













































































































































































Fluids
Air

Boundary Conditions
Static Pressurel

Type

Faces

Coordinate system
Reference Axis
Thermodynamic parameters

Turbulence parameters

Boundary layer parameters

Inlet Mass Flowl
Type

Faces

Coordinate system
Reference Axis
Flow parameters

Thermodynamic parameters
Turbulence parameters

Boundary layer parameters

Inlet Mass Flow2
Type

Faces

Coordinate system
Reference Axis
Flow parameters

Thermodynamic parameters
Turbulence parameters

Boundary layer parameters

42

Static Pressure

Face <84 >

Face based coordinate system
X

Static Pressure: 101325 Pa
Temperature: 293.2 K
Turbulence intensity and length
Intensity: 2 %

Length: 0.000541670243 m
Boundary layer type: Turbulent

Inlet Mass Flow

Face <53 >

Face based coordinate system

X.

Flow vectors direction: Normal to face
Mass flow rate normal to face: 0.2665 kg/s
Fully developed tube flow: No

Inlet profile: 0

Temperature: 293.2 K

Turbulence intensity and length
Intensity: 2 %

Length: 0.000541670243 m

Boundary layer type: Turbulent

Inlet Mass Flow

Face <62 >

Face based coordinate system

X

Flow vectors direction: Normal to face
Mass flow rate normal to face: 0.443 kg/s
Fully developed tube flow: No

Inlet profile: 0

Temperature: 293.2 K

Turbulence intensity and length
Intensity: 2 %

Length: 0.000541670243 m

Boundary layer type: Turbulent



Heat surface sources

SS Heat Transfer Rate 2

Type Heat Transfer Rate

Faces Face <18LPattem7>
Face <15LPattem7>
Face <4LPattem7>
Face <14LPattem7>
Face <5LPattem7>
Face <17LPattem7>
Face <12LPattem7>
Face <8LPattem7>
Face <16LPattem7>
Face <13LPattem7>
Face <3LPattemn7>
Face <2LPattern7>
Face <6LPattemn7>
Face <9LPattern7>
Face <19LPattem7>
Face <10LPattem7>
Face <11LPattem7>
Face <7LPattem7>
Face <1LPattem7>

Coordinate system Global Coordinate System

Reference Axis X

Heat Transfer Rate 60 W

SS Heat Transfer Rate 3

Type Heat Transfer Rate

Faces Face <14Extrude8>
Face <12LPattern6>
Face <20LPattem6>
Face <19Extrude8>
Face <5LPattern6>
Face <3Extrude8>
Face <11Extrude8>
Face <1LPattern5>
Face <6Extrude8>
Face <2LPattem5>
Face <18LPattem5>
Face <16LPattern5>
Face <17LPattem5>
Face <8LPattern5>
Face <7LPattem5>
Face <15LPattem5>
Face <4LPattermn6>
Face <13LPattem6>



Coordinate system
Reference Axis
Heat Transfer Rate

SS Heat Transfer Rate 1

Type
Faces

Coordinate system
Reference Axis
Heat Transfer Rate

SS Heat Transfer Rate 4

Type
Faces

Coordinate system
Reference Axis
Heat Transfer Rate

Face <10LPattem5>

Face <9LPattern5>
Global Coordinate System
X

60 W

Heat Transfer Rate
Face <5Extrude4>
Face <4Extrude4>
Face <1Extrude4>
Face <2Extrude4>
Face <3Extrude4>
Global Coordinate System

X

230 W

Heat Transfer Rate
Face <19LPattem8>
Face <18LPattem8>
Face <15LPattem8>
Face <SLPattern8>
Face <20LPattem8>

Face <14LPattem8>. .

Face <4LPattern8>
Face <6LPattem8>
Face <13LPattem8>
Face <8LPattern8>
Face <17LPattem8>
Face <16LPattern8>
Face <12LPattem8>
Face <3LPattern8>
Face <2LPattern8>
Face <9LPattern8>
Face <11LPattern8>
Face <7LPattern8>
Face <1LPattern8>
Face <10LPattern8>
Global Coordinate System
X

60 W
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Calculation control options

Finish Conditions

Finish Conditions If one is satisfied
Maximum iterations 202
Maximum travels 4
" Goals convergence Analysis interval: 0.5
Solver Refinement
Refinement: Disabled
Results saving
Save before refinement On
Advanced control options
Flow Freezing
Flow Freezing Strategy Disabled
RESULTS
General Info
Iterations: 149
Calculation Mesh
Basic Mesh Dimensions
Number of cells in X 20
Number of cellsin Y 6
Number of cells in Z 20
Number of Cells
Total Cells 11983
Fluid Cells 5441
Solid Cells 341
Partial Cells 6201
Irregular Cells 0
Maximum refinement level: 3
Min/Max Table
Name Minimum Maximum
Pressure [Pa] 101324 101326
Temperature [K] 2932 313.433

Density [kg/m”3] 1.12601 1.20371



Velocity [m/s]
X-velocity [m/s]
Y-velocity [m/s]
Z-velocity [m/s]

Heat Transfer Coefficient
[W/m"2/K]

Shear Stress [Pa]

Heat Flux [W/m"2]

Air Mass Fraction [ ]
Air Volume Fraction [ ]
Fluid Temperature [Kg

Engineering Database

Gases
Air
Path: Gas FW Defined

0
-0.426749
-0.288248
-0.32251
0

1.08569e-011
0

1

1

2932

Specific heat ratio (Cp/Cv): 1.399

Molecular mass: 0.02896 kg/mol

Dynamic viscosity
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Specific heat (Cp)

Specific heat (Cp){J/(kg*K)]
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APPENDIX B

FULL REPORT (Room with Sprinkler Analysis)

System Info

Product COSMOSFloWorks 2005/ PE SP0.0. Build:
157

Computer Name UMP-76972E8COC8

User Name W@N

Processors Intel

Memory 510 MB /2047 MB

Operating System Windows XP Service Pack 2

CAD Version SolidWorks 2005 SPO

CPU Speed 586 (2414 MHz)

General Info

Model C:\Documents and
Settings\W@N\Desktop\PSM 2
Draft\Result\with sprinkler
(8.04.2008)\BK8.SLDPRT

Project Name Default (2)

Project Path C:\Documents and
Settings\W@N\Desktop\PSM 2
Draft\Result\with sprinkler
(8.04.2008)\1\1 .fwp

Units system SI (m-kg-s)

Analysis type Intemal

Exclude cavities without flow conditions On

Coordinate system Global Coordinate System

Reference Axis X

INPUT DATA
Initial Mesh Settings

Automatic Initial Mesh: On
Result resolution level: 3

Advanced narrow channel refinement: Off

Refinement in solid region: Off

Geometry resolution

Evaluation of minimum gap size: Automatic

Evaluation of minimum wall thickness: Automatic



Computational Domain
Size

X min

X max

Y min

Y max

Z min

Z max

Boundary Conditians
2D plane flow

At X min

At X max

AtY min

AtY max

AtZ min

At Z max

Physical Features

Heat transfer in solids: Off

Time dependent: Off

Gravitational effects: Off

Flow type: Laminar and Turbulent
High Mach number flow: Off

Default roughness: 0 micrometer
Default wall conditions: Adiabatic wall

Initial Conditions
Thermodynamic parameters

Velocity parameters

Turbulence parameters

Material settings
Fluid type: Gas

-Sm
50m
Om
3m
-Sm
Sm

None

Default
Default
Default
Default
Default
Default

Static Pressure: 101325 Pa
Temperature: 293.2 K

Velocity vector

X component of velocity: 0 m/s
Y component of velocity: 0 m/s
Z component of velocity: 0 m/s
Turbulence intensity and length
Intensity: 2 %

Length: 0.000541670243 m
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Fluids
Air

Boundary Conditions
Static Pressurel

Type

Faces

Coordinate system
Reference Axis
Thermodynamic parameters

Turbulence parameters

Boundary layer parameters

Inlet Velocityl

Type
Faces

Coordinate system
Reference Axis
Flow parameters

Thermodynamic parameters
Turbulence parameters

Boundary layer parameters

Inlet Mass Flowl
Type

Faces

Coordinate system
Reference Axis
Flow parameters
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Static Pressure

Face <61 >

Face based coordinate system
X

Static Pressure: 101325 Pa
Temperature: 293.2 K
Turbulence intensity and length
Intensity: 2 %

Length: 0.000541670243 m
Boundary layer type: Turbulent

Inlet Velocity

Face <62 >

Face <31 >

Face <]9 >

Face <41 >

Face <57 >

Face <30 >

Face <66 >

Face <1 >

Face <20 >

Global Coordinate System

X

Flow vectors direction: Normal to face
Fully developed tube flow: No
Velocity normal to face: 1.1808 m/s
Inlet profile: 0

Temperature: 277.13 K
Turbulence intensity and length
Intensity: 2 %

Length: 0.000541670243 m
Boundary layer type: Turbulent

Inlet Mass Flow

Face <44 >

Face based coordinate system

X

Flow vectors direction: Normal to face

Mass flow rate normal to face: 0.2665 kg/s



Thermodynamic parameters
Turbulence parameters

Boundary layer parameters

Inlet Mass Flow2
Type

Faces

Coordinate system
Reference Axis
Flow parameters

Thermodynamic parameters
Turbulence parameters

Boundary layer parameters

Heat surface sources
SS Heat Transfer Rate 2

Type
Faces

Coordinate system
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Fully developed tube flow: No
Inlet profile: 0

Temperature: 293.2 K
Turbulence intensity and length
Intensity: 2 %

Length: 0.000541670243 m
Boundary layer type: Turbulent

Inlet Mass Flow

Face <36 >

Face based coordinate system

X

Flow vectors direction: Normal to face
Mass flow rate normal to face: 0.443 kg/s
Fully developed tube flow: No

Inlet profile: 0

Temperature: 293.2 K

Turbulence intensity and length
Intensity: 2 %

Length: 0.000541670243 m

Boundary layer type: Turbulent

Heat Transfer Rate
Face <18LPattern7>
Face <15LPattem7>
Face <4LPattern7>
Face <14LPattem7>
Face <5LPattem7>
Face <17LPattern7>
Face <12LPattem7>
Face <8LPattern7>
Face <16LPattem7>
Face <13LPattem7>
Face <3LPattem7>
Face <2LPattem7>
Face <6LPattermn7>
Face <9LPattern7>
Face <19LPattem7>
Face <10LPattem7>
Face <11LPattem7>
Face <7LPattern7>
Face <1LPattem7>
Global Coordinate System



Reference Axis
Heat Transfer Rate

S8 Heat Transfesr Rate 3
Type
Faces

Coordinate system
Reference Axis
Heat Transfer Rate

SS Heat Transfer Rate 1

Type
Faces

Coordinate system
Reference Axis
Heat Transfer Rage

SS Heat Transfer Rate 4

Type
Faces

X
60 W

Transfer Rate

Face <14Extrude8>
Face <12LPattem6>
Fage <20LPattem6>
Face <19Extrude8>
Face <SLPattem6>
Face <3Extrude8>

ace <11Extrude8>

ace <1LPattern5>
Face <6Extrude8>
Face <2LPattern5>
Face <18LPattern5>
Face <16LPattern5>
Face <17LPattemn5>
Face <8LPattem5>
Face <7LPattern5>
Face <15LPattern5>
Face <4LPattem6>
Face <13LPattem6>
Face <1QLPattem5>
Face <9LPattem5>
Global Coordinate System
X
60W

Heat Transfer Rate

Face <5Extrude4>

Face <4Extrude4>

Face <1Extrude4>

Face <2Extrude4>

Face <3Extrude4>

Global Coordinate System
X

230W

Heat Transfer Rate
Face <19LPattem8>
Face <18LPattem8>
Face <15LPattem8>
Face <5LPattern8>
Face <20LPattem8>

52



Coordinate system
Reference Axis
Heat Transfer Rate

Initial Condijtions
Initial Condition1
Components

Coordinate system
Reference Axis
Flow parameters

Thermodynamic parameters

Turbulence parameters

Calculation control options

Finish Conditions

Finish Conditions
Maximum travels
Goals convergence

Face <14LPattem8>
Face <4LPattern8>
Face <6].Pattem8>
Face <13LPattem8>
Face <8LPattern8>
Face <17LPattem8>
Face <16LPattern8>
Face <12LPattem8>
Face <3LPattern8>
Face <2LPgttem8>
Face <9LPgttern8>
Face <11LPattem8>
Face <7LPamem8>
Face <1LPgttem8>
Face <1QL.Battem8>
Global Coordinate System
X

60 W

Face <5 Extruded>

Face <3 Extrude4>

Face <1 Extrude4>

Face <2 Extrude4>

Face <4 Extrude4>

Global Coordinate System

X

Velocity vector

X component of velocity: 0 m/s
Y component of velocity: 0 m/s
Z component of velocity: 0 m/s
Static Pressure: 101325 Pa
Temperature: 341 K
Turbulence intensity and length
Intensity: 2 %

Length: 0.000541670243 m

If one is satisfied
4
Analysis interval: 0.5
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Solver Refinement
Refinement: Disabled

Results saving
Save before refinement

Agvanced _comrol apﬁam
Flow Freezing
Flow Freezing Strategy

General Info
Iterations: 200

Calculation Mesh

Basic Mesh Dimensigns
Number of cells in X
Number of cells in ¥
Number of cells in Z

Number of Celjs
Total Cells
Fluid Cells

Solid Cells
Partial Cells
Irregular Cells

Maximum refinement level: 5

Min/Max Table

Name

Pressure [Pa]
Temperature [K]
Density [kg/m”3]
Velocity [m/s]
X-velocity [m/s]
Y-velocity [m/s]
Z-velocity [m/s]
Heat Transfer Coefficient
[w/m”~2/K]

Shear Stress [Pa]
Heat Flux [W/m"2]

Disabled

RESULTS

Minimum
101325
27713
1.07465

0
-0.327306
-1.1808
-0.33646
0

3.29589%¢-012
0

22

22

48306
17894
10396
20016
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Maximum
101326
328.412
1.27351
1.85415
0.441034
0.375365
1.85406
263680

0.041146
71.9325



Air Mass Fraction [ ] 1 1

Air Volume Fraction [ ] 1 1

Fluid Temperature [K] 277.13 328.412
Engineering Database

Gases

Air

Path: Gas FW Defined

Specific heat ratio (Cp/Cv): 1.399
Molecular mass: 0.02896 kg/mol
Dynamic viscosity

0.00012

0.0001

Dynamic viscosity[Pa*s]
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APPENDIX C

Lecture Room’s Diameter (Blok Y-BK 8)




