














TI TV

TD

FC

TO

TM2

PO

PD

PV

PA

FV

FA FM

TM

TA TB
TWo

TT
PT

Steam Tank

Air
Injection
Line

Flow
Mixer

Lower
Plenum

Upper
Plenum

Coolant Inlet

Coolant Outlet

Vertical
Condensing
Tube

Coolant Block

Drain Tank Air-Steam Separator

Air-Steam Mixture Generation Part

Venting Line

Air
Pre-Heater

Ai
r-

St
ea

m
 M

ix
tu

re
 F

lo
w

Reflux Condensation Part

TC
x11

x11

x11

PI

P : pressure
F : flow rate
T : temperature

Te
st

 S
ec

tio
n
 T

u
b
e

TB1 , 0mm

TB2 , 100mm

TB3 , 220mm

TB4 , 365mm

TWo1~11

TB5 , 535mm

TB6 , 730mm

TB7 , 950mm

TB8 , 1200mm

TB9 , 1450mm

TB10 , 1865mm

TB11 , 2300mm 

Steam-Air
upflow

Condensate
downflow

2
4
0
0
 m

m

Centerline Bulk
Temperature 

Outer Wall
Temperature

Coolant
Temperature 

Primary Side
(steam-air mixture)

Secondary Side
(coolant water)



0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Wal l i s '  Cor re la t ion

( fo r  Sha rp  Edge ,  C=0 .725 )

 

 

j
g
*

1/2

j
f
*

1/2

0 1 0 2 0 3 0 4 0 5 0 6 0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Air Rotameter Limit

Wallis' Flooding Limit

turbinemeter limit

 

 

,  1bar

,  1.5bar

,  2.5bar

In
le

t S
te

a
m

 F
lo

w
 R

a
te

 [k
g
/h

r]

Air Mass Fraction [%]

200 400 600 800 1000 1200 1400 1600

3 0

4 0

5 0

6 0

7 0

8 0

9 0

100

110

O n s e t  o f

f l o o d i n g

P = 1 . 5 b a r

T
u

b
e

 c
e

n
te

rl
in

e
 t

e
m

p
e

ra
tu

re
 [

C
]

T i m e  [ s e c ]

200 400 600 800 1000 1200 1400 1600

5

1 0

1 5

Stepwise increase for a constant steam flow rate 

A
ir

 f
lo

w
 

ra
te

 [
lp

m
]



0.0 0.5 1.0 1.5 2.0 2.5

20

30

40

50

60

70

80

90

100

Run No.: RC07

FS=1.916kg/hr / AMF=26.0%

 

 

 tube centerline temperature(TB)
 outer wall temprature(TWo)
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 0.108MPa, 2.232kg/hr, 18.5%

 0.107MPa, 1.584kg/hr, 18.9%
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FS=1.875kg/hr / AMF=0.0%
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 FS=1.348kg/hr, AMF=0.0%

 FS=1.584kg/hr, AMF=18.9%

 FS=1.504kg/hr, AMF=41.8%
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 0.107MPa, FS=2.287kg/hr, AMF=29.1%

 0.157MPa, FS=2.448kg/hr, AMF=24.5%

 0.266MPa, FS=2.591kg/hr, AMF=23.7%

H
e
a
t 
tr

a
n
sf

e
r 

co
e
ff
ic

ie
n
t 
[W

/m
2 K

]

Length from tube inlet [m]

0 500 1000 1500 2000 2500

0

500

1000

1500

2000

2500

+25%

-25%

(RMS error)

h
e
a
t 

tr
a
n
sf

e
r 

co
e
ff
ic

ie
n
t 

(c
o
rr

.)
 [

W
/m

2
K

]

 

 

heat transfer coefficient (exp.) [W/m
2
K]



0.0 0.2 0.4 0.6 0.8 1.0
0

500

1000

1500

2000

2500

 

 

 HTC-Exp.
 HTC-Corr.

h
e
a
t 
tr
a
n
sf

e
r 

co
e
ffi

ci
e
n
t 
[W

/ 
m2
K
]

Air mass fraction

100 1000

100

1000

+25%

-25%

(RMS er ror )

h
e

a
t 
tr

a
n

s
fe

r 
c
o

e
ff

ic
ie

n
t 
(c

o
rr

.)
 [
W

/m
2 K

]

 

 

heat transfer coefficient (exp.) [W/m
2
K]

0.02 0.04 0.06 0.08 0.10 0.12 0.14

0

500

1000

1500

2000

2500

 

 

 HTC_exp

 HTC_corr

H
e
a
t 

tr
a
n
sf

e
r 

co
e
ff
ic

ie
n
t 

[W
/m

2
K

]

Ja

0 20 40 60 80 100 120

0

500

1000

1500

2000

2500

 

 

 HTC_exp

 HTC_corr

H
e
a
t 
tr

a
n
sf

e
r 

co
e
ff
ic

ie
n
t 
[W

/m
2
K

]

Re
f


	분과별 논제 및 발표자

