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Thermal Analysis of Oil Transportation Process in Pipeline
MENG Zhen—hu, CHEN Yi— zhong
(Department of Mechanical Engineering, Jiangsu Polytechnic University, Changzhou 213016, China)

Abstract: Based on heat transfer theory the thermal analysis for crude oil transportation by pipeline was per-
formed in this paper. The formulae for calculating all kinds of caloric value were outlined. The regular pattemns
that these values and their component percentages vary with oil discharge rate were studied. Results showed
that the friction heat, caused by water head loss during transportation process, was not a unique reason w hy the
heat consum ption for unit mass oil was down as discharge rate increased. The shorter the oil pass time in
pipeline, the less is the heat loss for unit mass oil. Factors of both oil pass time and heat value of friction play
an important role in upgrading heating economics. The total heat loss for pipeline w as slightly different from the
case for the unit mass. It depends on the condition of heat preservation for pipeline and the temperature differ-
ence between oil flow and soil that the pipeline was buried. If the heating scheme were optimized and the tem-
perature difference maintained on a reasonable level, the total heat loss would also be down as discharge rate in-
creased.

Key words: thermal analysis; oil heating economics; pipeline; friction heat value; water head loss; pass time

in pipeline



