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Extended Abstract

With the growth of the clothes dryer market, the use of clothes dryers in households is gradually increasing [1].
Numerous studies have been conducted to predict the drying performance of tumble drum dryer. However, predicting the
drying performance of tumble drum dryers is challenging owing to complicated motion of clothes inside a tumble drum.
While studies using the Lewis number method and empirical correlations have been conducted [2,3], the drying performance
was predicted within limited range of variables. On the other hand, Lee et al. [4] confirmed the correlation between inlet air
conditions and heat and mass transfer rate in the tumble drum. A prediction model for the heat and mass transfer rates of
heat pump dryers was developed using Artificial Neural Network (ANN). The prediction model demonstrated high accuracy;
however, it was constrained to International Electrotechnical Commission (IEC) load.

In this study, the drying performance in terms of load types, such as IEC, Practical Clothes (PC), and Department of
Energy (DOE), was experimentally analyzed for various inlet air conditions. Mass of each load was set according to
respective test standard. Inlet air conditions included temperature, absolute humidity, and airflow rate. The temperature was
set at 40, 60, and 80 °C, absolute humidity at 0.01, 0.03, and 0.05 kg kgs. ', and airflow at 1.5, 3.0, and 4.5 CMM. In all
fabric types, the drying performance increased with an increase in the inlet air temperature and airflow rate, and it increased
with a decrease in absolute humidity. After confirming the evaporation tendencies for each fabric type, experiments were
conducted under fixed inlet air conditions (60 °C, 0.03 kg kga. !, 3.0 CMM) and identical mass condition (5.4 kg) to analyze
the drying performance among the different fabric types. The drying performance was the highest for the DOE, followed by
IEC and PC in sequence owing to the characteristics of the fabric type. Sensible heat transfer rate and mass transfer rate of
the DOE load were 11.0% and 24.4%, respectively, higher than those of the IEC load at a moisture content of 0.2.
Additionally, the sensible heat transfer rate and mass transfer rate of the PC load were 6.8% and 8.2%, respectively, lower
than those of the IEC load. Especially, the hydrophobic characteristics of the DOE and fabric structure of the PC were the
main reasons for these results. This phenomenon was notably evident within the region below the critical moisture content.
This study provides fundamentals in drying performance of clothes with different fabric types in the tumble drum dryer, and
the results of this study can be used to optimize the performance of tumble drum dryers for clothes.
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