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                                                                      ABSTRACT 

Chemical engineering deals with mass transfer, fluid mechanics, reaction engineering, mechanical operation, process control 
and process engineering. In fluid mechanics flow past immersed solids is one of the most important study areas. The drag force plays 
important role in flow past immersed bodies. The aero plane has to flow past wind. This is example of flow past bodies for 
compressible fluids. The drag force is a function of Reynolds number. Various investigators have carried out experimentation on drag 
force and affecting parameters. Current review summarizes research and studies on drag force and its affecting parameter. 

KEYWORDS: Drag coefficient, roughness, pressure, parameters 
 
 

1. INTRODUCTION 
Chemical engineering deals with mass, 

momentum and heat transfer. Also fluid mechanics is 
an integral part of fluid mechanics. The studies on 
various aspects such as hydrodynamics of packed and 
fluidized beds are important study areas of fluid 
mechanics [1,2,3,4]. 

The studies on viscosity of fluids and hydrotropy 
forms important research area [5,6,7,8]. Fluid 
mechanics is interdisciplinary subject with strong 
connection and application in civil and mechanical 
engineering. Also friction and friction factors are 
important for pressure loss across the pipes and 
other rotating equipments. Research has also been 
reported on the effect of friction and friction factors 
on equipments and their outputs [9,10,11,12]. The 
current review summarizes research and studies on 
drag coefficient, drag force and affecting parameters. 

2. DRAG FORCE: A REVIEW ON 
RESEARCH  AND STUDIES 

Butt and Egbers carried out investigations on 
flow over circular cylinders with patterned surfaces 
[13]. They performed experiments in subsonic wind 
tunnel. They observed the effect of hexagonal patterns 

on the flow of air. In their investigation they observed 
that a patterned cylinder with patterns pressed 
outwards (can be referred as hexagonal bumps) has a 
drag coefficient equal to 65% of the smooth one. They 
used cylinders with hexagonal patterns in their 
investigation. They ensured that these patterns were 
pressed on steel sheets having a smoothed surface. 
The purpose behind this was to avoid any effects of 
surface roughness on the flow. They wanted to study 
the effects of above mentioned hexagonal structures 
on the flow of air. Also they wanted to study their 
contribution in affecting the drag of the body. They 
performed experiments in a subsonic closed wind 
tunnel. According to study of velocity profile, the wake 
of patterned cylinders was smaller than the wake of 
smooth cylinder. This causes reduction in drag 
coefficient.  

Bruneau  et.al. investigated effect of vortex 
dynamics on drag coefficient [14]. They carried out 
these studies on a square back Ahmed body. 
According to them, in such situations a significant 
part of the drag is formed by a pressure force induced 
by a vortex generated behind a simplified vehicle. 
According to them, two factors affecting this pressure 
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force are the distance of the vortex to the wall and its 
amplitude or its circulation. The drag coefficient, 
according to these studies can be reduced by pushing 
the vortices away from the wall and changing their 
amplitude or their dynamics. Use of porous layer on 
the roof also changes the size and the dynamics of the 
top vortices and drag forces. Use of Ahemad body can 
reduce the drag coefficient with its use after proper 
study of vortex pattern and geometry of surfaces.  

Shakin and Habib carried out an investigation on 
effect of aspect ratio on drag coefficient of a 
cylinder[15]. According to them, biggest problem in 
collecting data for such experiments is eliminating 
the vibration of the cylinder. They used mechanical 
filter to resolve this problem. They observed that as 
Reynolds number approaches 100000, the value of the 
drag coefficient begins to decrease. Boundary layer 
separation is obvious reason for this.                                                                                                                                                                                                                        
Patel et.al. carried out an investigation on  analysis of 
lift and drag forces of NACA airfoils using python[16].  
According to them, aerodynamic efficiency of wind 
turbine is largely affected by the aerodynamic airfoils 
of wind turbine blades.  Also in a wind turbine system, 
lift and drag forces and angle of attack are the 
important parameters.  Mallick and  Kumar studied 
drag coefficient for the flow past a cylinder[17]. 
According to them, the accurate assessment of drag 
results in economic design of automobiles, chimneys, 
towers, buildings, hydraulic structures etc. They 
carried out extensive experimentation on cylindrical 
bodies with varying cylinder diameters and air 
velocity. According to them, the co-efficient of drag 
obtained by weighing method is more accurate than 
those obtained from pressure distribution. They 
observed that, with increase in diameter of the 
cylinder, drag force increases.  

Maroto et.al. carried out experimental evaluation 
of the drag coefficient[18]. These experiments were 
encouraged by the fact that the tubular shape of the 
shafts provides excellent transmission of sound. They 
evaluated the drag coefficient for the movement of 
smooth spheres through the air in the laminar 
regime. Paargaren studied hydrodynamic properties 
of benthic Marine Crustacea[19]. First part of their 
research included the studies on two important 
properties namely specific gravity and drag forces. 
They determined the specific gravity of various 
species of marine, benthic crustaceans. They observed 
that drag coefficients were larger than those predicted 
by Stokes' law. Peng et.al. used an adjoint technique 
for the Wind Stress Drag Coefficient adjustment in 
Storm Surge Forecasting[20]. They used a three-
dimensional ocean model and its adjoint model to 
adjust the drag coefficient in the calculation of wind 
stress for storm surge forecasting. They found that 
the drag coefficient is adjusted to an optimal value to 
compensate for the wind errors, when the errors 
come from the wind speed. According o them, data 

assimilation can help to reduce storm surge 
forecasting errors regardless of the error sources. 

 Prinsenberg  and Peterson investigated effect of  
ice surface roughness on variations in air-ice drag 
coefficient[21]. They used helicopter-borne laser 
altimeter with satellite-tracked ice beacons and ice 
surface roughness data for wind profiles. They 
observed that, with ice roughness and atmospheric 
stability, ice pressure against shore and offshore 
structures due to wind forcing varies substantially. 
Koike et.al. carried out an investigation on use of 
vortex generators for reducing aerodynamic drag[22]. 
They tested bump-shaped vortex generators for use at 
roof end of a sedan. By this they facilitated delay in 
flow separation. In their investigation they observed 
that the optimum height of the vortex generators was 
equivalent to the height of boundary layers. 

3. CONCLUSION 
The drag force is an important part in 

aerodynamics, flow past immerged bodies, marine 
transport, and other fluid related applications where 
fluid and solid are in relative motion. The drag force 
is a function of velocity, particle or solid diameter, 
viscosity of fluid and the density. The drag force can 
be reduced by streamlining the solid. It is important 
to ensure that there is no sudden change in velocity 
in order to avoid the frictional loss due to vortex 
formation. 
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