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Improving thermal comfort of motorcycle helmet by using phase
change materials- a parametric study

M. Rabeee Fardaneh, M. N. Asmani, M.Rezaeian Kouchi, G. Karimi' *

School of chemical and petroleum engineering
'Associate professor of chemical engineering; ghkarimi@shirazu.ac.ir

Abstract:

This paper examines a novel design of helmet cooling system using phase change material (PCM) which absorbs
and store the heat produced by the rider. No electrical power supply is needed for the cooling system. During
wearing helmet the temperature on the rider head is maintained just above the PCM temperature and create
comfortable environment so the rider would not suffer from an uncomfortable and dangerous hot environment on
the head which will affect the rider alertness. The upgraded helmet were modeled and solved by a thermal resistance
network and finite difference method under unsteady state conditions; the effect of environmental conditions such as
air velocity and ambient temperature had been studied on the thermal comfort of the rider. This paper concludes that
designed helmet is very effective and practical in various ambient conditions in Iran.

Keywords: PCM, thermal resistance network, finite difference method, heat conduction, forced convection,
Thermal comfort, helmet
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