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The study on the variable orifice spray
of the steam power plant desuperheater
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Abstract The steam power plant is becoming more important to supply a stable power lately. Desuperheater of
the steam power plant facility plays a role in maintaining the proper superheat to avoid damage turbine power
due to the superheated steam produced in the boiler. In this study, when the steam flows 530C, 36.7 kg/s,
1.36 MPa in the 460mm pipe, variable orifice nozzle developed in Korea was carried out the performance
analysis in coolant injection conditions of 1507, 4.28 MPa. Findings, steam pipe coolant temperature was
maintained at 446 C and sprayed droplet size was verified by 50z m or less.
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[Fig. 1] Installation of desuperheater
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[Fig. 2] Modeling data for Analysis

2, oifM Hxt

21 7pHRAIMA =Fo| 2E

a9 29) (@) =20 Y-S UehsE YA

o] Ayetee] e Lelns fi%o] g 2adEY
Wol 27} 1By w=EEeavt el 7))

B2 Y27t fUE () w5 FUsI

SRS ekl Yot ol Falstol

¥ o
=

P I
fN - [K

10 do o
1A

=



R L EENC I

ABEFo R Fr R EAElE Fxo
Aol AHE A% Fefoln], wZe] Fa X

It} (@3 o
= E 19

)
J% b
F;: i)y
T 1o
olN B> N
o

2
o
il
i
L
Ko
rr

by N
e
©

o
i
=]

4
R
=
I
Mo
=L
>
_O|L
Rl
Y

s o}
&=
-
les|
Z
;—]
<
o

[Table 1] Specifications of nozzle

Nozzle body Nozzle plug

End
angle(°®)

diameter
(mm)

inner
dia(mm)

Tip
dia(mm)

Tip dia

Tip
angle() | (mm)

86 31 24 10 90 31

[Table 2] Operating condition of coolant and steam

Pipe Coolant Steam
diameter | Pw Qw Tw Ps Qs Ts
(cm) | (MPa) | (kgfs) | (°C) | MPa) | (kgfs) | (°O)
46.0 4.28 1.61 | 150.2| 1.36 36.70 | 530.4
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[Fig. 4] Inner velocity distribution of nozzle

Z71% ) BARE W2k e =7 B
ehdth =2 14 3%, 20 wnct
Ee=l /\]_Qo.] oH;Go] 2k 77H°']Z]D§
P fstis A2 gk, 3t

Fed - S71¥E 10m F33t =

_}:ll.—
i ele) ofzfo) g o]

M
o ol
(%))
i

4T
il
_;

{m

}

e (o)

_L_‘I_u
> °
oM, i

=

R
bu ol
—iﬂg 1
ﬁ*aﬁr
-

fr e N 12 o> W
9
2
ol
r

[
o
[@)}
flo
T
it
oE
3
1o
Ay
)
2
i=)
i
jinss
X
1o
>
o,
o

Uitk 27]o] EAEE A4S =& Jigel met 3
0~50pmolm, =% 17491 -] Y7} 2701 Kk
A 7ol A2 &‘OE LFERTE. EAF - 6m o] S0l 4] of
Z9] 217 W-go] At Aol Holet] ol AFo] 4
8] SHste] AEERA Usue @4eg Hlch

a9 72 713 Aol whet S8 i EF RS
tehie, mZo] 1709l 97t 209 AgHch Bat
wgo] =7 ekt

ojg} 7o) wZo] 1]l A7t 279l HHrk, A}
ou;Q xl?ﬂo] xl—jr_ .‘?_A} H]—7:lo] 7-]_2 ng'L_/iz I3 S
ol Fob & U1 vhe) fpel 249 shck 2

of gl S| HroR ALk w F7]
Hgo] 230mmel A& et =Eo] 1701 92t 2
A9l A BT HAL T 10m AHA AF o] Z7|To|
FET 7FsAol AT e Hgo] Autel oj2ls)
f37]21 10011mEE} ZFS 50um o|slo|E® Z7|Td
954 4L 70 gl Aow BoEr

g

o
i
fu
o
rii

wZo] 17)2] 9o AR Shxo] Fuke shuiAl o

! l
446 C7HA] gEp7haL, w=go] 2701 9= olHrt w2
41T F=g Yepfed BollA S712 Azt 218
FolBR dgt 2=5 FASHcE E5E W] &

A 105 S whe} oy 27 B T,
7)ol BT 953k BAL O0H] SEAR xo] BT
57 Aol A Fusis Bxkek oA A7)

= A7,

e —

0 3 [m]
(a) single nozzle

(b double nozzle

[Fig. 5] Distribution of sprayed coolant particle size[m]
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