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This work is devoted to the development and construction of a pilot-scale sterilizer for use in sterilizing an
intentionally contaminated with rowhide dogchew product Salmonella Bacteria. The optimum condition for complete sterilization
is also determined for use in the design of a industrial sterilizer. The 12-inch rowhide dogchew. which is of the largest product size
and hardest to completely sterilize. is used in the sterilization experiments. The effects on sterilization process of four operating
conditions. i.e. internal middle temperature at one end of a sample. internal pressure of the sterilizer, temperature-holding time and
final moisture or the increase in sample weight. are experimentally studied. The experimental results are used in the design and
sizing of an industrial sterilizer at a production rate of 150 kg-h.

Experimental results from a bench-scale autoclave show that complete sterilization was achieved by low-pressurc
steam heating at a controlled sample’s internal temperature of 70°C maintained for 15 minutes. The sample surface is observed to
be napped, parted and paler in color. An effort to overcome the qualily deterioration is carried out by wrapping the dogchew with
heat-resistance plastic bags before starting the sterilization process. and it is found, afler sterilization. that the sample surface
appeared better and almost the same as that before sterilization. However. it results in increased operating time for both the
wrapping and 50% longer holding time with lcad to higher operating cost and much lowered productivity. For sterilization of
unwrapped dogchew. increased the heating temperature at the initial heating phase by briefly increasing steam pressure is
observed to reduce heating time for 5 minutes out of 30 minutes. In addition, experiments were conducted at a decreased initial
volume of water from 500 ml to 20-10 mi in the autoclave. The experimental results show improvement in the sample surface with
less napping and negligible parting but. in the case 10 ml of water. the sample surface was drv and swollen. The final sample
weight also decreased due to loss in its moisture quantity. This indicates that the optimum content of water filled in the autoclave
1s 20 ml.

Additional. experiments were conducted using a pilot-scale sterilizer designed fabricated and set up at World Pet
International Co.. LTD. The effects on sample surface quality of three types of heating modes. i.e. direct steam heating and heating
by thermal radiation from the wall in the pilot-scale unit and heating by hot air in a full-scale drver. were studied. From the
experiments, it is found that the in decreasing order of surface quality effect of these three heating modes is direct steam heating.
heating by radiation and heating by hot air. In view of sterilizing effectiveness. a complete sterilization was achieved only by the
direct steam heating method whereas. the other two heating modes failed to give complete sterilization.

The design and sizing of an industrial sterilizer is carried out at a production rate of 150 ke'h composed of three main
sections. i.e. steam supply contraller. sterilizing vessel and vacuum maker is carried out. Chapter 8 of this thesis is devoted to a

complete detail of the description of the sterilizer.





