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Abstract 
Preservation of food by radiation processing has been widely accepted and 

yielding tremendous industrial and societal benefits. It is a challenge to meet 
the vast range of dose requirements for the radiation processing of food 
items in the most economical way.  

The Board of Radiation and Isotope Technology, a unit of the Department 
of Atomic Energy, Government of India is developing a Co60 irradiator of 
Category-III for the radiation processing of food commodities for 
commercial application. In this irradiator water is the only shielding material 
and unlike other irradiators this does not have any concrete or lead shielding 
above ground and no electrical interlock systems. The radiation source never 
leaves underwater shielded position.  

A computational method has been developed for the dose and throughput 
estimations which is used for the optimization of various parameters of this 
irradiator. Co60 source pencils of total strength 18.5 PBq arranged in two 
tiers in a rectangular source frame is considered ideal for this irradiator. 
Food items in the density range 0.15 x 103 kg.m-3 to 1.0 x 103 kg.m-3
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 were 
considered for processing. Product enclosed in a box of dimensions 1.2m x 
0.6m x 1.2m moves and occupies four positions around the source. The 
product is kept dry by proper leak tightners. The double side irradiation 
provides a good dose distribution within the product. Parametric analysis has 
been carried out for various possible inactive gap lengths between the two 
tiers of the source and for various distances between the source and the 
product in order to optimize them for the acceptable dose uniformity within 
the product as well as for the best source utilization efficiency.  This has 
been done for different density products. 
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