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Engineering and Technology, Vol. 37 No.5 pp. 469-478 (2005).

"Simulation of A Main Steam Line Break Accident Using A Coupled ‘System Thermal-Hydraulics, Three-
dimensional Reactor Kinetics, and Hot Channel’ Analysis Code, Annals of Nuclear Energy, Vol. 33, pp. 820-
828 (2006).

"A Coupled Analysis of System Thermal-Hydraulics and Three-Dimensional Reactor Kinetics for a 12-finger
Control Element Assembly Drop Event in a PWR Plant," Annals of Nuclear Energy, 37, 1580-1587 (2010).
Transient Hydraulic Response of a Pressurized Water Reactor Steam Generator to a Feedwater Line Break
Using the Nonflashing Liquid Flow Model, Journal of Pressure Vessel Technology, Vol. 139 / 031302-1 ~ 9
(2017).

Assessment of the MARS Code Using the Two-Phase Natural Circulation Experiments at a Core Catcher
Test Facility, Science and Technology of Nuclear Installations, Volume 2017, Article ID 5731420 (2017).

1[0

Reactor
Vessel

Reactor Core (MASTER)
{177 Radialmeshes, 25 axialmeshes)
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Fig. 3. The MARS nodalization for the OPR1000 plant. Fig. 4. Nodal diagrams of the reactor vessel for MARS and the core for MASTER. (b) Atd.2 s,
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Many thermo-hydraulic experiments of refrigerants aim to depict various operating conditions of air-
conditioner and refrigerator.

However, the experiments for the cycle analysis are not cost-effective expensive.

It is necessary to develop a program for analysis of the cooling cycles for design and optimum
control.

Most programs can simulate the cycles in a simplified form and can not accurately calculate two-
phase flows in the cycle.

We are trying to analyze the refrigeration cycle by using the MARS code.

Preliminary assessment of the nuclear thermal-hydraulic system code MARS for the application to a
refrigeration cycle, Nuclear Engineering and Design 367 (2020) 110798

Indoor Unit / Evaporator

Refrigerant Lines

Outdoor Unit
/ Condenser
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a(akpk) +V (o pU) =Q,
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+u,Q, +M, +M° -V, -7,

0
— a a, p&) + V- (o8 u,) =-V- [ (d +QI )- Pgak -PV-(x.u,)

Boundary conditions + @, + O +Q +Iihy + My (U —U )+ Ve -7 - (U —U, ) + Oy

S X = .
' PTS |
. (Pressurized Thermal Schock) i
Local flow EDNB E
conditions . (Departure from Nucleate Boiling)
'LOCA '
. (Loss of Coolant Accident)

[G. Yadigaroglu, NED, 2005]

* 3 DNS
' (Direct Numerical Simulation)
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