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[Problem] To enable a gas supply system to be easlly transported and to increase the degree of freedom when the gas supply

system Is Installed. [Solution] This hydrogen station comprises a filling facility for filing a gas into a tank-mounted device and a gas
supply system for supplying the gas to the filling facility, the gas supply system including: a compressor for compressing a gas; a
compressor accommodating body for accommodating the compressor; a cooler for cooling the gas introduced into the filling facility
or the gas just before being Introduced into the filling facility, the cooler including an evaporation part, an expansion part, and a
compression part; and a cooler accommodating body for accommodating the evaporation part, the expansion part, and the
compression part, wherein the compressor accommodating body and the cooler accommodating body are detachable from each
other.
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(57) Abstract: [Problem] To enable a gas supply system to be easily transported and to increase the degree of freedom when the gas
supply system is installed. [Solution] This hydrogen station comprises a filling facility for filling a gas into a tank-mounted device
and a gas supply system for supplying the gas to the filling facility, the gas supply system mcluding: a compressor for compressing a
gas; a compressor accommodating body for accommodating the compressor; a cooler for cooling the gas mtroduced into the filling
facility or the gas just before being introduced into the filling facility, the cooler including an evaporation part, an expansion part,
and a compression part; and a cooler accommodating body for accommodating the evaporation part, the expansion part, and the
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Description
Title of Invention
HYDROGEN STATION
Technical Field
[0001] The present invention relates to a hydrogen station.

Background Art

[0002] In recent years, a vehicle utilizing a hydrogen gas, such as a fuel cell
vehicle or a hydrogen vehicle, (hereinafter, simply referred to as a “vehicle”) has
been developed. Accordingly, a hydrogen station for filling a tank of the vehicle
with the hydrogen gas has also been developed. For example, Patent Literature
1 discloses a mobile hydrogen station provided with a hydrogen producing device
and a truck that is movable in a state in which the hydrogen producing device is
loaded. This hydrogen station includes a compressor for compressing a hydrogen
gas, a pressure accumulator for storing the hydrogen gas discharged from the
compressor, a dispenser for filling a vehicle with the hydrogen gas supplied from
the pressure accumulator, and the like. Since the hydrogen station described in
Patent Literature 1 can be moved by a truck, even in a case where it is difficult to
secure a site for installing the hydrogen station, the vehicle can be filled with the
hydrogen gas.

[0003] Meanwhile, it has been proposed that the hydrogen station is installed
within a site of an existing gas station (a so-called “gasoline stand” in J apanese
English) and the like. However, there is a case where it is difficult to secure a
sutficient installation space for installing the hydrogen station in a site where an
existing facility exists. Further, when various devices of the hydrogen station
are assembled on site according to the installation space within the site, a

transportation cost and an assembly cost are increased. In the hydrogen station
1



described in Patent Literature 1, since it is not assumed that the hydrogen producing
device 1s fixed to the site, the hydrogen producing device cannot be separated from
the truck. Alternatively, even if the hydrogen producing device can be separated, it

1s difficult to properly dispose the respective devices according

5 to the space of the site (to dispose the devices so as to be accommodated within the
site).
Citation List
Patent Literature

[0004| Patent Literature 1: JP 2004-017701 A

10 Summary of Invention

|0005] An object of the present invention is to provide a hydrogen station capable of
improving a degree of freedom in installation within a site.
10006] A hydrogen station according to an aspect of the present invention includes:
a filling facility for filling a tank-mounted device with a gas; and a gas supply

15 system for supplying the gas to the filling facility. The gas supply system includes: a
compressor for compressing the gas; a compressor accommodating body for
accommodating the compressor; a refrigerator for cooling the gas flowed into the
filling tfacility or the gas just before being flowed into the filling facility, the
refrigerator including an evaporation part, an expansion part, and a

20 compression part; and a cooler accommodating body for accommodating the
evaporation part, the expansion part, and the compression part. The compressor
accommodating body and the cooler accommodating body are detachable from each
other.

[0006a] In another aspect, the present invention resides in a hydrogen station

CA 2965772 2019-05-13
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comprising: a filling facility for filing a tank-mounted device with a gas; and a gas
supply system for supplying the gas to the filling facility, wherein the gas supply
system 1includes: a compressor for compressing the gas; a compressor
accommodating body for accommodating the compressor; a refrigerator for cooling
the gas tlowed into the filling facility or the gas just before being flowed into the
filling facility, the refrigerator including an evaporation part, an expansion part, and
a compression part; and a cooler accommodating body accommodating the
evaporation part, the expansion part, and the compression part, and wherein the
compressor accommodating body and the cooler accommodating body are

detachably coupled to each other by one or more mechanical fasteners.

Brief Description of Drawings

[0007] FIG. 1 1s a diagram showing a hydrogen station having a gas supply system

according to one embodiment of the present invention.

2a
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F1G. 2 1s a diagram showing a gas cooling part.

FIG. 3 1s a diagram showing a refrigerator.

F1G. 4 1s a side view of the hydrogen station shown in FIG. 1.

FIG. 5 1s a plan view showing the hydrogen station.

FIG. 6 1s a plan view showing another shape of the hydrogen station.

F1G. 7 1s a side view of a variation of the hydrogen station shown in FIG.

FIG. 8 1s a plan view of a device indicated by a reference sign 300, a
mounting part, and a pair of guide parts.
Description of Embodiments
[0008] FIG. 1 is a diagram schematically showing a configuration of a hydrogen
station 10 according to one embodiment of the present invention. The hydrogen
station 10 includes a gas supply system 2 and a dispenser 11 serving as a filling
facility.
[0009] The gas supply system 2 supplies a hydrogen gas to the dispenser 11. The
gas supply system 2 includes a gas flow path 20, a compressor unit 21, a pressure
accumulator unit 23, a cooler unit 24, a receiving unit 28, and a control part 29.
The receiving unit 28, the compressor unit 21, and the pressure accumulator unit
23 are disposed on the gas flow path 20. The hydrogen gas flows toward the
dispenser 11 within the gas flow path 20. The control part 29 includes a control
part body and a control part frame body for accommodating the control part body,
the control part frame body being described later. The control part body controls
the compressor unit 21, the pressure accumulator unit 23, and the cooler unit 24.
In the following description, the compressor unit 21, the pressure accumulator

unit 23, the cooler unit 24, the receiving unit 28, the dispenser 11, and the control

part 29 are collectively referred to as “main devices”. It should be noted that the
3
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term “unit” 1s used as a term meaning a functional block.

[0010] The compressor unit 21 includes a reciprocating compressor 210, a
compressor accommodating body for accommodating the compressor 210, the
compressor accommodating body being described later, and a gas cooling part 22.
It should be noted that the term “accommodating body” is used to mean a
pox-shaped structure for accommodating a device. The compressor 210 includes
a drive part 211 and a compression part 212. The compression part 212 has a
piston and a cylinder. The piston is driven by power of the drive part 211,
thereby allowing the hydrogen gas to be compressed within the cylinder. In the
present embodiment, the number of compression parts 212 is five.

[0011] FIG. 2 is a diagram showing a configuration of the gas cooling part 22.
The gas cooling part 22 includes a cooling water flow path 220 filled with cooling
water serving as cooling fluid, a cooling water pump 221, a gas cooler 222
connected to the compression part 212, and a heat exhausting part 223. The gas

cooler 222 1s a microchannel type heat exchanger. The gas flow path 20 shown in
FIGS. 1 and 2 is connected to the gas cooler 222. The heat exhausting part 223
includes a heat exchanger 223a and a fan 223b. The cooling water flow path 220
1s disposed with the cooling water pump 221, the gas cooler 222, and the heat
exchanger 223a of the heat exhausting part 223. In the gas cooling part 22, heat

1s exchanged between the hydrogen gas discharged from a discharge part of the

compression part 212 and the cooling water in the gas cooler 222, thereby
allowing the hydrogen gas within the gas flow path 20 to be cooled. The cooling
water, which has absorbed the heat in the gas cooler 222, flows into the heat
exchanger 223a of the heat exhausting part 223, and is then cooled by a flow of air
generated by the fan 223b. The cooling water cooled in the heat exchanger 223a

1s sent to the gas cooler 222 again by the cooling water pump 221.
4
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[0012] As shown in FIG. 1, the pressure accumulator unit 23 includes a plurality
of pressure accumulators 231 (three in the present embodiment), valve members
232a, 232b, and a pressure accumulator accommodating body for accommodating
the valve members 232a, 232b, and the pressure accumulators 231, the pressure
accumulator accommodating body being described later. The pressure
accumulator 231 has a capsule shape. The hydrogen gas discharged from the
compressor unit 21 1s stored in the pressure accumulators 231. Further, the
hydrogen gas is sent out from the pressure accumulators 231 to the dispenser 11.
The pressure accumulators 231 are each designed to have the same design
pressure (e.g., 82 MPa). In the pressure accumulator unit 23, the valve members
232a, 232b are provided on an inlet side and an outlet side of the pressure
accumulator 231. The control part 29 controls opening/closing of the valve
members 232a, 232b, thereby allowing inflow/outflow of the hydrogen gas 1n the
pressure accumulator 231 to be controlled.

[0013] Moreover, as shown in FIG. 1, the present gas supply system 2 further
includes a return flow path 233, a reservoir tank 234, and valve members 23b5a,
235b. The return flow path 233 is a flow path for returning the hydrogen gas
discharged from the compressor 210 to an upstream side region of the compressor
210 1n the gas flow path 20. The reservoir tank 234 stores the hydrogen gas

discharged from the compressor 210. The valve member 235a is provided in an

upstream side region than the reservoir tank 234 in the return flow path 233, and
the valve member 235b is provided in a downstream side region than the reservoir
tank 234 in the return flow path 233. The storage of the hydrogen gas in the
reservolr tank 234, that is, opening/closing of the valve member 235a, is controlled

by the control part 29.

[0014] Specifically, when the hydrogen gas discharged from the compressor 210 is
5
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supplied to the respective pressure accumulators 231, the control part 29 closes
the valve members 235a, 235b and opens the valve members 232a. Then, when
pressure of the respective pressure accumulators 231 becomes equal to or greater
than a predetermined value (e.g., 80 MPa), the control part 29 opens the valve
member 235a. In that case, since a portion of the hydrogen gas discharged from
the compressor 210 is supplied to the reservoir tank 234, flow rates of the
hydrogen gas supplied to the respective pressure accumulators 231 are decreased.
Hence, even when the hydrogen gas is continuously supplied excessively to these
pressure accumulators 231 after the pressure of the respective pressure
accumulators 231 becomes equal to or greater than the predetermined value,
action of an overload on the pressure accumulators 231 due to the excessive
supply 1s prevented. It should be noted that, even if the valve member 2353 is
opened, since a processing amount of the compressor 210 (a discharge amount of
the hydrogen gas) is sufficiently large, the hydrogen gas does not flow from the
respective pressure accumulators 231 into the reservoir tank 234.

[0015] After that, when pressure of the reservoir tank 234 becomes a prescribed
value (e.g., 40 MPa), the control part 29 stops the compressor 210, and closes the
valve member 235a. It should be noted that the pressure of the reservoir tank
234 1s detected by a pressure sensor provided in the upstream region of the
reservolr tank 234 in the return flow path 233. However, before the pressure of
the reservoir tank 234 becomes the prescribed value, for example, when the
pressure of the reservoir tank 234 reaches a reference value lower than the
prescribed value, the control part 29 may close the valve member 235a and open

the valve member 235b to return the hydrogen gas within the reservoir tank 234
to the compressor 210. In this manner, since suction pressure of the hydrogen

gas 1n the compressor 210 is secured, the processing amount of the compressor
6
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210 1s secured. Alternatively, after the pressure of the reservoir tank 234
becomes the prescribed value, it is possible that the reservoir tank 234 is removed
from the return flow path 233, that the reservoir tank 234 is carried to another
facility (the hydrogen station or the like) by a trailer or the like, and that the
hydrogen gas within the reservoir tank 234 is used in that facility. In this case,
the downstream side region than the reservoir tank 234 in the return flow path
233 and the valve member 235b may be omitted.

[0016] The cooler unit 24 includes a refrigerator 26, a brine circuit 5, and a cooler
accommodating body, which is to be described later. In FIG. 1, devices of the
refrigerator 26 other than an evaporation part 31 are shown in one rectangular
shape. The brine circuit 5 includes a brine flow path 240, a brine pump 241, and
a precool heat exchanger 242 serving as a microchannel type heat exchanger. In
the present embodiment, the precool heat exchanger 242 is built in the dispenser
11. It should be noted that a brine tank (not shown) for storing brine may be
provided 1in the brine circuit 5. The brine flow path 240 is filled with the brine,
and 1s disposed with the brine pump 241, the precool heat exchanger 242, and the
evaporation part 31 of the refrigerator 26.

[0017] In the brine circuit 5, heat is exchanged between the hydrogen gas and the
brine in the precool heat exchanger 242, thereby allowing the hydrogen gas flowed
into the dispenser 11 to be cooled. The brine, which has absorbed the heat in the
precool heat exchanger 242, flows into the refrigerator 26 to be cooled. The brine
cooled by the refrigerator 26 is sent to the precool heat exchanger 242 again by the
brine pump 241.

[0018] FIG. 8 is a diagram showing a configuration of the refrigerator 26. The

refrigerator 26 includes a refrigerant flow path 30, the evaporation part 31, a

compression part 32, a condensation part 33, and an expansion part 34. The
7
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refrigerant flow path 30 is filled with a refrigerant, and is disposed with the
evaporation part 31, the compression part 32, the condensation part 33, and the
expansion part 34. The evaporation part 31 is connected to the brine flow path
240 shown in FIGS. 1 and 3. In the evaporation part 31, heat is exchanged
between the brine and the refrigerant, thereby allowing the brine to be cooled and

the refrigerant to be evaporated. The compression part 32 shown in FIG. 3

compresses the refrigerant flowed out from the evaporation part 31. The
condensation part 33 includes a heat exchanger 331, into which the refrigerant
tflows, and a fan 332. The refrigerant flowed from the compression part 32 to the
heat exchanger 331 is subjected to heat dissipation by a flow of air generated by
the fan 332 to be condensed. The expansion part 34 expands the refrigerant
flowed out from the condensation part 33, and the expanded refrigerant flows into
the evaporation part 31. The refrigerator 26 can indirectly cool the hydrogen gas
tlowed into the dispenser 11 by cooling the brine by a so-called heat pump cycle.
[0019] The receiving unit 28 shown in FIG. 1 includes a pressure reducing valve
or various instrumentation devices (not shown) and receives the hydrogen gas
supplied from outside. The pressure reducing valve is a valve for reducing
pressure of the hydrogen gas so that the hydrogen gas is received by the
compression part 212 through the gas flow path 20, and is disposed on an inlet
side of the compression part 212 in the gas flow path 20.

10020] The dispenser 11 fills a vehicle 9 serving as a tank-mounted device with the

hydrogen gas sent out from the pressure accumulator 231. The vehicle 9 1s, for

example, a fuel cell vehicle.
[0021] When the vehicle 9 is filled with the hydrogen gas, the hydrogen gas sent
from the receiving unit 28 is compressed by the compressor 210. The hydrogen

gas 18 then stored in the respective pressure accumulators 231 while being cooled
8
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1n the gas cooling part 22.

[0022] Then, when the vehicle 9 is carried into the hydrogen station 10, the
hydrogen gas is supplied from the respective pressure accumulators 231 to the
dispenser 11, and the dispenser 11 and the control part 29 fill the vehicle 9 with
the hydrogen gas according to a predetermined filling protocol.

[0023] At this time, in the pressure accumulator unit 23, the hydrogen gas is first
sent out from the first pressure accumulator 231 (e.g., the pressure accumulator
231 on a top side in FIG. 1). In the following description, the pressure
accumulator is indicated by a reference sign “231a” in a case where the pressure
accumulator is distinguished from the other pressure accumulators. The
dispenser 11 indirectly measures pressure within the vehicle 9. When the
dispenser 11 determines that a pressure difference between the vehicle 9 and the
pressure accumulator 231a is equal to or less than a predetermined value, the
dispenser 11 sends an instruction to the control part 29 of the gas supply system 2
to stop sending-out of the hydrogen gas from the pressure accumulator 231a.
[0024] Subsequently, the control part 29 of the gas supply system 2 opens the
other pressure accumulator 231 (e.g., the second pressure accumulator 231 from
the top in FIG. 1) and sends out the hydrogen gas to the dispenser 11.
Hereinafter, the second pressure accumulator is indicated by a reference sign

“231b” in a case where the pressure accumulator is distinguished from the other

pressure accumulators. With this configuration, a pressure difference between
the dispenser 11 (or the pressure accumulator 231b) and the vehicle 9 is restored.
and a flow rate of the hydrogen gas filling the vehicle 9 is secured. When the
pressure of the tank within the vehicle 9 rises, and the dispenser 11 determines
that the pressure difference between the pressure accumulator 231b and the

vehicle 9 1s equal to or less than the predetermined value, the control part 29 of
9
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the gas supply system 2 stops sending-out of the hydrogen gas from the pressure
accumulator 231b. Further, the control part 29 opens the other pressure
accumulator (the pressure accumulator located on a bottom side in FIG. 1),

thereby allowing the hydrogen gas to be sent out. With this configuration, the

pressure difference between the dispenser 11 and the vehicle 9 is secured, and the
vehicle 9 is filled with a sufficient amount of hydrogen gas. When it is
determined that the pressure of the tank within the vehicle 9 becomes a set value,
supply of the hydrogen gas from the gas supply system 2 is stopped.

[0025] As described above, in the pressure accumulator unit 23, one of the three
pressure accumulators 231 i1s used in a low pressure region (e.g., 0 MPa to 40
MPa) of the tank of the vehicle 9, another thereof is used in a medium pressure
region (e.g., 40 MPa to 60 MPa), and further another thereof is used in a high
pressure region (e.g., 60 MPa to 70 MPa). Since the gas supply system 2
switches the pressure accumulators 231 according to the three pressure regions of
the vehicle 9, the dispenser 11 can efficiently fill the vehicle 9 with the hydrogen
gas according to the filling protocol.

[0026] FIG. 4 is a side view of the hydrogen station 10 and shows a state in which
the respective main devices are integrated. It should be noted that FIG. 4 shows
the hydrogen station 10 in a state in which a common cover, which will be
described below, is removed. FIG. 5 is a plan view of the hydrogen station 10 and
corresponds to FIG. 4. It should be noted that only the main devices of the

hydrogen station 10 are shown in FIGS. 4 and 5 and illustration of peripheral

members 1s omitted therein. The same is true of the following FIG. 6.
[0027] As shown in FIG. 5, the compressor unit 21 has a substantially rectangular
parallelepiped compressor accommodating body 51 for accommodating the

compressor 210 and the gas cooler 222 which is shown in FIGS. 2 and 4 (not
10
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shown in FIG. 5). The compressor accommodating body 51 includes a compressor
frame body 511 serving as a framework. Similarly, the pressure accumulator
unit 23 1ncludes a substantially rectangular parallelepiped pressure accumulator
accommodating body 53 for accommodating the pressure accumulator 231 and the
valve members 232a, 232b. The pressure accumulator accommodating body 53
includes a pressure accumulator frame body 531. The cooler unit 24 includes a
substantially rectangular parallelepiped cooler accommodating body 56 for
accommodating the evaporation part 31, the compression part 32, and the
expansion part 34 which are shown in FIG. 3, the brine pump 241 shown in FIG. 1,
and the brine tank (not shown). In other words, the cooler accommodating body
06 accommodates devices other than the precool heat exchanger 242 and the
condensation part 33 of the devices included in the cooler unit 24. In FIGS. 4 and
5, the evaporation part 31, the compression part 32, the expansion part 34, the
brine pump 241, and the brine tank are shown in one rectangular shape indicated
by the reference sign 300. The same is true of the following FIGS. 6 to 8.

[0028] The cooler accommodating body 56 includes a cooler frame body 561. The
gas supply system 2 has one common cover 401 for covering the whole of the
compressor frame body 511, the pressure accumulator frame body 531, and the
cooler frame body 561. It should be noted that, of the common cover 40 1, a region
covering the compressor frame body 511, a region covering the pressure
accumulator frame body 531, and a region covering the cooler frame body 561
respectively configure a portion of the compressor accommodating body 51, a
portion of the pressure accumulator accommodating body 53, and a portion of the
cooler accommodating body 56. In FIG. 5, illustration of an upper part of the

common cover 401 1s omitted for convenience of illustration. In reality, upper

parts of the respective frame bodies 511, 531, 561 are also covered with the
11



10

15

20

20

CA 023865772 20177-04—-25

common cover 401.

[0029] The compressor frame body 511 includes at least four pillar parts
extending in a gravity direction and a plurality of coupling parts for connecting
the pillar parts. A substantially rectangular parallelepiped space is defined
around the compressor 210 by the compressor frame body 511.

[0030] As shown in FIGS. 4 and 5, the pressure accumulator frame body 531
includes at least four pillar parts extending in the gravity direction and a
plurality of coﬁpling parts for connecting the pillar parts, as with the compressor
frame body 511. A substantially rectangular parallelepiped space is defined
around the pressure accumulator 231 by the pressure accumulator frame body
531. Inside the pressure accumulator accommodating body 53, the three
pressure accumulators 231 are each parallel to a horizontal plane, and are
disposed so as to overlap with each other in the gravity direction (in a state of
being aligned along the gravity direction), which is a Z direction. Hereinafter, an
X direction in FIGS. 4 and 5 serving as a direction in which the pressure
accumulator 231 extends is referred to as a “longitudinal direction” of the
hydrogen station 10. As shown in FIG. 4, in the present embodiment, the heat
exhausting part 223 of the gas cooling part 22 and the condensation part 33 of the
refrigerator 26 are disposed on an upper part of the pressure accumulator frame

body 531. However, the heat exhausting part 223 and the condensation part 33

may be disposed on another place, such as a side part of the pressure accumulator
frame body 531. It should be noted that illustration of the heat exhausting part
223 and the condensation part 33 is omitted in FIGS. 5 and 6.

[0031]) As shown in FIG. 5, the cooler frame body 561 includes at least four pillar

parts extending in the gravity direction and a plurality of coupling parts for

connecting the pillar parts, as with the compressor frame body 511. A
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substantially rectangular parallelepiped space is defined around the device
indicated by the reference sign 300 in FIG. 5 (the evaporation part 31, the
compression part 32, and the expansion part 34 which are shown in FIG. 3, and
the brine pump 241 and the brine tank of the brine circuit 5 which are shown in
FIG. 1) by the cooler frame body 561. A substantially rectangular parallelepiped
control part frame body, in which the control part body of the control part 29 (see
FIG. 1) is accommodated, is provided on a lower side of the cooler frame body 561
in the gravity direction.

[0032] The compressor frame body 511 and the cooler frame body 561 are aligned

- along a side part 531a, on a (+Y) side in FIG. 5, of two side parts of the pressure

accumulator unit 23, the side parts being parallel to the longitudinal direction.
The compressor frame body 511 and the cooler frame body 561 are detachably
connected to each other by fixtures 290, which are bolts, in a state of being
positioned by positioning pins or the like. In the gas supply system 2, the sum of
lengths of the compressor frame body 511 and the cooler frame body 561 1s
substantially the same as a length of the pressure accumulator frame body 531 in
the longitudinal direction, that is, a direction along the one side part 531a of the
pressure accumulator accommodating body 53.

[0033] The compressor frame body 511 and the pressure accumulator frame body
931 are aligned along a width direction (a Y direction in FIGS. 4, 5) orthogonal to
the longitudinal direction in the horizontal plane. The compressor frame body
011 and the pressure accumulator frame body 531 are detachably connected to
each other by the fixtures 290 in a positioned state. Further, the cooler frame
body 561 and the pressure accumulator frame body 531 are aligned along the

width direction. The cooler frame body 561 and the pressure accumulator frame

body 531 are detachably connected to each other by the fixtures 290.
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[0034] In the width direction, that is, a direction within the horizontal plane and
vertical to the one side part 531a of the pressure accumulator accommodating
body 63, the sum of lengths of the cooler frame body 561 and the pressure
accumulator frame body 531 is substantially the same as the sum of lengths of the
compressor frame body 511 and the pressure accumulator frame body 531.

[0035] Further, the above-described control part frame body provided on the lower

side of the cooler frame body 561 is detachably connected to the cooler frame body
561, the pressure accumulator frame body 531, and the compressor frame body
011. In the gravity direction, a height of the pressure accumulator frame body
631 shown 1n FIG. 4 is substantially the same as the sum of a height of the
compressor frame body 511 and heights of the cooler frame body 561 and the
control part frame body located on the lower side of the cooler frame body 561, all
of which are shown in FIG. 5. As described above, the gas supply system 2 has a
substantially rectangular parallelepiped shape obtained by integrating the
compressor unit 21, the pressure accumulator unit 23, the cooler unit 24, and the
control part 29 (see FIG. 1).

[0036] As shown in FIGS. 4 and 5, the receiving unit 28 is accommodated in a
substantially rectangular parallelepiped receiving unit accommodating body 58.
As shown in FIG. 5, the receiving unit accommodating body 58 is detachably

connected by a fixing member 292 to a region on a side opposite to a side, on which

the cooler unit 24 is disposed, of the compressor unit 21 in the longitudinal

direction using the compressor unit 21 as a reference, that is, the region on a (+X)

side.
[0037] As shown in FIGS. 4 and 5, the dispenser 11 has a substantially
rectangular parallelepiped shape. The dispenser 11 is detachably connected by a

fixing member 294 to a side part, closer to the cooler unit 24, of the two side parts
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of the pressure accumulator unit 23, the side parts being parallel to each other in
the width direction, that is, the side part on a (-X) side.

0038] As shown in FIG. 5, in the hydrogen station 10, piping having flexibility
(hereinafter referred to as “flexible piping”) is used for a region 201 located on a
boundary between the compressor frame body 511 and the pressure accumulator
frame body 531 of the gas flow path 20, a region 202 located on a boundary
between the pressure accumulator unit 23 and the dispenser 11 thereof, and a
region 203 located on a boundary between the receiving unit accommodating body
58 and the compressor unit 21 thereof. In the gas flow path 20, even when the
other piping located on both sides of the flexible piping is displaced from a
predetermined position due to position aberration of each main device of the
hydrogen station 10, the position aberration is absorbed by bending of the flexible
piping. Further, thermal stress occurring when the hydrogen gas flows in the
gas tlow path 20 is also absorbed by the flexible piping.

[0039] When the hydrogen station 10 is installed in a site, the compressor unit 21,
the pressure accumulator unit 23, the cooler unit 24, the receiving unit 28, the
dispenser 11, and the control part 29 are individually assembled in advance in a
factory. Then, these main devices are shipped by a truck or the like and
assembled with each other within the site for installing the hydrogen station 10.
Accordingly, the state shown in FIG. 5 is formed.

[0040] By integrating the respective accommodating bodies for accommodating
the respective main devices of the hydrogen station 10, an installation area of the
hydrogen station 10 can be reduced. Further, the compressor accommodating
body 51 and the cooler accommodating body 56 are aligned along the one side part
531a of the pressure accumulator accommodating body 53. In other words, the

compressor unit 21 and the cooler unit 24 are connected to the pressure
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accumulator unit 23 so as not to overlap with the pressure accumulator 231 in the
longitudinal direction. With this configuration, maintenance or the like of the
pressure accumulator unit 23 can be easily performed.

[0041] Incidentally, a space capable of installing the hydrogen station 10 is
different 1n each site, and there 1s a case where 1t is difficult to install the
hydrogen station 10 within the site in the state shown in FIG. 5. Accordingly, a
shape of the hydrogen station 10 can be changed according to the installation
space within the site.

0042] FIG. 6 is a diagram illustrating a configuration of a modified hydrogen
station 10. A first assembly 1s formed by integrating the compressor
accommodating body 51, the cooler accommodating body 56, and the receiving
unit accommodating body 58. A second assembly different from the first
assembly 1s formed by integrating the pressure accumulator accommodating body
53 and the dispenser 11. The first assembly and the second assembly are
disposed separately from each other. The compressor frame body 511, the
pressure accumulator frame body 531, and the cooler frame body 561 are
respectively provided with individual covers 402, 403, 404. In other words, the
compressor accommodating body 51 1s formed with the compressor frame body 511
and the individual cover 402. The pressure accumulator accommodating body 53

1s formed with the pressure accumulator frame body 531 and the individual cover

403. The cooler accommodating body 56 1s formed with the cooler frame body 561
and the individual cover 404. In FIG. 6, illustration of upper parts of the
individual covers 402 to 404 is omitted for convenience of illustration. However,
upper parts of the respective frame bodies 511, 531, 561 are also covered with the
individual covers 402 to 404. Flexible piping is used for a region 203 located on a

boundary between the compressor unit 21 and the receiving unit 28 of the gas flow
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path 20, and a region 202 located on a boundary between the dispenser 11 and the
pressure accumulator unit 23 thereof.

10043] Since the hydrogen station 10 can be separated into the first assembly and
the second assembly, it 1s possible to install the hydrogen station 10 even 1n a site
where 1t 1s difficult to install the hydrogen station 10 in a state in which the whole
main devices are integrated. Further, the number of devices installed around the

dispenser 11 where there are many comings and goings of vehicles or people can
be reduced.

[0044] The hydrogen station 10 having the gas supply system 2 according to the
one embodiment of the present invention has been described above. In the
hydrogen station 10, the compressor accommodating body 51, the pressure
accumulator accommodating body 53, the cooler accommodating body 56, the
recerving unit accommodating body 58, the dispenser 11, and the control part 29
are detachable from each other. With this configuration, the compressor unit 21,
the pressure accumulator unit 23, the cooler unit 24, the receiving unit 28, the
dispenser 11, and the control part 29 can be handled independently of each other.
In other words, these main devices are unitized and handled independently of
each other based on role divisions of the devices in a process of supplying the
hydrogen gas to the dispenser 11. Therefore, the shape of the hydrogen station

10 can be variously changed, and a degree of freedom in installation of the

hydrogen station 10 within the site can be secured.
[0045] Since the main devices are unitized and accommodated in the
accommodating bodies for each unit, transportation on a device-by-device basis

becomes possible. Also, a load and a cost of the transportation work are reduced
as compared with a case where the hydrogen station 10 is transported in a

completed state. Further, since the main devices are unitized in the factory and
17
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shipped, an assembly cost 1s reduced as compared with a case where the
respective main devices are assembled within the site. However, in a case where
1t 1s determined 1n advance that the main devices are used in the integrated state
as shown in FIG. 5, the assembled hydrogen station 10 may be transported to the
site. In this case, vibration generated in the gas flow path 20 during the
transportation of the hydrogen station 10 1s absorbed by utilizing the flexible
piping.

[0046] A size of the gas supply system 2 can be suppressed by integrating the
recelving unit accommodating body 58 and the compressor accommodating body
51. Further, a size of the hydrogen station 10 can be suppressed by integrating
the dispenser 11 and the pressure accumulator accommodating body 53. The
plurality of pressure accumulators 231 are disposed so as to overlap with each
other in the gravity direction, thereby suppressing an increase in the installation
space of the gas supply system 2 in a horizontal direction.

[0047] The embodiment of the present invention has been described above.
However, the present invention is not limited to the above-described embodiment,
and various changes are possible.

[0048] For example, as shown in FIGS. 7 and 8, the cooler accommodating body 56
may further include a mounting part 562 and a pair of guide parts 563. The
mounting part 562 1s a member for mounting the device indicated by the reference
sign 300, that 1s, the evaporation part 31, the compression part 32, the expansion
part 34, the brine pump 241, and the brine tank. The mounting part 562 is
formed in a plate shape capable of supporting the above device from below. The
mounting part 562 1s disposed at a position separated upward from a bottom part

of the cooler frame body 561. However, the mounting part 562 may be disposed

at a position where the above device is supported by the bottom part of the cooler
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frame body 561 (a position shown in FIG. 4). The pair of guide parts 563 is
configured so that the mounting part 562 can be displaced relative to the cooler
frame body 561 along a width direction (a Y direction) between an accommodation
position where the mounting part 562 is located within the cooler frame body 561
(a position shown by a broken line in FIGS. 7 and 8) and an exposure position
where the mounting part 562 is located outside the cooler frame body 561 (a
position shown by a two-dot chain line in FIGS. 7 and 8). For example, each
guide part 563 has a first guide rail fixed to the cooler frame body 561 and a
second guide rail fixed to the mounting part 562. The second guide rail is
provided at an end part of the mounting part 562 in a width direction (an X
direction) and can be displaced along the first guide rail. In this case, it is
preferable that the brine flow path 240 be formed of extensible expansion piping.
Further, it 1s preferable that, of the refrigerant flow path 30, at least a region
between the compression part 32 and the heat exchanger 331 and a region
between the heat exchanger 331 and the expansion part 34 be also formed of the
above expansion piping. The respective expansion piping extends so as to allow
displacement of the mounting part 5662 from the above accommodation position to
the above exposure position. In this way, the mounting part 562 can be located
at the above exposure position through a window formed at a cover disposed

around the cooler frame body 561 without dividing the brine flow path 240 and

the refrigerant flow path 30. Meanwhile, a shutoff valve may be provided in the
brine flow path 240. By closing this shutoff valve, the brine flow path 240 is
divided 1n a state in which outflow of the brine from the brine flow path 240 is

prevented, and then the mounting part 562 is drawn out to the above exposure

position. The same is true of the refrigerant flow path 30 side.

[0049] Further, the precool heat exchanger 242 may be provided outside the
19



10

15

20

25

CA 023865772 20177-04—-25

dispenser 11. In this case, the precool heat exchanger 242 may be accommodated
within the cooler accommodating body 56. In the cooler unit 24, the brine pump
241 and the brine tank may be disposed outside the cooler accommodating body 56
as long as the expansion part 34, the compression part 32, and the evaporation
part 31 are at least accommodated in the cooler accommodating body 56.
Further, an accommodating body for accommodating the respective devices of the
brine circuit 5 may be provided apart from the cooler accommodating body 56.
The accommodating body may be connected to the compressor unit 21, the
pressure accumulator unit 23, and the dispenser 11 independently of the cooler
accommodating body 56. The cooler unit 24 may cool the hydrogen gas just
before being flowed into the dispenser 11.

(0050} In the above embodiment, configurations of the compressor unit 21, the
pressure accumulator unit 23, and the cooler unit 24 of the main devices are
especlally large. Since the compressor accommodating body 51, the pressure
accumulator accommodating body 53, and the cooler accommodating body 56 are
detachable from each other, the degree of freedom in installation of the gas supply
system 2 1nside the site can be improved.

[0051] In the above embodiment, the number of pressure accumulators may be a
number other than three. In the gas cooling part 22, a fluid other than water
may be used as the cooling fluid for cooling the hydrogen gas. The compressor
frame body 511, the cooler frame body 561, the pressure accumulator frame body
531, and the control part frame body may be detachably connected to each other

by using a fastening member, such as a binding member, other than the fixture
290.
[0052] The gas supply system 2 may be utilized for filling a tank-mounted device

other than the vehicle with the hydrogen gas. The gas supply system 2 may be
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used for supplying gas other than the hydrogen gas.

[0053] Further, the cooler unit 24 may be configured only with the refrigerator 26

(that is, without the brine circuit 5).

[0054] Further, the dispenser 11 may be disposed separately from the respective

units 21, 23, 24.

[0055] Further, the respective pressure accumulators 231 may be disposed
separately from each other.

[0056] Further, a hydrogen generating device for generating a high pressure

hydrogen gas by electrolysis or the like may be used instead of the compressor
210.

[0057] An outline of the above embodiment is given herein.

[0058] A hydrogen station of the present embodiment includes: a filling facility for
filling a tank-mounted device with a gas; and a gas supply system for supplying
the gas to the filling facility. The gas supply system includes: a compressor for
compressing the gas; a compressor accommodating body for accommodating the
compressor; a refrigerator for cooling the gas flowed into the filling facility or the
gas just before being flowed into the filling facility, the refrigerator including an
evaporation part, an expansion part, and a compression part; and a cooler
accommodating body for accommodating the evaporation part, the expansion part,

and the compression part. The compressor accommodating body and the cooler

accommodating body are detachable from each other.

[0059] According to the present hydrogen station, a degree of freedom in
installation of the gas supply system within a site is improved.

[0060] In this case, it is preferable that the gas supply system further include: a

plurality of pressure accumulators for each storing the gas discharged from the

compressor and sending out the gas to the filling facility; and a pressure
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accumulator accommodating body for accommodating the plurality of pressure
accumulators, and that the compressor accommodating body, the pressure
accumulator accommodating body, and the cooler accommodating body be
detachable from each other.

[0061] In this way, a degree of freedom in installation of the hydrogen station
including the pressure accumulator accommodating body is improved.

[0062] Specifically, it is preferable that the compressor accommodating body, the
pressure accumulator accommodating body, and the cooler accommodating body
be integrated, and that the compressor accommodating body and the cooler
accommodating body be disposed so as to align along one side part of the pressure
accumulator accommodating body.

[0063] In this aspect, an installation area of the hydrogen station can be reduced.
[0064] Further, in the present hydrogen station, it is preferable that the gas
supply system further include: a receiving unit for receiving the gas from outside
while reducing pressure of the gas sucked into the compressor; and a receiving
unit accommodating body for accommodating the receiving unit, and that the
compressor accommodating body and the receiving unit accommodating body be
detachable from each other.

[0065] In this way, the compressor accommodating body and the receiving unit
accommodating body are integrated, thereby suppressing a size of the hydrogen
station.

[0066] Further, in the present hydrogen station, it is preferable that the plurality
of pressure accumulators be disposed so as to overlap with each other in a gravity

direction.

[0067] In this way, an increase in size of an installation space in a horizontal

direction is prevented.
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[0068] Further, in the present hydrogen station, it is preferable that the gas
supply system further include: a reservoir tank connected parallel to the
respective pressure accumulators and for storing the gas discharged from the
compressor; and a control part for controlling supply of the gas from the
compressor to the respective pressure accumulators and the reservoir tank, and
that when pressure of the respective pressure accumulators is equal to or greater

than a predetermined value, the control part causes the gas to be supplied from
the compressor to the reservoir tank.

[0069] In this aspect, when the pressure of the respective pressure accumulators
is a predetermined value (for example, a value in which the pressure accumulator
1s almost filled with the gas), the gas is stored in the reservoir tank. Accordingly,
excessive storage of the gas in the respective pressure accumulators, that is,
action of an excessive load on the respective pressure accumulators, is suppressed.
[0070] Further, in the present hydrogen station, it is preferable that the cooler
accommodating body be configured to be capable of exposing the evaporation part,
the expansion part, and the compression part to outside of the cooler
accommodating body.

[0071] In this way, maintenance of the evaporation part, the expansion part, and
the compression part is facilitated.

[0072] Further, in the present hydrogen station, it 1s preferable that the filling
facility and the pressure accumulator accommodating body be detachable from
each other.

[0073] In this way, the size of the hydrogen station can be suppressed.

[0074] In this case, it is preferable that a first assembly be formed by integrating
the compressor accommodating body and the cooler accommodating body, that a

second assembly be formed by integrating the pressure accumulator
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accommodating body and the filling facility, and that the first assembly and the
second assembly be disposed separately from each other.

[0075] Only the pressure accumulator accommodating body for directly sending
out the gas to the filling facility is connected to the filling facility, and the other
devices are formed separately from the filling facility. Accordingly, the number of
devices installed in a region around the filling facility where there are comings

and goings of tank-mounted devices or people can be reduced.

24



We claim:

1. A hydrogen station comprising:
a filling facility for filling a tank-mounted device with a gas; and
a gas supply system for supplying the gas to the filling facility,
wherein the gas supply system includes:
a compressor for compressing the gas;
a compressor accommodating body for accommodating the compressor;
a refrigerator for cooling the gas flowed into the filling facility or the gas

just betfore being flowed into the filling facility, the refrigerator including an
evaporation part, an expansion part, and a compression part; and
a cooler accommodating body accommodating the evaporation part,
the expansion part, and the compression part, and
wherein the compressor accommodating body and the cooler

accommodating body are detachably coupled to each other by one or more

mechanical fasteners.

2. The hydrogen station according to claim 1, wherein the gas supply system further

includes:

a plurality of pressure accumulators for each storing the gas discharged from the

compressor and sending out the gas to the filling facility; and

a pressure accumulator accommodating body for accommodating the plurality of

pressure accumulators, and

wherein the mechanical fasteners detachably couple each of the compressor

accommodating body, the pressure accumulator accommodating body, and the cooler

accommodating body to each other.

3. The hydrogen station according to claim 2, wherein

the compressor accommodating body,

the pressure accumulator accommodating body, and
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the cooler accommodating body are integrated, and the compressor
accommodating body and the cooler accommodating body are disposed so as to align

along one side part of the pressure accumulator accommodating body.

4. The hydrogen station according to claim 1, wherein
the gas supply system further includes:
a recelving unit for receiving the gas from outside while reducing pressure of the
gas sucked into the compressor; and
a rece1ving unit accommodating body for accommodating the receiving unit, and
wherein the mechanical fasteners detachably couple the compressor

accommodating body and the receiving unit accommodating body to each other.

5. The hydrogen station according to claim 2, wherein
the plurality of pressure accumulators are disposed so as to overlap with each

other in a gravity direction.

0. The hydrogen station according to claim 2, wherein

the gas supply system further includes:

a reservolr tank connected parallel to the respective pressure accumulators and for
storing the gas discharged from the compressor; and

a control part for controlling supply of the gas from the compressor to the
respective pressure accumulators and the reservoir tank, and

when pressure of the respective pressure accumulators is equal to or greater than a
predetermined value, the control part causes the gas to be supplied from the compressor

to the reservoir tank.
7. The hydrogen station according to claim 1, wherein
the cooler accommodating body is configured to be capable of exposing the

evaporation part, the expansion part, and the compression part to outside of the cooler

accommodating body.

26
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8. The hydrogen station according to claim 2, wherein
the tilling facility and the pressure accumulator accommodating body are

detachable from each other.

9. The hydrogen station according to claim 8, wherein

a first assembly is formed by integrating the compressor accommodating body
and the cooler accommodating body,

a second assembly is formed by integrating the pressure accumulator
accommodating body and the filling facility, and

the tirst assembly and the second assembly are disposed separately from each

other.
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