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acaioueune. [IpeI0Aei 1 PEATOONIH SHCAEHHT METOA Pelleriia THION0 G0y CAORReHHOll
CHCTOMA HEILX AACTPANCKI YpaRICHT 12 OCHORE YCCHCHIA CHIFYAAPIOTO PALIOHEH,
METOX BHIOTHO OTINACTCH OF WIPOKO MINECTHOTO MCTOIA DEryMpIMM 10 THXOHOBY
HpOCTOTON BHHCICHIA IZPIMETPA PeryIAPUSALAN, KOTOpH OIHOMATHO OIpEAEISETES ONENOH
ALY 1 X€A3EMOI TONHOCTHIO peteit.
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IMPROVING THE EFFICIENCY OF PIPELINE TRANSPORT FOR HIGH-
VISCOSITY CRUDE OIL BY USING WALL-ADJACENT WATER LAYER

In this article, we consider a laminar isothermal flow for two-layer Newtonian fluid
Uhrough the pipeline. Here presented and solved the hydraulic transportaion problem
Jor higiviscosity oil. In order 10 study the eficiency of hydraulic il iransportation the
‘wall-adjacent water ring thickness has been optimized 10 achieve the maximum amount
of ransported ol
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Due to high efficiency in transportation of crude oil and petroleum products through the
pipes the necessity of improvement the pumping methods and need for reduction the energy costs
are growing. Pastcularly this refers 10 pipeline transport for high-viscosity oil, which has been
produced in large quaniites in Kazakhstan lately 11,

For cnhancing, the flow characteristics of crude high-viscosity il different methods are
applicd. among them: pumping with preliminary heating, primary flow pumping, hydrotransport,
heat.treated pumping etc. 2]

One of insuffciently explored method is hydraulic transportation of high-viscosity crude oil.
“The main idea o use such method is the fact, that frctional resistsnce among layers of flid.
especially high in wall-adjacent arcas, where the large vlocity gradiens take place.

If consider a flow model with low-viscosity fluid on its wall-adjacent layer, for examle, the
water, it becomes obvious that the resistance of such flow is much less than streaming of high-
viscosity fluid by itself [3].

Examine the isothermal laminas flow of incompressible viscous fluid (erude oi) in circular
pipe of radius R with water in the external phase, which plays role of wetting liquid for pipeline and
forms the wall-adjacent rng layer with thickness 8. The x-axisis directed alons the axis of the pipe.
Itis generally accepted that the water and oil do ot mix, then the flow of cach of them is going in
different zones and dual problem i raised. The process of flow is described by the cquations of
motion for water in wall-adjacent layer (subscptl) and crude oil inthe core of the pipe (subscpt 2)

Fosrsr
Z osrsa @
where @~ low velocity of luid, P~ pressure i the pipeline, 1, p - coefTicients of dynamic
viscosity and flid density corespondingly. a.= R~ 5 - radial coordinate of oil and water

boundary lin.
T case o steady state flow system (1), (2) takes on form:

‘Boundary conditions and matching conditons for the tas
R

(@0 = wr(a,0; Dy, Rerlen)

©
Upon integating the system (3) with respect o the conditions (4)(5) we obtain:

w® ), asrsk

where - AP pressure differential i pipeline of length L.

24

EN

944
25042015





