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Abstract— In  internal flow of fluid through pipes  various 

types of losses occurs , pressure loss is one of them.Pressure 

loss arising out of length of pipe and various diameter of 

pipes to be analyised through CFD  so that exact amount of 

pressure can be supplied at the inlet of actuators in order to 

have saving in power in industry for hydraulic system  

operation. 
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I. INTRODUCTION 

A. Pressure Drop: 

Pressure drop is the difference between the pressure of a 

fluid as it enters one end of a hydraulic pipe assembly and 

the pressure of that fluid as it leaves the other end. The 

amount of pressure drop is influenced by the following 

parameters. 

B. Friction: 

It is the rubbing of fluid against the inside walls of the pipe 

assembly. 

C. Type of Fluid: 

Different fluids behave differently under pressure. Thicker 

fluids move with greater difficulty and exhibit greater 

pressure drop. 

D. Temperature of the Fluid: 

Warming the fluids thins them due to which they move 

easily. 

E. Length of Pipe Assembly: 

Larger lengths provide more surfaces for friction which in 

turn causes more pressure drop. 

F. Pipe Diameter: 

Size of pipe affects the fluid velocity for a given flow rate. 

Higher velocities result in greater pressure drop. Hence, a 

larger I.D hose will produce less pressure drop.  

G. Flow Rate: 

Pressure drop increases with flow rate for same size pipe.  

The software ANSYS is used to perform CFD 

analysis. ANSYS has three integrated solvers. Viz.  

FLUENT, CFX, POLYFLOW.  Of these FLUENT is used for 

Internal Flows, CFX for rotational flows and POLYFLOW is 

used for multiphase fluids Analytical method is derived from 

below mentioned formulas.  

Darcy-Weisbach Formula:  h= ( f.L.v²)/2.g.D 

f = 16 / Re  

Re = v.D / ν  

P= density *g*h 

II. LITERATURE REVIEW 

The literature review is carried out for  computational fluid 

dynamics rendered for pressure drop of fluid flowing 

through pipes through Paper published in various journals. 

Following is the literature reivew excerpts. 

G.Satish, K.Ashok Kuma, V.Vara Prasad, 

Sk.M.Pasha studied in their paper about the flow through 

sudden and gradual change of pipe diameter(enlargement 

and contraction) was numerically  simulated with water by 

unsteady flow in k-epsilon scheme. 

The major observations made related to the 

pressure and velocity contours in the process of flow 

through these pipes. Sudden enlargement creates more 

severe formation of flow eddies than sudden contraction. 

Also, the losses are more at the point where the enlargement 

in the pipe begins. In the sudden contraction, vane 

contracta’s are formed at the point of contraction and effect 

of viscosity is negligible on the pressure drop through 

sudden contraction.  

Wan Kai,Wang Ping studied in their paper about 

Using standard k-ε model with FLUENT software on large 

diameter CFD numerical simulation of air flow in a 90 ° 

bent tube. 

The standard k-ε model belongs to the eddy 

viscosity model, which adopts closed RANS equations to 

solve the model. The used fluid medium is the ambient air, 

the density ρ to 1.225 kg/m3, kinematic viscosity μ for 

1.7894e-5 kg/m.s. Assuming that the air flow rate of 15 m/s 

the continuous and stable manner flows through the elbow. 

As the flow rate is small, it can be considered 

incompressible fluid. By homogenization of the continuity 

equation and instantaneous Navier-Stokes equations, the 

Cartesian coordinate system under adiabatic, steady, 

incompressible fluid flow is governed by the control 

equation. 

Geometric structure and grid generation First of all, 

using GAMBIT software based on the physical model for 90 

° bend pipe, the geometric size is shown in Figure 1. For 

convenience of analysis, the pipeline is divided into upper 

straight pipe section, bending section and straight section 

downstream of three parts. The tube diameter D of 0.4 m, 

vertical inlet duct length of 0.8 m, a horizontal outlet pipe 

length of 0.8 m; Origin O is located in bend curvature of the 

rotary center; And define the mainstream of the inlet section 

of the curved section as θ = 0 °, and the outlet section of the 

curved section as θ = 90 °. Meshing software generates the 

geometry of the computational domain and meshing shown 

in Figure 
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The pressure drop increases with higher inlet velocity and 

hence with Higher mass flow rate. This point is the most 

susceptible point for pipe damage. 

 
Fig. 1: Pressure Contour of Sudden Enlargement 

 
Fig. 2: Pressure Contour of Gradual Enlargement 

 
Fig. 3: Pressure Contour of Sudden Contraction. 

 
Fig. 4: Pressure Contour of Gradual Contraction 

 
Fig. 5: Mesh 

 
Fig. 6: Pressure Diagram 

 
Fig. 7: Velocity Diagram 

The outflow from the exit of the flow of air from 

the inlet after elbow. Figure 4 shows the inlet velocity of 

15m/s, in the elbow, the pressure gradient in the radial 

direction is large, showing a small near the region of the 

inner wall surface of the pressure value, the pressure value 

of the vicinity of the outer wall surface area larger 

distribution. The main reason for this phenomenon is 

generated by the bend curvature of the fluid in the flow 

process due to the centrifugal effect to the radius of 

curvature larger near the outer wall of the mobile, which 

causes the plurality of fluid due to push the outer wall 

surface. Fluid pressure distribution after the outflow pipe to 

achieve uniform again. In addition, the bend downstream 

straight pipe pressure value is less than the pressure at the 

upstream straight pipe, which is mainly caused due to 

viscous fluid along the pipe wall along the secondary flow 

and losses arising out of the loss. 
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III. CONCLUSION 

G.Satish, K.Ashok Kuma, V.Vara Prasad, Sk.M.Pasha 

concluded in their paper that  to increase the life of the pipe 

in cases of sudden contraction & enlargement, the pipes 

must be designed in view of the above observations making 

the corners more round so as to minimize  the losses in the 

pipes. 

To conclude, this examination results indicate that 

FLUENT can be used with high degree of accuracy to 

visualize the minor losses due to minor appurtenances and 

accessories present in a pipe network. 

Wan Kai,Wang Ping concluded in their paper that  

1) Straight tube segment in the bend before and after, 

the pressure is evenly distributed; large pressure 

gradient of the air in the radial direction in the bend 

segment, which shows a small near the region of 

the inner wall surface of the pressure value, the 

pressure value of the vicinity of the outer wall 

surface area shows larger distribution. 

2) Elbow exists a loss of energy, which causing a 

pressure value of the bending downstream linear 

segment is smaller than the pressure value of the 

upstream straight segment. 

In the Industry it is very important to know the power 

required to operate an actuator. In order to optimize this 

power requirement one should have an accurate knowledge 

of the fluid parameters in the system. Knowledge of 

properties of fluid at significant points in the system enables 

one to consciously avoid overdesigning of system 

components. For instance whenever fluid is supplied to a 

system through pipes, a pressure drop occurs. To ensure that 

this pressure drop does not affect system parameters the 

industry often supplies an excess pressure to the system and 

the remaining is throttled at the destination. This results in 

power loss.  

The database is required to be developed for each 

variation of length and diameter so that the data can be 

useful for industry. 
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