Nomenclature
Symbols
P

Pressure, psi

T/C

Temperature, °c
Viscosity, centipoises
Fluid Density, gm/cm3

γ o / SG

Oil specific Gravity

γ

Shear rate

μ

Dynamic viscosity

ν

Kinematic viscosity

τ

Shear stress

Abbreviations

MFHOCA/ MF Multifunctional
ultifunctional Heavy Oil Chemical Agent
S1

Sample No one.

S2

Sample No two.

S3

Sample No three.

WAT

ax appearance temperature
Wax

TAN

Total acid number.

WC

Water cut

iii

ABSTRACT
Viscosity has a major effect on fluid behavior. It determines how oil
is extracted from a reservoir, how it is transported, how it is efficiently
processed, and how it behaves as a product.
There are various methods known to allow heavy oil pipeline
transportation.

These

methods

are;

heating,

dilution,

aqueous

emulsification and core annular flow.
Multifunctional Heavy Oil Chemical Agent /viscosity reducer
(MFHOCA)is one of the additives was used to enhance heavy crude oil
transportation through pipeline in some Sudan oil field.
In this study, three samples from different heavy crude oils from
Sudan

oil

field were

evaluated

with

different

Multifunctional

concentrations in different conditions; temperature, water cut, and shear
rate.
The results shown the optimum Multifunctional Heavy Oil Chemical
Agent concentration is 0.5% after evaluating sample (1) with zero WC.
Sample (2) and sample (3) were evaluated with MF 0.5% and all the
result shown viscosity has significant reduction at low temperature (up to
30 Co), low shear rate (1-10 S-1) while water cut increasing.

iv

ﺗﺠﺮﻳــــﺪ

ﺧﺎﺻﻴﺔ ﺍﻟﻠﺰﻭﺟﺔ ﻟﻬﺎ ﺗﺄﺛﻴﺮ ﻛﺒﻴﺮ ﻋﻠﻰ ﺳﻠﻮﻙ ﺍﻟﺴﻮﺍﺋﻞ .ﻓﻤﻨﻬﺎ ﻳﺤﺪﺩ ﻛﻴﻔﻴﺔ ﺍﺳﺘﺨﺮﺍﺝ ﺍﻟﻨﻔﻂ ﻣﻦ
ﺍﻟﺨﺰﺍﻥ  ،ﻭﻛﻴﻒ ﻳﺘﻢ ﻧﻘﻠﻪ  ،ﻭﻛﻴﻒ ﺗﺘﻢ ﻣﻌﺎﻟﺠﺘﻪ ﺑﻜﻔﺎءﺓ .
ﻫﻨﺎﻟﻚ ﺍﻟﻌﺪﻳﺪ ﻣﻦ ﺍﻟﻄﺮﻕ ﺍﻟﻠﺘﻲ ﺗﺴﻬﻞ ﺣﺮﻛﺔ ﺍﻟﻨﻔﻂ ﺍﻟﺜﻘﻴﻞ ﺩﺍﺧﻞ ﺧﻄﻮﻁ ﺍﻻﻧﺎﺑﻴﺐ ﻓﻤﻨﻬﺎ ﻋﻠﻰ
ﺳﺒﻴﻞ ﺍﻟﻤﺜﺎﻝ  :ﺍﻟﺘﺴﺨﻴﻦ  ،ﺍﻟﺘﺨﻔﻴﻒ  ،ﺍﻻﺳﺘﺤﻼﺏ ﺍﻟﻤﺎﺋﻲ  ،ﺍﻟﺘﺪﻓﻖ ﺍﻟﺤﻠﻘﻲ ﺍﻷﺳﺎﺳﻲ.
ﻳﻌﺘﺒﺮ ﻣﺤﻠﻮﻝ ﺗﺨﻔﻴﻴﻒ ﺍﻟﻠﺰﻭﺟﺔ ﻭﺍﻟﻤﺸﺎﺭ ﺍﻟﻴﻪ ﺏ ) (MFHOCAﺍﺣﺪ ﻫﺬﻩ ﺍﻟﻄﺮﻕ ﺍﻟﻤﺴﺘﺤﺪﻣﺔ
ﻟﺘﺨﻔﻴﻒ ﻟﺰﻭﺟﺔ ﺍﻟﻨﻔﻂ ﺍﻟﺜﻘﻴﻞ ﺍﺛﻨﺎء ﺣﺮﻛﺘﻪ ﺩﺍﺧﻞ ﺍﻟﺨﻄﻮﻁ ﺍﻟﻨﺎﻗﻠﺔ ﻟﻠﻨﻔﻂ ﻓﻲ ﺑﻌﺾ ﺍﻟﺤﻘﻮﻝ ﺍﻟﺴﻮﺩﺍﻧﻴﺔ .
ﻓﻲ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺍﺟﺮﻳﺖ ﺍﻟﺘﺤﺎﻟﻴﻞ ﺍﻟﻤﻌﻤﻠﻴﺔ ﻟﻠﺰﻭﺟﺔ ﻋﻠﻰ ﺛﻼﺙ ﻋﻴﻨﺎﺕ ﺗﺤﻤﻞ ﺧﺼﺎﺋﺺ ﻣﺨﺘﻠﻔﺔ ﻣﻦ
ﺍﻧﻮﺍﻉ ﺍﻟﻨﻔﻂ ﺍﻟﺜﻘﻴﻠﺔ ﻓﻲ ﺍﻟﺴﻮﺩﺍﻥ ﺣﻴﺚ ﺗﻤﺘﻘﻴﻴﻢ ﻟﺰﻭﺟﻪ ﺍﻟﻌﻴﻨﺎﺕ ﻣﻊ ﺗﺮﺍﻛﻴﺰ ﻣﺨﺘﻠﻔﺔ ﻣﻦ ﻣﺤﻠﻮﻝ ﺗﺨﻔﻴﻴﻒ
ﺍﻟﻠﺰﻭﺟﺔ ) (MFHOCAﻭﺑﺈﺧﺘﻼﻑ ﺩﺭﺟﺎﺕ ﺍﻟﺤﺮﺍﺭﺓ ,ﻣﻌﺪﻝ ﺍﻟﻘﺺ ﻭﻧﺴﺒﺔ ﺍﻟﻤﺎء ﺍﻟﻰ ﺍﻟﻨﻔﻂ.
ﺍﻅﻬﺮﺕ ﻧﺘﺎﺋﺞ ﺍﻟﺪﺭﺍﺳﺔ ﺍﻥ ﺍﻓﻀﻞ ﺗﺮﺍﻛﻴﺰ ﺍﻟﻤﺤﻠﻮﻝ ) (MFHOCAﻫﻮ ﺍﻟﺘﺮﻛﻴﺰ ) (%0.5ﻭﺫﻟﻚ
ﻋﻨﺪ ﺗﻘﻴﻴﻢ ﺍﻟﻌﻴﻨﺔ 1ﻛﻤﺎ ﺗﻢ ﺗﻘﻴﻴﻢ ﺍﻟﻌﻴﻨﺘﻴﻦ  2ﻭ  3ﺑﺎﻟﺘﺮﻛﻴﺰ ﺍﻻﻓﻀﻞ ﻓﺘﻄﺎﺑﻘﺖ ﻧﺘﺎﺋﺞ ﺍﻟﻌﻴﻨﺎﺕ ﺟﻤﻴﻌﺎ
ﻋﻠﻰ ﺍﻥ ﺍﻟﻠﺰﻭﺟﺔ ﺗﻨﺤﻔﺾ ﺍﻧﺨﻔﺎﺿﺎ ﻁﻔﻴﻔﺎ ﻋﻨﺪ ﺩﺭﺟﺎﺕ ﺍﻟﺤﺮﺍﺭﺓ ﺍﻟﻤﻨﺨﻔﻀﻪ )ﻭﺣﺘﻰ  30ﺩﺭﺟﺔ
ﻣﺌﻮﻳﺔ ( ﻭﻋﻨﺪ ﻣﻌﺪﻝ ﺍﻟﻘﺺ ﺍﻟﻤﻨﺨﻔﺾ ) 10 – 1ﺙ (1-ﻛﻠﻤﺎ ﺯﺍﺩﺕ ﻧﺴﺒﺔ ﺍﻟﻤﺎء ﺍﻟﻰ ﺍﻟﻨﻔﻂ.
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