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connected to measurement air connection pipes and an
opening, the measurement air connecting pipes being con-
nected to a humidity sensor to deliver moisture to the
humidity sensor using measurement air or allow the mea-
surement air released from the humidity sensor to flow
therethrough, and the opening being formed in the body
extension to cause an interior space of the body extension
and the outside to be in communication with each other such
that the moisture is introduced into the interior space of the
body extension from the outside through the opening, and an
opening/closing part that selectively opens or closes the
opening by being operated by a difference in pressure
between the interior space of the body extension and the
outside.
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SENSOR TUBE OF HUMIDITY SENSOR,
TUBE ASSEMBLY, AND HUMIDITY SENSOR
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of priority to Korean
Patent Application No. 10-2019-0142814, filed in the
Korean Intellectual Property Office on Nov. 8, 2019, the
entire contents of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

The present disclosure relates to a sensor tube for a
humidity sensor that senses moisture caused by leakage
steam, a humidity sensor assembly, a tube assembly, and a
humidity sensor system.

BACKGROUND

The nuclear reactor coolant system regulation standard
requires that reactor coolant leakage is detected for a reactor
coolant pressure boundary and a leakage detection system
for identifying a leakage source within an actually accept-
able range is provided. Accordingly, various measures sat-
isfying certain criteria are used to detect and identify reactor
coolant leakage.

Because a reactor coolant system is operated at high
temperature and high pressure, the reactor coolant system is
surrounded by insulation. Accordingly, it is very difficult to
detect leakage and identify a leakage source. A humidity
sensor, called “FLUS”, is used as a leakage detection device
applied to the reactor coolant system.

As illustrated in FIG. 1, in the existing FLUS system, a
side branch 101 protruding from one side of a T-shaped
sensor tube 100 is filled with a porous material 102. External
moisture is introduced into the sensor tube 100 through the
porous material 102 by using diffusion, air circulating in a
measurement air connection pipe 104 connected with the
sensor tube 100 moves the moisture to a humidity sensor,
and the humidity sensor senses a humidity change. The
measurement air connection pipe 104 connected to the
sensor tube 100 and the humidity sensor may be fastened to
the sensor tube by using a fastening member 103 such as a
nut. However, because the moisture is introduced into the
sensor tube 100 by using diffusion through the side branch
101 filled with the porous material 102, the surface area of
a region into which the moisture is able to infiltrate is very
small. Accordingly, it takes a long time for the moisture to
infiltrate inside (having a response time of at least 15
minutes to about 1 hour).

SUMMARY

The present disclosure has been made to solve the above-
mentioned problems occurring in the prior art while advan-
tages achieved by the prior art are maintained intact.

An aspect of the present disclosure provides a sensor tube,
a humidity sensor assembly, a tube assembly, and a humidity
sensor system for facilitating introduction of moisture into a
humidity sensor assembly that detects moisture.

The technical problems to be solved by the present
disclosure are not limited to the aforementioned problems,
and any other technical problems not mentioned herein will
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be clearly understood from the following description by
those skilled in the art to which the present disclosure
pertains.

According to an aspect of the present disclosure, a sensor
tube includes a body including a body extension having
opposite ends connected to measurement air connection
pipes and an opening, the measurement air connecting pipes
being connected to a humidity sensor to deliver moisture to
the humidity sensor using measurement air or allow the
measurement air released from the humidity sensor to flow
therethrough, and the opening being formed in the body
extension to cause an interior space of the body extension
and the outside to be in communication with each other such
that the moisture is introduced into the interior space of the
body extension from the outside through the opening, and an
opening/closing part that selectively opens or closes the
opening by being operated by a difference in pressure
between the interior space of the body extension and the
outside.

According to another aspect of the present disclosure, a
tube assembly includes a body including a body extension
having opposite ends to which measurement air connection
pipes connected to a humidity sensor to deliver moisture to
the humidity sensor using measurement air are connected,
an opening formed in the body extension such that the
moisture is introduced into an interior space of the body
extension from the outside through the opening, a piston
opening formed in the body extension, and a body connec-
tion that protrudes outward from the body extension and
surrounds the piston opening, an opening/closing part
including a valve body that moves upward or downward to
selectively open or close the opening and a piston that is
slidably coupled to the body connection to raise or lower the
valve body and that divides an inside space in communica-
tion with the interior space and an outside space from each
other, the piston being operated by a difference between
pressure in the inside space and pressure in the outside
space, and a fitting that is coupled to the body connection to
supply, into the outside space, pressure control air to form
the pressure in the outside space and that has an interior
space in communication with the outside space.

According to another aspect of the present disclosure, a
humidity sensor system includes a humidity sensor that
obtains humidity in air delivered thereto, a sensor tube
including a body having an opening formed therein and an
opening/closing part driven by pneumatic pressure to adjust
opening/closing of the opening, the sensor tube being
formed to selectively allow or block introduction of mois-
ture into the body from the outside, a pressure generator that
supplies pressure control air flowing outside the opening/
closing part to provide a pressure difference between the
inside and the outside of the opening/closing part to operate
the opening/closing part, and a fitting that is coupled to the
body while covering the outside of the opening/closing part
and that supplies, to the outside of the opening/closing part,
the pressure control air delivered from the pressure genera-
tor.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present disclosure will be more apparent from the
following detailed description taken in conjunction with the
accompanying drawings:

FIG. 1 is a perspective view of a T-shaped sensor tube in
the related art;
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FIG. 2 is a conceptual diagram of a humidity sensor
system according to an embodiment of the present disclo-
sure;

FIG. 3 is a sectional view of a tube assembly according to
an embodiment of the present disclosure;

FIG. 4 is a sectional view illustrating a situation in which
air is partly released through an opening opened by an
opening/closing part according to an embodiment of the
present disclosure;

FIG. 5 is a sectional view illustrating a situation in which
moisture is introduced with the opening opened by the
opening/closing part according to an embodiment of the
present disclosure;

FIG. 6 is a sectional view illustrating a situation in which
the opening/closing part closes the opening according to an
embodiment of the present disclosure;

FIG. 7 is a sectional view of a tube assembly according to
a modified example of the embodiment of the present
disclosure; and

FIG. 8 is a conceptual diagram of a humidity sensor
system according to a modified example of the embodiment
of the present disclosure.

DETAILED DESCRIPTION

Hereinafter, some embodiments of the present disclosure
will be described in detail with reference to the exemplary
drawings. In adding the reference numerals to the compo-
nents of each drawing, it should be noted that the identical
or equivalent component is designated by the identical
numeral even when they are displayed on other drawings.
Further, in describing the embodiment of the present dis-
closure, a detailed description of well-known features or
functions will be ruled out in order not to unnecessarily
obscure the gist of the present disclosure.

In describing the components of the embodiment accord-
ing to the present disclosure, terms such as first, second,
“A”, “B”, (a), (b), and the like may be used. These terms are
merely intended to distinguish one component from another
component, and the terms do not limit the nature, sequence
or order of the components. When a component is described
as “connected”, “coupled”, or “linked” to another compo-
nent, this may mean the components are not only directly
“connected”, “coupled”, or “linked” but also are indirectly
“connected”, “coupled”, or “linked” via a third component.

FIG. 2 is a conceptual diagram of a humidity sensor
system according to an embodiment of the present disclo-
sure. FIG. 3 is a sectional view of a tube assembly according
to an embodiment of the present disclosure.

Referring to FIGS. 2 and 3, the humidity sensor system
for obtaining outside humidity, according to an embodiment
of the present disclosure, includes a humidity sensor assem-
bly, a fitting 3, pressure control air connection pipes 7, and
apressure generator 5. The humidity sensor assembly, which
is an assembly for measuring humidity from moisture-
containing measurement air introduced inside, may include
a humidity sensor 4, measurement air connection pipes 6,
and a sensor tube 1. The humidity sensor 4 and the fitting 3
may constitute the tube assembly having a portion that is
supplied with measurement air and pressure control air and
is opened or closed by a pressure difference.

Descriptions of upper, lower, left, right, front, and rear
directions used herein are for a better understanding, and the
upper, lower, left, right, front, and rear directions are not
limited to the described contents and may be changed
depending on a position in which the humidity sensor
system is placed.
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The measurement air connection pipes 6 and the pressure
control air connection pipes 7 are conceptually illustrated by
solid lines. The measurement air connection pipes 6 and the
pressure control air connection pipes 7 may be tubes or pipes
having the same inner diameter as the connected tube
assembly.

Pressure Generator 5 and Pressure Control Air Connec-
tion Pipes 7

The pressure generator 5 forces pressure control air into
the fitting 3. Accordingly, the pressure generator 5 may
include an air pump. The pressure generator 5 may be
connected with the fitting 3 through the pressure control air
connection pipes 7 and may deliver the pressure control air
to the fitting 3 through the pressure control air connection
pipes 7, or may receive the pressure control air from the
fitting 3 through the pressure control air connection pipes 7.
The pressure generator 5 may increase or decrease the
pressure of the pressure control air in the pressure control air
connection pipes 7 to increase or decrease the pressure in an
interior space of the fitting 3 connected to the pressure
control air connection pipes 7.

The pressure control air connection pipes 7 connect the
fitting 3 and the pressure generator 5 and allow the pressure
control air to flow between the fitting 3 and the pressure
generator 5. In a case where the humidity sensor system
includes one pressure generator 5 and one fitting 3, two
pressure control air connection pipes 7 may be provided.
One of the two pressure control air connection pipes 7 may
connect an inlet of the pressure generator 5 and one end of
the fitting 3, and the other may connect an outlet of the
pressure generator 5 and an opposite end of the fitting 3.
Accordingly, the fitting 3 may connect ends of the pressure
control air connection pipes 7.

Humidity Sensor 4 and Measurement Air Connection
Pipes 6

The humidity sensor 4, which is a component for obtain-
ing humidity in measurement air delivered thereto, may be
a humidity sensor 4 of a FLUS type. However, the type of
the humidity sensor 4 is not limited to the aforementioned
type, as long as the humidity sensor 4 is capable of obtaining
the amount of moisture contained in measurement air deliv-
ered thereto.

The humidity sensor 4 has an inlet and an outlet. The
humidity sensor 4 receives moisture-containing measure-
ment air from the sensor tube 1, which will be described
below, through the inlet and releases the measurement air
through the outlet.

The measurement air connection pipes 6 connect the
sensor tube 1 and the humidity sensor 4 and allow the
measurement air to flow between the humidity sensor 4 and
the sensor tube 1. Two measurement air connection pipes 6
may be provided. One of the two measurement air connec-
tion pipes 6 may connect one end of the sensor tube 1 and
the outlet of the humidity sensor 4, and the other may
connect an opposite end of the sensor tube 1 and the inlet of
the humidity sensor 4. Accordingly, the sensor tube 1 may
connect ends of the measurement air connection pipes 6.

One of the measurement air connection pipes 6 may serve
to deliver the measurement air to the sensor tube 1, and the
other may serve to deliver, to the humidity sensor 4, the
measurement air mixed with moisture in the sensor tube 1
and released from the sensor tube 1.

Sensor Tube 1

The sensor tube 1 may include a body 10 and an opening/
closing part 20. The body 10 may include a body extension
11 and an opening 113 and may include a body connection
12 and a piston opening 114. The body extension 11 is a
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component that connects the two measurement air connec-
tion pipes 6 that are connected with the humidity sensor 4 to
deliver moisture to the humidity sensor 4 using the mea-
surement air or allow the measurement air released from the
humidity sensor 4 to flow therethrough. The body extension
11 is formed in the form of a pipe extending in one direction
and has an empty interior space 110 formed therein. The
measurement air may flow through the interior space 110.
Although the body extension 11 is illustrated as extending
along the horizontal direction, the direction in which the
body extension 11 extends is not limited thereto.

The body extension 11 has the opening 113 formed
therein. The opening 113 is formed by cutting away a portion
from the body extension 11 and enables a flow of fluid
between the interior space 110 of the body extension 11 and
the outside. Accordingly, measurement air in the interior
space 110 of the body extension 11 may be released to the
outside through the opening 113, and air and external
moisture may be introduced into the interior space 110 of the
body extension 11 from the outside. The external moisture
may be generated by leakage steam.

The body extension 11 may include a valve seat 115 that
surrounds and defines the opening 113. The valve seat 115
may be formed in a shape corresponding to the shape of a
valve body 21, which will be described below, such that the
valve body 21, when making contact with the valve seat 115,
closes the opening 113 to isolate the interior space 110 of the
body extension 11 from the outside. Specifically, the valve
seat 115 may have a decreasing width toward the inside from
the outside of the body extension 11. When viewed from
outside the body extension 11, the valve seat 115 may have
an inwardly concave shape. However, the shape of the valve
seat 115 is not limited thereto.

The body 10 may include the piston opening 114 formed
by cutting away a portion from the body extension 11. The
piston opening 114, together with the opening 113, may be
located on one diameter of the body extension 11. Accord-
ingly, the piston opening 114 and the opening 113 may be
disposed in positions symmetric to each other with respect
to the center of the body extension 11 and may be open to
face away from each other. The piston opening 114 may
have a smaller cross-sectional area than the opening 113.

The body extension 11 may include a piston opening
surrounding portion 111 that surrounds and defines the
piston opening 114. The piston opening surrounding portion
111 may have a shape that protrudes inward from the body
connection 12, which will be described below, in the radial
direction. The body extension 11 may be divided into the
piston opening surrounding portion 111 located inward of
the body connection 12 and an outside portion 112 located
outward of the body connection 12 and connected to the
measurement air connection pipes 6.

The body connection 12 surrounds the piston opening 114
and protrudes outward from the body extension 11. Accord-
ingly, likewise to the body extension 11, the body connec-
tion 12 may be formed in the form of a pipe. However, an
inside surface of the body connection 12 may be disposed to
be spaced apart from the piston opening 14 such that the
body connection 12 has a larger transverse cross-sectional
area than the piston opening 114.

The piston opening 114 may be formed in a lower portion
of the body extension 11 in the drawing, and the body
connection may protrude downward from the body exten-
sion 11 while surrounding the piston opening 114. As
illustrated, the body connection 12 may protrude in a direc-
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tion perpendicular to the direction in which the body exten-
sion 11 extends, and the body 10 may have the shape of “T”
as a whole.

The body connection 12 is coupled with the fitting 3 that
will be described below. The body connection 12 may be
coupled with a fitting connection 32. The sensor tube 1 and
the fitting 3 are coupled through the body connection 12 and
the fitting connection 32 to form the tube assembly having
the shape of “H”.

Part of a piston 22 may make contact with the inside
surface of the body connection 12 so as to slide thereon.
Accordingly, the body connection 12 may serve as a cylinder
required for motion of the piston 22.

The opening/closing part 20 is a component that adjusts
opening/closing of the opening 113 by being driven by
pneumatic pressure. The opening/closing part 20 may
include the valve body 21 and the piston 22, and the piston
22 may include a piston rod 221 and a piston plate 222.

The valve body 21 is vertically raised or lowered to
selectively open or close the opening 113. The valve body 21
may move inward from outside the body extension 11 to
make contact with the valve seat 115 to close the opening
113. In the state in which the opening 113 is closed, the valve
body 21 may move outside the body extension 11 to escape
from the valve seat 115 to open the opening 113.

The valve body 21 may have a decreasing width toward
the inside from the outside of the body extension 11. The
valve body 21 may have a shape convex toward the interior
space 110 of the body extension 11. The valve seat 115 may
have a shape corresponding to the shape of the valve body
21, and when the valve body 21 is seated on and brought into
contact with the valve seat 115, the valve body 21 may
divide the interior space 110 of the body extension 11 from
the outside, thereby maintaining air-tightness.

In addition to that illustrated, the valve body 21 may have
a vertical cross-section in an inverted triangular or hemi-
spherical shape, and the valve seat 115 may be formed in a
shape similar to an inside surface of a circular pipe. Accord-
ingly, the valve body 21 and the valve seat 115 may be in
substantially line contact with each other along an annular
line.

The piston rod 221 connects the piston plate 222 and the
valve body 21. The piston rod 221 may vertically extend in
the drawing. One end of the piston rod 221 may be coupled
to a lower end of the valve body 21, and an opposite end of
the piston rod 221 may be coupled to the piston plate 222.
Accordingly, the piston rod 221 may be across the interior
space 110 of the body extension 11.

The piston rod 221 may pass through the piston opening
114. The piston rod 221 is inserted into the piston opening
114, but does not completely close the piston opening 114.
Accordingly, the interior space 110 of the body extension 11
may be in communication with an inside space 131 of the
body connection 12 through the piston opening 114.

The piston plate 222 is disposed inside the body connec-
tion 12 and is moved by a pressure difference between above
and below the piston plate 222 to raise or lower the valve
body 21. The piston plate 222 may be formed in a plate
shape and may make contact with the inside surface of the
body connection 12 so as to vertically slide. The piston plate
222 may divide an interior space 13 of the body connection
12 into the inside space 131 in communication with the
interior space 110 of the body extension 11 and an outside
space 132 in communication with an interior space of the
fitting 3 that will be described below. In the drawing, the
inside space 131 is illustrated as being disposed on an upper
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side of the piston plate 222, and the outside space 132 is
illustrated as being disposed on a lower side of the piston
plate 222.

The piston plate 222 may be slid to a low pressure side by
a difference between the pressure of the measurement air
flowing in the inside space 131 and the pressure of the
pressure control air flowing in the outside space 132 to raise
or lower the opening/closing part 20, thereby opening or
closing the opening 113.

The opening/closing part 20 may further include an elastic
member 23. The elastic member 23 may be disposed
between an outside surface of the piston opening surround-
ing portion 111 of the body 10 and a surface of the piston
plate 222 that faces toward the body extension 11, and
opposite ends of the elastic member 23 may be connected to
the outside surface of the piston opening surrounding por-
tion 111 and the surface of the piston plate 222. The elastic
member 23 is formed of a material having elasticity. The
elastic member 23 applies an elastic force to the piston 22 to
locate the piston 22 in a predetermined default position. The
default position may be a position in which the valve body
21 closes the opening 113 when the pressure of the mea-
surement air is the same as the pressure of the pressure
control air.

The elastic members 23 may be a coil spring. Without
being limited thereto, however, the elastic member 23 may
be implemented with a member having a property of return-
ing to the original state by elasticity.

Fitting 3

The fitting 3 is connected to the sensor tube 1 and supplies
the pressure control air to enable the opening 113 to be
opened or closed by a pressure difference. Specifically, the
fitting 3 may be coupled to the body connection 12 to supply,
into the outside space 132, the pressure control air that is to
form the pressure in the outside space 132. When the fitting
3 is coupled to the body connection 12, the interior space of
the fitting 3 may be in communication with the outside space
132.

The fitting 3 may include a fitting extension 31 and the
fitting connection 32. The fitting extension 31 may connect
the two pressure control air connection pipes 7 that deliver
the pressure control air. The fitting extension 31 may be
formed parallel to the body extension 11. The fitting exten-
sion 31 may be formed in the form of a pipe.

The fitting connection 32 protrudes outward from the
fitting extension 31. As illustrated in the drawing, the fitting
connection 32 may protrude upward from the fitting exten-
sion 31. The fitting connection 32 may protrude in a direc-
tion perpendicular to the direction in which the fitting
extension 31 extends, and the fitting 3 may have the shape
of “I” as a whole.

The fitting connection 32 may also be formed in the form
of a pipe. Accordingly, an interior space 310 of the fitting
extension 31 and an interior space of the fitting connection
32 may be in communication with each other.

The fitting connection 32 may be coupled with the body
connection 12. Accordingly, as described above, the tube
assembly may be formed in the shape of “H”. As the fitting
connection 32 and the body connection 12 are coupled
together, the interior space of the fitting connection 32 and
the outside space 132 of the body connection 12 may be in
communication with each other. Accordingly, the fitting
connection 32 may serve as part of a cylinder that delivers
the pressure control air to the piston 22.

As illustrated, the fitting connection 32 may be coupled to
the body connection 12 by being inserted into the body
connection 12. Accordingly, the piston plate 222, which
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makes contact with the inside surface of the body connection
12 so as to slide thereon, may be stopped by a step formed
by the fitting connection 32, and a movement of the piston
plate 222 toward the inside of the fitting 3 may be blocked.

The fitting 3 may further include a ferrule 34 to maintain
air-tightness better when the fitting connection 32 is inserted
into and coupled to the body connection 12. The ferrule 34
may be formed in an annular shape that surrounds an outside
surface of the fitting connection 32 and may be disposed on
the outside surface of the fitting connection 32. As illus-
trated, the ferrule 34 may have a shape having a decreasing
width toward a distal end of the fitting connection 32.
Furthermore, when viewed in the vertical cross-section, an
inclined coupling surface 121 may be formed on the inside
surface of the body connection 12 in a shape corresponding
to the shape of the ferrule 34. The ferrule 34 may be
disposed between the fitting connection 32 and the body
connection 12 to more firmly maintain air-tightness. A
plurality of ferrules 34 may be disposed.

To maintain air-tightness better, the fitting 3 may further
include a fitting coupling 33. The fitting coupling 33 may be
coupled to the fitting connection 32 and the body connection
12 while covering the fitting connection 32 and the body
connection 12 in the position where the fitting connection 32
and the body connection 12 are coupled together. The fitting
connection 32 and the body connection 12 may each have an
external male thread formed on the outside surface thereof,
and the fitting coupling 33 may have an internal female
thread formed on the inside surface thereof. The fitting
coupling 33 may be threaded onto the fitting connection 32
and the body connection 12. However, the method by which
the fitting coupling 33 is coupled to the fitting connection 32
and the body connection 12 is not limited thereto.

FIG. 4 is a sectional view illustrating a situation in which
air is partly released through the opening 113 opened by the
opening/closing part 20 according to an embodiment of the
present disclosure.

The piston plate 222 may be slid to a low pressure side by
a difference between the pressure of the measurement air
flowing in the inside space 131 and the pressure of the
pressure control air flowing in the outside space 132. The
piston plate 222 may be raised or lowered by the pressure
difference, and the valve body 21 connected to the piston
plate 222 through the piston rod 221 may be raised or
lowered.

When the pressure of the pressure control air is higher
than the pressure of the measurement air, the piston 22 may
be raised so that the opening 113 is opened, and moisture and
air may be introduced into the interior space 110 of the body
extension 11 from the outside. In contrast, when the pressure
of the measurement air is higher than the pressure of the
pressure control air, the piston 22 may be lowered so that the
opening 113 is closed, and fluid may be stopped from
entering or exiting the body extension 11 through the
opening 113.

In the case of FIG. 4, the pressure of the pressure control
air flowing in the outside space 132 is increased by the
pressure generator 5. Meanwhile, as there is no change in the
measurement air in the inside space 131, the pressure in the
outside space 132 is higher than the pressure in the inside
space 131. Accordingly, the piston 22 is pressed upward by
the pressure difference, and the opening/closing part 20 is
raised.

The opening/closing part 20 may open the opening 113
while being raised. The dry measurement air in the interior
space 110 of the body extension 11 may be partly released
to the outside through the opening 113.
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FIG. 5 is a sectional view illustrating a situation in which
moisture is introduced with the opening 113 opened by the
opening/closing part 20 according to an embodiment of the
present disclosure.

Referring to FIG. 5, the pressure generator 5 supplies air
into the outside space 132 at a predetermined pressure, and
the opening/closing part 20 opens the opening 113. After a
small amount of dry air is released as illustrated in FIG. 4,
external air and moisture may be introduced into the interior
space 110 of the body extension 11 due to a difference in
moisture concentration between the inside and the outside of
the body extension 11.

The introduced moisture may be delivered to the humidity
sensor 4 through the measurement air connection pipes 6 by
the measurement air flowing in the interior space 110 of the
body extension 11.

FIG. 6 is a sectional view illustrating a situation in which
the opening/closing part 20 closes the opening 113 accord-
ing to an embodiment of the present disclosure.

Referring to FIG. 6, the pressure of the pressure control
air flowing in the outside space 132 is decreased by the
pressure generator 5. Meanwhile, because the opening 113
remains open, moisture is introduced into the inside space
131 to change the measurement air in the inside space 131
to moist air, and in this state, there is no change. Accord-
ingly, the pressure in the outside space 132 becomes lower
than the pressure in the inside space 131 so that the piston
22 is pressed downward and the opening/closing part 20 is
lowered. Furthermore, the pressure in the outside space 132
decreases and becomes similar to the pressure in the inside
space 131, and the piston 22 is lowered by the elastic force
of the elastic member 23. The opening/closing part 20 is
lowered and seated on the valve seat 15 to close the opening
113. When the opening 113 is closed, the inside space 131
is increased, and negative pressure is generated. Therefore,
in the closing process, more external moisture may be
introduced.

Referring to the operations of FIGS. 4 to 6, by controlling
an upward or downward movement of the opening/closing
part 20 depending on the pressure of the pressure control air,
external moisture may be easily introduced into the sensor
tube 1 and may be delivered to the humidity sensor 4 by
using the measurement air. A higher response speed may be
obtained by allowing the moisture to more rapidly infiltrate
through the sensor tube 1. In addition, the moisture or the
measurement air may be prevented from being leaked from
the sensor tube 1.

FIG. 7 is a sectional view of a tube assembly according to
a modified example of the embodiment of the present
disclosure.

According to the modified example of the embodiment of
the present disclosure, the tube assembly may include a
fitting 35 including a fitting connection 325 coupled to the
body connection 12 in a state of not being inserted into the
body connection 12. In this case, the body connection 12 and
the fitting connection 32 may be coupled with each other by
forming a welding joint W on the surfaces through welding.

FIG. 8 is a conceptual diagram of a humidity sensor
system according to a modified example of the embodiment
of the present disclosure.

According to the modified example of the embodiment of
the present disclosure, the humidity sensor system may
include a plurality of tube assemblies, and the tube assem-
blies may be arranged. The tube assemblies may be con-
nected in series along the direction in which the body
extension 11 extends.
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The outermost sensor tubes 1 may be connected with the
humidity sensor 4 through outer measurement air connection
pipes 61 and 62, and the sensor tubes 1 adjacent to each
other may be connected through an intermediate measure-
ment air connection pipe 63. Likewise, the outermost fittings
3 may be connected with the pressure generator 5 through
outer pressure control air connection pipes 71 and 72, and
the fittings 3 adjacent to each other may be connected
through an intermediate pressure control air connection pipe
73.

Even though the plurality of tube assemblies having the
shape of “H” are used in the state of being connected in
series along the direction in which the body extension 11
extends, too many connection pipes and too much space may
be prevented from being occupied, and the tube assemblies
may be connected in an easy and simple manner.

Accordingly, a higher response speed may be obtained by
enabling moisture to more rapidly infiltrate through the
sensor tube.

Moisture or measurement air may be prevented from
being leaked from the sensor tube.

Hereinabove, even though all of the components are
coupled into one body or operate in a combined state in the
description of the above-mentioned embodiments of the
present disclosure, the present disclosure is not limited to
these embodiments. That is, all of the components may
operate in one or more selective combination within the
range of the purpose of the present disclosure. It should be
also understood that the terms of “include”, “comprise” or
“have” in the specification are “open type” expressions just
to say that the corresponding components exist and, unless
specifically described to the contrary, do not exclude but
may include additional components. Unless otherwise
defined, all terms used herein, including technical and
scientific terms, have the same meaning as those generally
understood by those skilled in the art to which the present
disclosure pertains. Such terms as those defined in a gener-
ally used dictionary are to be interpreted as having meanings
equal to the contextual meanings in the relevant field of art,
and are not to be interpreted as having ideal or excessively
formal meanings unless clearly defined as having such in the
present application.

Hereinabove, although the present disclosure has been
described with reference to exemplary embodiments and the
accompanying drawings, the present disclosure is not lim-
ited thereto, but may be variously modified and altered by
those skilled in the art to which the present disclosure
pertains without departing from the spirit and scope of the
present disclosure claimed in the following claims. There-
fore, the exemplary embodiments of the present disclosure
are provided to explain the spirit and scope of the present
disclosure, but not to limit them, so that the spirit and scope
of the present disclosure is not limited by the embodiments.
The scope of the present disclosure should be construed on
the basis of the accompanying claims, and all the technical
ideas within the scope equivalent to the claims should be
included in the scope of the present disclosure.

What is claimed is:

1. A sensor tube comprising:

a body including a body extension, an opening, a piston
opening, and a body connection, the body extension
having opposite ends configured to be connected to
measurement air connection pipes, the measurement air
connection pipes connected to a humidity sensor to
deliver moisture to the humidity sensor using measure-
ment air or to allow the measurement air released from
the humidity sensor to flow therethrough, the opening
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defined in the body extension to cause an interior space
of the body extension and an outside to be in commu-
nication with each other such that the moisture is
introduced into the interior space of the body extension
from the outside through the opening, the piston open-
ing defined in the body extension, the body connection
protruding outward from the body extension and con-
figured to surround the piston opening;

a fitting coupled to the body connection and configured to

supply pressure control air; and

an opening/closing part configured to selectively open or

close the opening by being operated by a difference in
pressure between the interior space of the body exten-
sion and the outside,

wherein the piston opening is configured to cause the

interior space of the body extension and an inside space
of the body connection to be in communication with
each other, and

an inside surface of the body connection includes an

inclined portion, which is configured to mate with the
fitting.

2. The sensor tube of claim 1, wherein

the opening/closing part includes a valve body configured

to selectively open or close the opening by covering the
opening or escaping from the opening such that exter-
nal moisture is introduced into the interior space, and a
piston configured to raise or lower the valve body and
slidably coupled to the body connection,

the piston divides a space in the body connection into the

inside space of the body connection and an outside
space of the body connection, the inside space of the
body connection being in communication with the
interior space of the body connection, and

the piston is raised or lowered by a difference between

pressure in the interior space of the body connection
and pressure in the outside space of the body connec-
tion.

3. The sensor tube of claim 2, wherein the piston includes
a piston plate having an outside surface configured to make
contact with the inside surface of the body connection so as
to slide thereon and a piston rod across the interior space, the
piston rod being configured to connect the piston plate and
the valve body.

4. The sensor tube of claim 2, wherein

the valve body has a shape convex toward the interior

space of the body extension, and

the body extension includes a valve seat on which the

valve body is seated, the valve seat configured to
surround and define the opening and being in a shape
corresponding to the valve body.

5. The sensor tube of claim 2, wherein the opening/closing
part further includes an elastic member connected to the
piston and the body and configured to apply an elastic force
to locate the piston in a default position.

6. The sensor tube of claim 5, wherein the elastic member
is in the inside space of the body connection, and opposite
ends of the elastic member are connected to an outside
surface of the body extension and a surface of the piston
facing the body extension.

7. The sensor tube of claim 5, wherein the default position
is a position in which the valve body closes the opening.

8. The sensor tube of claim 2, wherein

the body extension is in a pipe shape, and

the opening and the piston opening are on an annular

circumference of the body extension.
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9. The sensor tube of claim 2, wherein the piston passes
through the piston opening while not closing the piston
opening.

10. A tube assembly comprising:

a body including a body extension, an opening, a piston
opening, and a body connection, the body extension
having opposite ends to which measurement air con-
nection pipes connected to a humidity sensor to deliver
moisture to the humidity sensor using measurement air
are connected, the opening defined in the body exten-
sion such that the moisture is introduced into an interior
space of the body extension from an outside through
the opening, the piston opening defined in the body
extension, and the body connection protruding outward
from the body extension, the body connection config-
ured to surround the piston opening;

an opening/closing part including a valve body configured
to move upward or downward to selectively open or
close the opening and a piston slidably coupled to the
body connection to raise or lower the valve body and
configured to divide a space into an inside space and an
outside space, wherein the piston is configured to
operate based on a difference between a pressure in the
inside space and a pressure in the outside space; and

a fitting coupled to the body connection and configured to
supply, into the outside space, pressure control air to
control the pressure in the outside space, the fitting
having an interior space in communication with the
outside space,

wherein an inside surface of the body connection includes
an inclined portion, which is configured to mate with
the fitting.

11. The tube assembly of claim 10, wherein the fitting
includes a fitting extension being parallel to the body
extension and having opposite ends to which pressure con-
trol air connection pipes configured to deliver the pressure
control air are connected.

12. A humidity sensor system comprising:

a humidity sensor configured to obtain humidity in air

delivered thereto;

a sensor tube including a body having an opening defined
therein and an opening/closing part configured to be
driven by pneumatic pressure to adjust opening/closing
of the opening, the sensor tube configured to selectively
allow or block introduction of moisture into the body
from an outside;

a pressure generator configured to operate the opening/
closing part by supplying pressure control air flowing
through an outside space of the opening/closing part to
provide a pressure difference between an inside space
of the opening/closing part and the outside space of the
opening/closing part; and

a fitting coupled to the body while covering an outside of
the opening/closing part and configured to supply
therethrough the pressure control air delivered from the
pressure generator,

wherein the body further includes a body extension hav-
ing opposite ends configured to be connected to mea-
surement air connection pipes, the measurement air
connection pipes connected to a humidity sensor to
deliver moisture to the humidity sensor using measure-
ment air or to allow the measurement air released from
the humidity sensor to flow therethrough, and the
opening defined in the body extension to cause an
interior space of the body extension and the outside to
be in communication with each other such that the
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moisture is introduced into the interior space of the

body extension from the outside through the opening,

the body further includes,

a piston opening defined in the body extension to cause
the interior space of the body extension and an
outside space of a body connection to be in commu-
nication with each other, and

the body connection protruding outward from the body
extension, the body connection configured to sur-
round the piston opening, and

an inclined coupling surface is formed on an inside
surface of the body connection, which is configured to
mate with the fitting.

13. The humidity sensor system of claim 12, wherein

the fitting includes,

a fitting extension extending parallel to the body exten-
sion, and

a fitting connection protruding outward from the fitting
extension and coupled with the body connection
such that the sensor tube and the fitting connection
provide an H-shaped tube assembly, and

the H-shaped tube assembly includes a plurality of

H-shaped tube assemblies connected in series along a

direction in which the body extension extends.
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