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1. Introduction
1.1 GiD-CCFD

A GiD is an interactive graphic user interface for defining, preparing, and displaying all data related to numerical
simulations. Shapes, materials, conditions, solution methods, and definitions of other parameters are included in the data.
This interface generates Mesh used for finite elements, finite volumes, or finite difference analyses. The GIiD can also
write data in formats required by numerical simulation programs. Numerical simulations can be executed and analysis
results displayed from within the GiD.

The GID-CCFD is customized with more additional functions than the GIiD for use with thermohydrodynamic analysis
software CCFD. Therefore, it can create computational models of CCFD and plot analysis results (post processing).

The flow of an analysis using the GID-CCFD is shown below.

Create geometry or input from CAD data

Specify analysis control data for CCFD

Create material data

Create boundary conditions for geometry

Set mesh size to geometry

Create mesh

Execute analysis using the CCFD (use separate CCFD)
Plot CCFD results

© N OM~LWDN R

1.2 Using this Manual

This manual describes exercises included on the installation CD of the GID-CCFD. Please refer to the GiD-CCFD
Operating Manual for descriptions of GiD-CCFD operations not included in this manual.
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2. Exercises

2.1 Back Step Flow

Calculation of basic flow in which fluid flows in from the left side, passes through a back step, and then flows out from the
right side. Two-dimensional calculations are performed by forming the thickness direction into one Mesh.

File name: backstep.gid

Analysis type: Steady

Eddy flow model: k-¢

Dimension: Two-dimension

Fluid: air

Mesh: Hexahedra (six-sided body)
Number of Mesh: 568

Units: Sl

Geometry

Mesh

Pressure

0.075388
0.054021
0.028163

- 0.0023051
- -0.023553

. -0.049411

-0.075269
-0.10113

-0.12639

' -0.15284

Pressure distribution [Pa]

Iag
— 1.0925
047z
— 0.85211
0.73191
0BT
— 049151
- 0371
025111
— 013091
— 0.010714

ﬁéff?\'?{;'f??,Lf’f?ff’ff;g

Velocity vector [m/s]
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2.2 Natural Convection

This is an example of a calculation of natural convection using heat generation sources regularly arranged inside a
building. Conditions are simulated by providing an inflow unit and an outflow unit in the building, and heat causes natural
ventilation using rising air currents.

File name: natural_convec.gid
Analysis type: Unsteady
Calculation time: 1000 seconds
Eddy flow model: None

Dimension: Three-dimension

Fluid: Air

Mesh: Tetrahedra (four-sided body)
Number of Mesh: 17708

Units: Sl
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Temp

20,373
' 10,332
k 20.29

- 20.249

- 20.207

- 20166

- 20124
20.083
20.041
20

Temperature distribution [°C]

Ilag
— 0.244098
— 0282
— 0.19143
0.16465
013788
01111
0.084327
—_ 0.057A52
— 0.030777
— 0.0040026

Velocity vector on A-A cross section [m/s]
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2.3 Heat Fluctuation

This is a calculation of heat fluctuations when fluids from three nozzles are discharged at different temperatures. Among
these three nozzles, a high-temperature fluid discharges from both sides and low-temperature fluid discharges from the
center.

File name: THERM_STRIP.gid
Analysis type: Unsteady
Calculation time: 400 seconds
Eddy flow model: None
Dimension: Two-dimension

Fluid: Water

Mesh: Hexahedra (six-sided body)
Number of Mesh: 9940

Units: Sl

Geometry
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Temp

ETE
31387
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I
- 303.88
300.74
2978
2944
291.21
288.01

Temperature distribution [K]
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2.4 Flow with Temperature Distribution inside Pipes

This is a calculation of the state of an elbow when fluids flow at different temperatures. High-temperature fluid flows
inside the elbow and high-temperature fluid flows on the outside. Heat conduction inside a solid body is also calculated
by cutting the Mesh of the thick wall portion of a pipe as a solid body element. Only one side is calculated with the center
plane of the pipe the plane of symmetry to conserve memory and calculation time.

File name: elbox.gid

Analysis type: Unsteady
Calculation time: 10 seconds
Eddy flow model: None
Dimension: Three-dimension
Fluid: Water

Mesh: Hexahedra (six-sided body)
Number of Mesh: 16800

Units: Sl

Geometry
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Mesh

13028
1238
1.0832
- 0.9285

077378
0.619
046425

0.3085
0156475

Velocity contour [m/s]
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Tlag

1.238
1.0832
0.9285
077378
0E13
046425
0.3088
0154748
i]

13827

Velocity vector [m/s]

Temperature distribution [°C]

Terp

250
l238 83
& 22778

- 21667
- 20556
- 104.44
- 183.33

172.22
161.11
1a0
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2.5 Merging Y-pipe with Different Inflow Temperatures

This is a calculation of the portion where two pipes merge through which fluids flow at different temperatures. Shapes
difficult to represent using six-sided elements are made conform to shapes with four-sided elements.

File name: y-ju.gid

Analysis type: Steady

Eddy flow model: None

Dimension: Three-dimension

Fluid: Air

Mesh: Tetrahedra (four-sided body)
Number of Mesh: 8886

Units: Sl

Geometry

10
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Mesh

31082
2.8451
2602
2.348
2.09459
1.8428
1.5898
1.3367
1.0836
0.83055

Velocity vector [m/s]



