSION 

The paper dealt with the effective ways of reducing air 
drag and noise through modification in design with an 
example of five tire system. 

REFERENCES 

[1] International Journal of Mechanical Engineering 
and Technology (IJMET), ISSN 0976 – 6340(Print), 
ISSN 0976 – 6359(Online), Volume 5, Issue 2, 
February (2014), pp. 143-148, © IAEME 

[2] Baekho Heo, I.Y. Shen, And James J. Riley, “Reducing 
Disk Flutter By Improving Aerodynamic Design of 
Base Castings”, IEEE Sens. J., Sept2000. Vol 36, no. 
5. pp. 2222- 2224. 

[3] Ling Liu, XianwuLin, Shaoping Shen, “On The 
Aerodynamics Parameter Model Of The 
Stratospheric Airship”. Proceedings of The 33rd 
Chinese Control Conference July 28-30,2014, 
Nanjng, China. 

[4] M. Li, H. Du, Q. Zhang, and J. Wang, “Improved 
Particle Image Velocimetry Through Cell 
Segmentation And Competitive Survival”, IEEE 
Trans Instrum. Meas., Jun 2008. Vol. 57, no. 6, pp. 
1221–1229. 

[5] Yilei He, Qiulin Qu, and Ramesh K. Agarwal, “Shape 
Optimization of an Airfoil in Ground Effect for 
Application to WIG Craft”, Hindawi Publishing 
Corporation Journal of Aerodynamics Volume 
2014, Article ID 931232, 11 pages. 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 06 Issue: 08 | Aug 2019                   www.irjet.net                                                                    p-ISSN: 2395-0072 

 

© 2019, IRJET       |       Impact Factor value: 7.34       |       ISO 9001:2008 Certified Journal       |     Page 116 
 
 

[6] Military Handbook 5H – Metallic Materials and 
Elements for Aerospace Vehicle Structures, 
Columbus: Battelle Memorial Institute, 1998 

[7] Graeme J. Kennedy and Joaquim R. R. A. Martinsy, 
“A Comparison of Metallic and Composite Aircraft 
Wings Using Aero structural Design Optimization”, 
University of Toronto Institute for Aerospace 
Studies, Toronto, ON, Canada. 

 

 


