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A Model of the Cooling Tower of a Continuous Hot Dip Galvanizing
Line Based on Similarity Theory
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Abstract The cooling tower of a continuous hot dip galvanizing line is more than 60 meters high, with complex structure and with
various equipments installed in it. The dynamic characteristics of the cooling tower have important effects on the strip vibration of the
process section. In order to better reveal the effects of dynamic characteristics of the cooling tower on the strip vibration, this paper
designs a model to simulate the cooling tower based on the theorem of the similarity theory. The LMS modal testing system is used to test
the dynamic characteristics of the model and the prototype, and it is found that their dynamic characteristics are basically similar to each
other. So a reliable tower model is obtained for a vibration testing device of the process section to investigate the strip vibration.
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Fig. 1 Structure of cooling tower
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Table 1 Geometry parameters of the model

HUTH FR/em? FBPEHE /om? P R em®
A, L I, Wi W

SEAE 0.5467 0.4153  0.1400 0.1453  0.1400
N 0.2488 0.1304  0.0228 0.1533  0.0364
JsRAT 0.0992 0.0220  0.0022 0.0352  0.0040
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Table 2 Parameters of the cold bending
hollow square steel
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E
ks /GPa/(t*m™) /mm /mm

0235 210 7.85 20 12 0.679 0865 0.498 0.498
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Table 3 Natural frequencies of prototype
and theoretical model

PR Ji AL 2 I AEAE U 25
x [i] —75/Hz 0.9375 4.1925
y 1] —75/Hz 1.0625 4.7515
—#/Hz 1.8125 8.1055
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Table 4 Comparison between calculated and experimental
low order frequencies of the model

Pk A JEORIREAS A RS A A SRS A 15 22

x ] —75/Hz  0.9375 7.6813 7.55625 1.65%
y i —%&/Hz 10625 9.3767 8.56375 9.49%
—{il/Hz 1.8125 12.6323 14.60875 13.53%
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Fig. 2 Modal shapes of prototype
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Fig. 3 Modal shapes of model
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