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Abstract

This project aims to construct and test the proof-of-concept industrial- scale
prototypes of “a drying oven with an outside conveyor chain” and “a stripping machine”
for an effective production line of powder-free latex medical gloves with high productivity.
Vulcanization process of rubber film is also studied in this phase of research to collect
important information, useful for the production line design. In addition, feasibility of using
a flameless combustor in industrial is investigated in order to increase energy efficiency of
the production line.

The drying oven designed with an outside conveyor chain has been constructed and
tested, it was found that the energy loss could be reduced about 12% when compared to
the industrial one. When considering the humidity, it did not affected on drying time in the
range of testing conditions like the temperature. Therefore, it is not necessary to control at
low humidity, which the additional energy is required for removing water. For the flameless
combustor, it has the high potential to develop for using in the industrial. This combustor
provides high exergy efficiency and very low (zero) emissions.

For the designed stripping machine, it has been constructed and tested. The speed
could be done at the target of 0.58 m/s and the formers could be controlled very well.
However, the test results showed that movement of former in the main conveyor is not
synchronous with the removing tip of the striping machine. This can be solved by avoiding
use of the mutual driving motor. The designed stripping machine would work very well
when its conveyor driving motor is separated from that of the main conveyor.

Finally, the study of vulcanization process leads to the following conclusions (1)
reduction of latex in the compound did not influence on maturation, latex film drying, and
vulcanization time. (2) The compound with the filler, CaCOs, has longer time for maturation,
and latex film drying than that without the filler. (3) For the factory compound, it is found
that there is opportunity to reduce the time and energy for vulcanization process, including

production cost.



