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(57) Abrégée/Abstract:
The Invention relates to a room temperature drying system, mainly comprising: an inner drying chamber, an outer chamber with

temperature difference, more than one dry article trolleys placed in the inner drying chamber, an air-conditioning device set on the
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(57) Abrege(suite)/Abstract(continued):
wall In the outer chamber with temperature difference. The temperature of the Iinner drying chamber Is controlled by the air-

conditioning device at 2 degrees Celsius higher than that of the outer chamber with temperature difference, and because the warm
alr flow of the heating component in the inner drying chamber blows to the wet articles to be dried and the higher air humidity In the
Inner drying chamber, moisture will be condensed on the cooler metal circumferential wall and the metal top wall, the condensed
water drops along the inner wall of the metal circumferential wall and the metal top wall into the water-expelling slot and is in turn

discharged, thereby achieving the purpose of drying the articles intended to be dried.
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Abstract

The 1nvention relates to a room temperature drying system, mainly
comprising: an nner drying chamber, an outer chamber with temperature
difference, more than one dry article trolleys placed in the inner drying chamber,
an air-conditioning device set on the wall in the outer chamber with temperature
difference. The temperature of the inner drying chamber is controlled by the
air-conditioning device at 2 degrees Celsius higher than that of the outer
chamber with temperature difference, and because the warm air flow of the
heating component in the inner drying chamber blows to the wet articles to be
dried and the higher air humidity in the inner drying chamber, moisture will be
condensed on the cooler metal circumferential wall and the metal top wall, the
condensed water drops along the inner wall of the metal circumferential wall
and the metal top wall into the water-expelling slot and is in turn discharged,

thereby achieving the purpose of drying the articles intended to be dried.
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Room Temperature Drying System

Field of the invention

The present imvention is directed to a room temperature drying system. In
particular, the present invention is directed to a system of drying an article to be
dried under room temperature so that the metal circumferential and the top walls
in the system could be washed by water, and an elevated layer installed in the

inner chamber in the system evacuates water to perform more effective drying.

Background of the invention

Since ancient times, people edible items have kinds of way to preserve
edible items, but main ways such as dried and pickled, etc., to preserve food. In
current life, refrigerators are used to keep edible items. The purpose of "drying"
does not 'only provide longer storage time for items but also better quality for
original characteristics of preserved items.

Referred to I'igures 1 and 2 of Taiwan Patent No. 534305, Figure 1 is
three dimensional illustration of a known drying technology. Figure 2 is a top
view 1llustration of a known drying technology. The patent entitled
"HERMETIC DRYER HAVING HIGH EFFICIENCY OF
DEHUMIDIFICATION" provides a device for drying matters, mainly having a
closed machine body to form an internal air circulation flow; a drying room 1'
with a big space in the front part; two sides of the drying room 1' backward
extending to a wind catheter pipe 2' with a smaller ventilation area; and a
condensation warming system 3' in the back part, wherein the inner space of the
drying room 1' can accommodate a trolley 11' with dry article to the inner spacc;
temperature of internal space 1S sctting according to the dry article, and
gradually warming according to the drying process. As to the wind catheter pipe
2', 1ts ventilation cut area is less than that of the drying OO SO s 0 provide the

dried, hot and humid air with humidifying effect through the catheter. In
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addition, when the dried hot air is moved into a big space of drying room 2/,
relative humidity is reduced according to enlarged space, to dry the matter to be
dried. The condensation warming system 3', located in the back sidc of the body,
makes gas flowing through herein so as to produce dehumidification and
warming effect. The condensation warming system 3' links an automatic control
system 30'. According to the drying process, the sequential position of the
condensation warming system 3' is an evaporator 31', a condensation device 32,
a blower 33', a compressor 34" and a heater 35'. In the drying process, the blower
33" and the heater 35' by the automatic control system 30' automatically regulate
flow temperature so that the inlet air into the drying room 1' reach the set
temperature. Given the above, the hot and humid air from the drying room 1' is
dehumidified by the evaporator 31'; then the dried cold air pass through the
condenser 32'; is evacuating heated by the blower 33'and preheated; is heated
and dried by heater 35" while recycling use; and reach the inner drying room 1'
set stepwise heating according to the drying process, and control of the
evaporator 31" maintain the dehumidification of the dew point temperature. In
2005, Luo Jun Jiang and Luo Qi sheng, provided an improved patent M277516
issued by 11 October 2005 over the above Taiwan patent. However, the
improvement is only made by increasing one condenser to three ones. The
structure and the drying principle are still within the scope of the
abovementioned Taiwan patent.

Although the above known drying technology can effectively dry the
moisture of an article to reduce within the basic required range. In fact, it is
oftcn happen when the use of this device for drying, the moisture contained in
the dried matter cannot reach the predetermined criteria.  Finally, a user has to
increase drying temperature. However, the elevated temperature often destroys
properties (such as enzymes, etc.,) of the dried product to largely reduce the

quality of the dried product. However, some people use low temperature for

drying, i.e., frozen-drying. The physical characteristics of dried products being
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destroyed as well as poor drying efficiency are resulted in the differing
expansion coefficients of dried products and water; and the volume of frozen
water greater than that of unfrozen water under same weight according to
well-known knowledge. In addition, frozen-drying must be cvacuated to result

in loss aroma of dried products.

Description of the invention

The main object of the present invention provides a system of drying an
article to be dried under room temperature so that the metal circumfcrential and
top walls 1n the system could be washed by water, and an elevated layer installed
in the inner chamber in the system evacuates water to perform more effective
drying.

Another object of the present invention provides a room temperature
drying system, comprising:

‘an inncr drying chamber, having a metal top wall and a metal
circumferential wall composed of a metallic material;

an outer chamber with temperature difference, placed outside of
surrounding of the inner drying chamber, having a heat insulation
circumfercntial wall of the outer chambcr, for maintaining a temperature
diffcrence state between the inner drying chamber and the outer chamber
with temperature difference,

a draining slot, placed on a ground within the inner drying chamber,
for dr‘aining water to an outdoor of the inner drying chamber due to
condensation of moisture on the metal circumferential wall and the metal top
wall caused by the temperature difference;

an air-conditioning device, set inside the outer chamber with
temperature difference, for maintaining the temperature diffcrence state

between the mner drying chamber and the outer chamber with temperature

difference:; and
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a plurality of dry article trolleys, placed in the mmner drying chamber
and having heating components, for heating thc air blowing to articles to be

dricd.

The room temperature drying system according to the present invention,
each of the plurality of dry articlc trolleys comprises a dry article layer, and a
heating component layer used to generatc warm air flow.

The room temperature drying system according to the present invention, a
heating component layer comprises an air flow fan to generate the warm air
flow.

The room temperature drying system according to the present invention,
the mctal circumferential wall and the mectal top wall of the inner drying
chamber are treated with a wave treatment, a water repellent treatment or a
capillary surface treatment.

The room temperature drying system according to the present invention,
the metal circumferential wall and the metal top wall of the inner drying
chamber are made of stainless steel.

The room temperature drying system according to the present invention, a
depression angle between the metal top wall and horizontal 1s between 5 degrees
to 85 degrees.

The room temperature drying system according to the present invention,
the temperature difference 1s between 2 degrees Celsius to 15 degrees Celsius.

The room temperature drying system according to the present invention,
the system further comprises an elevated layer in the inner drying chamber for
keeping the plurality of the dry article trolleys 1n a drained, dry statc.

The room temperature drying system according (0 the present invention,
the system further comprises a circulating fan, placed in the inner drying
chamber for making the drying room consistent 1n temperature.

The room temperature drying system according to the present invention,



CaA 02879373 2015~-01-16

the circumferential wall of the outer chamber and a roof of the outer chamber
are provided with a heat insulation board.
The room temperature drying system according to the present invention,

the time of heating and drying the article to be dried is from 10 to 48 hours.

Description of the drawings

I'igure 1 shows a three dimensional schematic illustration of a known
drying technology.

F igufe 2 shows a top view of the known drying technology.

Figure 3 shows a three dimensional schematic illustration of the room
temperature drying system of the present invention.

Figure 4 shows a cross-sectional schematic illustration of the room

temperature drying system of the present invention.

Figure 5 shows a schematic illustration of the metal circumferential wall

and metal top wall of the present invention.

Representative of the major component:
17... Drying room
11’.. Trolley
2. ., Wind catheter pipe
3. .. Condensation warming system

30°. . Automatic control system

317.. Evaporator
32°. . Condenser

33’.. Blower
34°.. Compressor
35", . Heater

[... Innerdrying chamber
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111... Metal circumferential wall
112... Metal top wall

121... First dry article trolley

122. .. Second dry article trolley

13... LElevated layer

141... Water-expelling or draining slot

15... Circulating fan

2...  Outer chamber with temperature difference
211. .. Circumferential wall of outer chamber
212. .. Roof of outer chamber

22...  Air-conditioning device

3... Outdoor

Embodiments of the invention

For the person skilled in the art to understand objects, features, and
efficacy of the present invention, now with the following specific embodiments
and the accompanying drawings, the present invention is described in detail as
following:

Please refer to Figure 3 to Figure 5, in which Figure 3 1s a three
dimensional schematic illustration of a room temperature drying system of the
present invention and Iigure 4 1s a cross-sectional schematic drawing of the
room temperature drying system of the present mvention. The invention relates
to a room temperaturc drying system of a closed or nearly closed system, mainly
comprising: an mner drying chamber 1, an outer chamber with temperature
difference 2, a water-expelling slot or draining slot 141, more than one dry
article trolleys 121,122 carrying articles to be dried and placed in the inner

drying chamber 1, an air-conditioning device 22 located on the wall inside the

outer chamber with temperature difference 2. The temperaturc of thc inner

§



drying chamber 1 is controlled by the air-conditioning device 22 at 2 degrees Celsius
higher than that of the outer chamber with temperature difference 2, and because the
warm air flow ot the heating component in the mner drying chamber 1 blows to the
wet articles to be dried and the higher air humidity in the inner drying chamber 1,
moisture will be condensed on the cooler metal circumferential wall 111 and the
metal top wall 112, the condensed water drops along the inner wall of the metal
circumferential wall 111 and the metal top wall 112 into the water-expelling slot 141
and 18 1n turn discharged, thereby achieving the purpose of drying the articles intended
to be dried. The elevated layer 13 on the ground of the inner drying chamber 1 can
slightly incline from back to front, from front to back, or from right to left, from left
to right, or quaquversal from the highest center point of the elevated layer 13, thereby
facilitating the water to flow into water-expelling slot 141 and to be discharged.
Please refer to Figure 3 and Figure 4. The inner drying chamber 1 has the metal
circumterential wall 111 and the metal top wall 112, both of them being made of
stainless steel, one water-expelling slot 141 around the elevated layer 13, two dry
article trolleys 121, 122, and one circulating fan 15. The metal circumferential wall
111 and the metal top wall 112 may be made of various metals and alloys, or even
plastic to reduce costs. The metal circumferential wall 111 and the metal top wall 112,
as shown in Figure 5A to Figure 5D, are treated with a wave treatment, a water
repellent treatment, or a capillary surface treatment, in which the wave treatment is to
form in a wave of a circular arc shape or a triangular shape. In Figure 5B, water
droplets will slide and be aggregated at a tip 1111 of the metal top wall 112 and then
fall otf with 1ts flow speed being accelerated due to gravity, thereby improving
draining capacity. The metal circumferential wall 111 and the metal top wall 112 are
treated by a water repellent agent in order to produce water repellent effect on the
surface thereof for accelerating water draining. The metal top wall 112 may be formed
in a triangular or circular shape. If it is in a triangle shape, the angle of depression o

formed between the metal top wall 112

CA 2879373 2018-11-29
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and the horizontal plane is between 5 degrees to 85 degrees.

The two dry article trolleys 121,122, respectively, are formed by two
drying units, each drying unit has air flow fan layers (i.e., heating componcnt
layers) 1211, 1213, 1221, 1223, and dry article layers 1212, 1214, 1222, 1224,
wherein the air flow fan layers 1211, 1213, 1221, 1223 are provided with a

plurality of air flow fans to generate warm air flow (1.e., heating components
layers), the generated warm air flow is blown to the dry articles 4 on the dry
article layers 1212, 1214, 1222, 1224, the dry articles 4 are thus being dried. The
time required for drying by heating is from 10 to 48 hours. The dry articles 4 can
be tea, fruit, and any other articles needed to be dried. After drying, the two dry
article trolleys 121,122 are push out through the door (not shown) and replaced
with two new dry article trolleys to continue for drying. Air flow fan may blow
from top to bottom or it may be installed to blow the warm air horizontally or in
tilted positions.

The outer chamber with temperature difference 2 is placed outside of the
inner drying chamber 1. The outer chamber with temperature difterence 2 has
the circumferential wall of outer chamber 211, the outer chamber roof 212, and
an air-conditioning device 22 set on the circumferential wall of outer chamber
211 to maintain a temperature difference between the inner drying chamber |
and the outer chamber with temperature difference 2 by installing a temperature
sensor, respectively, in the inner drying chamber 1 and the outer chamber with '
temperature diffcrence 2. A temperature controller of the air-conditioning device
22 controls the temperature difference. As to tempcrature of the outdoor 3, it 1s
ignored.

The advantages and effects of the room temperature drying system of the
present invention are: (1) high drying efficiency, (2) preserving excellent
characteristics and quality of the dried article, (3) easy to use watcr to clean the
metal circumferential wall and the metal top wall.

Therelore, the present invention provides a room temperature drying
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system, which is capable of maintaining continuous drying at room temperature
to preserve good characteristics and quality of dried articles. Thus, the invention
1S nonobvious and meets the requirements for an invention patent. The above
mention has a detailed description of the invention, however, the above, only the
invention of the preferred embodiment, no limiting the scope of the present
invention. That is within the range of the invention for equal change and
modification, which all should still belong to the invention patents covering

range.



THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A room temperature drying system, comprising:

an 1nner drying chamber, having a metal top wall and a metal
circumf{erential wall composed of a metallic material;

an outer chamber with temperature difference, completely enclosing the
inner drying chamber, having a heat insulation circumferential wall of the
outer chamber, for maintaining a temperature difference between the inner
drying chamber and the outer chamber with temperature difference;

a draining slot, placed on a ground within the inner drying chamber, for
draining water to an outdoor of the inner drying chamber due to condensation
of moisture on the metal circumferential wall and the metal top wall caused by
the temperature ditference;

an air-conditioning device, set inside the outer chamber with
temperature difference, for maintaining the temperature difference state
between the inner drying chamber and the outer chamber with temperature
difference; and

a plurality of dry article trolleys, placed in the inner drying chamber

and having heating components, for heating air blowing to articles to be dried.

2. The room temperature drying system as described 1n claim 1, wherein each of
the plurality of dry article trolleys comprises a dry article layer, and a heating

component layer used to generatec warm air flow.

3. The room temperature drying system as described in claim 2, wherein the

heating component layer comprises an air fan to generate the warm air flow.

1. The room temperature drying system as described in claim 1, wherein the
metal circumferential wall and the metal top wall of the inner drying chamber is

treated with a wave treatment, a water repellent treatment or a capillary surface

treatment.
10
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3. The room temperature drying system as described in claim 4, wherein the
metal circumferential wall and the metal top wall of the inner drying chamber is made

of stainless steel.

O. The room temperature drying system as described in claim 5, wherein the
metal top wall is treated with a wave treatment and in a shape of an arc or triangle, and
1f the metal top wall 1s in a shape of triangle, a depression angle between the metal top

wall and horizontal is between 5 degrees to 85 degrees.

7. The room temperature drying system as described in claim 1, wherein the

temperature difference is between 2 degrees Celsius to 15 degrees Celsius.

8. The room temperature drying system as described in claim 1, further
comprising an elevated layer 1n the inner drying chamber for keeping the plurality of
trolleys 1n a drained, dry state, in which the elevated layer i1s inclined to facilitate

draining.

9. The room temperature drying system as described in claim 1, further
comprising a circulating fan, placed in the inner drying chamber for making the drying
room consistent in temperature.

10. The room temperature drying system as described in claim 1, wherein the

circumferential wall of the outer chamber with temperature difference and a roof of

outer chamber with temperature difference are provided with heat insulation board.

11.  The room temperature drying system as described in claim 1, wherein the time

of heating and drying the articles to be dried is from 10 to 48 hours.

11
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Figure 1 well-known drying technology
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Figure 2 well-known drying technology
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