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Abstract The purpose of this study was to develop a warm cover for greenhouse with excellent thermal insulation
and to propose ways of commercialization of the product. Feathers were used as filling materials because they
formed the air layer to enhance insulation. Instead of downs for clothing or other textile products, we used disposed
feathers. The developed product covers the outside of the greenhouse to keep the crops warm. It has multiple layers
including feathers as filling materials, padding, inside fabric, heat insulation materials and outer fabric. It has proven
to improve the insulation ratio. We developed other kinds of warm covers that are applicable to the inside of the
greenhouse or the small houses in the greenhouse. Also, R&D system of educational industrial complex enables us
to commercialize the products and building marketing strategies for them. This technology contributes to the
expansion of energy-saving facilities for farmers, and it can serve the development and spread of various products
utilizing feather.
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: Outside of greenhouse

: Feather as filing material
: Padding

: Inside fabric

: Outer fabric

: Heat insulating material
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Fig. 1. Product 1
Table 1. Experiment of Heat Insulation Ratio

‘ ) Result

Heat Insulation Ratio
sample

KS K 0560 : 2011 Constant Temperature Method
1. outdoor temperature : (20 * 2)C 94.1(%)
2. Heating unit : (36 = 05)C e
3. experiment equipment : Yasuda seiki

* sample : outer fabrictinside fabric(40g)+heat insulating
material+padding(4oz)+feather(70z)+padding(40z)+inside
fabric(40g)+outer fabric
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Fig. 2. Product 2
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Fig. 3. Product 3
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Easy to install 4.09
(a) Product 1
Outside warm cover :
chilli, green pepper, cucumber After Service Lightness
4.64 445
(b) Product 2
Inside (roll-up) warm cover : ) |
tomato, strawberry Energycunservalln‘;v.n_ -i(:ngth
s Usabiity
(c) Product 3
Small warm cover :
oriental melon, watermelon Satisfaction
5 455
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