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MARS 1D MULTID Component

An Implementation and Assessment of viscous Stress Model
in MARS 1D MULTID Component
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Abstract

It has been a strong issue for nuclear system and safety simulation codes to imply a
multidimensional analysis capability. Currently, a few codes are successfully implying
the multidimensional capability but only with lateral convective terms in momentum
equation. In KAERI, an effort to give an ability to simulate the multidimensional

geometry with the shear stress terms as well as the lateral convective terms has been



devoted. As the result, newly developed MARS 1D component “ MULTID” makes it
possible to model a large bulk fluid volume both with the Cartesian and cylindrical
coordinates. For the implementation of shear stresses, Pandtl’ s Mixing Length Theory
is simply applied to get a turbulent viscosity. Several problems are described and
solved with the MARS code. The results show qualitatively reasonable agreements with

other CFD code results. .
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Cylindrical Coordinate
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2. Turbulent Mixing Length Scales for Various Simple Flow Geometries [6]
Flow Turbulent length scale, £ Length scale, L

Mixing layer 0.07L Layer width
Jet 0.09L Jet half width
Wake 0.16L Wake half width
AXxisymmetric jet 0.075L Jet half width
Boundary layer

Viscous sub-layer 0.09L Boundarylayer thickness

Log-law layer

Outer layer
Channel L[0.14-0.08(1— y/ L) - 0.06(1— y/L)*] | Channel half with
3.
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Analytic Solution
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Analytic Solution
MARS 0.3%
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5. Pure Azimuthal Flow
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6 Analytic Solution 0.2%

3.3 Large Block Problem

Cartesian Coordinate Lateral Velocity
Impinging Flow 2
Xyz 3
Volume . Block 1.8x1.8x2.4
0.3 m . 1.5 MPa, 400K 8 m/s
Volume X- Vx View Plane x=0.9 m
, Vy Plane y=0.3 m . View Plane
Bitmap 8 Block
Volume
V, view
plane

1.8x1.8x2.4 block
0.3x0.3x0.3 unit node
0.3x0.3 inlet & outlet area
—1>
/ 1.5 MPa 400K water
8m/s \ V, view
plane

7. Large Block Problem



minimum= -1.000 maximum=1.000 minimum= -1.000 maximum= 1.000

(a) x-direction velocity (V) (b) y—direction velocity (V)
8. Large Block Problem (-1.0 to 1.0 m/s range)
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9. Expansion Pipe



minimum= -0.4500 maximum= 0.4500
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4.2 Large Block Problem with Turbulence
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Block

minimum= -0.5000 maximum= 0.5000
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12. FLUENT Vx
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