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Abstract : Emulsion formation is unavoidable and can be detrimental to an oil field production. The presence of stable
emulsions also reduces the quality of crude oil and causes more problems in the downstream refinery operations, such as
corrosion and pipeline pressure drop. Hence, it is important to know the effects of emulsions in the pipeline. Light crude oil
was used for the continuous phase in the W/O emulsions where the emulsions pass through a flow loop to test the pressure
drop across the pipeline. The results obtained shows that pressure drop increases as water cut is increased until it peaks at the
phase inversion of the W/O emulsion between 30% to 40% water cut. Emulsions produced by gradual constrictions show a
lower stability as compared to sudden constrictions. Lower stability of emulsions in gradual constriction has the higher
influence of pressure drop compared to a sudden sharp decrease in diameter in sudden constriction. Generally,  sudden
constriction experiences pressure drop of  0.013% to 0.067% higher than gradual  constriction of  the same ratio.  Lower
constriction ratio cases cause larger pressure drop ranging from 0.061% to 0.241%. Considering the higher profitability in
lower emulsion stability and lower pressure drop at the developed flow region of different constrictions, an optimum design of
constriction is found to be gradual constriction with a ratio of 0.5.
Keywords : constriction, pressure drop, turbulence, water-in-oil emulsions
Conference Title : ICSRD 2020 : International Conference on Scientific Research and Development
Conference Location : Chicago, United States
Conference Dates : December 12-13, 2020

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:14, No:12, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
12

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/6

45
00

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(12) 2020 1

https://publications.waset.org/abstracts/64500.pdf

