AC S Experimental investigation of wax deposition in polyethylene pipe
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The higher and higher demand of fossil fuel will increase the production and transportation of The wax dep.osmon. experiments were N
crude oil. The wax deposition arouses more attention in the fast-developing petroleum industry. performed using an in-house flow-loop | -
Wax deposition occurs when the temperature of the waxy crude oil falls below the wax appearance @« — | [TTTPTmmmmmmmmmsmmsmss 7 apparatus, which consists of a test sec- —38- N
temperature (WAT), where the wax component will precipitate out of the crude o1l and deposit on ' - tion, a pumping system, an oil tank, an 1. i
the pipe wall.[1] The continuous wax deposition causes the deposit layer to grow thicker over time air compressor, and a mass tlow meter. g7 "
and may clog the transportation pipeline 1in the worst scenario. Aoitatoh S 34- n
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Nowadays, the most common method to limit wax deposition 1s through the pigging operation, locity, and wax deposition duration can | Wall temperatrue: 30 °C \ "
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where an equipment named “pig” 1s inserted into the transportation pipeline and move forward be controlled accurately.

with the flowing fluid and scrape the deposits off the mner pipe wall. However, the economical
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and safe operation of pigging needs the accuracy determination of the deposit thickness.[2] Air compressor | Iwo detachqble test sections are cogxi- 0.00 0.03 006 009 012 015 0.18
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Furthermore, in some cases, the corrosive agents in the o1l and surroundings will reduce the thick- == ' with inner diameter of 16 mm and , , . . .
ness of the pipe wall from both 1nside and outside, leading to the perforation of the transportation | Water bath *. length of 1.5 m. The adhesion work of the bulk on the pipe wall: The difference In the thermal QOHdUCthltY
pipelines.[3] As a result, high-density polyethylene (PE) pipelines have been widely used 1n some T I | _ — bet\g%efn the PE pipe and (sit.eelo l1)31p.e can leid
oilfields to prevent corrosion problems and transport the crude o1l at the same time. - Flowmeter - The hot waxy crude oil and coolant Vst =Vs TV~ 2\/ Vs Vi~ 2\/ Vs Vi (o dilerent temperature distribution n the
L""T"I"O‘ ~plg--L- flow counter currently to generate wax | | | pipe. The thermal gradient in the PE pipe is
Theretore, it 1s necessary to investigate the wax deposition in the PE pipe, which can provide sig- «— | | — deposits on the inner surtace of the test ys and /1 arc the surfac.:e.tensmns of pipe ar}d oil, 10W€1’,. Causiig 4a lower growth rate of the wax
nificant reference for the sate and economical pigging operation 1n the fields. L - plg-- section. respectively. Crude oil is more prone to stick on  deposition, which may also have influence on

the formation of the wax deposit layer.
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A waxy crude oil collected from the field. Thickness of wax deposit layer Surface roughness

Physical properties of the crude oil

The formation of wax deposition 1n the PE pipe 1s delayed. The delayed formation was mainly re-
lated to the surface energy of the surface and the heat transfer process while the surface roughness
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, , & | ™ Thicknessof wax deposit layer in the PE pipe 4G | Surface free energy has few influence on the wax deposition. These findings can help the pigging operation in the long
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