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Characteristics of the Initial Stage of CaCO; Crystallization
Fouling on Two Kinds of Oblique Fin Tube

SHENG Jian, ZHANG Hua, ZHAO Ping
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: To investigate the effect of CaCO; concentration and velocity on CaCOs; scaling fouling
process on plain, straight oblique and saw-tooth oblique fin tubes, experiments were done at
different CaCO; concentration, velocity and surface parameter of the three kinds of tubes. The
results show that the homogeneous nucleation rate and the growing rate both increase when CaCOs;
concentration increases. This makes the scaling particle concentration and fouling ion concentration
increase, the former leads to more scaling on tubes and the later enlarges the heterogeneous
nucleation rate and growing rate. Higher velocity decreases the nucleation of scaling, scaling crystal
and fouling resistance,but it can prolong the induction period. Higher velocity increases nucleation
rates on straight oblique fin tube and saw-tooth oblique fin tube, but the induction period extends
and the mass of scaling and fouling resistance decrease. Straight oblique fin tube and saw-tooth
oblique fin tube have bigger heat transfer coefficient than plain tube under both clean and fouling
conditions in despite of smaller fouling resistance and a little more scaling. Under the same
condition, saw-tooth oblique fin tubes have bigger heat transfer coefficient and fouling mass than straight
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oblique fin tubes,but the total heat transfer coefficient is bigger than that of straight oblique fin tubes.

Key words: oblique fin tube; calcium carbonate; crystallization fouling
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Fig.1 Experimental setup of CaCO; scaling
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Fig.2 Fouling resistance of plain tube
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Tab.1 Induction period and fouling resistance under different conditions

HE T EAHE i AR
FRLE mamn MR oy OB gy, 10h AR
0.5 mmol/L, 0.04 m/s 3.1 0.000 272 ol 0.000 169 4.0 0.000 169
0.5 mmol/L, 0.07 m/s 4.0 0.000 160 4.4 0.000 107 3.9 0.000 107
1.0 mmol/L, 0.04 m/s 1.8 0.000 395 2.3 0.000 311 2.3 0.000 311
1.0 mmol/L, 0.07 m/s 1.9 0.000 355 3.0 0.000 218 2.5 0.000 218
2.0 mmol/L, 0.04 m/s 0.6 0.000 745 1.2 0.000 569 0.9 0.000 569
2.0 mmol/L, 0.07 m/s 1.5 0.000 559 1.4 0.000 412 0.9 0.000 412
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Fig.3 Fouling resistance of straight oblique fin tube
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Fig.4 Fouling resistance of saw-tooth oblique fin tube
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Fig.9 Scaling morphology on saw-tooth oblique fin tube at 2 h
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Fig.10 Scaling morphology on saw-tooth oblique fin tube at 10 h
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