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(54) EVAPORATION SEALED CHAMBER FOR DETECTING HARMFUL SUBSTANCES

(57) An evaporation sealed chamber for detecting
harmful substances, comprising a sealed chamber (1),
a porous plate (6), a pressing plate (7), a driving device
(8) and an elastic membrane (9); the porous plate (6) is
installed on any one or more surfaces of the sealed cham-
ber (1), the elastic membrane (9) is disposed on the outer
side surface of the corresponding porous plate (6), the
pressing plate (7) is disposed on the outer side surface
of the corresponding elastic membrane (9), and the driv-
ing device (8) is in transmission connection with the cor-
responding pressing plate (7) so as to drive the pressing
plate (7) to move forwards and backwards to press the
elastic membrane (9) to be in contact with the porous

plate (6). The evaporation sealed chamber is simple in
structure; by means of providing an elastic membrane
(9) that expands along with the increase of the temper-
ature in the sealed chamber (1) and contracts along with
the decrease of the temperature, the gas in the sealed
chamber (1) can be compensated in a timely manner;
and the porous plate (6) is provided to effectively prevent
harmful substances from remaining on a gas compensa-
tion device (5) and affecting test accuracy; in addition,
the effects of the external environment or other uncertain
factors on the detection result are effectively avoided,
and the detection precision is thus improved.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of closed chambers, and more specifically, to an
evaporation closed chamber for detecting hazardous
substance.

BACKGROUND

[0002] The existing automobile components such as
an oil tank, a tire, an automotive exterior trimming part,
an automotive chassis and the like may volatilize haz-
ardous substance, and when the concentration of the
hazardous substance exceeds a certain range, the haz-
ardous substance may cause damage to the human bod-
ies. Therefore, it is necessary to collect and detect the
hazardous substance of the automobile.
[0003] Currently, there are multiple systems for sam-
pling and detecting the volatile hazardous substance in
the industry. FIG. 3 shows a traditional evaporation
closed chamber, which comprises a closed chamber 100,
an internal compensation bag 200 and an external com-
pensation bag 300, the internal compensation bag 200
is fixedly mounted in the closed chamber 100 through a
bracket and is arranged at the upper portion of the interior
of the closed chamber 100, and the external compensa-
tion bag 300 is communicated with the interior of the
closed chamber 100 through a pipe. Before detection, a
part or all of gas in the internal compensation bag 200
and the external compensation bag 300 is exhausted;
and during detection, the internal compensation bag 200
and the external compensation bag 300 perform timely
gas compensation on the interior of the closed chamber
100 along with reduction or increase of the gas in the
closed chamber 100 to prevent polluting gas outside the
closed chamber 100 from entering or exhausting the in-
terior of the closed chamber 100 due to the gas pressure
difference so as to improve the test accuracy. However,
because a relatively large internal compensation bag 200
needs to be arranged, and the internal compensation bag
200 needs a relatively large bracket to be fixed, a certain
amount of the hazardous substance is unavoidably left
at the exterior of the internal compensation bag 200 and
the bracket during the sampling and detecting so as to
influence the test accuracy; meanwhile, during the sam-
pling and detecting, the gas enters the external compen-
sation bag 300, but the gas in the external compensation
bag 300 is hard to be cleaned completely to cause that
the hazardous substance is still left in the external com-
pensation bag 300 and cannot be exhausted, thereby
influencing the test accuracy.

SUMMARY

[0004] An objective of the present disclosure is to pro-
vide an evaporation closed chamber for detecting haz-

ardous substance, which can avoid influence of external
environment or other uncertain factors on a test result so
as to be capable of effectively improving detection accu-
racy, in order to overcome the defects in the prior art.
[0005] To achieve the objective, the present disclosure
provides an evaporation closed chamber for detecting
hazardous substance, which comprises a closed cham-
ber and an intake device, the intake device is communi-
cated with the interior of the closed chamber, the closed
chamber is connected with an exhaust pipe, sampling
openings are opened in the closed chamber, the closed
chamber is provided with a gas compensation device for
performing gas volume compensation on the interior of
the closed chamber in a gas sampling process, the gas
compensation device is arranged on one or more surfac-
es of the closed chamber, the gas compensation device
comprises an orifice plate, a pressure plate, a drive de-
vice and an elastic film, the orifice plate is mounted on
any surface or multiple surfaces of the closed chamber,
the elastic film is arranged on the outer side face of the
corresponding orifice plate, the pressure plate is ar-
ranged on the outer side face of the corresponding elastic
film, and the drive device is in transmission connection
with the corresponding pressure plate so as to drive the
pressure plate to move forwards and backwards to tightly
press the elastic film to be in contact with the orifice plate,
the intake device comprises a first fan or pump, a filter
and a valve, and the first fan or pump, the filter and the
valve are communicated with the interior of the closed
chamber.
[0006] Preferably, an insulating jacket covers the inte-
rior of the closed chamber, and the insulating jacket is
provided with a temperature control system.
[0007] Preferably, a protective cover covers the outer
side face of the gas compensation device, and the pro-
tective cover covers the outer side face of the pressure
plate.
[0008] Preferably, a closed chamber door is arranged
on the closed chamber, and a temperature and/or hu-
midity control device is arranged at the interior/exterior
of the closed chamber.
[0009] Preferably, a stirrer is arranged in the closed
chamber.
[0010] Preferably, an anti-adsorption coating for pre-
venting adsorption of hazardous substance is arranged
on the inner wall of the closed chamber.
[0011] Preferably, an exhaust valve is arranged on the
exhaust pipe.
[0012] Preferably, the closed chamber is connected
with an internal purification device, the internal purifica-
tion device comprises a purification loop, an air inlet
valve, an air outlet valve, a purification filter and a second
fan, and two ends of the purification loop are respectively
connected with the closed chamber.
[0013] Preferably, an intake valve and an intake flow
meter are arranged at the exterior of the closed chamber.
[0014] Preferably, the elastic film is a fluoride elastic
film.
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[0015] Compared with the prior art, beneficial effects
of the present disclosure lie in:
the evaporation closed chamber for detecting hazardous
substance of the present disclosure has a simple struc-
ture and comprises the closed chamber and the gas com-
pensation device for performing the gas volume compen-
sation on the interior of the closed chamber in the gas
sampling process, and the gas compensation device is
arranged on one or more surfaces of the closed chamber,
wherein the gas compensation device comprises the or-
ifice plate, the pressure plate, the drive device and the
elastic film, the orifice plate is mounted on any surface
or multiple surfaces of the closed chamber, the elastic
film is arranged on the outer side face of the correspond-
ing orifice plate, the pressure plate is arranged on the
outer side face of the corresponding elastic film, and the
drive device is in transmission connection with the cor-
responding pressure plate so as to drive the pressure
plate to move forwards and backwards to tightly press
the elastic film to be in contact with the orifice plate; due
to arrangement of the elastic film, the elastic film expands
along with the increase of the temperature of the closed
chamber and shrinks along with the reduction of the tem-
perature of the closed chamber such that the gas in the
closed chamber can be timely compensated; and ar-
rangement of the orifice plate effectively prevents the
hazardous substance from leaving on the gas compen-
sation device to influence test accuracy; meanwhile, the
whole structure is more simply arranged to effectively
avoid influence of external environment or other uncer-
tain factors on a detection result so as to improve detec-
tion accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] To describe the technical solutions in the em-
bodiments of the present disclosure or the prior art more
clearly, the following briefly introduces the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show some embodiments in the
present disclosure, and a person of ordinary skill in the
art may still derive other drawings from these accompa-
nying drawings without creative efforts.

FIG. 1 is a schematic diagram of a whole structure
of an evaporation closed chamber for detecting haz-
ardous substance, provided by the present disclo-
sure;
FIG. 2 is a schematic diagram of a partial structure
of an evaporation closed chamber for detecting haz-
ardous substance, provided by the present disclo-
sure;
FIG. 3 is a schematic diagram of a whole structure
of a traditional evaporation closed chamber provided
by the present disclosure; and
FIG. 4 is a schematic structural diagram of another
evaporation closed chamber for detecting hazard-

ous substance, provided by the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0017] To make the objectives, technical solutions, and
advantages of the embodiments of the present disclosure
clearer, the following clearly and completely describes
the technical solutions in the embodiments of the present
disclosure with reference to the accompanying drawings
in the embodiments of the present disclosure. Apparent-
ly, the described embodiments are some but not all of
the embodiments of the present disclosure. All other em-
bodiments obtained by a person of ordinary skill in the
art based on the embodiments of the present disclosure
without creative efforts shall fall within the protection
scope of the present disclosure. All other embodiments
obtained by a person of ordinary skill in the art based on
the embodiments of the present disclosure without cre-
ative efforts shall fall within the protection scope of the
present disclosure.

Embodiment 1

[0018] Referring to FIG. 1 and FIG. 2, Embodiment 1
of the present disclosure provides an evaporation closed
chamber for detecting hazardous substance, which com-
prises a closed chamber 1 and a gas compensation de-
vice 5 for performing gas volume compensation on the
interior of the closed chamber 1 in a gas sampling proc-
ess, and the gas compensation device 5 is arranged on
one or more surfaces of the closed chamber 1, wherein
the gas compensation device 5 comprises an orifice plate
6, a pressure plate 7, a drive device 8 and an elastic film
9, the orifice plate 6 is mounted on any surface or multiple
surfaces of the closed chamber 1, the elastic film 9 is
arranged on the outer side face of the corresponding or-
ifice plate 6, the pressure plate 7 is arranged on the outer
side face of the corresponding elastic film 9, and the drive
device 8 is in transmission connection with the corre-
sponding pressure plate 7 so as to drive the pressure
plate 7 to move forwards and backwards to tightly press
the elastic film 9 to be in contact with the orifice plate 6.
The following describes the embodiment in detail with
reference to the accompanying drawings.
[0019] As shown in FIG. 1 and FIG. 2, an intake device
2 is communicated with the interior of the closed chamber
1, the closed chamber 1 is connected with an exhaust
pipe 3, sampling openings 4 are opened in the closed
chamber 1, the closed chamber 1 is provided with the
gas compensation device 5 for performing the gas vol-
ume compensation on the interior of the closed chamber
1 in the gas sampling process, the gas compensation
device 5 is arranged on one or more surfaces of the
closed chamber 1, the gas compensation device 5 com-
prises the orifice plate 6, the pressure plate 7, the drive
device 8 and the elastic film 9, the orifice plate 6 is mount-
ed on any surface or multiple surfaces of the closed
chamber 1, the elastic film 9 is arranged on the outer side
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face of the corresponding orifice plate 6, the pressure
plate 7 is arranged on the outer side face of the corre-
sponding elastic film 9, the drive device 8 is in transmis-
sion connection with the corresponding pressure plate 7
so as to drive the pressure plate 7 to move forwards and
backwards to tightly press the elastic film 9 to be in con-
tact with the orifice plate 6, the elastic film 9 expands
along with the increase of the internal temperature of the
closed chamber 1 and shrinks along with the reduction
of the temperature thereof such that the gas in the closed
chamber 1 can be timely compensated, and due to ar-
rangement of the orifice plate 6, the aperture of the orifice
plate 6 is set to be large so as to be capable of allowing
free flow of the gas in the closed chamber 1 and to ef-
fectively prevent the hazardous substance from leaving
on the gas compensation device 5 to influence test ac-
curacy; meanwhile, the whole structure is more simply
arranged to effectively avoid influence of external envi-
ronment or other uncertain factors on a detection result
so as to improve detection accuracy.
[0020] Wherein the intake device 2 comprises a first
fan or pump 16, a filter 17 and a valve 18, the first fan or
pump 16, the filter 17 and the valve 18 are sequentially
connected and are communicated with the interior of the
closed chamber 1, and an exhaust valve 15 is arranged
on the exhaust pipe 3. During preparation before a test
starts, the first fan or pump 16 blows air to the interior of
the closed chamber 1 to repeatedly replace air in the
closed chamber 1, and after air replacement is complet-
ed, the valve 18 is closed to stop air intake and the ex-
haust valve 15 on the exhaust pipe 3 is closed to stop air
exhaust, thereby completing the preparation. Before the
test starts, the clean gas is aerated into the closed cham-
ber 1, and original polluting gas in the closed chamber 1
is exhausted such that the gas in the closed chamber 1
is purified and exchanged, thereby providing a standard
and stable test environment for detection, and effectively
ensuring the detection accuracy.
[0021] Preferably, an insulating jacket 10 covers the
interior of the closed chamber 1, the insulating jacket 10
is provided with a temperature control system, and ar-
rangement of the insulating jacket 10 effectively main-
tains the temperature of the closed chamber 1 and en-
sures the detection accuracy.
[0022] Preferably, a protective cover 11 covers the out-
er side face of the gas compensation device 5, and the
protective cover 11 covers the outer side face of the pres-
sure plate 7 so as to prevent the elastic film 9 from being
damaged and effectively ensure the service life of the
device.
[0023] In the embodiment, a closed chamber door 12
is arranged on the closed chamber 1, a temperature
and/or humidity control device 13 is arranged at the in-
terior/exterior of the closed chamber 1, and the temper-
ature and/or humidity control device 13 is arranged to
regulate the temperature and the humidity of the interior
of the closed chamber 1 so as to provide a stable test
environment for detection of hazardous substance and

improve the detection accuracy, wherein a stirrer 14 is
arranged in the closed chamber 1, and the stirrer 14 is
arranged to uniformly stir the gas in the closed chamber 1.
[0024] Preferably, an anti-adsorption coating for pre-
venting adsorption of the hazardous substance is ar-
ranged on the inner wall of the closed chamber 1 to ef-
fectively prevent the hazardous substance from adsorb-
ing on the inner wall of the closed chamber 1 to influence
the test accuracy.
[0025] Preferably, the elastic film 9 is a fluoride elastic
film, and specifically, the fluoride material may be poly-
tetrafluoroethylene or other fluoride. Wherein a compen-
sation bag made from the fluoride material can prevent
volatile organic compounds from adsorbing on the outer
wall of the compensation bag so as to improve the test
accuracy.
[0026] Preferably, the closed chamber 1 is connected
with an internal purification device 19, the internal purifi-
cation device 19 comprises a purification loop 20, an air
inlet valve 21, an air outlet valve 22, a purification filter
23 and a second fan 24, the air inlet valve 21, the air
outlet valve 22, the purification filter 23 and the second
fan 24 are sequentially connected through the purification
loop 20, and two ends of the purification loop 20 are re-
spectively connected with the closed chamber 1.
[0027] The evaporation closed chamber for detecting
hazardous substance comprises the following detection
steps:

(1), opening the exhaust valve 15, starting a first fan
or pump 16 and opening the valve 18 so that the
external air passes through the filter 17 to be filtered
and then enters the interior of the closed chamber 1
to replace polluting gas in the closed chamber 1 with
cleaned gas; meanwhile, opening the stirrer 14 in
the closed chamber 1 and opening the temperature
and/or humidity control device 13;
(2), putting a test sample into the closed chamber 1,
and starting the internal purification device 19 to
clean the closed chamber 1;
(3), closing the internal purification device 19, and
closing the air inlet valve 21 and/or the air outlet valve
22;
(4), starting the drive device 8 to drive the pressure
plate 7 to move and to tightly press the elastic film 9
and the orifice plate 6, controlling the internal tem-
perature of the closed chamber 1 to be t1 and the
internal volume of the closed chamber 1 to be V1;
(5), resetting the drive device 8, and increasing the
internal temperature of the closed chamber 1 to be
t2, so that the elastic film 9 expands and the internal
volume of the closed chamber 1 is
V2=(273+T2)/(273+T1)∗V1;
(6), continuously increasing the internal temperature
of the closed chamber 1 to be t3, so that the elastic
film 9 continuously expands and the internal volume
of the closed chamber 1 is
V3=(273+T3)/(273+T1)∗V1; and
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(7), after regulation is completed, controlling the in-
ternal temperature of the closed chamber 1 to
change between t1 and t3, wherein the test sample
exhausts pollutant into the closed chamber 1 in a
temperature changing process; and detecting the
concentration of the pollutant in the closed chamber
1 from the sampling openings 4, and then obtaining
an exhaust amount of the pollutant of the test sample
in the test state.

[0028] Therefore, the polluting gas in the closed cham-
ber 1 is exhausted and is replaced with the clean gas
before test so as to provide a clean and pollution-free
test environment for the test to effectively improve the
test accuracy; and in the sampling process, the elastic
film 9 expands or shrinks along the change of the tem-
perature to provide gas compensation for the interior of
the closed chamber 1 so as to effectively prevent the
external polluting gas from entering the closed chamber
1 due to the gas pressure difference and further improve
the test accuracy.

Embodiment 2

[0029] As shown in FIG. 4, Embodiment 2 of the
present disclosure provides another evaporation closed
chamber for detecting hazardous substance, an intake
valve and an intake flow meter are arranged at the exte-
rior of the closed chamber 1, the structure of the evapo-
ration closed chamber for detecting hazardous sub-
stance in Embodiment 2 of the present disclosure is most-
ly the same as the structure of the evaporation closed
chamber for detecting hazardous substance in Embodi-
ment 1 of the present disclosure, and the same parts are
not described again.
[0030] In the embodiment, the intake valve 25 and the
intake flow meter 26 are arranged at the exterior of the
closed chamber 1, the temperature of the closed cham-
ber 1 is controlled to be t1, and at this time, the volume
of the closed chamber 1 is V1; after the drive device 8
resets, the valves except the intake valve 25 are closed,
the internal temperature of the closed chamber 1 is in-
creased to be t2, and at this time, the volume of the closed
chamber 1 is V2=(273+T2)/(273+T1)∗V1; the intake flow
meter 26 controls the flow rate of intake air to be (V2-
V1), the elastic film 9 expands, the intake valve 25 is
closed, and the internal temperature of the closed cham-
ber 1 is increased to be t3; the internal temperature of
the closed chamber 1 is controlled to change between
t1 to t3, a test sample exhausts the pollutant into the
closed chamber 1 in the temperature changing process,
and the concentration of the pollutant in the closed cham-
ber 1 is detected through the sampling openings 4 so as
to obtain the exhaust amount of the pollutant of the test
sample in the test state.
[0031] Therefore, the polluting gas in the closed cham-
ber 1 is exhausted and is replaced with the clean gas
before test so as to provide a clean and pollution-free

test environment for the test to effectively improve the
test accuracy; and in the sampling process, the elastic
film 9 expands or shrinks along the change of the tem-
perature to provide gas compensation for the interior of
the closed chamber 1 so as to effectively prevent the
external polluting gas from entering the closed chamber
1 due to the gas pressure difference and further improve
the test accuracy.
[0032] In conclusion, the evaporation closed chamber
for detecting hazardous substance of the present disclo-
sure has a simple structure and comprises the closed
chamber 1 and the gas compensation device 5 for per-
forming the gas volume compensation on the interior of
the closed chamber 1 in the gas sampling process, and
the gas compensation device 5 is arranged on one or
more surfaces of the closed chamber 1, wherein the gas
compensation device 5 comprises the orifice plate 6, the
pressure plate 7, the drive device 8 and the elastic film
9, the orifice plate 6 is mounted on any surface or multiple
surfaces of the closed chamber 1, the elastic film 9 is
arranged on the outer side face of the corresponding or-
ifice plate 6, the pressure plate 7 is arranged on the outer
side face of the corresponding elastic film 9, and the drive
device 8 is in transmission connection with the corre-
sponding pressure plate 7 so as to drive the pressure
plate 7 to move forwards and backwards to tightly press
the elastic film 9 to be in contact with the orifice plate 6;
due to arrangement of the elastic film 9, the elastic film
9 expands along with the increase of the temperature of
the closed chamber 1 and shrinks along with the reduc-
tion of the temperature of the closed chamber 1 such that
the gas in the closed chamber 1 can be timely compen-
sated; and arrangement of the orifice plate 6 effectively
prevents the hazardous substance from leaving on the
gas compensation device 5 to influence test accuracy;
meanwhile, the whole structure is more simply arranged
to effectively avoid influence of external environment or
other uncertain factors on a detection result so as to im-
prove detection accuracy.
[0033] The above-mentioned embodiments are pre-
ferred embodiments of the present disclosure, but the
implementation manner of the present disclosure is not
limited to the embodiments. Any other changes, modifi-
cations, substitutions, combinations and simplifications
without departing from the spirit essence and the princi-
ple of the present disclosure should be included within
the protection scope of the present disclosure.

Claims

1. An evaporation closed chamber for detecting haz-
ardous substance, comprising a closed chamber (1)
and an intake device (2), wherein the intake device
(2) is communicated with the interior of the closed
chamber (1), the closed chamber (1) is connected
with an exhaust pipe (3), and sampling openings (4)
are opened in the closed chamber (1); wherein the
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closed chamber (1) is provided with a gas compen-
sation device (5) for performing gas volume com-
pensation on the interior of the closed chamber (1)
in a gas sampling process, the gas compensation
device (5) is arranged on one or more surfaces of
the closed chamber (1), the gas compensation de-
vice (5) comprises an orifice plate (6), a pressure
plate (7), a drive device (8) and an elastic film (9),
the orifice plate (6) is mounted on any surface or
multiple surfaces of the closed chamber (1), the elas-
tic film (9) is arranged on the outer side face of the
corresponding orifice plate (6), the pressure plate (7)
is arranged on the outer side face of the correspond-
ing elastic film (9), and the drive device (8) is in trans-
mission connection with the corresponding pressure
plate (7) so as to drive the pressure plate (7) to move
forwards and backwards to tightly press the elastic
film (9) to be in contact with the orifice plate(6), the
intake device (2) comprises a first fan or pump (16),
a filter (17) and a valve (18), and the first fan or pump
(16), the filter (17) and the valve (18) are communi-
cated with the interior of the closed chamber (1).

2. The evaporation closed chamber for detecting haz-
ardous substance according to claim 1, wherein an
insulating jacket (10) covers the interior of the closed
chamber (1), and the insulating jacket (10) is provid-
ed with a temperature control system.

3. The evaporation closed chamber for detecting haz-
ardous substance according to claim 1, wherein a
protective cover (11) covers the outer side face of
the gas compensation device (5), and the protective
cover (11) covers the outer side face of the pressure
plate (7).

4. The evaporation closed chamber for detecting haz-
ardous substance according to claim 1, wherein a
closed chamber door (12) is arranged on the closed
chamber (1), and a temperature and/or humidity con-
trol device (13) is arranged at the interior/exterior of
the closed chamber (1).

5. The evaporation closed chamber for detecting haz-
ardous substance according to claim 1, wherein a
stirrer (14) is arranged in the closed chamber (1).

6. The evaporation closed chamber for detecting haz-
ardous substance according to claim 1, wherein an
anti-adsorption coating for preventing adsorption of
hazardous substance is arranged on the inner wall
of the closed chamber (1).

7. The evaporation closed chamber for detecting haz-
ardous substance according to claim 1, wherein an
exhaust valve (15) is arranged on the exhaust pipe
(3).

8. The evaporation closed chamber for detecting haz-
ardous substance according to claim 1, wherein the
closed chamber (1) is connected with an internal pu-
rification device (19), the internal purification device
(19) comprises a purification loop (20), an air inlet
valve (21), an air outlet valve (22), a purification filter
(23) and a second fan (24), and two ends of the pu-
rification loop (20) are respectively connected with
the closed chamber (1).

9. The evaporation closed chamber for detecting haz-
ardous substance according to claim 1, wherein an
intake valve (25) and an intake flow meter (26) are
arranged at the exterior of the closed chamber (1).

10. The evaporation closed chamber for detecting haz-
ardous substance according to claim 1, wherein the
elastic film (9) is a fluoride elastic film.
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