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(67)  Provided is a cryogenic liquid vaporizer which

allows an inter-vaporizing tube distribution pipe to be- FIG. 1
come less likely to undergo bending deformation due to
a difference in temperature of the inter-vaporizing tube
distribution pipe in a longitudinal direction thereof. The
vaporizer is characterized in that it comprises: a vapor-
izing tube panel (16) including a plurality of vaporizing
tubes (21) and an inter-vaporizing tube distribution pipe
(22) for distributing a cryogenic liquid to the respective
vaporizing tubes (21), wherein the plurality of vaporizing
tubes (21) are arranged on a vertical plane and side-by-
side in a horizontal direction, and the inter-vaporizing
tube distribution pipe (22) is disposed to extend in the
horizontal direction and connected to respective lower
ends of the vaporizing tubes (21); a liquid supply section
(30) for supplying a heat-exchanging liquid from an upper
end of the vaporizing tube panel (16) to allow the heat-
exchanging liquid to flow down along the plurality of va-
porizing tubes (21); and a heat-transfer suppressing sec-
tion (23) for, with respect to a heat transfer rate from the
heat-exchanging liquid to a first region (A1) of the inter-
vaporizing tube distribution pipe (22) where the plurality
of vaporizing tubes (21) are arranged, suppressing a heat
transfer rate from the heat-exchanging liquid to an overall
second region (A2) of the inter-vaporizing tube distribu-
tion pipe (22) located outside the first region (A1).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a vaporizer for
vaporizing a cryogenic liquid, such as liquefied natural
gas (LNG), liquefied petroleum gas (LPG) or liquid nitro-
gen (LN,), by means of heat exchange with a heat me-
dium such as seawater.

BACKGROUND ART

[0002] Heretofore, there has been known a vaporizer
(ORV) for vaporizing a liquefied natural gas (LNG) by
means of heat exchange with seawater (heat-exchang-
ing liquid), as disclosed in the following Patent Document
1.

[0003] Asillustrated in FIG. 11, this vaporizer compris-
es a vaporizing tube panel 102 extending along a specific
vertical plane, and a seawater supply section 104 for sup-
plying seawater to the vaporizing tube panel 102.
[0004] The vaporizing tube panel 102 comprises a plu-
rality of vaporizing tubes (heat transfer tubes) 106, and
an inter-vaporizing tube distribution pipe (inlet-side head-
er) 108. The seawater supply section 104 is designed to
supply seawater from an upper end of the vaporizing tube
panel 102 to allow the seawater to flow down along a
surface of the vaporizing tube panel 102.

[0005] Each of the vaporizing tubes 106 is disposed to
extend in a vertical direction to allow a liquefied natural
gas (cryogenic liquid) to flow therethrough so as to cause
a heat exchange with an external medium, thereby va-
porizing the liquefied natural gas. The plurality of vapor-
izing tubes 106 comprised in the vaporizing tube panel
102 are arranged on the specific vertical plane and side-
by-side in a horizontal direction to have mutually parallel
postures. The inter-vaporizing tube distribution pipe 108
is designed to distribute liquefied natural gas to the re-
spective vaporizing tubes 106 comprised in the vaporiz-
ing tube panel 102. The inter-vaporizing tube distribution
pipe 108 is disposed to extend in the horizontal direction
and connected to respective lower ends of the vaporizing
tubes 106 comprised in the vaporizing tube panel 102.
[0006] In this type of vaporizer 100, the inter-vapor-
izing tube distribution pipe 108 distributes liquefied nat-
ural gas to the respective vaporizing tubes 106, and the
distributed liquefied natural gas flows through each of
the vaporizing tubes 106 upwardly. Concurrently, sea-
water supplied from the seawater supply section 104
flows down along and outside the vaporizing tubes 106.
In this process, in each of the vaporizing tubes 106, heat
exchange is performed between the liquefied natural gas
and the seawater, through a tube wall of the vaporizing
tube 106 separating an inside and an outside thereof.
This allows the liquefied natural gas to be vaporized into
natural gas (NG).

[0007] There has also been a vaporizer described in
the following Patent Document 2. As illustrated in FIG.
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12, in this vaporizer, a water protection cover 110 is dis-
posed to cover an upper side of a first region a1 of the
inter-vaporizing tube distribution pipe 108. The water pro-
tection cover 110 is designed to prevent seawater from
directly hitting against the first region a1 of the inter-va-
porizing tube distribution pipe 108. This makes it possible
to suppress a fluctuation in heat amount of liquefied nat-
ural gas (vaporized liquefied natural gas) when the va-
porizer is operated at a low load under a condition that
a temperature of seawater is relatively high.

[0008] In the vaporizer disclosed in the Patent Docu-
ment 1, when a cryogenic liquid (liquefied natural gas) is
vaporized, a difference in temperature occurs between
an end (regiona2in FIG. 11) and a central portion (region
a2inFIG. 11) of the inter-vaporizing tube distribution pipe
108 in a longitudinal direction of the distribution pipe 108.
If such a temperature difference occurs, the inter-vapor-
izing tube distribution pipe 108 is likely to undergo bend-
ing deformation, due to a difference in amount of thermal
expansion/shrinkage in each of the vaporizing tubes 106
caused by the temperature difference. This results in the
occurrence of warpage in the inter-vaporizing tube dis-
tribution pipe 108, and the occurrence of stress in a join-
ing area between the inter-vaporizing tube distribution
pipe 108 and each of the vaporizing tubes 106.

[0009] Specifically, a temperature in a region located
longitudinally outside a region a1 of the inter-vaporizing
tube distribution pipe 108 where the plurality of vaporizing
tubes 106 are arranged becomes greater than a temper-
ature in the region a1. Thatis, in the inter-vaporizing tube
distribution pipe 108, a temperature of a longitudinal end
a2 becomes greater than a temperature of the region a1.
This is based on the following reason.

[0010] When aheat-exchangingliquid (seawater) flow-
ing down within the first region a1 along the vaporizing
tube panel 102 a1 reaches the inter-vaporizing tube dis-
tribution pipe 108, it is cooled to a sufficiently low tem-
perature by heat exchange with the cryogenic liquid in
the vaporizing tubes 106. On the other hand, a heat-ex-
changing liquid flowing down outside the vaporizing tube
panel 102 in the longitudinal direction undergoes almost
no heat exchange with the cryogenic liquid in the vapor-
izing tubes 106. Thus, when the heat-exchanging liquid
reaches the inter-vaporizing tube distribution pipe 108,
it has a temperature greater than that of heat-exchanging
liquid flowing down within the first region a1.

[0011] When atemperature difference occurs between
the first region a1 and the second region a2 of the inter-
vaporizing tube distribution pipe 108 as described above,
a difference occurs between a temperature of cryogenic
liquid distributed from the inter-vaporizing tube distribu-
tion pipe 108 to one of the vaporizing tubes 106 located
at an endmost position of the first region a1 in the longi-
tudinal direction, and a temperature of cryogenic liquid
distributed from the inter-vaporizing tube distribution pipe
108 to one of the remaining vaporizing tubes 106 located
at a centermost position of the first region a1 in the lon-
gitudinal direction. As a result, a difference in amount of
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thermal expansion/shrinkage occurs between the vapor-
izing tube 106 at the endmost position and the vaporizing
tube 106 at the centermost position, so that the inter-
vaporizing tube distribution pipe 108 undergoes bending
deformation.

[0012] In the vaporizer described in the Parent Docu-
ment 2, the water protection cover 110 can prevent the
heat-exchanging liquid from directly hitting against the
firstregion a1 of the inter-vaporizing tube distribution pipe
108. However, in the second region a2 of the inter-va-
porizing tube distribution pipe 108, the water protection
cover 110 covers only aregion adjacent to the vaporizing
tube 106 at the endmost position, in the horizontal direc-
tion. Thus, in this vaporizer, a (relatively high-tempera-
ture) heat-exchanging liquid subjected to no heat ex-
change with the cryogenic liquid also hits against the sec-
ondregion a2 of the inter-vaporizing tube distribution pipe
108. Therefore, in this vaporizer, a temperature differ-
ence occurs between the first region a1 and the second
region a2 of the inter-vaporizing tube distribution pipe
108. As a result, in the vaporizer described in the Patent
Document 2, there is a concern that the inter-vaporizing
tube distribution pipe 108 undergoes bending deforma-
tion, as with the vaporizer in the Patent Document 1.

LIST OF PRIOR ART DOCUMENTS
[PATENT DOCUMENTS]
[0013]

Patent Document 1: JP 57-057998A
Patent Document 2: JP 08-183970A

DISCLOSURE OF THE INVENTION

[0014] Itis an object of the presentinvention to provide
a cryogenic liquid vaporizer which allows an inter-vapor-
izing tube distribution pipe to become less likely to un-
dergo bending deformation due to a difference in tem-
perature of the inter-vaporizing tube distribution pipe in
a longitudinal direction thereof.

[0015] According to one aspect of the present inven-
tion, there is provided a cryogenic liquid vaporizer for
vaporizing a cryogenic liquid, which comprises:

a vaporizing tube panel including a plurality of va-
porizing tubes each extending in a vertical direction
and for allowing the cryogenic liquid to flow there-
through so as to cause a heat exchange with an ex-
ternal medium, thereby vaporizing the cryogenic lig-
uid, and an inter-vaporizing tube distribution pipe for
distributing the cryogenic liquid to the respective va-
porizing tubes, wherein the plurality of vaporizing
tubes are arranged on a vertical plane and side-by-
side in a horizontal direction, and the inter-vaporizing
tube distribution pipe is disposed to extend in the
horizontal direction and connected to respective low-
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er ends of the vaporizing tubes; a liquid supply sec-
tion for supplying a heat-exchanging liquid from an
upper end of the vaporizing tube panel to allow the
heat-exchanging liquid to flow down along the plu-
rality of vaporizing tubes; and a heat-transfer sup-
pressing section for, as compared to a heat transfer
amount per unit area, from the heat-exchanging lig-
uid to a first region of the inter-vaporizing tube dis-
tribution pipe where the plurality of vaporizing tubes
are arranged, suppressing, to a same or lower level,
a heat transfer amount per unit area, from the heat-
exchanging liquid to a second region of the inter-
vaporizing tube distribution pipe located outside the
first region in the horizontal direction.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1is a schematic perspective view of a cryogenic
liquid vaporizer according to one embodiment of the
present invention.

FIG. 2is a schematic diagram (front view) illustrating
a state of a pipe arrangement of the vaporizer.
FIG. 3 is a schematic diagram (side view) illustrating
the state of the pipe arrangement of the vaporizer.
FIG. 4 is a fragmentary enlarged view for explaining
a heat-transfer suppressing section of the vaporizer.
FIG. 5A s a side view for explaining a seawater sup-
ply section of the vaporizer, and FIG. 5B is a front
view for explaining the seawater supply section of
the vaporizer.

FIG. 6 is a partially-broken perspective view illustrat-
ing an installed state of the vaporizer.

FIG. 7 is a graph presenting a difference in temper-
ature of liquefied natural gas flowing through an inlet-
side header, depending on a thickness of a heat in-
sulating member.

FIG. 8 is a vertical sectional view for explaining a
heat insulating member (heat-transfer suppressing
section) in another embodiment.

FIG. 9 is an enlarged cross-sectional view for ex-
plaining a cover member in a cryogenic liquid vapor-
izer according to another embodiment.

FIG. 10is an enlarged cross-sectional view of a sec-
ond region of an inter-vaporizing tube distribution
pipe in a cryogenic liquid vaporizer according to an-
other embodiment.

FIG. 11 is a fragmentary enlarged perspective view
for explaining a conventional vaporizer.

FIG. 12 is a fragmentary enlarged perspective view
for explaining a conventional vaporizer.

DESCRIPTION OF EMBODIMENTS
[0017] With reference to the accompanying drawings,

the presentinvention will now be described based on one
embodiment of the present invention.
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[0018] Acryogenicliquid vaporizer (hereinafteralso re-
ferred to simply as "vaporizer") according to this embod-
iment is a so-called open rack vaporize (ORV) for sub-
jecting a supplied cryogenic liquid to heat exchange with
an external heat-exchanging liquid to thereby vaporize
the cryogenic liquid. The vaporizer according to this em-
bodiment is designed to vaporize a liquefied natural gas
(LNG). The heat-exchanging liquid for use in this embod-
iment is seawater.

[0019] Specifically, as illustrated in FIGS. 1 to 5, the
vaporizer comprises a plurality of (in this embodiment,
two) vaporizing tube blocks 11, a distributing pipe 12, a
collecting pipe 14, and a seawater supply section (liquid
supply section) 30. The distributing pipe 12 is designed
to distribute LNG to the respective vaporizing tube blocks
11. The collecting pipe 14 is designed to collect vaporized
LNG (natural gas (NG)) from the vaporizing tube blocks
11. The seawater supply section 30 is designed to supply
seawater to an upper portion of each of a plurality of
aftermentioned vaporizing tube panels 16 to allow the
seawater to flow down along a surface of the vaporizing
tube panel 16. The number of the vaporizing tube blocks
11 to be provided in the vaporizer 10 is not limited to two
or more, but may be one.

[0020] Each ofthe components willbe described below
in detail.

[0021] Each of the vaporizing tube blocks 11 compris-
es a plurality of (in this embodiment, five) vaporizing tube
panels 16, an inlet-side manifold 17, and an outlet-side
manifold 19. The number of the vaporizing tube panels
16 to be comprised in one of the vaporizing tube blocks
11 is not limited to five, but may be any other suitable
number.

[0022] Each of the vaporizing tube panels 16 compris-
es: a plurality of (in this embodiment, ninety) vaporizing
tubes (heat transfer tubes) 21 arranged on a vertical
plane and side-by-side to have mutually parallel pos-
tures; an inlet-side header (inter-vaporizing tube distri-
bution pipe) 22; a heat-transfer suppressing section 23;
and an outlet-side header 24. The number of the vapor-
izing tubes 21 to be comprised in one of the vaporizing
tube panels 16 is not limited to ninety, but may be any
other suitable number.

[0023] Each of the vaporizing tubes 21 is a tube made
of a metal material having high heat conductivity, such
as aluminum or an aluminum alloy, and formed to extend
in an up-down direction.

[0024] The inlet-side header 22 is designed to distrib-
ute LNG from the inlet-side manifold 17 to the respective
vaporizing tubes 21. Specifically, the inlet-side header
22 is a pipe extending in a horizontal direction along the
vertical plane on which the vaporizing tubes 21 are ar-
ranged side-by-side. The inlet-side header 22 is made
of a metal material having high heat conductivity, such
as aluminum or an aluminum alloy, as with the vaporizing
tubes 21. The inlet-side header 22 is connected to re-
spective lower ends of the vaporizing tubes 21 comprised
in one of the vaporizing tube panels 16. The inlet-side
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header 22 is internally provided with a header inner pipe
50. The inlet-side header 22 has one end connected to
the inlet-side manifold 17 to allow LNG to be supplied
from the inlet-side manifold 17 via the header inner pipe
50 disposed thereinside.

[0025] The header inner pipe 50 is a tubular-shaped
member extending along the inlet-side header 22, and
is disposed inside the inlet-side header 22 in a coaxial
relation to the inlet-side header 22 (see FIG. 3). The
header inner pipe 50 has an outer diameter less than an
inner diameter of the inlet-side header 22. Therefore,
when the header inner pipe 50 is disposed inside the
inlet-side header 22, a given space is defined between
an outer peripheral surface of the header inner pipe 50
and an inner peripheral surface of the inlet-side header
22. The header inner pipe 50 is connected to the inlet-
side manifold 17 to allow LNG to be supplied thereinside.
The header inner pipe 50 has a plurality of holes 51
formed in a pipe wall (peripheral wall) thereof at positions
corresponding to respective ones of the vaporizing tubes
21 along an axial direction of the header inner pipe 50.
At each of the positions corresponding to the respective
ones of the vaporizing tubes 21 along the axial direction,
the hole 51 is provided in a number of two or more (in
this embodiment, four). Specifically, the two or more
holes 51 at the position corresponding to a respective
one of the vaporizing tubes 21 along the axial direction
(in this embodiment, at a position on a lower side of the
vaporizing tube 21) are arranged in a circumferential di-
rection of the header inner pipe 50 in such a manner that
a center of each of the holes 51 is located in a lower half
of the header inner pipe 50.

[0026] As above, the header inner pipe 50 is provided
inside the inlet-side header 22 to form a double-pipe
structure, and the plurality of holes 51 are provided in the
header inner pipe 50 at positions corresponding to the
respective vaporizing tubes 21, so that LNG is distributed
to the respective vaporizing tubes 21 at an even flow rate.
[0027] In addition, the two or more holes 51 are pro-
vided in the header inner pipe 50 at the position corre-
sponding to the respective one of the vaporizing tubes
21, so that a flow of LNG flowing into the vaporizing tube
21 becomes uniform. Specifically, when LNG flows out
of the two or more holes 51 at the position corresponding
to the respective one of the vaporizing tubes 21, and then
flows between the inlet-side header 22 and the header
inner pipe 50 toward the vaporizing tube 21, it flows up-
wardly in the circumferential direction of the inlet-side
header 22 and then flows into the vaporizing tube 21.
Thus, as compared to the case where LNG flows out of
holes provided in an upper portion of the header inner
pipe 50 (e.g., at positions opposed to the lower end of
the vaporizing tube 21) and immediately flows into the
vaporizing tube 21, a flow of LNG becomes uniform.
[0028] The heat-transfer suppressing section 23 is pro-
vided on each of opposite ends of the inlet-side header
22. The heat-transfer suppressing section 23 is designed
to suppress a heat transfer amount per unit area, from
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seawater to the inlet-side header 22. Specifically, the
heat-transfer suppressing section 23 is configured to
suppress a heat transfer amount per unit area, when
heat of seawater supplied from the seawater supply sec-
tion 30 is transferred to an overall (entire) second region
A2 of the inlet-side header 22.

[0029] Asused here, the second region A2 of the inlet-
side header 22 means a region of the inlet-side header
22 which is located outside a region (first region) A1
where the plurality of vaporizing tubes 21 are arranged,
in a longitudinal direction (horizontal direction) of the in-
let-side header 22 (see FIGS. 3 and 4).

[0030] The first region A1 is a region of the inlet-side
header 22 where the plurality of vaporizing tubes 21 are
arranged in the longitudinal direction of the inlet-side
header 22. That is, it is a region of the inlet-side header
22 between opposite endmost ones of the plurality of
vaporizing tubes 21 arranged along the inlet-side header
22, in the longitudinal direction. On the other hand, the
second region A2 is a region located outside the first
region A1inthe longitudinal direction. For example, when
the vaporizing tube blocks 11 are disposed within acham-
ber H (see FIG. 6), the second region A2 is a region of
the inlet-side header 22 located inside the chamber, ex-
ceptthefirstregion A1. Inthis case, each ofthe vaporizing
tube blocks 11 is disposed to allow an end of the inlet-
side header 22 on a side opposite to the inlet-side man-
ifold 17 is located inside the chamber H.

[0031] More specifically, the second region A2 con-
sists of a second sub-region A2 located on the side of
the inlet-side manifold 17 (in FIG. 3, on a left side) with
respect to the first region A1, and a second sub-region
A2 located on a side opposite to the inlet-side manifold
17 (in FIG. 3, on a right side) with respect to the first
region A1. The second sub-region A1 on the opposite
side is a region ranging from an outer edge of one of the
plurality of vaporizing tubes 21 disposed at a right end
thereof, to a right end of the inlet-side header 22, in FIG.
4. On the other hand, the second sub-region A2 on the
side of the inlet-side manifold is a region ranging from an
outer edge of one of the plurality of vaporizing tubes 21
disposed at a left end thereof in FIG. 4, to a partition wall
H1 of the chamber H in which the vaporizing tube blocks
11 are disposed (see FIGS. 1, 3 and 6).

[0032] The heat-transfer suppressing section 23 is a
heat insulating member covering the second region A2
of the inlet-side header 22. The heat insulating member
23 has a heat conductivity less than that of the inlet-side
header 22 (specifically, the pipe wall of the inlet-side
header 22). The heat insulating member 23 is formed by
a tape made of foamed plastic, such as urethane foam,
and wound around the inlet-side header 22 to cover a
surface of the second region A2. Specifically, the tape
has given stretchability. The tape is overlappingly wound
around the entire second region A2 of the inlet-side head-
er 22 until a thickness thereof from the surface (outer
peripheral surface) of the second region A2 of the inlet-
side header 22 becomes 1.5 mm, for example. The thick-
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ness of the heat insulating member 23 is appropriately
set, based on a temperature difference between seawa-
ter flowing down toward the first region A1 of the inlet-
side header 22 and seawater flowing down toward the
second region A2 of the inlet-side header 22, the heat
conductivity of the heat insulating member 23 and so on.
[0033] In the inlet-side header 22, the heat insulating
member 23 is provided on only the second region A2,
but it is not provided on the first region A1. That is, the
first region A1 of the inlet-side header 22 is in an exter-
nally exposed state, and the second region A2 is in a
state in which it is entirely covered by the heat insulating
member 23.

[0034] In this way, the heat insulating member 23 is
provided on the second region A2 of the inlet-side header
22, so that a heat transfer rate from seawater (specifical-
ly, seawater supplied from the seawater supply section
30) to the second region A2 of the inlet-side header 22
is suppressed as compared with a heat transfer rate from
the seawater to the firstregion A1 of the inlet-side header
22. This allows a temperature of the pipe wall of the sec-
ond region A2 of the inlet-side header 22 to be kept from
becoming greater than a temperature of the pipe wall of
the first region A1 of the inlet-side header 22, even if
seawater flowing down toward the second region of the
inlet-side header 22 has a temperature greater than of
seawater flowing down from the seawater supply section
30 toward the first region A1 of the inlet-side header 22.
[0035] In addition, the heat insulating member 23 has
given stretchability because it is formed by the tape hav-
ing stretchability. Thus, even when the inlet-side header
22 thermally expands or shrinks, the heat insulating
member 23 itself expands or shrinks according to the
thermal expansion/shrinkage. This makes it possible to
effectively prevent damage, such as breakage of the heat
insulating member 23 due to thermal expansion/shrink-
age of the inlet-side header 22 (particularly, thermal ex-
pansion/shrinkage of the inlet-side header 22 in a radial
direction thereof).

[0036] The outlet-side header 24 is designed to collect
vaporized LNG from the vaporizing tubes 21 and send it
to the outlet-side manifold 19. The outlet-side header 24
is a pipe extending parallel to the inlet-side header 22.
The outlet-side header 24 is connected to the vaporizing
tubes 21 comprised in one of the vaporizing tube panels
16, and connected to the outlet-side manifold 19.
[0037] The plurality of vaporizing tube panels 16 each
configured in the above manner are arranged in a direc-
tion (in FIG. 2, a right-left direction) orthogonal to a panel
plane (the vertical plane on which the vaporizing tubes
21 are arranged) to have mutually parallel postures.
[0038] The inlet-side manifold 17 is designed to dis-
tribute LNG from the distributing pipe 12, to the respective
vaporizing tube panels 16. The inlet-side manifold 17 is
a pipe extending in a direction intersecting with the inlet-
side header 22 (in this embodiment, a direction approx-
imately orthogonal to the inlet-side header 22: a direction
perpendicular to a drawing sheet in FIG. 3). The inlet-
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side manifold 17 is connected to the respective inlet-side
headers 22 comprised in one of the vaporizing tube
blocks 11, and is connected to the distributing pipe 12.
[0039] The outlet-side manifold 19 is designed to col-
lect vaporized LNG (i.e., NG) from the vaporizing tube
panels 16 and send itto the collecting pipe 14. The outlet-
side manifold 19 is a pipe extending in a direction inter-
secting with the outlet-side header 24 (in this embodi-
ment, a direction approximately orthogonal to the outlet-
side header 24: a direction perpendicular to a drawing
sheetin FIG. 3). The outlet-side manifold 19 is connected
to the respective outlet-side headers 24 comprised in one
of the vaporizing tube blocks 11, and is connected to the
collecting pipe 14.

[0040] The distributing pipe 12 is a pipe extending ap-
proximately parallel to the inlet-side manifold 17. The dis-
tributing pipe 12 is connected to the respective inlet-side
manifolds 17. The distributing pipe 12 has an inlet-side
connection portion 12a to which a pipe P1 is connected
to supply LNG to the vaporizer 10 from the outside.
[0041] The collection pipe 14 is a pipe extending ap-
proximately parallel to the outlet-side manifold 19. The
collection pipe 14 is connected to the respective outlet-
side manifolds 19. The collecting pipe 14 has an outlet-
side connection portion 14a to which a pipe P2 is con-
nected to send NG to the outside, such as a destination
for consumption.

[0042] The seawater supply section 30 comprises a
trough 31, a seawater header 32 and a seawater manifold
33 (see FIGs. 5A and 5B). The trough 31 is disposed
adjacent to an upper end of each of the vaporizing tube
panels 16. The trough 31 is configured to supplying sea-
water to the upper end of each of the vaporizing tube
panels 16 to allow the seawater to flow down along the
surface of the vaporizing tube panel 16 (specifically, the
vaporizing tubes 21 constituting the corresponding va-
porizing tube panel 16). Seawater (medium outside of
the vaporizing tubes 21) supplied from the trough 31 to
flow down along the surface of the vaporizing tube panel
16, and LNG flowing inside of the vaporizing tubes 21,
are heat-exchanged through respective tube walls of the
vaporizing tubes 21. Consequently, LNG is vaporized in-
to NG. The seawater header 32 is configured to supply
seawater to each of a plurality of the troughs 31. The
seawater manifold 33 is configured to distribute seawater
to a plurality of the seawater headers 32.

[0043] The vaporizing tube blocks 11 of the vaporizer
10 configured as above are disposed inside the chamber
H surrounded by a wall such as a concrete wall, as illus-
trated in FIG. 6. Specifically, each of the vaporizing tube
blocks 11 is disposed inside the chamber H in such a
manner that the inlet-side manifold 17 and the outlet-side
manifold 19 of the vaporizing tube block 11 are located
outside the chamber H. The chamber H has a partition
H1 separating between an inside and outside of the
chamber at a position between the set of vaporizing tubes
21 and the inlet-side manifold 17 in the longitudinal di-
rection of the inlet-side header 22. The inlet-side header
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22 penetrates through the partition wall H1 at a position
between an end thereof (on the side of the inlet-side man-
ifold 17) and one of the vaporizing tubes 21 located on
the side of the end of the inlet-side header 22, and the
outlet-side header 24 penetrates through the partition
wall H1 at a position between an end thereof (on the side
of the outlet-side manifold 19) and one of the vaporizing
tubes 21 located on the side of the end of the outlet-side
header 24. A heat insulating member is provided to en-
tirely cover a surface of each of the pipes 12, 14, 17, 19
disposed outside the chamber H.

[0044] The vaporizer 10 configured as above is oper-
able to vaporize LNG in the following manner.

[0045] Seawater is supplied from the troughs 31 to re-
spective surfaces of the vaporizing tube panels 16. Con-
currently, LNG is supplied from a supply pump or the like
to the distributing pipe 12 via the pipe P1 connected to
the inlet-side connection portion 12a. The distributing
pipe 12 distributes LNG supplied from the supply pump
or the like, to each of the inlet-side manifolds 17 connect-
ed to the distributing pipe 12. Each of the inlet-side man-
ifolds 17 distributes LNG from the distributing pipe 12, to
the respective inlet-side headers 22 connected to the in-
let-side manifold 17. Each of the inlet-side headers 22
distributes the supplied LNG to the respective vaporizing
tubes 21 connected to the inlet-side header 22. The LNG
supplied from the inlet-side header 22 flows inside of
each of the vaporizing tubes 21 in a direction from the
lower end to upper end of the vaporizing tube 21. In this
process, the LNG flowing through the vaporizing tube 21
undergoes heat exchange with seawater flowing down
along a surface of the vaporizing tube 21, through the
tube wall of the vaporizing tube 21. Based on this heat
exchange, the LNG is vaporized into NG.

[0046] When the vaporization of LNG is being per-
formed in the vaporizer 10, the seawater supply section
30 supplies seawater to not only a primary region where
the vaporizing tubes 21 of the vaporizing tube panel 16
are provided, but also a region outside the primary region
in a width direction (an arrangement direction of the va-
porizing tubes 21 in the vaporizing tube panels 16). This
is intended to allow each of the vaporizing tubes 21 lo-
cated at opposite endmost positions in the width direction
to sufficiently contact seawater in the entire circumfer-
ence of the vaporizing tubes 21. Thus, when LNG is va-
porized into NG, i.e., during operation of the vaporizer
10, seawater flows down along the vaporizing tube panel
16 toward the first region A1 of the inlet-side header 22,
and reaches the inlet-side header 22, it is cooled to a
sufficiently low temperature by heat exchange with LNG
in the vaporizing tubes 21. On the other hand, seawater
flowing down outside the vaporizing tubes 21 (i.e., flowing
down toward the second region A2 of the inlet-side head-
er 22) undergoes almost no heat exchange with LNG in
the vaporizing tubes 21, so that a temperature of the sea-
water reaching the inlet-side header 22 is greater than
that of water flowing down toward the first region A1.
Thus, supposing that the heat insulating member (heat-
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transfer suppressing section) 23 is not provided on the
second region A2 of the inlet-side header 22, the pipe
wall in the second region A2 of the inlet-side header 22
has a temperature greater than that of the pipe wall in
the first region A1 of the inlet-side header 22 subjected
to the heat exchange with water. Therefore, LNG sup-
plied to the vaporizing tube 21 adjacent to the second
region A2 (vaporizing tubes 21 at an endmost position in
the width direction of the vaporizing tube panel) (specif-
ically, LNG flowing upwardly along the circumferential
direction of the inlet-side header 22 when it flowing out
of the holes 51 of the header inner pipe 50 and then
flowing between the header inner pipe 50 and the inlet-
side header 22 toward the vaporizing tube 21) has a tem-
perature greater than that of LNG supplied to he vapor-
izing tube 21 at a centermost position of the first region
A1. However, in the vaporizer 10 according to this em-
bodiment, the heat insulating member 23 is provided on
the second region A2 of the inlet-side header 22, so that
a heat transfer amount per unit area, from the relatively
high-temperature seawater to the pipe wall in the second
region A2, is suppressed. This prevents the occurrence
of a temperature difference between LNG supplied to the
vaporizing tube 21 adjacent to the second region A2 of
the inlet-side header 22, and LNG supplied to the vapor-
izing tube 21 at a centermost position of the first region
A1 of the inlet-side header 22.

[0047] Vaporized LNG, i.e., NG, from the vaporizing
tubes 21, is collected by the outlet-side header 24, and
sent to the outlet-side manifold 19. The NG sent to the
outlet-side manifold 19 is sent to a destination for con-
sumption or the like, via the collecting pipe 14, and the
pipe P2 connected to the outlet-side connection portion
14a.

[0048] Asabove,inthevaporizer 10, evenina situation
where seawater flowing down toward the second region
A2 of the inlet-side header 22 has a temperature greater
than that of seawater flowing down toward the first region
A1oftheinlet-side header 22, the heatinsulatingmember
(heat-transfer suppressing section) 23 functions to sup-
press a heat transferamount per unit area, from seawater
to the overall second region A2 of the inlet-side header
22 (a region of the inlet-side header 22 inside the cham-
ber H housing the vaporizing tube blocks 11, except the
first region A1). Thus, it becomes possible to prevent a
temperature in the second region A2 of the inlet-side
header 22 from becoming greater than that in the first
region A1 of the inlet-side header 22. This makes it pos-
sible to suppress a temperature difference between LNG
distributed to the vaporizing tube 21 at an endmost po-
sition of the vaporizing tube panel 16 in the horizontal
direction (width direction) thereof, and LNG distributed
to the vaporizing tube 21 at a centermost position of the
first region A1 in the horizontal direction. As a result, it
becomes possible to prevent bending deformation of the
inlet-side header 22 due to amounts of thermal expan-
sion/shrinkage in the vaporizing tubes 21.

[0049] In the vaporizer 10 according to this embodi-
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ment, the overall (entire) second region A2 of the inlet-
side header 22 is surrounded by the heat insulating mem-
ber 23. This makes it possible to suppress a heat transfer
amount per unit area from seawater to the second region
A2 of the inlet-side header 22, as compared to a heat
transfer amount per unit area from seawater to the first
region A1 of the inlet-side header 22, in an easy and
reliable manner.

[0050] In the vaporizer 10 according to this embodi-
ment, the heat insulating member 23 has given stretch-
ability, so that it becomes possible to prevent damage of
the heat insulating member 23 due to thermal expansion/
shrinkage of the inlet-side header 22. Specifically, the
inlet-side header 22 thermally expands or shrinks due to
atemperature difference between during operation of the
vaporizer 10 and during stopping of the vaporizer 10. In
this situation, the heat insulating member 23 surrounding
the inlet-side header 22 has given stretchability, so that
it can stretch or contract according to thermal expansion/
shrinkage of the inlet-side header 22. This makes it pos-
sible to effectively prevent damage of the heat insulating
member 23 due to thermal expansion/shrinkage (partic-
ularly, thermal expansion/shrinkage in the radial direc-
tion) of the inlet-side header 22.

EXAMPLE 1

[0051] In order to ascertain effects of the heat insulat-
ing member, by using a vaporizer having the same con-
figuration as that of the vaporizer 10, except the heat
insulating member 23, a temperature of LNG flowing in
the second region of the inlet-side header 22 during op-
eration of the vaporizer was checked

[0052] An inlet-side header of this vaporizer is made
of aluminum and formed to have an outer diameter of
165.2 mm. The inlet-side header has a heat transfer rate
of 5000 W/mK. The heat insulating member has a heat
conductivity of 1 W/mK.

[0053] Atemperature of LNG flowingthe second region
of the above inlet-side header was measured while sup-
plying LNG having a temperature of - 145°C, to the inlet-
side header, under the following three conditions: without
any heat insulating member; with a heat insulating mem-
ber having a thickness of 0.5 mm; and with a heat insu-
lating member having a thickness of 1.5 mm. A result of
the measurement is illustrated in FIG. 7.

[0054] The graph in FIG. 7 shows that a temperature
rise of LNG flowing through the inlet-side header due to
seawater can be suppressed by providing a heat insu-
lating member on the second region of the inlet-side
header evenifthe heatinsulating memberhas arelatively
small thickness, as compared to the case without any
heat insulating member.

[0055] Based on this result, it was verified that a tem-
perature difference between the first region and the sec-
ond region in the inlet-side header can be suppressed
by providing a heat insulating member on the second
region, even in the situation where seawater flowing
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down toward the second region has a temperature great-
er than that of seawater flowing down toward the first
region.

[0056] The cryogenic liquid vaporizer of the present
invention is not limited to the above embodiment, but it
is to be understood that various changes and modifica-
tions may be made therein without departing from the
spirit and scope thereof as set forth in appended claims
[0057] A specific configuration of the heat insulating
member 23 is not particularly limited. For example, al-
though the heat insulating member 23 in the above em-
bodiment is formed by overlappingly winding (wrapping)
a tape made of foamed plastic such as urethane foam,
around the second region A2 of the inlet-side header 22,
it is not limited thereto. That is, as illustrated in FIG. 8,
the heatinsulating member may be tubular and bottomed
tubular-shaped members 23A, 23B each made of a ma-
terial having relatively small heat conductivity (e.g., resin
such silicon resin or polyvinyl chloride resin; foamed rein;
or resin incorporating glass fiber or rubber). Each of the
tubular-shaped heat insulating member 23A and the bot-
tomed tubular-shaped heat insulating member 23B has
an inner peripheral surface 123 with a diameter (inner
diameter) corresponding to a diameter (outer diameter)
of an outer peripheral surface of the second region A2
of the inlet-side header 22, or with an inner diameter
greater than the outer diameter. The tubular-shaped heat
insulating member 23A is fit on the second sub-region
A2 of the inlet-side header 22 on the side of the inlet-side
manifold 17. On the other hand, the bottomed tubular-
shaped heat insulating member 23B is fit on the second
sub-region A2 of the inlet-side header 22 on a side op-
posite to the inlet-side manifold 17. In this manner, the
overall second region A2 is surrounded by the insulating
members 23A, 23B.

[0058] Alternatively, the heat insulating member may
be formed by foamed plastic, such as urethane foam,
sprayed onto the surface of the second region A2 of the
inlet-side header 22 to have a given thickness.

[0059] The heat-transfer suppressing section is not
limited to the configuration surrounding the second re-
gion A2 of the inlet-side header 22. For example, the
heat-transfer suppressing section may be a cover mem-
ber 60 (see FIG. 9) disposed on an upper side of the
second region A2 of the inlet-side header 22, and formed
in a shape capable of covering over the second region
A2 of the inlet-side header 22, in top plan view. This cover
member 60 has a width (in a horizontal direction) greater
than the outer diameter of the inlet-side header 22 so as
to cover over the second region A2 of the inlet-side head-
er 22, in top plan view. Further, the cover member 60 is
disposed on the upper side of the second region A2 of
the inlet-side header 22, in spaced-apart relation to (or
in contact with) the second region A2. The above config-
uration can prevent seawater flowing down outside the
vaporizing tube atthe endmost position in the longitudinal
direction of the inlet-side header (horizontal direction)
and undergoing almost no heat exchange with LNG flow-
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ing through the vaporizing tube, from hitting against the
second region of the inlet-side header. This makes it pos-
sible to prevent the occurrence of a temperature differ-
ence between the first region A1 and the second region
A2intheinlet-side header 22, even inthe situation where
seawater flowing down toward the second region A2 of
the inlet-side header 22 has a temperature greater than
that of seawater flowing down toward the first region A1
of the inlet-side header 22. That is, the cover member 60
is provided to prevent seawater falling down from the
seawater supply section 30 from hitting against the sec-
ond region A2 of the inlet-side header 22, so that it be-
comes possible to allow heat to become less likely to be
transferred from the seawater to inside the second region
A2 of the inlet-side header 22. In this manner, a temper-
ature difference between LNG flowing through the first
region A1 and LNG flowing through the second region
A2 of the inlet-side header 22 may be suppressed.
[0060] Alternatively, the pipe wall of the second region
A2 of the inlet-side header may be made of a material
having a heat conductivity less than that of the pipe wall
of the first region A1 of the inlet-side header. Specifically,
for example, the pipe wall of the first region A1 may be
made of a metal material having high heat conductivity,
such as aluminum or an aluminum alloy, as with the first
embodiment, and the pipe wall of the second region A2
may be made of iron or SUS. As a result, the heat con-
ductivity in the pipe wall of the second region A2 of the
inlet-side header becomes less than that in the pipe wall
of the first region A1 of the inlet-side header. Thus, even
when seawater having a temperature greater than that
in the first region A1 hits against the second region A2,
it becomes possible to prevent the occurrence of a tem-
perature difference between LNG flowing through the first
region A1 of the inlet-side header and LNG flowing
through the second region A2 of the inlet-side header.
This makes it possible to prevent bending deformation
of the inlet-side header due to the above temperature
difference.

[0061] Further, only the pipe wall in the second region
A2 of the inlet-side header 22 may be formed in a layered
structure in a thickness direction of the pipe wall. This
configuration can suppress heat conductivity in a direc-
tion from s surface (outer peripheral surface) of the sec-
ond region A2 of the inlet-side header to an inside of the
second region A2 (inner peripheral surface of the inlet-
side header), so that a heat conductivity (equivalent heat
conductivity) of the pipe wall of the second region A2 of
the inlet-side header 22 becomes less than that of the
pipe wall of the first region A1 of the inlet-side header 22.
Specifically, as illustrated in FIG. 10, the pipe wall of the
second region A2 of the inlet-side header 22 is composed
of a plurality of layers (in the embodiments illustrated in
FIG. 10, two layers), and a heat-transfer suppressing lay-
er 62 filled with air or a heat insulating material is formed
between the layers. In this configuration, a heat conduc-
tivity (equivalent heat conductivity) in the pipe wall of the
second region A2 of the inlet-side header 22 becomes
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less than that in the pipe wall of the first region A1 of the
inlet-side header 22. The number of layers constituting
the pipe wall may be three or more.

[0062] Inthe above embodiment, the headerinner pipe
50 is provided inside the inlet-side header 22. However,
the vaporizer is not limited to this configuration. That is,
the vaporizer may be configured to allow LNG to be di-
rectly supplied from the inlet-side manifold 17 to the inlet-
side header 22, without providing the header inner pipe
50.

[OUTLINE OF EMBODIMENTS]

[0063] The above embodiments can be outlined as fol-
lows.
[0064] The above embodiments relate to a cryogenic

liquid vaporizer for vaporizing a cryogenic liquid. The cry-
ogenic liquid vaporizer comprises: a vaporizing tube pan-
elincluding a plurality of vaporizing tubes each extending
in a vertical direction and for allowing the cryogenic liquid
to flow therethrough so as to cause a heat exchange with
an external medium, thereby vaporizing the cryogenic
liquid, and an inter-vaporizing tube distribution pipe for
distributing the cryogenic liquid to the respective vapor-
izing tubes, wherein the plurality of vaporizing tubes are
arranged on a vertical plane and side-by-side in a hori-
zontal direction, and the inter-vaporizing tube distribution
pipe is disposed to extend in the horizontal direction and
connected to respective lower ends of the vaporizing
tubes; a liquid supply section for supplying a heat-ex-
changing liquid from an upper end of the vaporizing tube
panel to allow the heat-exchanging liquid to flow down
along the plurality of vaporizing tubes; and a heat-transfer
suppressing section for, as compared to a heat transfer
amount per unit area, from the heat-exchanging liquid to
a first region of the inter-vaporizing tube distribution pipe
where the plurality of vaporizing tubes are arranged, sup-
pressing, to a same or lower level, a heat transfer amount
perunitarea, from the heat-exchanging liquid to a second
region of the inter-vaporizing tube distribution pipe locat-
ed outside the first region in the horizontal direction. As
used here, the term "same or lower level" of heat transfer
amount encompasses a situation where a temperature
of the heat-exchanging liquid flowing through the second
region of the inter-vaporizing tube distribution pipe, when
heatis transferred from the heat-exchanging liquid to the
cryogenic liquid flowing through the inter-vaporizing tube
distribution pipe, is equal or less than a temperature of
the heat-exchanging liquid flowing through the firstregion
of the inter-vaporizing tube distribution pipe, but also a
situation where the temperature of the heat-exchanging
liquid flowing through the second regionis slightly greater
than the temperature of the heat-exchanging liquid flow-
ing through the first region, to an extent of exerting no
influence on bending deformation of the inter-vaporizing
tube distribution pipe.

[0065] Inthe vaporizer, even in a situation where the
heat-exchanging liquid flowing down toward the second
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region of the inter-vaporizing tube distribution pipe has
a temperature greater than that of the heat-exchanging
liquid flowing down toward the first region of the inter-
vaporizing tube distribution pipe, the heat-transfer sup-
pressing section functions to suppress a heat transfer
amount per unit area, from the heat-exchanging liquid to
the second region. Thus, it becomes possible to prevent
atemperature in the second region of the inter-vaporizing
tube distribution pipe from becoming greater than that in
the first region of the inter-vaporizing tube distribution
pipe. This makes it possible to suppress a temperature
difference between the cryogenic liquid distributed from
the inter-vaporizing tube distribution pipe to the vaporiz-
ing tube at an endmost position of the vaporizing tube
panel in the horizontal direction thereof, and LNG distrib-
uted from the inter-vaporizing tube distribution pipe to
the vaporizing tube at a centermost position of the first
region, so that it becomes possible to prevent bending
deformation of the inter-vaporizing tube distribution pipe
due to amounts of thermal expansion/shrinkage in the
vaporizing tubes.

[0066] In the cryogenic liquid vaporizer according to
the above embodiments, the heat-transfer suppressing
section is a heat insulating member surrounding the sec-
ond region of the inter-vaporizing tube distribution pipe,
wherein the heat insulating member has a heat conduc-
tivity less than a heat conductivity of the inter-vaporizing
tube distribution pipe.

[0067] This configuration makes it possible to sup-
press a heat transfer amount per unit area from the heat-
exchanging liquid to the second region of the inter-va-
porizing tube distribution pipe, as compared to a heat
transfer amount per unit area from the heat-exchanging
liquid to the first region of the inter-vaporizing tube dis-
tribution pipe, in an easy and reliable manner.

[0068] In this case, it is preferable that the heat insu-
lating member has given stretchability.

[0069] This configuration makes it possible to prevent
damage of the heat insulating member due to thermal
expansion/shrinkage of the inter-vaporizing tube distri-
bution pipe. Specifically, the heat insulating member sur-
rounding the inter-vaporizing tube distribution pipe has
given stretchability. Thus, when the inter-vaporizing tube
distribution pipe thermally expands or shrinks due to a
temperature difference between when the cryogenic lig-
uid is flowing (i.e., during operation of the vaporizer) and
when the cryogenic liquid is not flowing (i.e., during stop-
ping of the vaporizer), the heat insulating member can
stretch or contract according to thermal expansion/
shrinkage of the inter-vaporizing tube distribution pipe.
This makes it possible to effectively prevent damage of
the heat insulating member due to thermal expansion/
shrinkage (particularly, thermal expansion/shrinkage in
aradial direction) of the inter-vaporizing tube distribution
pipe.

[0070] The heat-transfer suppressing section may be
a cover member which is disposed on an upper side of
the second region of the inter-vaporizing tube distribution
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pipe, and formed in a shape capable of covering over the
second region of the inter-vaporizing tube distribution
pipe, in top plan view.

[0071] This configuration can prevent the heat-ex-
changing liquid flowing down outside the vaporizing tube
at the endmost position in a longitudinal direction of the
inter-vaporizing tube distribution pipe (horizontal direc-
tion) and undergoing almost no heat exchange with the
cryogenicliquid flowing through the vaporizing tube, from
hitting against the second region of the inter-vaporizing
tube distribution pipe. This makes it possible to prevent
the occurrence of a temperature difference between the
first region and the second region in the inter-vaporizing
tube distribution pipe.

[0072] When a portion of the inter-vaporizing tube dis-
tribution pipe between one end thereof and one of the
vaporizing tubes located on the side of the one end is
disposed to penetrate through a partition wall, the second
region is a region between the partition wall and the va-
porizing tube located on the side of the one end.

[0073] In order to solve the above problems, the
present invention provides a cryogenic liquid vaporizer
for vaporizing a cryogenic liquid. The cryogenic liquid va-
porizer comprises: a vaporizing tube panel including a
plurality of vaporizing tubes each extending in a vertical
direction and for allowing the cryogenic liquid to flow
therethrough so as to cause a heat exchange with an
external medium, thereby vaporizing the cryogenic liquid,
and an inter-vaporizing tube distribution pipe for distrib-
uting the cryogenic liquid to the respective vaporizing
tubes, wherein the plurality of vaporizing tubes are ar-
ranged on a specific vertical plane and side-by-side in a
horizontal direction, and the inter-vaporizing tube distri-
bution pipe is disposed to extend in the horizontal direc-
tion and connected to respective lower ends of the va-
porizing tubes; and a liquid supply section for supplying
a heat-exchanging liquid from an upper end of the va-
porizing tube panel to allow the heat-exchanging liquid
to flow down along the plurality of vaporizing tubes. In
the cryogenic liquid vaporizer, with respect to a heat con-
ductivity of a pipe wall in a first region of the inter-vapor-
izing tube distribution pipe where the plurality of vapor-
izing tubes are arranged, a heat conductivity of a pipe
wall in a second region of the inter-vaporizing tube dis-
tribution pipe located outside the first region in the hori-
zontal direction has a smaller value.

[0074] In this configuration, the heat conductivity of the
pipe wall in the second region of the inter-vaporizing tube
distribution pipe is less than that of the pipe wall in the
first region of the inter-vaporizing tube distribution pipe,
so that, even when a heat-exchanging liquid having a
temperature greater than that of the first region of the
inter-vaporizing tube distribution pipe hits against the
second region of the inter-vaporizing tube distribution
pipe, it becomes possible to prevent the occurrence of a
temperature difference between the cryogenic liquid
flowing through the first region of the inter-vaporizing tube
distribution pipe, and the cryogenic liquid flowing through
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the second region of the inter-vaporizing tube distribution
pipe. This makes it possible to prevent bending deforma-
tion of the inter-vaporizing tube distribution pipe due to
the above temperature difference.

INDUSTRIAL APPLICABILITY

[0075] As above, the cryogenic liquid vaporizer of the
present invention is useful for vaporizing a cryogenic lig-
uid, such as liquefied natural gas (LNG), liquefied petro-
leum gas (LPG) orliquid nitrogen (LN,), by means of heat
exchange with a heat medium such as seawater, and
suited to suppress bending deformation due to a differ-
ence in temperature of the inter-vaporizing tube distribu-
tion pipe in a longitudinal direction thereof.

Claims

1. A cryogenic liquid vaporizer for vaporizing a cryo-
genic liquid, comprising:

a vaporizing tube panel including a plurality of
vaporizing tubes each extending in a vertical di-
rection and for allowing the cryogenic liquid to
flow therethrough so as to cause a heat ex-
change with an external medium, thereby va-
porizing the cryogenic liquid, and aninter-vapor-
izing tube distribution pipe for distributing the
cryogenic liquid to the respective vaporizing
tubes, wherein the plurality of vaporizing tubes
are arranged on a vertical plane and side-by-
side in a horizontal direction, and the inter-va-
porizing tube distribution pipe is disposed to ex-
tend in the horizontal direction and connected
torespective lower ends of the vaporizing tubes;
a liquid supply section for supplying a heat-ex-
changing liquid from an upper end of the vapor-
izing tube panel to allow the heat-exchanging
liquid to flow down along the plurality of vapor-
izing tubes; and

a heat-transfer suppressing section for, as com-
pared to a heat transfer amount per unit area,
from the heat-exchanging liquid to a first region
of the inter-vaporizing tube distribution pipe
where the plurality of vaporizing tubes are ar-
ranged, suppressing, to a same or lower level,
a heat transfer amount per unit area, from the
heat-exchanging liquid to a second region of the
inter-vaporizing tube distribution pipe located
outside the firstregion in the horizontal direction.

2. The cryogenic liquid vaporizer as defined in claim 1,
wherein the heat-transfer suppressing section is a
heat insulating member surrounding the second re-
gion of the inter-vaporizing tube distribution pipe, the
heat insulating member having a heat conductivity
less than a heat conductivity of the inter-vaporizing
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tube distribution pipe.

The cryogenic liquid vaporizer as defined in claim 2,
wherein the heat insulating member has given
stretchability.

The cryogenic liquid vaporizer as defined in claim 1,
wherein the heat-transfer suppressing section is a
cover member which is disposed on an upper side
of the second region of the inter-vaporizing tube dis-
tribution pipe, and formed in a shape capable of cov-
ering over the second region of the inter-vaporizing
tube distribution pipe, in top plan view.

The cryogenic liquid vaporizer as defined in any one
of claims 1 to 4, wherein a portion of the inter-vapor-
izing tube distribution pipe between one end thereof
and one of the vaporizing tubes located on the side
of the one end is disposed to penetrate through a
partition wall, wherein the second region is a region
between the partition wall and the vaporizing tube
located on the side of the one end.

A cryogenic liquid vaporizer for vaporizing a cryo-
genic liquid, comprising:

a vaporizing tube panel including a plurality of
vaporizing tubes each extending in a vertical di-
rection and for allowing the cryogenic liquid to
flow therethrough so as to cause a heat ex-
change with an external medium, thereby va-
porizing the cryogenic liquid, and an inter-vapor-
izing tube distribution pipe for distributing the
cryogenic liquid to the respective vaporizing
tubes, wherein the plurality of vaporizing tubes
are arranged on a specific vertical plane and
side-by-side in a horizontal direction, and the
inter-vaporizing tube distribution pipe is dis-
posed to extend in the horizontal direction and
connected to respective lower ends of the va-
porizing tubes; and

a liquid supply section for supplying a heat-ex-
changing liquid from an upper end of the vapor-
izing tube panel to allow the heat-exchanging
liquid to flow down along the plurality of vapor-
izing tubes,

wherein, with respect to a heat conductivity of a
pipe wall in a first region of the inter-vaporizing
tube distribution pipe where the plurality of va-
porizing tubes are arranged, a heat conductivity
of a pipe wall in a second region of the inter-
vaporizing tube distribution pipe located outside
the first region in the horizontal direction has a
smaller value.
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