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Abstract

The aims of this research are to design and to construct the multi-stage line-cassava
baking machine with continuous apron conveying system. The purpose of this design is to
protect line-cassava from overheated causing surface gel and moisture ventilation clogged.
The proposed machine consists of multi-chambers allowing temperature to increase for 3
stages and remaining stage is set for cooling the higher temperature. The baking machine
equipped with all accessories is adopted to heat and mass transfer theory for conveying
system on spread sheet - aided dryer design and evolution & Nelder and Mead method. The
built machine has one-layer stainless apron conveyor with 5 mm diameter reamed and 25
mm separated throughout 6 meters long of the stainless belt. The dimension of machine
conveying is of the total length of 20 meters (upper and lower parts) and 6 meters for baking
chamber and width of 2 meters driven by 4.8 kw motor with the lowest speed of 2 meters
per hour. The machine is fueled by the 245-kilowatt burner. The hot air is transferred via 6
inched diameter insulated duct to the machine’s first three upper chambers and 4 stages of
the lower chamber with average air flow of 20 meters per second. The moisture is pushed
from the system with different pressures through 8 channels with the dimension of 20 X 20
centimeters in each stage and 6-inch hood at the baking chamber in order to enhance the
baking efficiency at high atmospheric humidity.

The performance testing of the machine is designed according to the general factorial
design and it can be concluded that the prior moisture of the line cassava and temperature
are significant different but the interaction between moisture of cassava before baking and
temperature is not significant different at & = 0.5.

All data are analyzed and constructed the linear regression model. It can be
summarized that, to obtain 16%wb cassava, the prior moisture of cassava at 40%wb should
be baked at 120 C while that of 65%wb should be baked at 65 C, respectively.

For engineering economic analysis, the machine investment is very attractive at current
situation. And for sensitivity analysis, the raw material cost is at most 3.49 baht per kilogram,
the lowest daily capacity is at least 1,191.46 kilogram, and the baked cassava price is at least

5.62 baht per kilogram will make this machine investment preferable.
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