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(57)  Disclosed is a water spray type desuperheater
including: a desuperheating tube adapted to move su-
perheated steam therealong and to conduct a mixing op-
eration wherein the superheated steam and water are
mixed; and a spray tube inserted vertically downward
from the top of one side of the desuperheating tube into
the desuperheating tube to introduce the water into the
desuperheating tube, wherein the desuperheating tube

Water spray type desuperheater and desuperheating method

includes venturi portions formed thereon in front of the
spray tube to conduct the acceleration of the moving
speed of the superheated steam, and the spray tube in-
cludes spray means formed on the portion inserted into
the desuperheating tube to spray the water into the des-
uperheating tube, the spray means having at least one
or more orifices.
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Description

[0001] The present disclosure relates to a water spray
type desuperheater, and more particularly, to a water
spray type desuperheater that is configured to directly
spray high pressure water to superheated steam to main-
tain an appropriate temperature of the superheated
steam, thus effectively reducing the temperature of the
final superheated steam.

[0002] Generally, boilers for coal-fired power plants
and combined heat and power plants have a superheater
adapted to produce high temperature superheated
steam needed for a turbine generator. So as to adjust
the temperature of the superheated steam to a temper-
ature required, a desuperheater is disposed on a given
portion of the superheater, and when the superheated
steam is passed through the desuperheater, the temper-
ature of the superheated steam is reduced to an appro-
priate temperature.

[0003] The desuperheater is classified into a surface
cooling type desuperheater and a water spray type des-
uperheater in accordance with the methods for reducing
the temperature of the superheated steam. In this case,
the water spray type desuperheater has good tempera-
ture adjustment response and is easy in setting the tem-
perature adjusting range. Accoringly, the water spray
type desuperheater has been most widely used.

[0004] FIG.1is asectional view showing a convention-
al water spray type desuperheater.

[0005] Generally, the water spray type desuperheater
is configured to spray low temperature and high pressure
water into the steam moving at high temperature and
high speed, so that when the sprayed water is evaporat-
ed, the temperature of the steam is decreased by the
latent heat absorbed into the steam.

[0006] According to the conventional water spray des-
uperheater, first, the mixing action between the water
and the superheated steam is not sufficiently performed.
If the mixing action is not completely performed, the des-
uperheating effects of the steam are different in accord-
ance with the positions of the steam, thus making it hard
to measure an accurate temperature of the desuperheat-
ed steam in the desuperheater and to adjust an amount
of water to be introduced into a spray tube.

[0007] If the mixing action is not sufficiently performed,
further, partial abrasion or shock of a desuperheating
tube occurs by the accumulation of droplets due to the
vaporization delay of the superheated steam, thus pro-
viding blowdown and water hammering.

[0008] Additionally, a tube in which the superheated
steam and the water are mixed with each other is extend-
ed longer due to the inefficient interaction between the
superheated steam and the water, thus increasing the
whole volume of the desuperheater and lowering the
space utilization thereof.
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Summary

[0009] Accordingly, the present disclosure has been
made in view of the above-mentioned problems occurring
in the prior art, and it is an object of the present disclosure
to provide a water spray type desuperheater that is ca-
pable of accelerating the mixing action between water
and superheated steam, thus preventing the temperature
of the desuperheated steam from being measured inac-
curately, accurately adjusting the amount of water to be
introduced into a spray tube, suppressing the corrosion
or abrasion of a desuperheating tube due to the accu-
mulation of droplets thereon, and enhancing the desu-
perheating efficiency.

[0010] Toaccomplishthe above-mentioned object, ac-
cording to a first aspect of the present disclosure, there
is provided a water spray type desuperheater including:
a desuperheating tube adapted to move superheated
steam therealong and to conduct a mixing operation
wherein the superheated steam and water are mixed;
and a spray tube inserted from one side of the desuper-
heating tube into the desuperheating tube to introduce
the water into the desuperheating tube.

[0011] To improve the mixing operation the desuper-
heater tube includes acceleration means for accelerating
the speed of the introduced steam.

[0012] Preferably, the spray tube is inserted vertically
from top of the desuperheater tube.

[0013] Preferably, the desuperheating tube may in-
clude venturi portions formed thereon in front of the spray
tube to conduct the acceleration of the moving speed of
the superheated steam.

[0014] Preferably, the spray tube may include spray
means formed on the portion inserted into the desuper-
heating tube to spray the water into the desuperheating
tube, the spray means having at least one or more ori-
fices.

[0015] The objectis also solved by a water spray type
desuperheaterincluding: a desuperheating tube adapted
to move superheated steam therealong and to conduct
a mixing operation wherein the superheated steam and
spray water are mixed; and a spray tube inserted verti-
cally downward from the top of one side of the desuper-
heating tube into the desuperheating tube to introduce
the water into the desuperheating tube, wherein the des-
uperheating tube may include a linear sleeve disposed
atthe inside thereof to prevent the generation of pressure
drop therein, and the spray tube may include spray
means formed on the portion inserted into the desuper-
heating tube to spray the water into the desuperheating
tube, the spray means having at least one or more ori-
fices.

[0016] Preferably, the orifices may include at leastone
or more perforated orifices each having a plurality of
spray holes.

[0017] Preferably, the desuperheating tube may in-
clude vanes and/or protrusions formed in the space be-
tween a steam introduction portion thereof and the spray
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tube so as to form vortexes thereinto.

[0018] Preferably, each perforated orifice may include
a spray surface on which the plurality of spray holes is
formed distributed on a given area of the outer peripheral
surface of the spray tube.

[0019] Preferably, the perforated orifices are spaced
apart from each other up and down on the lower portion
ofthe spray tube, and the spray surfaces of the perforated
orifices are spaced apart from each other as independent
areas of each other.

[0020] Preferably, the spray surfaces of the perforated
orifices take a shape of a circle or rectangle with refer-
ence to the development figure of the circumferential sur-
face of the spray tube.

[0021] Preferably, the spray tube takes a cylindrical
shape, the plurality of spray holes formed on the spray
tube is perforated radially on the front side of the circum-
ferential surface of the spray tube, and the perforated
directions of the spray holes are located toward the center
of the circumference of the spray tube.

[0022] Preferably, the spray holes of each perforated
orifice become increased in diameter as the spray holes
go from the lower peripheral surface of the spray tube
toward the upper peripheral surface of the spray tube.
[0023] Preferably, the spray tube may further include
an opening/closing adjusting tube located at the inside
thereof, the opening/closing adjusting tube having a
smaller diameter than the spray tube in such a manner
as to be open on the end thereof, and the outer peripheral
surface of the opening/closing adjusting tube is brought
into contact with the inner peripheral surface of the spray
tube, the opening/closing adjusting tube having a plurality
of spray holes formed on the circumferential surface
thereof in such a manner as to correspond to the plurality
of the spray holes of the spray tube and being turned by
means of rotating means to adjust the opening/closing
degrees of the spray holes of the spray tube.

[0024] The object is also solved by a desuperheating
method including the steps of: introducing superheated
steam from a steam introduction portion d of a desuper-
heater into a desuperheating tube of the desuperheater;
moving the superheated steam along the interior of the
desuperheating tube; supplying water to the interior of a
stray tube; spraying the water supplied to the spray tube
through orifices; mixing the superheated steam and the
sprayed water in the desuperheating tube; and discharg-
ing the desuperheated steam through a steam discharge
portion a of the desuperheater.

[0025] Preferably, the orifices may include atleast one
or more perforated orifices.

[0026] Preferably, the step of mixing the superheated
steam and the sprayed water is conducted by accelerat-
ing the flows of the superheated steam and the sprayed
water from the perforated orifices through venturi por-
tions formed on the desuperheating tube in front of the
spray tube and by increasing the mixing speed of the
superheated steam and the sprayed water.

[0027] Preferably, the superheated steam in the step
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of moving the superheated steam along the desuperheat-
ing tube is passed through protrusions or vanes formed
on the desuperheating tube in the space between the
steam introduction portion and the spray tube and forms
vortexes in the desuperheating tube.

Advantageous Effects

[0028] According to the present disclosure, the water
spray type desuperheater may include venturi portions,
so that when the superheated steam is passed through
the neck portion of the venturi portions, the moving speed
of the superheated steam is increased by about four
times under the principle of Bernoulli, thus accelerating
the mixing speed of the sprayed water and the super-
heated steam to allow the temperature of the superheat-
ed steam to be reduced.

[0029] Further, the water spray type desuperheater
may include the perforated orifices each having the plu-
rality of spray holes through which the water is sprayed,
so that the contacted surfaces between the water and
the superheated steam are increased to accelerate the
mixing action of the sprayed water and the superheated
steam.

[0030] Furthermore, the mixing action is performed
uniformly in the desuperheating tube, so that when tem-
peratures are measured in the desuperheating tube, the
errors at the measured temperatures according to the
positions of the superheated steam in the desuperheat-
ing tube can be reduced, thus making it possible to meas-
ure an accurate temperature in the desuperheating tube
and to determine the amount of water to be introduced
into the spray tube in an accurate manner.

[0031] Moreover, the evaporation speed of the super-
heated steam is increased, so that the number of droplets
accumulated in the desuperheating tube, while being not
vaporized, is decreased, thus remarkably reducing the
amount of water to be introduced into the spray tube.
[0032] Also, the water spray type desuperheater pre-
vents the occurrence of the partial abrasion or shock by
the accumulation of droplets due to the vaporization de-
lay of the superheated steam, thus avoiding blowdown
and water hammering.

[0033] Additionally, the water spray type desuperheat-
er allows the tube in which the superheated steam and
water are mixed with each other to be substantially short-
ened in length, thus reducing the whole volume thereof
and enhancing the space utilization thereof.

Description of Drawings
[0034]

FIG.1 is a sectional view showing a conventional wa-
ter spray type desuperheater.

FIG.2 is a sectional view showing main components
of a water spray type desuperheater according to
the present disclosure.
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FIG.3 is a sectional view showing an example of a
spray tube of the water spray type desuperheater
according to the present disclosure.

FIG.4 is a sectional view showing another example
of the spray tube of the water spray type desuper-
heater according to the present disclosure.

FIG.5 is a sectional view showing vanes formed in-
side the desuperheating tube of the water spray type
desuperheater according to the present disclosure.
FIG.6is a sectional view showing protrusions formed
inside the desuperheating tube of the water spray
type desuperheater according to the present disclo-
sure.

FIGS.7a and 7b are sectional views showing perfo-
rated orifices and spray surfaces thereof in the water
spray type desuperheater according to the present
disclosure.

FIG.8 is a sectional view showing the circumferential
arrangement of the spray holes of the perforated or-
ifice and their perforated directions in the water spray
type desuperheater according to the present disclo-
sure.

FIG.9 is a sectional view showing spray hole size
adjusting means in the water spray type desuper-
heater according to the present disclosure.

Mode for Disclosure

[0035] Hereinafter, an explanation on a water spray
type desuperheater according to the present disclosure
will be in detail given with reference to the attached draw-
ings.

[0036] FIG.2is a sectional view showing main compo-
nents of a water spray type desuperheater according to
the present disclosure, and FIGS.3 and 4 are sectional
views showing examples of a spray tube of the water
spray type desuperheater according to the present dis-
closure.

[0037] As shown in FIGS. 2 to 4, a desuperheating
tube 300 is hollow at the inside thereof, through which
superheated steam is moved. When a direction along
which steam moves is divided into front and rear sides,
a steam discharge portion a is defined as the front side
ofthe desuperheating tube 300, and a steam introduction
portion d is as the rear side thereof.

[0038] One end of the desuperheating tube 300 be-
comes the steam introduction portion d into which the
superheated steam is introduced from another tube and
the other end thereof becomes the steam discharge por-
tion a from which air is discharged. Both ends of the des-
uperheating tube 300 are configured in such a manner
as to be easily fastened to other tubes.

[0039] One end of a spray tube 100 is inserted from
one side of the desuperheating tube 300 into the desu-
perheating tube 300. Preferably the one end of the spray
tube 100 is inserted vertically downwardly from the top
of the desuperheating tube 300 into the desuperheating
tube 300. At this time, if the spray tube 100 is too deeply
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inserted into the desuperheating tube 300, the flow of the
steam is hindered, and contrarily, if the spray tube 100
is too closely inserted thereinto, the effect of spraying
water upward is decreased, so that the spray tube 100
is desirably inserted into the desuperheating tube 300 in
such a manner as to allow spraying means of the spray
tube 100 to be located at the center of the vertical section
of the desuperheating tube 300.

[0040] The interior of the desuperheating tube 300 in-
cludes means for accelerating the introduced steam,
preferably venturi portions 210, 220 and 230 are formed
thereon in front of the spray tube 100 inserted into the
desuperheating tube 300 so as to conduct the accelera-
tion of the steam. Thus the venturi portions 210, 220 and
230 are formed in streaming direction of the superheated
steam after the instered spray tube so that the sprayed
water can act on the steam in the venturi portions 210,
220 and 230. As shown in FIG.2, the venturi portions
210, 220 and 230 are provided in the form of a sleeve
200 in the interior of the desuperheating tube 300, and
in this case, the passage formed at one side of the inter-
mediate portion of the sleeve 200 becomes narrow. The
venturi portions 210, 220 and 230 are formed on a portion
of the sleeve 200, and in addition thereto, a venturi pas-
sage may be formed in the interior of the desuperheating
tube 300.

[0041] Theneckportion 220 of the venturiportions 210,
220 and 230 has a smaller diameter than the straight
tube portion, and through the neck portion 220, the flow
rate of the superheated steam is increased, thus allowing
the sprayed water to be atomized into fine particles and
also permitting the evaporation of low temperature
sprayed water to be accelerated, so that the sprayed wa-
ter can be actively mixed with the superheated steam.
[0042] On the other hand, the sleeve 200 may be pro-
posed in a venturi or linear form in accordance with the
embodiments of the presentdisclosure. Thatis, the spray
tube 100 as will be discussed later and the components
thereof may be located at the linear sleeve 200.

[0043] As shown in FIGS.5 and 6, protrusions 250 or
vanes 240 are desirably formed along the inner periph-
eral wall of the desuperheating tube 300 or the sleeve
200 in the space (between c and d in FIG.2) between the
steam introduction portion d and the spray tube 100 so
as to allow the moving superheated steam to be mixed
actively with the sprayed water through the formation of
vortexes.

[0044] On the other hand, the spray tube 100 is desir-
ably formed of a cylindrical tube connected to a cooling
water supply tube on the top end periphery thereof and
closed at the bottom end periphery thereof. The bottom
end periphery of the spray tube 100 is flat or semi-spher-
ical, without any limitation thereto.

[0045] As shown in FIGS.3 and 4, the spray tube 100
includes spray means formed on the lower end periphery
thereof to spray water into the desuperheating tube 300.
In conventional practice, the spray tube 100 makes use
of a spray nozzle as the spray means, but according to
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the present disclosure, the spray tube 100 forms an ori-
fice 110 as the spray means, as shown in FIG.3.
[0046] So asto more accelerate the mixing action, as
shown in FIG.4, the spray means includes perforated or-
ifices 120 each having a plurality of spray holes 121.
When water is sprayed through the perforated orifices
120, the surface of water contacted with the steam is
enlarged, and further, the water is sprayed more uniform-
ly, thus allowing the mixing action between the water and
the steam to be more accelerated.

[0047] On the other hand, as shown in FIGS.7a and
7b, each perforated orifice 120 has the plurality of spray
holes 121. The plurality of spray holes 121 is formed dis-
tributed on a given area of the outer peripheral surface
of the spray tube 100, and the given area is defined as
a spray surface, which is indicated by the dotted line in
FIGS.7a and 7b.

[0048] Of course, one or more spray surfaces may be
formed and distributed in various arrangements, but in
this case, the spray surfaces desirably take a shape of
a circle or rectangle with reference to the development
figure of the circumferential surface of the spray tube
100. Moreover, the spray surfaces or the distribution of
the spray holes 121 might be adapted to the shape of
the streaming superheated steam in the acceleration
means, i.e. adapted to the shape of the venturi portions
or the shape of the linear sleeve.

[0049] The spray means includes at least one or more
perforated orifices 120. The perforated orifices 120 are
formed in various arrangements, but so as to minimize
a bending moment, as shown in FIG.4, the perforated
orifices 120 are spaced apart from each other up and
down with reference to the inserted portion of the spray
tube 100 into the desuperheating tube 300.

[0050] Referringtothe vertical section ofthe spray tube
100 as shown in FIG.8, the spray holes 121 are perfo-
rated radially on the front side of the circumferential sur-
face of the spray tube 100, and the perforated directions
of the spray holes 121 are located toward the center of
the circumference of the spray tube 100. The radial per-
foration of the spray holes 121 enables the water to be
sprayed into a larger space than linear perforation of the
spray holes 121. As shown in FIG.8, 6 is in the range of
0° to 90°, and 0 of more than 90° is not desirable.
[0051] Further, the spray holes 121 may be perforated
radially on the front surface of the circumferential surface
of the spray tube 100, that is, over the semi-circumfer-
ential surface thereof, and otherwise, they may be formed
on a portion of the front surface of the circumferential
surface of the spray tube 100.

[0052] As shown in FIGS.7a and 7b, desirably, the
spray holes 121 of the perforated orifice 120 become
increased in diameters as they go from the lower periph-
eral surface of the spray tube 100 toward the upper pe-
ripheral surface of the spray tube 100. Further, when the
spray holes 121 are formed on the plurality of perforated
orifices 120 arranged up and down as well as on one
perforated orifice 120, the spray holes 121 become in-
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creased in diameters as they go from the lower peripheral
surface of the spray tube 100 toward the upper peripheral
surface of the spray tube 100.

[0053] As aresult, whenthe sprayed water through the
spray holes 121 is moved to the desuperheating tube
300, the sprayed water through the upper side spray
holes 121 is moved with the moving time and distance
heat-exchanged with the surrounding superheated
steam more increased than that through the lower side
spray holes 121, under the effect of gravity. If the particles
of the sprayed water are large, generally, the desuper-
heating efficiency is high, but the mixing efficiency with
the steam is lowered. According to the present disclo-
sure, however, the diameters of the spray holes 121 be-
come increased upward, thus enhancing both of the des-
uperheating efficiency and the mixing efficiency.

[0054] Further, spray hole size adjusting means is de-
sirably located to adjust the sizes of the spray holes 121.
That is, the spray hole size adjusting means is adapted
to adjust the sizes of the spray holes 121, thus enabling
adequate operations to be performed in accordance with
the temperatures of the superheated steam.

[0055] If the temperature of the superheated steam is
so high, the sizes of the spray holes 121 become en-
larged through the spray hole size adjusting means, thus
allowing the amount of water sprayed and the particle
sizes of water sprayed to be increased. If the sizes of the
spray holes 121 are limitedly defined, generally, the spray
pressure is enhanced to allow the amount of water
sprayed to be partially increased, but since there is a limit
in the increment of the particle sizes of water sprayed,
the increment of the amount of water sprayed is also
limited.

[0056] If the temperature of the superheated steam is
not high, to the contrary, the sizes of the spray holes 121
become reduced through the spray hole size adjusting
means, thus allowing the amount of water sprayed and
the particle sizes of water sprayed to be decreased. Gen-
erally, the mixing efficiency is not high if the temperature
of the superheated steam is not high, and accordingly,
even though the amount of water sprayed is reduced,
there is a high possibility that droplets occur. According
to the present disclosure, however, the particle sizes of
the water sprayed are reduced to enhance the mixing
efficiency with the steam, thus preventing the problems
caused by the generation of droplets. Here, by use of the
spray hole size adjusting means it is possible to close
the spray holes to prevent spraying of remaining water
introduced into the spray tube to avoid occurrence of
droplets in case of low temperature of the steam.
[0057] As shown in FIG.9, an opening/closing adjust-
ing tube 101 is provided inside the spray tube 100, and
the opening/closing adjusting tube 101 has a smaller di-
ameter than the spray tube 100 in such a manner as to
be open on the end thereof. Thus, by rotating the open-
ing/closing adjusting tube 101 inside the spray tube the
spray hole size can by adjusted or controlled.

[0058] The opening/closing adjusting tube 101 is
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broughtinto contact with the spray tube 100 and includes
spray holes 122 formed on the circumferential surface
thereof in the same shapes as the spray holes 121 of the
spray tube 100.

[0059] As the opening/closing adjusting tube 101 is
turned through rotating means, the opening/closing de-
grees of the spray holes 121 of the spray tube 100 are
adjusted.

[0060] When the spray holes 121 of the spray tube 100
are laid completely upon the spray holes 122 of the open-
ing/closing adjusting tube 101, the spray holes 121 are
open to the maximum degree, and when the spray holes
121 of the spray tube 100 alternate completely with the
spray holes 122 of the opening/closing adjusting tube
101, the spray holes 121 are open to the minimum de-
gree.

[0061] Further, the top end periphery of the open-
ing/closing adjusting tube 101 is connected to rotary
means like a valve or actuator so as to control the degree
of rotation thereof.

[0062] Furthermore, by using the opening/closing ad-
justing tube 101 having many different spray areas with
spray holes it is possible to provide a maximum of spray
hole sizes to adapt the spraying amount of water to the
temperature of the steam. Thus the opening/closing ad-
justing tube 101 might have spray area having spray
holes with similar sizes as the spray holes of the spray
tube to have a maximum water throughput. Furthermore,
it might have a spray area having spray holes with re-
duced spray hole diameters only to provide a medium
water throughput and it might have a closed spray area
to close the spray holes of the spray tube completely.
Thus, e.g. three possible opening degrees are provided,
which could be further varied by half or partial overlap of
the spray holes of the opening/closing adjusting tube 101
with the spray holes of the spray tube. Thus, by varying
the rotation angle of the opening/closing adjusting tube
101 inside the spray tube it is possible to achieve many
opening degrees of the spray holes. By use of different
spray areas as described above a simple actuator for
rotating the opening/closing adjusting tube 101 could be
used.

[0063] The position relations of the components ac-
cording to the present disclosure are described with ref-
erence to the attached drawings, and therefore, they may
be varied in accordance with the various aspects of the
present disclosure. The terms used herein are defined
in accordance with the functions of the present disclo-
sure, but may be varied under the intention or regulation
of a user or operator. Therefore, they should be defined
on the basis of the whole scope of the present disclosure.
While the present disclosure has been described with
reference to the particular illustrative embodiments, it is
not to be restricted by the embodiments but only by the
appended claims. ltis to be appreciated that those skilled
in the art can change or modify the embodiments without
departing from the scope of the present disclosure.
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Claims

1.

A water spray type desuperheater comprising:

a desuperheating tube (300) adapted to move
superheated steam therealong and to conduct
a mixing operation of mixing the superheated
steam and water;

acceleration means (210, 220, 230) inside the
desuperheating tube (300) to accelerate the
moving superheated steam;

a spray tube (100) inserted from one side of the
desuperheating tube (300) into the desuper-
heating tube (300) to introduce the water into
the desuperheating tube (300).

The water spray type desuperheater as claimed in
claim 1, wherein the desuperheating tube (300) com-
prises venturi portions (210, 220 and 230) formed
thereon in front of the spray tube (100) to conduct
the acceleration of the moving speed of the super-
heated steam

The water spray type desuperheater as claimed in
claim 1, wherein the desuperheating tube (300) com-
prises a linear sleeve (200) disposed at the inside
thereof to prevent the generation of pressure drop
therein,

The water spray type desuperheater as claimed in
any one of the preceding claims, wherein the spray
tube (100) comprises spray means formed on the
portion inserted into the desuperheating tube (300)
to spray the water into the desuperheating tube
(300), the spray means having at least one or more
orifices (110).

The water spray type desuperheater according to
claim 4, wherein the orifices (110) comprise at least
one or more perforated orifices (120) each having a
plurality of spray holes (121).

The water spray type desuperheater as claimed in
any one of the preceding claims, wherein the desu-
perheating tube (300) comprises vanes (240) and/or
protrusions (250) formed in the space between a
steam introduction portion (d) thereof and the spray
tube (100) so as to form vortexes thereinto.

The water spray type desuperheater according to
claim 5, wherein each perforated orifice (120) com-
prises a spray surface on which the plurality of spray
holes (121) is formed distributed on a given area of
the outer peripheral surface of the spray tube (100).

The water spray type desuperheater according to
claim 7, wherein the perforated orifices (120) are
spaced apart from each other up and down on the
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lower portion of the spray tube (100), and the spray
surfaces of the perforated orifices (120) are spaced
apart from each other as independent areas of each
other.

The water spray type desuperheater according to
any one of claims 7 or 8, wherein the spray surfaces
of the perforated orifices (120) take a shape of a
circle or rectangle with reference to the development
figure of the circumferential surface of the spray tube
(100).

The water spray type desuperheater according to
any one of the preceding claims, wherein the spray
tube (100) takes a cylindrical shape, the plurality of
spray holes (121) formed on the spray tube (100) is
perforated radially on the front side of the circumfer-
ential surface of the spray tube (100), and the per-
forated directions of the spray holes (121) are locat-
ed toward the center of the circumference of the
spray tube (100).

The water spray type desuperheater according to
any one of the preceding claims, wherein the spray
holes (121) of each perforated orifice (120) increase
in diameter as the spray holes (121) go from the low-
er peripheral surface of the spray tube (100) toward
the upper peripheral surface of the spray tube (100).

The water spray type desuperheater according to
any one of the preceding claims, wherein the spray
tube (100) further comprises an opening/closing ad-
justing tube (101) located at the inside thereof, the
opening/closing adjusting tube (101) having a small-
er diameter than the spray tube (100) in such a man-
ner as to be open on the end thereof, and the outer
peripheral surface of the opening/closing adjusting
tube (101) is brought into contact with the inner pe-
ripheral surface of the spray tube (100), the open-
ing/closing adjusting tube 101 having a plurality of
spray holes (122) formed on the circumferential sur-
face thereof in such a manner as to correspond to
the plurality of the spray holes (121) of the spray tube
(100) and being turned by means of rotating means
to adjust the opening/closing degrees of the spray
holes (121) of the spray tube (100).

A desuperheating method comprising the steps of:

introducing superheated steam from a steam in-
troduction portion (d) of a desuperheater into a
desuperheating tube (300) of the desuperheat-
er;

moving the superheated steam along the interior
of the desuperheating tube (300);

accelerating the moving steam by acceleration
means inside the desuperheating tube (300);
supplying water to the interior of a stray tube
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14.

15.

(100);

spraying the water supplied to the spray tube
(100) through orifices (110);

mixing the superheated steam and the sprayed
water in the desuperheating tube (300); and
discharging the desuperheated steam through
a steam discharge portion (a) of the desuper-
heater.

The desuperheating method according to claim 13,
wherein the step of mixing the superheated steam
and the sprayed water is conducted by accelerating
the flow of the superheated steam and the sprayed
water from perforated orifices (120) through venturi
portions (210, 220 and 230) formed on the desuper-
heating tube (300) in front of the spray tube (100)
and by increasing the mixing speed of the superheat-
ed steam and the sprayed water.

The desuperheating method according to claim 13
or 14, wherein the superheated steam in the step of
moving the superheated steam along the desuper-
heating tube (300) is passed through protrusions
(250) and/or vanes (240) formed on the desuper-
heating tube (300) in the space between the steam
introduction portion (d) and the spray tube (100) and
forming vortexes in the desuperheating tube (300).
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