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ABSTRACT 

Freezing preservation of perishable food products has 

assumed greater importance in the recent years because low 

temperature processing of food materials reduces microbiological 

activities, and chemical and biochemical reactions in the food 

material which lead to increasing shelf life, and maintaining 

good quality. 

The air—blast and contact plate freezers are most 

commonly used for freezing of the food materials. The quality 

of the frozen food mainly depends on the rate of freezing. It 

is well known that faster the freezing,bette.r is the quality. 

Thus, it is important to study the transient heat transfer during 

freezing to predict the freezing time under various processing 

conditions. However, to predict the freezing time accurately, 

precise knowledge of thermal properties of material is essential. 

In the present work, thermal conductivity and thermal 

diffusivity have been measured for twelve fish varieties, viz., 

saman, sol, black, bhitki, black pomphret, mackerel, red bhitki, 

singre, hilsa, surama, white pomphret, malliand rohu over a 

range of temperature , Mathematical models have been developed to 

analyst: the freezing procgassand to predict the freezing time in 

the air—blast and contact plate freezers. 

The line heat source method has been employed since it 

is simple, accurate and enables simultaneous measurement of 

thermal conductivity and thermal diffusivity. The reliability 
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and accuracy of data was ascertained by repeated measurements 

and comparing them with the available data. Simple correlations 

for thermal conductivity and thermal diffusivity have been 

presented. Further, the fat1 
 protein and moisture content of 

all the varieties of fish have been measured by extraction, 

Kjeldhal and the oven method respectively. 

The mathematical model developed to analyse the freezing 

process and to predict freezing time of food material is com-

prehensive and takes into account all probable stages which 

may occur during freezing under various processing conditions. 

It considers the solid fraction distribution in the freezing 

zone (which is a mixture of frozen and unfrozen material) as 

a function of temperature. Further, freezing is assumed to 

take place over a range of temperatures. 

The computed results of the proposed model have been 

compared with the available experimental data and with the 

calculated values using empirical correlation. The comparison 

shows a good agreement. 

Two separate models developed for calculating freezing 

time of food material in the contact plate freezer consider 

constant and variable thermal properties. These models take 

into account the simultaneous occurrence of frozen, freezing 

and unfrozen zones and solid fraction distribution in the 

freezing zone as a function of temperature. Although the 

variable thermal property model is slightly complicated, it 

is more realistic. Finally, the effect of various parameters 

on freezing time has been studied. 
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