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ABSTRACT

This paper presents the design of computer programs that will help in calculating and testing
factors jnvolved in the protection against corrosion in thermosyphon heat exchangers. The program gimpulated
thermosyphaon heat exchangers using recovered exhanst gas at 2 {emperature of 225 °c froma boiter, using
a mixture of grade A heavy fuel and 20 percent diesel by volurne, which would produce high levels of corrosion

. on the external surface of 2 {hermosyphon. The programs simulated thermosyphons Wete made from three
aterials; 110D, coppet and aluminurd, using two types of evaporator sections, employing normal tbes Of
circular fmed tubes . All components of the circular finned tubing was of the same material. Bight methods of
protection fror both internal and external corrosion Were simulated and tested namely: 1.) paint coating 2)
enamel coating 3.) adding an inbibitor NaZHPO Y 20 ppm to the working fluid 4) burning 2 {ube at 550
¢ for 1 hour 5.) paint coating together wimNa2m0 P added to the working fluid, as ab inhibitor, at 20 ppo
6.) paint coating and burning a tube at 550 °¢ for 1 how 7)) enamel coating together WithNazl-IPO 4 added to
the working fluid, as an iphibitor, at 20 ppm 3.) enamel coating and burning 2 tube at 550 °c for 1 hour. The
programs analyzed the various designs and protection rmethods under different conditions and operating times
and calculated total cost of the different corrosion protection methods tested and the most appropriae method of
cotrosion protection. Analysis of optirum cleaning times in heat exchangers for cach method as well as total
cost Wwas assessed  USIng experimental data. Simulations carried out by the computer found that: 1} The
optirum time for cleaning depended on the cost of cleaning and ‘operating conditions of a {hermosyphon heat
exchanger. For example, if the cleaning cost of an iron-tubed therrosypbon with iron fins was 10 babt per
meter squared, the optimurm cleaning time for heat exchanger with an OD. of 0.0217 m. was a8 hours. 2) The

most cost efficient method for corrosion protection of the different methods tested ina thermosyphon heat
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exchanger was paint , coated at a mjckﬁess of 0.3 mm. 3) Appropriate corrosion protection methods used both
internally and externally were usually governed by operating times. as can be seen by the following: A). Iron
tubed thermosyphons, At operating times of up to 1.17 years no coating is required. At operating times of up to
8.83 years a paint coating of 0.3 mm for both normal and finned tubes with Na ,HPO, at 20 ppm added to the
working fluid as an inhibitor is required. At operating times of more than 8.83 years an enamel coating of 0,19
mm for both normal and finned tubes with Na,HPO, at 20 ppim added to the working fluid as an inhibitor is
needed. B). Copper tubed thermosyphons, At operating times of 20 years, no external coating is required but
internal protection is preferable by adding Na,HPO, at 20 ppm to the working fluid as an inhibitor. C).
Aluminum tubed thermosyphons, At operating times of 20 years no protection intemally or externally is

needed.



