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Saturated Liquid-Vapor Region, Full evaporation & Condensing Condition (𝜌𝑜
𝑛=𝜌𝑥

1),  n≥2
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Flow rate
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출력에따른순환유동형태비교

Power O Loop X Loop
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200kW Local dry out Start Pulsation

300kW Pulsation

350kW Pulsation

450 kW Local dry out
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해석코드 입력에서 파란색 배관부부은 volume, 검은색 선은 junction으로 처리하여 각 Loop 모델들의 체적은 동일함, 열전달 부분은 동일 높이

Symmetric two-step thermosiphon : X loop Asymmetric two-step thermosiphon : PXOne-step thermosiphon : O loop

O  Loop PX  LoopX  Loop
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PX NuScale

구조 용기 내부 PRHR 용기 외부 PRHR

열수력 용기 압력 ≈ 2 MPa 용기 압력 ≈ 4 MPa

사고관리 VSBLOCA < 1 inch SBLOCA > 1 inch



14

PX : Passive Infinite Cooling 

(Asymmetric Two-step Thermosiphon)

Cavitation

Hot TubeCold Tube

Vapor

Liquid



15



16

0.E+0

1.E+6

2.E+6

3.E+6

4.E+6

0.0E+0 1.0E+5 2.0E+5 3.0E+5 4.0E+5 5.0E+5

P
re

ss
u

re
 (

P
a
)

time(s)

PX  Vol. 1 O Vol. 2

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

0.E+00 1.E+05 2.E+05 3.E+05 4.E+05 5.E+05

C
ir

cu
la

ti
o
n
 m

as
s 

fl
o
w

 (
k

g
/s

)

time(s)

PX Vol. 1 O Vol. 2

0

0.2

0.4

0.6

0.8

1

0.0E+0 1.0E+5 2.0E+5 3.0E+5 4.0E+5 5.0E+5

V
o
id

 F
ra

ct
io

n

time(s)

PX Vol. 1 O Vol. 2

0

50

100

150

200

250

300

350

400

1500 2500 3500 4500 5500 6500

T
em

p
er
at
u
re
(℃

)

Enthalpy(W/kgK)

Steam T-s Graph

150.00

170.00

190.00

210.00

230.00

250.00

270.00

1900 2100 2300 2500 2700 2900



17

질량 분포 공기 분포 온도 분포

비등/응축 분포 가열/냉각 분포


