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ALCool: Utilizing Alcohol’s Evaporative Cooling for Ubiquitous Cold

Sensation Feedback

O Takumi HAMAZAKI (UEC), Taiki TAKAMI (UEC), Keigo USHIYAMA (UEC, JSPS), Izumi

MIZOGUCHI (UEC), and Hiroyuki KAJIMOTO (UEC)

Abstract:

Tactile technologies are important for novel user experiences. Among several tactile submodalities, cold sensation

is essential for realistically portraying materials and environments. However, current cold presentations such as Peltier devices
face challenges like low energy efficiency and the need for complicated equipment. Addressing these, we suggest leveraging
alcohol’s endothermic property during vaporization. Our prototype, a wristwatch wearable with a fan and vibrator, capitalizes
on alcohol’s high volatility by absorbing ambient heat upon evaporation. The device further enhances the cooling effect by
circulating air around the skin. It offers advantages over Peltier devices in power efficiency, compactness, and multifunctionality
like vibration and wind. Using alcohol as a cooling method was not considered conventional, but social change after COVID-19

enabled ease of procuring a tiny amount of alcohol.
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Fig.1 Device Configuration.
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Table 1 Conditions for Evaluating the Cooling Capability of
the Wearable Device.

Cartridge Wind .
L Additional Info
Presence Direction
Cl1 True Towards
Cc2 True Away
C3 False Towards
C4 False Away
C5 True None No wind delivered
C6 - - Using 20 mm square Peltier element
Cc7 - - Using 30 mm square Peltier element
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Fig.2 Amount of skin temperature decrease for each cooling

condition.
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Fig.3 Skin temperature decrease during alcohol application at

the duty ratio at which the fan is driven.
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Fig.5 Application Examples.
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