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(57) Abstract: Provided is a purifying apparatus, which includes ultraviolet lamps and an ozone lamp having different wavelengths
from one another and disposed in tubes to remove bacteria, VOC, bad odors in water or air, and these tubes are arranged in a serial or
parallel way. Folds are formed at inner ends of the spiral photocatalytic sheets which are in contact with the lamps and the respective
lamps are inserted into to increase the contact area with air or water and the one with the lamp, thereby preventing the lamp from
being damaged. The purifying apparatus includes: an outer case having an inlet and an outlet; a spiral photocatalytic sheet to be
inserted into the outer case; a UV lamp to be inserted into the spiral photocatalytic sheet, wherein folds are disposed at an inner side
of the spiral photocatalytic sheet where a space for inserting the UV lamp is formed.
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Description
PURIFYING APPARATUS USING PHOTOCATALYTIC SHEET
Technical Field
[1] The present invention relates to a purifying apparatus using photocatalytic sheets,

and in particular, to a purifying apparatus using photocatalytic sheets, which includes
ultraviolet lamps and an ozone (03) lamp which have different wavelengths from one
another and are disposed in respective and separate tubes to effectively remove
bacteria, volatile organic compounds (VOC), bad odors included in water or air, and
these tubes are arranged in a serial or parallel way. Folds are formed at inner ends of
the spiral photocatalytic sheetswhich are in contact with the lamps and the respective
lamps are inserted into to increase the contact area with air or water and the contact

area with the lamp, thereby preventing the lamp from being damaged.

Background Art
[2] [Document 1] Korean Patent Registration No.0671232 on January 12, 2007
[3] [Document 2] Korean Utility Registration No.0254611 on November 7, 2001
[4] In general, a purifying apparatus has been known, which allows a semiconductor

used as an electrode to be contacted with TiO2 having chemical stability and fa-
cilitating treatment and supply, and irradiates UV light output from a UV lamp onto a
photocatalyst separated by holes and having positive and negative charges, so that
hydration radicals generated at this time carry out sterilization and deodorization.

[5] Such a purifying apparatus allows the photocatalytic sheet coated with the pho-
tocatalyst to be plurally stacked to purify air or water passing through the sheets.
However, such a structure occupies a large volume so that its efficiency is low.

[6] Document 2 is intended to obtain a high efficiency in a small space, which
corresponds to the case that the photocatalytic sheet has a spiral shape. Accordingly,
there occur many contacts between air or water and the photocatalytic sheet while the
air or water flows along the spiral passage formed by the photocatalytic sheet.

[7] However, even when the spiral-shaped purifying apparatus uses one spiral photo-
catalytic sheet, its contact area is not sufficiently large. The structure using one UV
lamp makes it difficult to obtain a significant sterilizing effect. That is, the sterilizing
abilities become different from each other depending on the light wavelengths
irradiated from the UV lamp, and VOC removal or deodorization becomes also
different.

[8] None the less, the conventional case has a weak sterilizing ability even though it uses
the UV lamp having a large range of wavelengths to save the space.

[9] An inner end of the spirally wound photocatalytic sheet is direct contact with the UV
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[16]

[17]

lamp. Accordingly, the sharp contact end may damage the UV lamp at the time of
producing, assembling, disassembling, or repairing the lamp.

In addition, according to the conventional art, purification of water or air depended
on the spiral photocatalytic sheet only. This was due to the fact that the photocatalyst
could not be coated on other portions of the purifying apparatus. In particular, the case
has a small inner diameter and a long length so that the photocatalyst could not be
coated on the inner side of the outer case, that is, the inner side of the outer case where

the photocatalyst and the UV lamp are to be inserted.
Disclosure of Invention

Technical Problem

In view of the problems mentioned above, the present invention is thus directed to a
spiral photocatalytic sheet, which allows its structure to be changed to more increase
the contact area with water or air and to prevent the UV lamp from being damaged in a
portion in direct contact with the lamp.

In addition, UV lamps having respective different wavelengths optimized for ster-
ilization, deodorization, and purification are coupled with each other in order to
increase the ability of purifying water or air.

In addition, a photocatalytic tube is inserted between the spiral photocatalytic sheet
and the outer case for allowing more water or air to be in contact with the photocatalyst
and a spiral photocatalytic sheet and a UV lamp are inserted therein so that the pu-

rification ability is enhanced.

Technical Solution

One aspect of the present invention is to provide a purifying apparatus using a photo-
catalytic sheet, which includes an outer case having an inlet and an outlet; a spiral pho-
tocatalytic sheet to be inserted into the outer case; an ultraviolet (UV) lamp to be
inserted into the spiral photocatalytic sheet, wherein folds are disposed at an inner side
of the spiral photocatalytic sheet where a space for inserting the UV lamp is formed.
Advantageous Effects

According to the present invention, folds are arranged at an inner end of a spiral pho-
tocatalytic sheet, so that the inner end acts to prevent a UV lamp from being damaged
at the time of lamp production, and a contact area with water or air is increased by the
folds to enhance the purification.

A photocatalytic tube is also disposed in combination with the spiral photocatalytic
sheet, so that the conventional drawback that an inner surface of the outer case cannot
be coated with the photocatalyst can be overcome, thereby increasing the purification
as much as possible.

In addition, a plurality of UV lamps and ozone lamps having wavelengths suitable
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for purification, VOC removal, deodorization, and so on, are disposed so that the pu-
rification can be enhanced.

Further, a plurality of UV lamps are arranged to enhance the purification so that the
ozone can be removed. Therefore, the ozone lamp, which could not be used due to the
occurrence of ozone having a strong but harmful sterilizing power can be disposed and
used.

Brief Description of Drawings

FIG. 1 illustrates a cross-section of an exemplary embodiment of the present
invention.

FIG. 2 illustrates a disassembled state of an embodiment of the exemplary
embodiment of the present invention.

FIG. 3 illustrates the cross-section taken along the A-A line of FIG. 2.

FIG. 4 illustrates a detailed perspective view of spiral photocatalytic sheets.

FIGS. 5 to 7 illustrate exemplary embodiments including a plurality of outer cases.
Best Mode for Carrying out the Invention

The present invention provides a purifying apparatus using a photocatalytic sheet,
which includes: an outer case 3 having an inlet 1 and an outlet 2; a spiral photocatalytic
sheet 4 to be inserted into the outer case 3; a UV lamp 5 to be inserted into the spiral
photocatalytic sheet 4, wherein folds 6 are disposed at an inner side of the spiral photo-
catalytic sheet 4 where a space for inserting the UV lamp 5 is formed.

The folds 6 may be arranged over the entire spiral photocatalytic sheets 4, or may be
formed partially in predetermined portions of the inner side.

A photocatalytic tube 7 coated with the photocatalyst is inserted between the outer
case 3 and the spiral photocatalytic sheet 4. The photocatalytic tube 7 may be formed
of any material such as paper, metal, nonferrous metal, synthetic resin, or rubber, and
is coated with the photocatalyst such as TiO2 on its surface.

Such a photocatalytic tube 7 is preferably rolled in a round way when tile planar
plate is coated with the photocatalyst and is inserted into the outer case 3, and may
have the cross-section as shown in FIG. 3.

Sanding, shot blasting, chemical corrosion, or thermal spraying is preferably carried
out on the surface of the spiral photocatalytic sheet 4 or the photocatalytic tube 7 for
increasing the efficiency of the photocatalytic coating and facilitating photocatalyst
adhesion and deposition.

The outer cases 3 are coupled to each other by the coupling tubes 8 in a serial or
parallel way, and inserted into the outer cases 3 are the UV lamps having different
wavelengths from each other, the UV lamp 5 and a visible light lamp having different

wavelengths from each other, the UV lamp 5 and an ozone lamp having different
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wavelengths from each other, or the UV lamp 5, a visible light lamp, and an ozone
lamp having different wavelengths from each other, so that the purification can be
carried out on a wavelength basis.

That is, the inlet 1 and the outlet 2 are formed in the outer case 3, so that the inlet 1
and the outlet 2 of the outer case 3 disposed between the outer cases become the
coupling tube 8 altogether.

In either case of having one outer case 3 or a plurality of outer cases 3 coupled to
each other, a fan 9 or a pump may be attached to any one of the outer cases 3, or may
be arranged anywhere on the flow passage of the water or air. It is also possible to have
no fan 9 or pump when the flow pressure of the water or air exists.

The outlet 2 may be formed in the fan 9. In this case, the outer case 3 does not have
the outlet 2.

The purifying apparatus having one outer case 3 as described above is shown in
FIGS. 1 and 2, and the purifying apparatus using the UV lamp 5 and the visible light
lamp with different wavelengths from each other and a plurality of outer cases 3 is
shown in FIGS. 5 to 7.

First, the case using one outer case 3 is shown in FIGS. 1 and 2 in detail. Referring to
FIG. 1, the outlet 2 is formed not in the outer case 3 but in the fan 9. However, an
opening of one side of the outer case 3 may be the outlet 2 even in this case. Ac-
cordingly, the outer case 3 having the inlet 1 and the outlet 2 does not necessarily
means that the wall of the outer case 3 is penetrated.

The spiral photocatalytic sheet 4, the photocatalytic tube 7, and the outer case 3,
which are coated with the photocatalyst, are shown in FIGS. 1 to 4. Various photo-
catalysts including TiO2 are coated on the photocatalytic sheet to allow the pho-
tochemical reaction to occur from light irradiated by the visible light lamp or the UV
lamp 5 so that the contaminated water or air flowing through the outer case can be
purified, deodorized, or sterilized.

The spiral photocatalytic sheet 4 may have both smooth surfaces and preferably has a
fold shape for increasing the reaction efficiency and stability. That is, the spiral photo-
catalytic sheet 4 has an overall fold shape such as ripples, which are spirally wound.
The spiral photocatalytic sheet may have the folds 6 where only inner ends of the pho-
tocatalytic sheet are in contact with the UV lamp 5 as shown in FIG. 4.

The folds 6 formed in the inner ends are locations in contact with the UV lamp 5 as
shown in FIG. 4, which act to prevent the UV lamp 5 from being damaged at the time
of assembly or use. Regardless of the smooth shape or the folded shape of the folds in
the spiral photocatalytic sheet 4, at least one vent hole may also be formed in the spiral
photocatalytic sheet 4 for adjusting the reaction and the flow of water or air.

The folds 6 allow the overall reaction area to be increased. In addition, the contact
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area with the water or air is increased and the contact area with the UV lamp 5 is
increased by the curve of the folds 6 in comparison with the conventional straight line-
shaped case, so that the UV lamp 5 can be prevented from being damaged. That is,
there were no folds 6 so that the sheet had a sharp straight line shape in the con-
ventional art. Accordingly, the UV lamp 5 was damaged by the contact impact with the
UV lamp 5. However, according to the present invention, the portions in contact with
the UV lamp 5 become the folds 6, so that the contact area is significantly increased to
disperse the impact, thereby protecting the UV lamp 5.

The spiral photocatalytic sheet 4 is assembled with other components as shown in
FIG. 2, and a plurality of the spiral photocatalytic sheets assembled with the
components are shown in FIGS. 5 to 7. FIG. 5 illustrates the case that one side of the
lower outer case 3 positioned becomes the inlet 1 and the outlet 2 is formed in the fan 9
or pump. FIG. 6 illustrates the case that the inlet 1 and the outlet 2 are formed in the
lower and upper outer cases 3, respectively. FIG. 7 illustrates the case that the inlet 1 is
separately formed in the lower outer case 3.

Purification of water or air will now be described based on the structure where outer
cases 3 as described above are coupled to each other.

The contaminated water or air flows through the inlet 1, and this fluid flow results
from the delivery pressure of the fan 9, pump, or the fluid itself. The fluid rotates
around the UV lamp 5, because it flows along the screw-shaped passage formed by the
spiral photocatalytic sheet 4.

Accordingly, light emitted from the UV lamp 5 is subjected to photochemical
reaction with the photocatalysts coated on the spiral photocatalytic sheet 4 and the pho-
tocatalytic tube 7 to carry out the purification.

The spiral photocatalytic sheet 4 has folds so that the purification is enhanced over
the conventional art and is more enhanced by the photocatalytic tube 7.

The fluid flows through the sequential outer cases 3 to be purified or sterilized by the
UV lamps having different wavelengths from each other, and is also purified by the
visible light lamp or the ozone lamp.

That is, the structure including a plurality of outer cases 3 coupled to each other is
intended to discriminate respective functions and reaction effects and to increase the
efficiency. Accordingly, the disposed UV lamps 5 are characterized in that they have
different wavelengths from each other.

That is, deodorizing, organic material decomposing, sterilizing, and antibiotic
functions are different from each other depending on wavelengths of the UV light and
the visible light or the photocatalytic material, so that lamps having different major
functions as described above can be coupled to each other to simultaneously obtain the

purification of the water or air and the sterilization.
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Accordingly, lamps having different UV wavelengths are disposed and used. In
general, the UV lights are classified into UV-A (315 to 400nm), UV-B (280 to 315nm)
and UV-C (200 to 280nm), and the UV lamps 5 for irradiating the UV light based on
the wavelength ranges listed above are used to allow respective functions to be simul-
taneously carried out or to be separately subjected to photochemical reaction and then
to use resultant effects. That is, the lamps may be arranged in a serial way, or in a
parallel way as shown in FIGS. 5 to 7.

For example, the UV lamp 5 of the UV-A (315 to 400nm) range, the UV lamp 5 of
the UV-B (280 to 315nm), and the UV lamp 5 of the UV-C (200 to 280nm) may be se-
quentially arranged upwardly in FIG 5. The arrangement order may be changed, and
the ozone lamp may be disposed in the first stage or between the UV lamps 5.
According to the lamps having different UV light wavelengths as described above,
they may be classified into ones suitable for sterilization, ones suitable for de-
odorization, and ones suitable for VOC decomposition, so that the resultant effects can
also be increased. In contrast, according to the conventional art, only one UV lamp 5
having one available wavelength range is employed so that the purification ability was
not sufficient in comparison with the present invention using the lamps having
different wavelengths from each other.

As such, the photocatalytic reaction effect is increased by the multi-stage connection,
since the ozone lamp and the UV lamps 5 having different wavelengths and thereby
different effects from each other sequentially purify water or air. It is also possible to
add the visible light lamp and the ozone lamp along with the UV lamps 5.

In the case of ozone lamp, the acceptable amount of ozone was regulated since the
ozone harmful to human body remains, so that is was not possible to use the ozone
lamp having a high sterilizing ability, since the regulation range of the acceptable
amount of remaining ozone could not be easily met. However, according to the present
invention, a plurality of UV lamps 5 having different wavelengths are employed so that
the ozone lamp can be used. That is, the ozone generated by the ozone lamp can be
removed by the subsequent UV lamp 5 so that the acceptable amount of remaining
ozone can be met.

In addition, when the ozone lamp is disposed between the UV lamps 5 or is disposed
to precede the UV lamp 5, the generated ozone can be photochemically decomposed
and removed by the subsequent UV lamp 5 and the visible light lamp or by the
combined structure.

The present invention employs a plurality of UV lamps 5 and the visible light lamp
coupled with each other and having different wavelengths from each other as described
above, so that the ozone lamp can be used, and functions of the respective UV lamps

having different wavelengths can be more actively utilized to enhance the purification.
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Claims

A purifying apparatus using a photocatalytic sheet, the apparatus comprising:
an outer case 3 having an inlet 1 and an outlet 2;

a spiral photocatalytic sheet 4 to be inserted into the outer case 3;

an ultraviolet (UV) lamp 5 to be inserted into the spiral photocatalytic sheet 4,
wherein folds 6 are disposed at an inner side of the spiral photocatalytic sheet 4
where a space for inserting the UV lamp 5 is formed.

The apparatus according to claim 1, wherein the plurality of outer cases 3 are
coupled with each other by coupling tubes 8, and inserted into the outer cases
are,the UV lamps having different wavelengths from each other, the UV lamp 5
and a visible light lamp having different wavelengths from each other, the UV
lamp 5 and an ozone lamp having different wavelengths from each other, or the
UV lamp 5, a visible light lamp, and an ozone lamp having different wavelengths

from each other.
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