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Paraffinic hydrocarbon liquids including crude oil, will form paraffin wax (solid phase) when the temperature falls below the cloud point or wax appearance temperature (WAT) of liquid.  Once formed, the wax will deposit on the pipe wall and /or be transported with the fluids.  The presence of wax in crude oil can lead to the formation of wax deposits on pipe wall of cold sub-sea production flow lines, which restricts flow and can lead to plugging problem. This is a problem presently existing at same flow lines at Bouri Oil Field in the Mediterranean sea-Libya.

In this project, wax deposition from cooled crude oil was studied in a laboratory flow loop. The main objective was to show the effect of coolant temperature, crude oil flow rate and temperature on wax deposition. Tests were carried out in a test section consisting of a jacketed copper tube, 2.20 long, 9.76 mm ID.  The jacket was a cylindrical shell, 2-meter long and 28 mm OD. The observed pressure drop across the test section was used as a qualitative measure of wax deposition. Wax deposition was determined from measurement of wax content of the circulating crude oil. All tests were conducted under single-phase laminar flow.

Obtained results show that, the effect of changing oil flow rate on wax deposition is found to be very little as compared with coolant temperature and crude oil temperature. Wax deposition rate increases as the temperature difference between the coolant fluid and circulating crude oil increases. This temperature difference represents the temperature gradient across pipe wall, which appear to be an important factor. The results obtained show that there was an initial period over which the pressure drop increases steadily, an indication of steady build-up of wax, and then declined gradually due to decreased deposition caused, apparently, by Thermal lagging effect of deposited wax.

