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Development of Nano Ceramic Structures for HEPA Type Breathing Wall
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ABSTRACT: In the perspective of saving energy in buildings, high performance of insulation
and air tightness for improving the heating and the cooling efficiency has brought the positive
effect in an economical view. However, these building energy saving technologies cause the
lack of ventilation, which is the direct cause of increasing the indoor contaminants, and it is
also very harmful to residents because they spend over 90% of their time in the indoor area.
Therefore, the ventilation is important to keep indoor environment clean and it can also save
energy consumption. In this study, a HEPA type breathing wall is designed as a passive ven-
tilation system to collect airborne particles and to supply fresh outdoor air. To make fine po-
rous structures, polymer nano fibers which were made by electrospinning method are used as
a precursor. The nano fibers are coated with SiO2 nano particles and finally the HEPA type
breathing wall is made by sintering in the electric furnace at 300~500 C. The pressure drops
of nano ceramic structure are 8.2, 255 and 44.9 mmAq at the face velocity of 2.0, 5.9 and 8.8
cm/s, respectively. Also the water vapor permeability is 36g/m' - h - mnHg. In this research,
the porous nano ceramic structures are obtained and the possibility for the usage of a ma-
terial for HEPA type breathing wall can be obtained.

Key words: Breathing wall(%41+< H), Ventilation(27]), Pressure drop(t®£4), Porous
nano ceramic structure(th&¥4 Y72 A), Electrospinning (4 7] ¥FAL)
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Fig. 2. Schematic diagram of the electro-
spinning.
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Fig. 4 The Scanning electron micrograph of

the electrospun fibers from a 10 wt%
PEQ solution dissolved in water (El-
ectric field strength : 2 kV/cm).
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Fig. 5 Coated surfaces of nano fibers with SiO2 nano particles as a function of SiO2 concentration.

(¢) Nano ceramic structure fabricated at 300 C
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(d) Nano ceramic structure fabricated at 500 C
Fig. 6 Scanning electron micrographs of the HEPA filter, the PEO nano fiber, and the nano ceramic
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Fig. 7. Scanning electron micrograph of the
nano SiO2 tube.
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Fig. 8 Pressure drop of nano ceramic structure.
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