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Influence of electromagnetic frequency on scale inhibition for spiral winding
variable frequency electromagnetic water processor

WANG Jianguo, LI Yutong, DENG Lijuan
(School of Automation Engineering, Northeast Dianli University, Jilin 132012, Jilin, China)

Abstract: For the spiral winding variable frequency electromagnetic water processor, magnetic induction intensity

of water in processing cavity and induced current were analyzed with ANSYS simulation software. The inner

relationship of magnetic induction intensity and induced current work with excitation signal frequency was studied.

Using an online evaluation test bench for electromagnetic scale inhibition, the influence of spiral winding

processing cavity frequency on scale inhibition of hard water circulation heat transfer experiment pipe was

observed, and the ideal scale inhibition frequency was determined. Under this experimental condition, the

frequency near the line frequency had longer scale induction period and stronger scale inhibition effect, and

anti-scaling efficiency was the best.

Key words: spiral winding processing cavity; frequency; magnetic induction intensity; induced current;

anti-scaling effect; convection; heat transfer; numerical analysis
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Table 1 Relationship of magnetic induction intensity of

water center, coil number of turns and signal frequency

Magnetic induction intensity of water, B/Gs
Turn

0.1kHz 0.5kHz 1kHz 2kHz S5kHz 10kHz 20kHz

10 324.1 3162 266.1 183.1 92.7 533 329
20 162.1 162.5 133.1 60.9 46.3 26.7 169
30 108.0  108.3 88.7 39.5 30.9 17.8 11.3

50 64.8 65.0 53.2 33.4 28.2 17.9 6.8
60 54.0 52.7 44.4 30.5 15.4 8.9 5.5
80 41.5 40.6 333 15.2 11.6 6.7 4.8
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Fig.8 Electromagnetic scale inhibition effect of only

evaluation experiment
1—water cooling system; 2—air cooling system; 3—water tank;
4—circulating water pump; 5—drainage system; 6—pipeline of A side;
T7—pipeline of B side; 8—spiral winding processing chamber;
9—electromagnetic signal generator; 10—thermostatic water bath;
11—U-shaped tubes; 12—water quality parameters on-line instrumentation;
13—inlet temperature of two pipes; 14—outlet temperature of two pipes;

15—wall temperature of two pipes; 16—bath temperature
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