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Effect of Electromagnetic Field on Scaling Process on Heat Exchange Surface

CHEN Xiao-zhuan,ZHAOQ Jia,ZHANG Bei-le,ZHANG An-chao
(School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo, Henan , China, Post Code :454003)

Abstract: A comprehensive experimental platform for scale inhibition of electromagnetic field water treat-
ment was set up,and the scale process of solutions treated by electromagnetic field on the surface of cop-
per tube was studied. Comparative study on the electrical conductivity of solutions and calcium ion con-
centration before and after trealment was carried out,and crystal structures of calcium carbonate samples
were analyzed by XRD. It was found that the electrical conductivity and the concentration of calcium ion
in the experiment of 13 —25 kHz range changed slowly. After 24 hours of experiment operation, the elec-
trical conductivity of solutions in the frequency range of 13 — 25 kHz increased by 16.3% compared with
the blank group experiment. The conductivity of the solution in the frequency range of 1 — 13 kHz in-
creased by 12.6% . It can be inferred that the combination of calcium ions and carbonate ions into calei-
um carbonate scale decreased after solutions were treated by the swept-frequency electromagnetic. There-
fore, the swept-frequency water processor has a certain inhibition effect on scaling. The calcite mass frac-
tion in scale samples decreased from 100% to 65.31% ,and the mass fraction of aragonite increased to
34.69% ,the scale becomes loose,and it is easy to drain away.

Key words: electromagnetic field ,electrical conductivity, calcium ion concentration , calcite , aragonite
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