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This research concerns about a numerical study of the behaviors alnd'7 eszesct?gf
convective heat transfer coefficient on the production rate of tubular-ice making process.
This research creates a computer program by using finite difference method with fully
implicit scheme for simulating ice formation inside a smooth pipe made of stainless

steel in the tubular-ice making machine, which uses ammonia as the refrigerant.

This study found that the agreement between the ice thickness, which is
obtained from the numerical results at the end of process, and the data from a field
measurement has an error of 4%. The convective heat transfer coefficient, the ice
formation rate and the cooling load decreases significantly in the first 10 minute of
process. Thereafter, the reduction rate starts to decrease until it approaches a constant
because the ice has low conductivity and behaves as like an insulator. The ice
thickness increases; therefore, the overall conductivity of system is decreased. The
convective heat transfer coefficient, as a function of the saturated ammonia
temperature, has a major effect on the production rate. This study shows that at the
saturated ammonia temperature of -7.5 °C, decrease of 0.5 °C of the temperature
results in an increase of production rate by 8%. The energy intensity decreases at the
beginning of the process until it reaches the minimum value at 4 minutes. Afterward it
rises up until getting the maximum value at the end of the process. In overall, the
energy intensity is almost constant, whereas the mean value is 0.36 MJ/kg and the

different of peak value is +7.5% and -4%. From these results, it indicates the efficient

way to improve the energy consumption of the tubular-ice making process.




