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Abstract : Transportation of unrefined crude oil from the production unit to a refinery or large storage area by a pipeline is
difficult due to the different properties of crude in various areas. Thus, the design of a crude oil pipeline is a very complex and
time consuming process, when considering all the various parameters. There were three very important parameters that play a
significant role in the transportation and processing pipeline design; these are: viscosity profile, temperature profile and the
velocity profile of waxy crude oil through the crude oil pipeline. Knowledge of the Rheological computational technique is
required for better understanding the flow behavior and predicting the flow profile in a crude oil pipeline. From these profile
parameters, the material and the emulsion that is best suited for crude oil transportation can be predicted. Rheological
computational fluid dynamic technique is a fast method used for designing flow profile in a crude oil pipeline with the help of
computational fluid dynamics and rheological modeling. With this technique, the effect of fluid properties including shear rate
range with temperature variation, degree of viscosity, elastic modulus and viscous modulus was evaluated under different
conditions in a transport pipeline. In this paper, two crude oil samples was used, as well as a prepared emulsion with natural
and synthetic additives, at different concentrations ranging from 1,000 ppm to 3,000 ppm. The rheological properties was then
evaluated at a temperature range of 25 to 60 &deg;C and which additive was best suited for transportation of crude oil is
determined. Commercial computational fluid dynamics (CFD) has been used to generate the flow, velocity and viscosity profile
of the emulsions for flow behavior analysis in crude oil transportation pipeline. This rheological CFD design can be further
applied in developing designs of pipeline in the future.
Keywords : surfactant, natural, crude oil, rheology, CFD, viscosity
Conference Title : ICFMFA 2017 : International Conference on Fluid Mechanics and Flow Analysis
Conference Location : Mumbai, India
Conference Dates : February 07-08, 2017

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:11, No:02, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

1,
 N

o:
02

, 2
01

7 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/5

75
73

/p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(02) 2017 1

https://publications.waset.org/abstracts/57573/pdf

