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DEVELOPMENT OF GENERAL PURPOSE THERMO/FLUID FLOW ANALYSIS PROGRAM NUFLEX
Nahmkeon Hur,' Chan-Shik Won, Hong-Sun Ryou,3 Gihun Son” and Sa Ryang Kim*

A general purpose program NUFLEX for the analysis 3-D thermo/fluid flow and pre/post processor in complex
geometry has been developed, which consists of a flow solver based on FVM and GUI based pre/post processor.
The solver employs a general non-orthogonal grid system with structured grid and solves laminar and turbulent
flows with standard/RNG k- turbulence model. In addition, NUFLEX is incorporated with various physical models,
such as interfacial tracking, cavitation, MHD, melting/solidification and spray models. For the purpose of evaluation
of the program and testing the applicability, many actual problems are solved and compared with the available
data. Comparison of the results with that by STAR-CD or FLUENT program has been also made for the same flow
configuration and grid structure (o test the validity of NUFLEX.

Key Words : ZHR-2 9 8{CFD), -804 A 3(FVM), -8 2 1% (General Purpose Program), &J¥HH] =) w32 Al(General
Non-Orthogonal Coordinate System), 7272} A(Structured Grid), /352 2] &2)(Pre/Post Processor)
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Table 1 Comparison between commercial CFD code (STAR-CD)

and NUFLEX
: NUFLEX (to be upgraded)
Coordinate| 3-D General, Non-Orthogonal | 3-D General, Non-Orthogonal
Mesh Unstructured Structured (Block-Structured)
Steady, (Pseudo-)Transient Steady, Transient
Incompresmbgf(,) wCompressible Incompressible Fiow
Physics Free Surface, VOF only Free Sugfg%a;:oﬁ LS,
Model
Two-Phase Flow Two-Phase Flow
Melting/Solidification, MHD,
N/A Spray
Cavitation Cavitation
k-¢/High, Low Reynolds,
Turbulent | RNG, Chen, Cubic, Quadratic| k-¢/ Standard, k-e/RNG
Model | k-L, LES/ Smagorinsky, KL | (More Turbulence Model)
Model
Bounda Inlet, Outlet, Wall, Symmetry, Infet, Outlet, Wall,
Conditign Pressure, Cyclic, Stagnation, Symmetry, Pressure,
Baffle, Attach Cyclic (Attach)
Pre/Post CAD Interface, Command &
Processor Command & GUI Based GUI Based

Velocity Profile Pressure Field

(2) STAR-CD

el

Velocity Profile Pressure Field

(b) NUFLEX

Fig. 1 Comparison between the flow analysis results of NUFLEX
and STAR-CD
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STAR-CD Exact Solutlon

(a) Contact angle 30°

l

NUFLEX

NUFLEX STAR-CD Exact Solution

(b) Contact angle 90°

Fig. 2 Comparison of interfacial tracking results between NUFLEX
and STAR-CD
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Fig. 3 Comparison of cavitation results between NUFLEX and
FLUENT
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(a) Magnetic Field

(b) Velocity Profile with EMBr (c) Velocity Profile without EMBr

Fig. 4 Results of the MHD flow
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(a) Pre Processing
- Vertex generation
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(a) Experiment
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- Computational mesh
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Fig. 6 Validation of spray collision models
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(e) Post Process
- Velocity vector
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Fig. 7 Sequential processing of NUFLEX
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