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Comparison of the circulation mass flow & heat transfer rate
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Loop pressure : 1 MPa Total mass 

(kg)

Mass flow 

(kg/s)

Total energy 

(J)

Top region 

quality

Specific 

volume (m3/kg)

Heat transfer rate

200 kW

(100 +100 )

O-loop 1215.023 0.199 9.848E+08 0.500 0.006 

X-loop 1220.094 0.198 9.523E+08 0.250 0.003 

Ratio 1.004 0.998 0.967 0.501 0.498 

Heat transfer rate

380 kW

(190+190)

O-loop 1189.466 0.200 9.656E+08 0.995 0.006 

X-loop 1190.054 0.197 9.297E+08 0.504 0.003 

Ratio 1.000 0.987 0.963 0.507 0.500 

ሶ𝑚 =
2 ҧ𝜌𝐴2

𝑓
𝑔(𝜌0 − 𝜌𝑛)∆𝑦

1/2

𝑄𝑖 = ሶ𝑚 σ∆𝑥𝑖 ℎ𝑓𝑔
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O-loop & X-loop 열전달특성비교

The ratios for X-loop / O-loop

1. Max. quality : 0.46/0.99 

2. Pressure : 1.0 / 2.2 (MPa)
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Experimental study of a closed loop flat plate pulsating heat pipe under a 
varying gravity force
Int. J. Thermal Sciences 96 (2015) 23-34
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• Pressure Ratio (X-Loop / O-loop) : 0.6 

• X-loop : Pulsating flow as PHP (backward / forward )
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PX Loop
(Asymmetric loop)

O Loop

Two-step ThermosiphonSingle-step 

Thermosiphon

X Loop
(Point Symmetric loop)
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PX  Loop
O -Loop
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Cavitation

Hot TubeCold Tube

PX : Passive Infinite Cooling 

(Asymmetric Two-step Thermosiphon)

Vapor

Liquid



궁극적인 원자로 안전성 구축

 비상전원제거 – Diesel generator, battery 제거

 비상계측제거 – Signal line 제거

 비상작동제거 – EOP manual 제거

 운전판단제거 – Human error 제거

17



Simple
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PX

기존 원자로 사고 분류 PX개념 사고 분류

LOCA Non LOCA 용기 내부 사고 용기 외부 사고

SBLOCA
LBLOCA

SLB
FLB
TLOF
SGTR
SBO

SBLOCA
SLB
FLB
SGTR
SBO
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질량 분포 공기 분포 온도 분포

비등/응축 분포 가열/냉각 분포


