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Abstract : Even though urea-SCR system is a powerful technique to de-NOx, it has some critical issues such as ammonia slip,

transient injection, freezing of urea solution at extreme col

d ambients. In the present study, numerical analysis on three-

dimensional unsteady heating problems is conducted with the commercial software STAR-CCM+(9.06) to find the melting

phenomena of frozen urea-water solution and urea liquid vol
urea solutions. After evaluating the accuracy of the numeri

ume fraction, temperature profiles and phase change behavior in
cal method by comparisons with experimental data, numerical

analysis was conducted with several different shapes of heater units. From the results, it was found that the amount of melted

urea is 305 mL during 20 minutes of heating period.
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Fig. 1 Heat transfer characteristics of melting
phenomena with Different Shapes of Electric
Heating Units
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Fig. 2 Temperature distributions with elapsed time
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Fig. 3 Comparison of melted urea
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