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Abstract TE 1 37 0 49

This research investigated the drying of munchy and rawhide dog chews in order to
design a continuous dryer. The study covered batch dryers already in use in the factory,
and the design and construction of a small experimental dryer to investigate of the effects of
the major factors on the drying rate, namely, material type, air temperature and air velocity.
Experimental data on the drying rate was used to develop mathematical models of the belt
conveyor dryer, cross flow tunnel dryer and parallel flow tunnel dryer, and the models were
used to calculate their required sizes.

The batch dryer was found to yield a rather wide non-uniformity in the final water
content among the different trays. When the effect of the insertion of steam exhaust ducts
was investigated, it was found that the modified batch dryer had a lower energy efficiency
than the unmodified batch dryer, the values being 40.46-46.10 percent and 43.38-54.08
percent, respectively.

‘When the various factors were investigated -experimentally, it was found that the
drying rate of 12-inch rawhide was the slowest among dog chews. It was found that the
drying rate increased when either the hot air temperature or air velocity increased. The
highest air temperature is limited by the quality of the dried products, which must not
deteriorate. The drying rate was found to increase until the air velocity exceeded some
critical valve, above which the drying rate dropped'. The experimental velocity that yielded
the highest drying rate was 1.0 meter per second for both 12-inch and 4-inch rawhide.

Results of simulation revealed that the suitable continuous dryer type for dog chews
is a cross-flow tunnel dryer having 2 sections. The suitable conditions were hot air at 60 °C
and 1.0 meter per second air velocity in both sections and recycle air ratio of 0.3 and 0.9 in
each section, respectively.

Finally, energy expenses were compared between the batch dryer heated
electrically and the continuous dryer heated by gas fuel. It was found that the latter
achieved at least.15% in energy savings. In addition, the continuous dryer would upgrade

the production process to meet the export standards for dog chews.



