SRFF- 16

Key

R G 9%

XAIFES

* 55 388(1997)/pp. 343~353

o) 8% YAl 2Hol g o] £H o)A

Theoretical analysis on the cool storage system using clathrates

words : Clathrate( £33} §&

g x %

J. D.Chung,]l.

g

), Cool storage system( =

Abstract

ol M*, B & M
S. Jung, H. Yoo,

|

0
J.

ZW Al ~¥), Formation rate(#§

=
eay

!
G

343

UNEXI 3]
Al

Lee

)

This paper presents a theoretical model for predicting transient behaviors during storage

process of the cool storage system using the R141b clathrate. Introduction of the lumped ca-

pacitance method along with a brine reservoir having large thermal capacity yields a set of

simplified energy equations. Based on the Arrhenius equation and the known experimental

findings, the formation rate of clathrate for which the degree of subcooling is properly ac-

counted is newly developed. An effective nondimensionalization of the model equations facihi-

tates the closure of modeling as well as parametric study. Calculated results for a specific

case not only simulate a typical pattern of temperautre variation in the tank successfully,

but also agree reasonably well with available data. The effect of each characteristic parame-

ter on the system performance 1s also investigated. It 1s revealed that the dominant among

relevant parameters are the activation energy of reaction, the degree of subcoling and the in

itial mass fraction of refrigerant. Finally, the uncertainly associated with modeling of the

shaft work variation appears to need further studies.
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