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ABSTRACT

The present invention relates to an inner wall finishing humidity
control panel of cultural property storehouse for safely storing a valuable
cultural properties of nation from moisture. The invention comprises :
in finishing and processing an inner wall of storehouse storing the
cultural properties by panels made of wood materials:

a humdity control panel in which a soft fabric panel and heavy
fabric panel are adhered in double by adhesive agent,

said 1nner wall of storehouse being finished and processed by a
humidity control panel formed with air circulating path excluded with
adhesive agent by cutting to lengthwise and crosswise in a state that
adhesive agent 1s coated to the adhering surface of the soft fabric panel
before adhering the soft fabric panel and the heavy fabric panel, and

inner surface of air circulating path formed to the soft fabric panel
1s formed to a concave and convex surface so that cross sectional area is

Increased.
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INNER WALL FINISHING HUMIDITY CONTROL PANEL OF
CULTURAL PROPERTY STOREHOUSE

BACKGROUND OF THE INVENTION

The present invention relates to an inner wall finishing humidity
control panel of cultural property storehouse for safely storing a valuable
cultural properties of nation from moisture.

In general, a temperature and humidity should be properly
maintained in order to safely store the valuable cultural properties such
as relics of nation, and particularly oniginal form of cultural property can
be eternally and sately stored only when a suitable temperature and
humidity 1s constantly maintained in response to material characteristics
of each cultural property.

As a prior art cultural property storehouse for above, an inner
wall finishing material has been used by processing a paulownia and
Japanese sedar as a typical wood having a characteristics of absorbing
and discharging the humidity, but since aforesaild woods repeat
contraction and expansion according to contlnuous absorbing and
discharging operation of humidity, a deformation by crack and chink or
bending 1s caused. Against these deformation phenomena, in case of
finishing the storehouse inner wall by only raw wood without separate

supplementing measure, a heat and humidity and other wvarious pollution
factors of exterior of storehouse causing from deformation due to

contraction and expansion enter the interior and thereby a predetermined
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temperature and humidity environment can not be maintained, and
therefore whereas the storehouse interior finishing material has an
advantage that an absorbing and discharging capacity of humidity is
excellent while it has disadvantage that a deformation such as crack and
bending due to continuous absorbing and discharging operation is
occurred.

And, in controlling the storehouse temperature and humidity, there
1S a method for constantly maintaining the temperature and humidity of
storehouse interior by continuously driving a constant temperature and
humidity control device, and aforesaid constant temperature and humidity
control device has a function for controlling an air to a predetermined
temperature and humudity by circulating the air via mechanical force so
that the cultural property is safely stored by properly controlling the
temperature and humidity required by the cultural property stored in
storehouse.

However, since aforementioned constant temperature and humidity
control device can constantly maintain the temperature and humidity of
the storehouse interior only by continuously driving, there has been an
economical problem requiring much of maintenance and management cost
such as a driving cost according to driving of them, and in case when
the constant temperature and humidity control device would be damaged,
the operation would be stopped for long time due to damage, and
therefore there has been a problem that the temperature and humidity of
storehouse interior can not be maintained to a predetermined level so that

the cultural property would be damaged.
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OBJECT AND SUMMARY OF THE INVENTION

Therefore, the present invention is invented by considering such a
problem as above, and it is an object of the present invention to provide
an 1ner wall finishing humidity control panel of cultural property
storehouse which 1s made such that in making a humidity control panel
made of wood material having a characteristic for absorbing and
discharging a moisture to interior of inner wall of storehouse constructed
by non-permeating panel for isolating the permeation of moisture to be
used as storehouse inner wall finishing material, the humidity control
panel 1itself sensibly reacts to humidity change existing in air within
storehouse even if a driving of constant temperature and humidity control
device 1s stopped for long time so that the humidity can be maintained to
an appropriate level by means of forming an air circulating path to said
humidity control panel itself.

Another object of the invention is to provide an inner wall
finishing humidity control panel of cultural property storehouse which is
made such that in manufacturing the humidity control panel by adhering
a heavy fabric panel and soft fabric panel by adhesive agent, an
absorbing and discharging characteristic of moisture can be increased by
a method for forming the air circulating path formed to the humidity
control panel to a soft fabric panel, while a strength of heavy fabric
panel provided to inner wall surface of storehouse can be maintained as
it 1s.

Still other object of the present invention is to provide an Inner
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wall finishing humdity control panel of cultural property storehouse
which is made such that the absorbing and discharging characteristic can
be more increased by processing the air circulating path formed to the

soft fabric panel to a concave and convex surface.

In accordance with the present invention there is provided a wall
panel structure adapted for controlling humidity within a building ana
comprising first and second panels. The first panel is attachable to an
inner wall surface of the building and has a surface with a first
predetermined porosity for absorbing moisture from air in the building or
desorbing moisture therefrom into the air. The second panel is secured to
the first panel with a space for accommodating airflow between the
panels, and has a surface with a second predetermined porosity for
absorbing/desorbing the moisture. The first predetermined panel
porosity is greater than the second predetermined porosity to thereby
absorb/desorb more moisture in the first panel than in the second panel
from air being circulated between the first and second panels. The two
panels are fabricated from compressed particles, a first compression
density of the first panel being selected to achieve said first
predetermined porosity and a second compression density of the secona
panel being selected to achieve the said second predetermined porosity,
the first compression density being less than the second compression
density. The humidity of an environment within the building is
controllable by the first and second porosities of the first and second
panels and the absorbing/desorbing of moisture from the first and second

panel surtaces.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 1s an exploded perspective view of humidity control panel of
the present invention,

Fig.2 1s an exemplary front view showing an embodiment of
provided state of humidity control panel of the present invention,

Fig.3 and Fig.4 are cross sectional views taken from B-B line and

- 43 -
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A-A line of Fig.2, and
Fig.5 to Fig.8 are cross sectional views for various embodiments

of air circulating path of humidity control panel of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, a preferred embodiment of the present invention will
be described more in detail with reference to the accompanying drawings.

Fig.l 1s an exploded perspective view of humidity control panel of
the present invention, Fig.2 is an exemplary front view showing an
embodiment of provided state of humidity control panel of the present
nvention, Fig.3 and Fig.4 are cross sectional views taken from B-B line
and A-A Ime of Fig.2, and Fig5 to Fig.8 are cross sectional views for
various embodiments of air circulating path of humidity control panel of
the present invention.

In the drawings, a reference numeral 1 shows a humidity control
panel for finishing and processing an inner wall, and the humidity control
panel 1 1s integrally adhered by adhesive agent with soft fabric panel 2
and heavy fabric panel 3 whereby constructs a panel of single body, and
the soft and heavy fabric panels 2, 3 are adhered by a method for
adhering an adhesive agent layers 21, 31 in a state before adhering each

of soft and heavy fabric panels 2, 3 and in a state that the adhering
agent layers 21, 31 are previously coated to their adhering surfaces.
The soft fabric panel 2 and the heavy fabric panel 3 is made such

that a waste wood remained after lumbering a raw wood of pine tree and
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the like or a planing refuse produced by a planing work as well as
sawdust are pulverized to a magnitude of about 0.5 - 3.0 mm and these
are compressed and molded as raw material, and a case of soft fabric
panel 2 1s molded to a low density compressed by a pressure of 330 -
380 Kg/cm®, and since fine pores absorbing a moisture are distributed
much, 1t has a characteristics doing an operation of absorbing a moisture
in case when the humidity i1s more than a set value within air of
storehouse interior IN, on the contrary, doing an operation of discharging
the moisture being absorbed in case when moisture is less. And, a case
of the heavy fabric panel 3 is molded to a high density compressed to a
pressure of 680 - 730 Kg/cmB, and 1t has a characteristics that pores
absorbing the moisture are formed less than the soft fabric panel 2. on
the contrary, having a compressive strength possessed by inner wall
finishing material of storehouse.

The humidity control panel 1 is provided to distanced state at a
predetermined distance so as to be formed with air flow-in-out path 4
capable of flowing an air toward up, down, right and left as in Fig.2 at a
time being provided to inner wall of storehouse, the air flow-in-out path
4 18 covered by a crosswise band sheet 5 and lengthwise band sheet 6
and an air circulating path 7 1s formed to the humidity control panel 1
itselt so that an air flowed in through the air flow-in-out path 4 can be
circulated within interior of the humidity control panel 1.

The air circulating path 7 1s preferably constructed to form to the

soft tabric panel 2 of low density being more excellent in absorbance

capacity of moisture than the heavy fabric panel 3 compressed and
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molded at high density as mentioned before, while the air circulating path
7 18 cutting processed toward crosswise and lengthwise by utilizing a
cutting tool at a state that an adhesive layer 21 is coated on the
adhering surface of the soft fabric panel 2 and thereby the -cutting
processed air circulating path 7 it self becomes to a state being excluded
with adhesive layer 21, so that contact to the air is smoothly made.

The air circulating path 7 1s constructed such that a multiplicity of
them are formed to crosswise and lengthwise as they are keeping a
predetermuined distance so as to become a state that the air circulates
whole of interior of the humidity control panel 1, so that an absorbing
operation of moisture contained within air is smoothly made at the same
time a discharging operation of absorbed moisture can be also smoothly
made.

On the other hand, it may be constructed such that an inner
surtace of the air circulating path 7 1s formed in concave and convex
surface 71 such as mountain pattern or wave pattern as in Fig.5 to Fig.7
whereby increasing the inner cross sectional area so that the contact area
to the air 1s broadened whereby an absorbing operation or a discharging
operation of moisture 1S more smoothly made.

Operation and effect of the present invention constructed as these
will be described more in detail as follows.

The humudity control panels 1 are provided continuously to right
and left at one stage or two stages in all directions of inner wall in
storehouse, and since the humidity control panels 1 are respectively

distanced apart at a predetermined distance in all directions and form the

' b e it NM“WWUW“WM'M.W“V"“*WW#\“'-"'"é"' TrARDIK e tfeee g, e 0 0 .4 . s . .. "“.e - . . . 1 .00 s aded BBt el s il carnt AhBall -l ad b bbbt ol L amb assa o . ARE - . . o a2 B ... S S



CA 02291886 1999-12-07

alr flow—-in-out path 4, the air circulated by convective operation within
storehouse 1nterior IN 1s flowed into the air flow-in-out path 4 and then
circulated around the air circulating path 7 formed to crosswise and
lengthwise 1n all directions of the humidity control panel 1, and since the
alr circulating path 7 formed to the soft fabric panel 2 i1s a state that the
adhesive layer 21 1s excluded, the circulating air i1s directly contacted to

the soft fabric panel 2, so that the operation 1s smoothly made in which

the soft fabric panel 2 absorbs the moisture contained within air or
discharges to the circulating air.

That 1s, 1t has a characteristics that in case when a humidity
within air circulated to the air circulating path 7 1s higher than a
predetermined set value, the soft fabric panel 2 absorbs the moisture
whereby decreases to the humdity of previously set wvalue, on the
contrary to this, in case when the humidity within air i1s lower than
previously set value, the moisture having been absorbed is discharged.
Accordingly, i1n case when the air humidity within storehouse interior IN
1s higher than a predetermined set value, since the moisture within air is
absorbed to fine pores of the soft fabric panel 2 whereby -circulated
during the air moves within interior of the air flow—-in—-out path 4, the air
discharged again to the storehouse interior IN after passing the air
circulating path 7 of each humidity control panel 1 1s discharged in a
state that the moisture 1s decreased as much as the moisture absorbed to
the soft fabric panel 2 of the humidity control panel 1 so that the air
humidity within storehouse interior IN can be decreased. @ The operation

as above 1s continuously appeared in case when the air humidity within
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storehouse 1nterior IN 1s higher than the predetermined set value, and on
the contrary to this, in case when a dried air being lower in humidity
than predetermined value is circulated to the air circulating path 7, since
the soft fabric panel 2 discharges the moisture having been absorbed
previously, the air discharged to the storehouse interior IN after
circulating the air flow-in-out path 4 of the soft fabric panel 2 becomes
to have a humidity being higher than the humidity at a time being
flowed 1n, so that it becomes to an operation which makes the humidity
within storehouse to be higher.

The humidity control panel 1 as above is a state absorbing the
moisture during usually controlling a temperature and humidity within the
storehouse interior IN by driving a constant temperature and humidity
control device, and in case when it becomes a state that the driving of
the constant temperature and humidity control device is stopped and the
humidity 1s slowly decreased, since it becomes to do an operation
discharging the moisture having been absorbed, even if the driving is
stopped while driving only during a predetermined time period without
continuously driving the constant temperature and humidity control device
for 24 hours, since not only the air humidity within the storehouse
interior IN can be maintained at appropriate level of predetermined value
but also the awr humidity can be adequately controlled in case when the
constant temperature and humidity control device is damaged as well, the
humidity within storehouse interior is controlled at appropriate level
during repairing a damage of the constant temperature and humidity

control device.
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On the other hand, an operation, in which the moisture is
absorbed and stored to the soft fabric panel 2 in case when the humidity
within storehouse interior IN is higher than a predetermined level and
while the moisture being absorbed and stored is discharged in case when
the humidity 1s lower, is made by a cross sectional area of the air
circulating path 7 which contacts to the air. And when the inner surface
of the air circulating path 7 is formed to a concave and convex surface
/1 as 1in Fig.b to Fig.7, a contacting area to the air becomes bigger and
thereby not only an absorbing or discharging operation of moisture is
increased but also the concave and convex surface 71 disturbs a flow of
air whereby it makes the air to be slowly circulated within the air
circulating path 7, so that the absorbing or discharging operation of
moisture 1s further improved.

Further, as an embodiment of Fig.8, in case when the inner
surface of the air circulating path 7 is napping processed and a napped
surface 72 being increased with empty gap rate of napped particle is
formed, the increased empty gap of the napped surface 72 becomes
bigger 1n absorbing capacity of moisture, and a humidity control capacity
1s also improved, and such a napped surface 72 exhibits same feature as
the concave and convex surface 71 of aforementioned embodiment.

And, as aforementioned embodiment, a reason why the air
circulating path 7 is formed to the soft fabric panel 2 side and it is not

formed to the heavy fabric panel 3 is to make a strength upon

manufacture to be possessed as it is because the heavy fabric panel 3 is

provided to surface of storehouse interior IN and it should possess a
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strength capable of bearing against any shock of material object, if the
air circulating path 1s formed to the heavy fabric panel 3, and since the
strength becomes weaker as much as cutting processed for forming the
air circulating path whereby it could not keep to a shock strength to be
possessed as an inner wall finishing material, the air circulating path 7 is
formed to the soft fabric panel 2 in this invention.

In accordance with the present invention, since the humidity
control panel constructing inner wall of storehouse automatically controls
a humidity within storehouse interior via an operation for absorbing or
discharging the moisture by itself, there is an effect that a humidity
within storehouse interior is controlled suitably to a previously set
predetermined value even 1f the constant temperature and humidity
control device 1s stopped for a predetermined time period after driving for
only predetermined time period without continuously driving for 24 hours,
and there 1s effect that an absorbing and discharging operation of
moisture 1s 1mproved by forming the air circulating path to the soft
fabric panel, and also there is effect capable of preventing a case that the
cultural property 1s damaged due to change of humidity since a humidity
required by cultural property stored in storehouse interior can be
maintained, further since the heavy fabric panel of the humidity control
panel can protect the soft fabric panel as the wall of storehouse interior
possesses sufficient strength, it 1s a useful invention which provides an
advantage capable of safely executing the cultural property storing and

maintaining.
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CLAIMS

1. A wall panel structure adapted for controlling humidity within a
building comprising:

a first panel attachable to an inner wall surface of the building,
said first wall panel having a surface with a first predetermined
porosity for absorbing moisture from air in the building or desorbing
moisture therefrom into the air;

a second panel secured to said first panel with a space for
accommodating airflow between the first and second panels, said
second panel having a surface with a second predetermined porosity
for absorbing/desorbing the moisture, said first predetermined panet
porosity being greater than said second predetermined porosity to
thereby absorb/desorb more moisture in the first panel than in the
second panel from air being circulated between the first and second
panels;

the first and second panels being fabricated from compressed
particles, a first compression density of the first panel being selected
to achieve said first predetermined porosity and a second compression
density of said second panel being selected to achieve said second
predetermined porosity, said first compression density being less than
said second compression density; and

whereby humidity of an environment within the building is
controllable by the first and second porosities of the first and second
panels, and the absorbing/desorbing of moisture from the first and

second panel surfaces.
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2. The wall panel structure of claim 1 wherein the first compression
density of particles in said first panel is achieved by pressure thereon
of 330-380 Kg/cm?, and the second compression density of particles
on said second panel is achieved by pressures thereon of 680-730

Kg/cm?.

3. The wall panel structure of claim 2 wherein the first and seconad

panels are formed with criss-crossed airflow channels therebetween.

4. The wall panel structure of claim 3 wherein the first and second
panels are attached together by criss-crossed strands of adhesive

material.

5. The wall panel structure of claim 1 wherein the first and second
panels are formed with criss-crossed airflow channels

therebetween.

6. The walk panel structure of claim 5 wherein the first and second
panels are attached together by criss-crossed strands of adhesive

material.

7. The wall panel structure of claim 6 wherein the criss-crossed

channels are formed in said second panel.

8. The wall panel structure of claim 4 wherein the criss-crossed

channels are formed in said second panel.

9. The wall panel structure of claim 1 wherein said particles are

wood.

- 13 -
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