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Heat exchanger network design for the Fang Oil Refinery's

preheating of crude oil.
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Abstract

This research project's goal is to use Pinch technology in combination with
computer programs for process design and chemical engineering process simulation
to design a set of heat exchangers for the crude oil heating process of a crude oil
distillation plant, as well as a heat exchanger network for that process. This raises the
temperature of the crude oil to its maximum while enabling the product oil to reach
a temperature that can be stored in the tank. The desired temperature for the
heating process of crude oil will be ascertained from the qualities of the oil in order
to construct the heat exchanger network. The parameters of pour point and flash
point are utilized to calculate the goal temperature. A temperature difference of
roughly 20 degrees Celsius is intended to be achieved between the target and pour
points. Single stream crude oil and two stream crude oil are the two approaches
used in the design of the heat exchanger network. A computer software for process
design and chemical engineering simulation, along with Pinch technology, will be
used to aid with the design. Following design, it was discovered that the heat
exchanger network pattern that splits crude oil into two streams can recover more
heat than the single stream crude oil heat exchanger network pattern, 94.54 kilowatts,
or 19.3 percent, and reduce the need for heat sinks by two units, resulting in an 83.9
percent decrease in the cooling machines' heat consumption. In order to achieve the
desired temperature for both crude oil and product oil, the heat exchanger network
layout that separates crude oil into two streams is made up of eight heat exchangers,
one heat sink, and one heater. In comparison to a single stream heat exchanger
network pattern, the heat exchanger network pattern that splits crude oil into two

streams is more efficient.



Consequently, a computer program is used to simulate chemical engineering
processes by simulating the heat exchanger network structure that splits crude oil
into two streams. The temperatures of the product oils light distillate, kerosene, light
gas oil, heavy distillate, and heavy fuel oil were found to have decreased from their
initial values of 132, 153, 184, 217, and 220 degrees Celsius to 73, 40, 82, 104, and 90
degrees Celsius, respectively, while the temperature of the crude oil increased from
65 to 153 degrees Celsius. The simulation yielded a temperature result that is nearly
at the goal level, allowing the product oils heavy distillate, heavy gas oil, light
distillate, and heavy fuel oil to be stored in the tank without the need for external
service heaters. There is a 1.1% difference between the final temperature of the
crude oil acquired from this simulation and the final temperature obtained from the
design. There are deviations from the design of 2.67, 9.3, 4, and 10% for the product
oils Light distillate, Light gas oil, Heavy distillate, and Heavy fuel oil, respectively.



