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Abstract 

Existing methods of drying fabrics involve energy-intensive thermal evaporation of moisture from clothes. 

Drying fabrics using high-frequency vibrations of piezoelectric transducers can substantially reduce drying 

time and energy consumption. In this method, vibrational energy generates instability on the liquid-air 

interface and mechanically ejects water from a wet fabric. Here, for the first time, the physics of the 

ultrasonic fabric drying process in direct-contact mode is studied. The kinematic and thermal responses of 

water droplets and fabrics on piezoelectric crystal transducers and metal mesh–based transducers are studied. 

The results suggest that on piezoelectric crystal transducers, the response of a droplet subjected to ultrasonic 

excitation is dictated by the relative magnitude of the surface tension and the ultrasonic excitation forces. 

The drying process for a fabric on the studied transducers consists of two regimes—vibrational and thermal. 

When the water content is high, the vibrational forces can eject bulk water rapidly. But the more strongly 

bound water within the smaller fabric pores evaporates by the thermal energy generated as a result of the 

viscous losses. This study finds that a metal mesh–based transducer is more suitable for dewatering fabrics, 

as it facilitates the ejection of water from the fabric–transducer interface to the opposite side of the mesh. A 

demonstration unit developed consumes 10–20% of the water latent heat energy at water contents greater 

than 20%.  
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