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Analytical Solution for the Heat Conduction Problan in a Canpound Sphere
and its Applications to an Incapsulated PCM
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(1 School of Pover Engineering NanjingNomalUniversiy Nanjing 210042 Ching
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Abstract The tmnsient energy equation of a hollov sphere filled with phase change material (PCM ) used b store
themal energy & analytically resolved under the thid boundary conditbn wih no phase change tak ng place The
tan perature functin is resolved with a typical ice ol storage spherg and san e characteristics of the e igenvalig and
the value of the ndex function are presented with the C 00 type of stored ice ball of a French company of Critopia
as an exanplk Whenwater is i solid state and liquid statg the tan perature cuwes ofwater and ice are drawn at 3
typical ten peratures Under the san e heat wransfer cond itbns itwas found that the tine needed forwater to freeze &
much bnger han the tme needed brice tomelf and the tme needed for them ost outsides ofw ater and ice to reach
the phase change tenperature are aln ost the sane The ten perature feld in e shovs amore sharp change than that
nwater during the sane tme The analytical soluiton can be used to resolve he transient conduction problen in a
hollov sphere and i can provide a standard for evaluating the resulis of som e approxin atem ethods such as integral
methods and numericalm e hods
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