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to keep the pressure in the container being lower than
the discharge pressure or below before the container
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that in the prior art, pressure relief action of a liquefied
natural gas tank is uncontrollable and occurs in special
road sections, which influences transport safety, are ef-
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Description
Technical Field

[0001] The presentinvention relates to a field of lique-
fied gas transport, and in particular to a control method,
a pressure control system and a transport appliance of
a liquefied gas transport container.

Background

[0002] With obvious superiority in transport of liquefied
natural gas, railway tanks meet the development needs
of domestic logistics and have been widely used. But as
the tanks for transporting the liquefied natural gas con-
tinuously absorb heat of the environment during trans-
portation, pressure in the tanks keeps rising, so it is nec-
essary to set tank safety valves to discharge and relieve
the pressure of the tanks. At present, discharge action
of the liquefied natural gas tanks is uncontrollable, which
may occur at any time. When the tanks pass through
special road sections (for example, stations, tunnels,
towns and other sections with relatively closed space or
crowded population), the discharge action may cause
gas accumulation, and accordingly, the risk of explosion
may increase.

Summary

[0003] The presentinvention aims to provide a control
method, a pressure control system and a transport ap-
pliance of a liquefied gas transport container so as to
solve the problems that in the prior art, pressure relief
action of a liquefied natural gas tank is uncontrollable
and occurs in special road sections, which influences
transport safety.

[0004] In order to realize the above object, according
to an aspect of the present invention, a control method
of a liquefied gas transport container includes following
steps: step S10, measuring a pressure in a container in
real time and calculating a remaining time T1 for the pres-
sure to reach a discharge pressure, and acquiring a time
T2 for the container to reach a non-discharge road sec-
tion in real time; and step S20, when T1<T2, discharging
gas when the pressure in the container reaches the dis-
charge pressure, and when T1>T2, discharging gas be-
fore the container reaches the non-discharge road sec-
tion, so as to keep the pressure in the container being
lower than the discharge pressure before the container
leaves the non-discharge road section.

[0005] In some alternative embodiments, a step of ac-
quiring the time T2 for the container to reach the non-
discharge road section in real time includes: obtaining
the T2 according to a current geographic position of the
container, a position of a non-discharge road section
closest to a current position in a passage direction, and
a moving speed of the container.

[0006] In some alternative embodiments, the non-dis-

10

15

20

25

30

35

40

45

50

55

charge road section includes one or more of a culvert, a
station, and a town.

[0007] Insome alternative embodiments, the step S20
specifically includes: when T1<T2, discharging gas
whenever the pressure in the container reaches the dis-
charge pressure, so as to reduce a unit pressure in the
container; and when T1>T2, discharging gas circularly
from the container to reduce the unit pressure in the con-
tainer until the pressure in the container can be lower
than the discharge pressure before the container leaves
a special road section.

[0008] Insomealternative embodiments, when T1>T2,
the step S20 specifically includes: obtaining a duration
T3 for the container to pass through the special road sec-
tion, and discharging, before the container enters the
special road section, a pressure in the container to be
lower than (P-p) or below according to a predicted pres-
sure increase p in the container during the duration T3,
wherein the P is preset discharge pressure.

[0009] According to another aspect of the present in-
vention, a pressure control system of a liquefied gas
transport container is provided, the pressure control sys-
tem is used for realizing the above control method, and
the pressure control systemincludes: a controller, a pres-
sure sensor, a positioning sensor and a driving structure,
wherein the pressure sensor is arranged on an exhaust
pipe of a liquefied gas transport container and connected
to the controller, the positioning sensor is arranged on a
transport appliance for liquefied gas and connected to
the controller, and the driving structure is connected be-
tween the controller and a valve of the exhaust pipe.
[0010] Insome alternative embodiments, the pressure
control system further comprises a remote server, the
remote server being connected to the controller.

[0011] In some alternative embodiments, the valve is
a pneumatic valve, the driving structure comprises a
compressed gas cylinder and an electromagnetic valve,
the compressed gas cylinder is connected to the pneu-
matic valve, and the electromagnetic valve is connected
to the controller to control the compressed gas cylinder
to be opened/closed.

[0012] According to another aspect of the present in-
vention, a transport appliance includes a container for
transporting liquefied gas and a pressure control system,
wherein the pressure control system is the above pres-
sure control system.

[0013] According to the technical solution of the
present invention, gas which influences safety or lives of
residents is discharged before the transport container
enters the non-discharge road section, and no gas is dis-
charged in the non-discharge road section, so that the
risk of explosion caused by gas accumulation is effec-
tively reduced, and the influence on the lives of surround-
ing residents is reduced.

Brief Description of the Drawings

[0014] The drawings of the specification, which form a
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part of the disclosure, are used to provide further under-
standing of the presentinvention, and illustrative embod-
iments of the presentinvention and the description there-
of are used to explain the present invention, which are
not intended to unduly limit the present invention. In the
drawings:

Fig. 1 shows a structural schematic diagram of an em-
bodiment of a pressure control system of a liquefied gas
transport container according to the present invention.
[0015] The drawings include the following reference
numerals:

1, pressure sensor; 2, positioning sensor; 3, explosion-
proof connection pipe; 4, controller; 5, remote server; 6,
pressure sensor; 7, compressed gas cylinder; 8, electro-
magnetic valve; 9, pneumatic pipeline; 10, pneumatic
valve; 11, exhaust pipe; 12, container; 13, terminal.

Detailed Description of the Embodiments

[0016] It has to be noted that on the premise of no
contradiction, embodiments in the disclosure and fea-
tures of the embodiments may be combined mutually.
The present invention is described in detail below with
reference to the drawings and the embodiments.
[0017] The disclosure provides a control method of a
liquefied gas transport container and a pressure control
system of a liquefied gas transport container capable of
realizing the control method, and as shown in Fig. 1, the
pressure control system of the present embodiment in-
cludes: a controller 4, a pressure sensor 1, a positioning
sensor 2 and a driving structure, wherein the pressure
sensor 1 is arranged on an exhaust pipe of a liquefied
gas transport container and connected to the controller
4 by an explosion-proof connection pipe 3, the positioning
sensor 2 is arranged on a transport appliance of liquefied
gas and connected with the controller 4, and the driving
structure is connected between the controller 4 and a
valve of the exhaust pipe. The controller 4 may control
the driving structure to act according to feedback infor-
mation of the pressure sensor 1 and the positioning sen-
sor 2, thereby controlling the valve on the exhaust pipe
to be opened/closed so as to discharge gas and relieve
pressure from the liquefied gas transport container.
[0018] The liquefied gas transport container of the
present embodiment is suitable for liquefied natural gas
with a combustion characteristic, and is also suitable for
other products such as frozen liquefied gas, high-pres-
sure liquefied gas, low-pressure liquefied gas, com-
pressed gas and common liquid with volatilization char-
acteristics. Specifically, the control method for the lique-
fied gas transport container of the present embodiment
includes the following steps:

step S10, a pressure in the container is measured
in real time and a remaining time T1 for the pressure
to reach discharge pressure is calculated, and a time
T2 for the container to reach a non-discharge road
section is acquired in real time; and
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step S20, when T1<T2, gas is discharged when the
pressure in the container reaches the discharge
pressure, and when T1>T2, the gas is discharged
before the container reaches the non-discharge road
section, so as to keep the pressure in the container
being lower than the discharge pressure before the
container leaves the non-discharge road section.

[0019] The non-discharge road section here refers to
road sections with relatively closed space or crowded
population, such as a culvert, a station, a bridge and a
town, where gas discharge and pressure relief may
cause the gas accumulation, increase risk of explosion
or influence lives of surrounding residents. Therefore,
the disclosure provides the above control method to
avoid the above situation.

[0020] According to physical and thermodynamic char-
acteristics of transported liquid, and an environmental
temperature, a speed, pressure in a tank, etc. at the time
of transport operation, the remaining time T1 for the pres-
sure in the tank to reach the discharge pressure may be
estimated by means of thermodynamic calculation such
as heat transfer calculation. When T1 <T2, the pressure
in the transport container may reach the discharge pres-
sure before the container reaches the above non-dis-
charge road section, and at this moment, the gas may
be discharged to relieve the pressure in acommon mode.
When T1>T2, the pressure inthe transport container may
reach the discharge pressure after the container enters
the above non-discharge road section, and ifthe gas may
be discharged to relieve the pressure in acommon mode,
the dangerous situation mentioned above will occur, so
the pressure of the container should be relieved in ad-
vance.

[0021] According to the technical solution of the
present embodiment, through dynamic operation, the
transport container automatically discharges the gas
which influences the safety or the lives of residents before
the transport container enters the non-discharge road
section, and prevents the gas from being discharged in
the non-discharge road section, so that the risk of explo-
sion caused by the gas accumulation is effectively re-
duced, and the influence on the lives of surrounding res-
idents is reduced.

[0022] Specifically, in the present embodiment, the
step of acquiring the time T2 for the container to reach
the non-discharge road section in real time includes the
following steps that the T2 is obtained according to a
current geographic position of the container, a position
of a non-discharge road section closest to the current
position in a passage direction, and a moving speed of
the container. A real-time position of the container may
be realized by systems with a satellite positioning func-
tion, such as Beidou and GPS Galileo, and the map in-
formation may use Baidu Map, Gaode Map or other map
information.

[0023] Step S20inthe presentembodiment specifical-
ly includes the following steps that when T1 <T2, the gas
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is discharged whenever the pressure of the container
reaches the discharge pressure, unit pressure in the con-
tainer is reduced, after the container moves for a period
of time, when the pressure in the container rises to the
discharge pressure again, gas is discharged from the
container again to relieve pressure, and these steps are
repeated, so that the pressure in the container is kept
lower than the discharge pressure. When T1>T2, the
container discharges the gas circularly to reduce the unit
pressure in the container every time, till the pressure in
the container can be kept lower than the discharge pres-
sure before the container leaves a special road section.
The discharge pressure P may be preset according to a
physical characteristic of the container and characteris-
tics of contents of the container, a pressure increase p
in the container in the process of passing through the
non-discharge road section of the container can be cal-
culated according to a length of the non-discharge road
section, the time T3 to pass through the non-discharge
road section calculated by a current vehicle speed, and
the heat transfer, and therefore, when T1>T2, the pres-
sure in the container should be reduced to (P-p) or below
before the container enters the non-discharge road sec-
tion.

[0024] When a distance between two adjacent non-
discharge road sections is too close to reduce the pres-
sure to (P-p) between the two non-discharge road sec-
tions, the two non-discharge road sections may be treat-
ed as one non-discharge road section to ensure that the
pressure in the container cannot reach the discharge
pressure in the process of passing through the two non-
discharge road sections of the containerand ensure safe-
ty.

[0025] As shown in Fig. 1, in the pressure control sys-
tem of the present embodiment, the valve is a pneumatic
valve 10, the driving structure includes a compressed
gas cylinder 7 and an electromagnetic valve 8, the com-
pressed gas cylinder 7 is connected with the pneumatic
valve 10 by a pneumatic pipeline 9, and the electromag-
netic valve 8 is connected with the controller 4 to control
the compressed gas cylinder 7 to be opened/closed.
When the gas needs to be discharged to relieve the pres-
sure, the controller 4 controls the electromagnetic valve
to open, compressed gas is ejected from the compressed
gas cylinder to push the pneumatic valve 10 to open, and
then the gas in the container 12 is discharged from the
exhaust pipe 11, so that the pressure in the container
decreases. In other embodiments not shown in the draw-
ings, the driving structure may also control the gas dis-
charge in other structural forms. In order to guarantee
safe operation of the driving structure, the compressed
gas cylinder 7 of the present embodiment is provided
with a pressure sensor 6.

[0026] AsshowninFig. 1, the pressure control system
of the present embodiment further includes a remote
server5, and aterminal 13 may be in wireless connection
with the controller 4 by the remote server 5, so that the
transport container can be monitored and controlled re-
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motely. The terminal 13 may be a computer, or even mo-
bile terminals such as a mobile phone and a tablet com-
puter.

[0027] The disclosure further provides a transport ap-
pliance, which includes a container for transporting lig-
uefied gas and a pressure control system, wherein the
pressure control system is the pressure control system
including the above part or all of technical features. The
transport appliance of the disclosure may be a train for
railway transportation, a car and a tank car for road trans-
portation, a ship for sea transportation, and a container
for combined transportation of road, railway, sea, etc.
The transport appliance of the disclosure has the advan-
tages of high safety and less influence on a passage
residential environment.

[0028] In view of the above description, it may be seen
that the embodiments of the present invention realize the
following technical effects:

gas which influences safety or lives of residents is dis-
charged before the transport container enters the non-
discharge road section, and no gas is discharged in the
non-discharge road section, so that the risk of explosion
caused by gas accumulation is effectively reduced, and
the influence on the lives of surrounding residents is re-
duced.

[0029] The above has been described only as pre-
ferred embodiments of the present invention and is not
intended to limit the present invention, which can be mod-
ified and changed, for those skilled in the art. Any mod-
ifications, equivalent replacements, improvements, etc.
made within the spirit and principles of the present inven-
tion should be comprised within the scope of protection
of the present invention.

Claims

1. A control method of a liquefied gas transport con-
tainer, comprising following steps:

step S10, measuring a pressure in a container
in real time and calculating a remaining time T1
for the pressure to reach a discharge pressure,
acquiring a time T2 for the container to reach a
non-discharge road section in real time, and
keeping the pressure in the container being low-
er than the discharge pressure before the con-
tainer leaves the non-discharge road section;
and

step S20, when T1<T2, discharging gas when
the pressure in the container reaches the dis-
charge pressure, and when T1>T2, discharging
gas before the container reaches the non-dis-
charge road section.

2. The control method of the liquefied gas transport
container as claimed in claim 1, wherein a step of
acquiring the time T2 for the container to reach the
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non-discharge road section in real time comprises:
obtaining the T2 according to a current geographic
position of the container, a position of a non-dis-
charge road section closest to a current position in
a passage direction, and a moving speed of the con-
tainer.

The control method of the liquefied gas transport
container as claimed in claim 1, wherein the non-
discharge road section comprises one or more of a
culvert, a station, a bridge and a town.

The control method of the liquefied gas transport
container as claimed in claim 1, wherein the step
S20 specifically comprises:

when T1<T2, discharging gas whenever the pres-
sure in the container reaches the discharge pres-
sure, so as to reduce an unit pressure in the contain-
er; and when T1>T2, discharging gas circularly from
the container to reduce the unit pressure in the con-
tainer until the pressure in the container is lower than
the discharge pressure before the container leaves
a special road section.

The control method of the liquefied gas transport
container as claimed in claim 4, wherein when
T1>T2, the step S20 specifically comprises: obtain-
ing a duration T3 for the container to pass through
the special road section, and discharging, before the
container enters the special road section, a pressure
in the container to be lower than (P-p) according to
a predicted pressure increase p in the container dur-
ing the duration T3, wherein the P is a preset dis-
charge pressure.

Apressure control system of aliquefied gas transport
container, wherein the pressure control system is
used for realizing the control method as claimed in
any one of claims 1 to 5, and the pressure control
system comprises: a controller (4), a pressure sen-
sor (1), a positioning sensor (2) and a driving struc-
ture, the pressure sensor (1) being arranged on an
exhaust pipe of the liquefied gas transport container
and connected to the controller (4), the positioning
sensor (2) being arranged on a transport appliance
for liquefied gas and connected to the controller (4),
and the driving structure being connected between
the controller (4) and a valve of the exhaust pipe.

The pressure control system as claimed in claim 6,
wherein the pressure control system further compris-
es a remote server (5), the remote server (5) being
connected to the controller (4).

The pressure control system as claimed in claim 6,
wherein the valve is a pneumatic valve (10), and the
driving structure comprises a compressed gas cyl-
inder (7) and an electromagnetic valve (8), the com-
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9.

pressed gas cylinder (7) being connected to the
pneumatic valve (10), and the electromagnetic valve
(8) being connected to the controller (4) to control
the compressed gas cylinder (7) to be
opened/closed.

A transport appliance, comprising a container for
transporting liquefied gas and the pressure control
system as claimed in any one of claims 6 to 8.
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