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Calculation of Dose Distribution in Irradiation Chamber of the SVHI-Co0-60-T
Portable Irradiation System Before and After Loading, Using MCNP4C Code and
Comparison with the Results of the PMMA Dosimeters to Use for Wheat Irradiation

N. Balkanian, M. Yeganeh*, A. Ghaneh, M. Taghavi, A. Modaber
Research School of Radiation Applications, Nuclear Science and Technology Research Institute, P.O.Box: 5555515-196, Bonab — Iran

Abstract: SVHI-Co-60-T irradiation system has been used as a portable one with Co-60 source for
onion irradiation. To optimize and for the change of the system application, sufficient knowledge of the
absorbed dose of the products is necessary. In this paper, the absorbed dose in the irradiation chamber is
calculated for different points using MCNP4C code and then the results are compared with the
measurements by the Red, Amber and Clear dosimeters of the Radiation Application Research School,
along the central line of the chamber. The values obtained from dosimeters are in good agreement with
the code results. The dose distribution in the irradiation chamber has been calculated on a plane with
dimensions of 60cmx30cm. The minimum and maximum dose rates and the dose rate at the center of the
same dose area of the isodose curve are 0.3kGy/hr, 2.6kGy/hr and 1.25kGy/hr, respectively. Also, the
dose rate measured in the central area of the chamber using Red, Amber and Clear dosimeters is
1.37kGy/hr, 1.303kGy/hr and 1.302kGy/hr, respectively. Differences between the calculated dose using
MCNPA4C code and the measured dose emplaying three types of dosimeters are 8.7%, 3.8% and 3.8%,
respectively. After loading, the spacers have been designed in front of new sources with MCNP4C code
to have suitable dose with a uniform ratio to change its application from onion to wheat irradiation and
also to compare with the measurements.
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