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FRICTION LOSS REDUCTON BY WATER INJECTION IN PIPE LINE FLOW OF
HEAVY OIL EMULSION

FEF BT « ITIRFE 2 - ANMATERE3 - IR A4 - FhIRFBEISY
Isamu FUJITA, Kenji TAKEZAKI, Y oshitaka MATSUZAK]I,
Yoshirou KATO and Keiji KAKIZAKI

VESE f(T) Bzl T239-0826 ME T E#E3-1-1)
2 (R MEIZeMEERRTICAT (T 239-0826 K& THEMES-1-1)
SESB (1) MWILZemEiiieaT (T239-0826 MEETEES-1-1)
‘ELREE AR ERR SRS R A T
(T951-8011 HFETH X AMET4-3778)

Emulsification is often observed in the case of oil spills and causes drastic change of rheological behavior of the
spilled oil.  The most problematic change is the viscosity increase which makes oil spill response activities difficult
not only at oil skimming but also at offloading. This paper deals with a friction loss reduction technique in a pipe
line flow of heavy oil emulsion. Small amount of water injected to the pipe line forms annular layer between the
viscous oil core and the pipe wall and decreases the friction loss. In this study, transport experiments using high
viscosity emulsion of real C-heavy oil were carried out in three types of pipe at various flow rates. Pressure drop was
measured and correlated with the water injection ratio. A simple empirical formulation for the pressure drop was
proposed based on an assumption that the oil and water system forms CAF (core-annular flow) for practical use. The
formulation has shown good agreement with the experimental data and also predicted that the best water injection
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ratio exists for the pressure loss reduction.
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