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Numerical smulation and experimental verification of heat transfer for

fruits and vegetables during heat treatment

Yin Haijiao, Yang Zhao™, Chen Aigiang
(Thermal Energy Research Institute, Tianjin University, Tianjin 300072, China)

Abstract: In order to investigate the heat transfer mechanism of postharvest fruits and vegetables during heat treatment, a
universal heat transfer model suitable for columnar and spherical fruits and vegetables was established. The results showed that
the established model could well predict the temperature changes of heat-treated fruits and vegetables, and the relative errors
between simulated and measured results were lower than 5%. With the same treatment effect, the heating time of the
Elizabeth muskmelon treated by the hot water method was only 35%-50% of the heating time of the Elizabeth muskmelon
treated by hot air method. The surface heat transfer coefficients of the muskmelons treated by hot water and hot air were
190-250 and 10-30 W/(m?°C) respectively. The universal heat transfer model and experimental results can provide guidance
for operation and optimization of the heat treatment of postharvest fruits and vegetables.

Key words: heat treatment, models, numerical analysis, heat transfer, fruits and vegetables



