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Abstract

It is possible to extend the shelf life and reduce the waste of agricultural products due to removing bacteria,
viruses, insects and pests by means of gamma irradiation with the absorbed dose amount determined by
microbiology and food laboratories. For this purpose, the design and construction of a self-shielded gamma
irradiation system for irradiation of grains and legumes with radioactive sources of cobalt-60 with activity of
50 kilocuries was performed. In this system, agricultural products are fed in bulk into the input funnel with a
conveyor belt. The products move from the inlet funnel to the spiral due to gravitational force and after passing
through it, they enter the cask (irradiation chamber) to be irradiated. The absorbed dose amount of agricultural
products depends on the time duration that they stay in the irradiation cask, their density, and their type of
products, etc. Irradiation time can be adjusted by changing the rotational speed of the screw conveyor
considering the last amount of activity remained in the cask at the time of irradiation by means of a software
product. The design and construction of type 1 radiation system is based on ANSI/HPSN43.7-2018 standard
designed using Solidworks software and basic biological shielding standard ISIRI7751 modeled and calculated
by MCNPX software. Other designs and constructions, including industrial and facility drawings, electrical
drawings, structural analysis, welding and electrical and control systems were also carried out based on their
respective standards. The built mechanical structure can withstand 140kN of loading. The unique design of the
entrance chamber in a form of a step instead of a spiral reduces the volume of lead material required for
shielding by 2 tons compared to a similar irradiation system made in Hungary. The output mass flow rate of
irradiated products in this system is about 1 ton/hour for wheat with dose of 200 grays. The dose uniformity
ratio of 2 was obtained, which is acceptable for industrial radiation works.
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