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Development of cocoon oven using the heat expanding lens from

sunlight for increasing baking efficiency
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 ABSTRACT

This research entitled “Development of cocoon oven using the heat expanding lens from sunlight for
increasing baking efficiency” aimed 1) to create and find the efficiency of cocoon oven using the heat expanding
lens from sunlight for increasing baking efficiency; 2) to transfer the created technology that is the cocoon
oven using the heat expanding lens from sunlight for increasing baking efficiency. The methodologies used
both development process and performance researches. They started from studying the fundamental data
and relevant researches for being guidelines to design, construct and find the efficiency of the cocoon oven,
including studying satisfaction of silk worm harvesting community for its efficiency of the cocoon oven after
technology and knowledge transfer.

Research results are illustrated as the followings. For temperature collecting and heat dispersing in the
cocoon oven using the heat expanding lens, the results found that it could collect the maximum average
heat at 72°C. It could collect the heat and had the highest efficiency during 11 AM - 2 PM. In contrast, the
cocoon oven without the heat expanding lens could collect the maximum average heat at 60°C. Compared
with the cocoon oven without the heat expanding lens, the cocoon oven using the heat expanding lens could
increase heating temperature up to 12°C,

For studying preserving time of baked cocoon by testing average 4000 g per layer totally 3 layers that
were 12000 g per time at the average temperature was 72°C, the cocoon weight after baking or the moisture
loss was 36.2% in each baking. The baked cocoon was very dry from grinding the silk worm with hands. After
that, the dried cocoons were room temperature-conditioned and then packed in plastic bag; they can preserve

during 6-7 months before fungus found. When compared the conventional method of local wisdom, using the
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bamboo trays for drying the cocoons in sunlight with turn the cocoons every 4 hour, it takes time about 3-4
days that the silk worms will dead within 6-7 days. Then, they are dried but can preserve on 1 month then
fungus found.

For cocoon quality testing by comparing between the silk thread after baking and fresh cocoon in silk
easy-reeling using 30 cocoons per time totally 9 times in boiler at 70-75°C, spinning time at 60 rounds per
minute, and cocoon moisture contents between 7.2-37.4%, respectively, they found that the reeling quality
of the cocoon that was baked to decrease moisture at 36.2% was not different from that of the fresh cocoon.
Besides, the baked cocoons to decrease moisture more than 37.4% were decreased in easy-reeling that was
different from the fresh cocoon.

For studying the satisfaction of silk worm harvesting community for the efficiency of the cocoon oven
using the heat expanding lens from sunlight after technology and knowledge transfer concerning the using
process, the cocoon oven structure in sunlight receiving sets and heating reflecting lens, air ventilation sets
and heat collecting, and cocoon tray sets, they found that overall satisfaction was in sood level (X= 4.18, S.D.
= 0.68). In each item from the average highest levels to lower are as the followings; 1) air ventilation sets and
heat collecting (X= 4.36, S.D. = 0.55, cocoon tray sets (X= 4.42, S.D. 0.72), and sunlight receiving sets (X=4.06,
S.D. = 0.77), respectively.

Keywords : Cocoon oven using the heat expanding lens, Cocoon Storage
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