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Lampiran 03 Dimensi Ukuran Tabung Vorteks Desain Alternatif
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Lampiran 04 Rencana Umum (General Arrangements) Kapal Ferry Ro-Ro 2000
GT Lintas Lamongan-Bahaur
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Lampiran 05 Geladak Akomodasi 02 Kapal Ferry Ro-Ro 2000 GT
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Lampiran 06 Tahap Geometry Tabung Vorteks Desain Alternatif Variasi Pin = 2,5
Bar

I8l 7 Copy of Copy of Copy of Fluid Flow (CFX) - DesignModeler - a X
| File Creste Concept Tools Units View Help

loHB & Do Gho (s b RRRB o X8 [SEQAQWAQE W+ @6 (10 || W W~ 4 fiv fr o fio A 7

| XtPane v | None -8

| <} Generate @@ Share Topology [FZ]Parameters

| Bextrude gRRevolve Qo Sweep 4§ Skin/Loft

| @Min/Suface QBlend ~ & Chamfer @Siice | @ Point &) Conversion

| BladeEditor: @importBGD (B]Load BGD [>|Load NDF | SPFlowPath ¢/ Blade o Splitter J - ExportPoi i i SectorCut g ThroatArea ¥ CAD Import v | > Model Settings.
| 1 & 2 [@=1"1 - ML LA X

Enclosure2
-/ 4Parts, 17 Bodies

Sketching_Modeting |

= Details
Bodies
Volume
Surface Area

Edges
3 X
0125 0375

o e saecion Wiaw o B0

EEEERE
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Lampiran 07 Tahap Meshing Tabung Vorteks Desain Alternatif Variasi Pin = 2,5
Bar

| =R Context F: Copy of Copy of Copy of Fluid Flow [CFX) - Meshing [CFD PrepPost] - & X
- Home | Mesh  Display  Seletion  Automation ¥ Launcr ~Q 0

Bwasner | g &

O+ 8% % % 0@ @ @ ot .

Duplicste Q| Insert  Update Generate | Surtace SourceTargel | Method Sizing  Face  Mapped Mesh Match
. Mesh Meshing 11ehing Copy Control S@Pinch Mesh Group

Outine Insert Mesh Preview Controk

Mesh | Metrics
Edit~  Display™

Outine “I0X  QQA[Re & % O -+ QQ A QQ s Khode- FEBRMEED B P B FCipbond- (Empry) Dbxtend- 9. Selety-
Name - S
Project*

Details of "Mesh* *30Ox

Dlsphey )
Display Style | Use Geometry S..|
-~ Defaults

! Messages ~40Ox
|Text | Associati |Timestamo
‘Warninc | One or more objects may have lost some scoping attachments during the geometry updal Project Wednesday. September 13, 2023 2:27:57 F
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Lampiran 08 Tahap Setup Tabung Vorteks Desain Alternatif Variasi Pi, = 2,5 Bar

T F4  Cony of Copy of Copy of Fluid Flow (CFX) - CFX-Pre - 8 X

File  Edit  Session Inset Tools  Help

HE %% w90 % 478 0xdurB/ 2+ OB ok-a~-p-a~-dl, hdrHED

oute e e O uSHAA® FO~ B

Details of in air in fluid in Flow Analysis 1
Basic Settings  Boundary Details  Sources Platcd bo

Flow Regime a
Option Subsonic

Mass And Momentum =]
Option Norma Speed

Mormal Speed 347.5 [ms*-1]

Turbulenca =]
Option Medium (Intensity =~

Heat Transfer =]
Option Static Temperatre  +

Staic Temperatre 35 [C]

il

e

[ 2500 7.000 fm)
- —
1.750 5.250

In Analysis 'Flow Analysis 1 One or more expert parameters have been enabled. Note that expert arameters are intended for use only by customers who are experienced in the use of
A CFX,or who have been instructed to us2 them by ANSYS Custorner Support. Lise of the parameters is not full supported, and may have unexpected or unintended consequences both for
the quality of restits and the pedformance of the CFX-Salver.




81

Lampiran 09 Tahap Solution Tabung Vorteks Desain Alternatif Variasi Pin = 2,5
Bar

[P £5 : Copy of Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager = o X
File Edit  Workspace Tools  Monitors Help
— o P B ] =R 1 BMS MAX
U /a3 R EEERO P HXer BEE x5
Workspace Run Copy of Fluid Flow CFX 007 o
Momentum and Mass  Heat Transfer  Turbulence (KO)  Wall and Boundary Scale %]
1.0e+00 —
1001 —

Varisble Value

g |
8

o 20 40 60
Accumulated Time Step

— RMSP-Mass — RMSU-Mom —— RMS V-Mom RMS W-Mom

Run Complete

B FS : Copy of Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File Edit Workspace Tools Monitors Help
15 % 5N B EERS P H ¥ 258 X
Workspace  Run Copy of Fluid Flow CFX 007 -

Out File

Convergence Warnings Summary

e e +
| Equation Class | Solve Location | Number of

| | | Convergence |
\ | | Failures \
e o +
| Momentum and Mass | DEFAULT | 100 |

Heat Transfer | DEFAULT 100
e e pomm - +

CFD Solver finished: Sun Sep 24 14:28:28 2023
CFD Solver wall clock seconds: 1.7301E+03

Termination and Interrupt Condition Summary

CFD Solver: Run duration reached
(Maximum simulation time)



F5 : Copy of Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

82

File Edit Workspace Tools Monitors Help
%% # B0 By BEEHIEDS @ P H M 25 X5
Workspace Run Copy of Fluid Flow CFX 007 =
Out File
o +
| Average Scale Information
e +
Domain Name fluid
Global Length = 4.6676E+00
Minimum Extent = 2.5000E+00
Maximum Extent = 1.8440E+01
Density = 1.1850E+00
Dynamic Viscosity = 1.8310E-05
Velocity = 5.8121E+01
Advection Time = 8.0310E-02
RMS Courant Number = 3.3125E+05
Maximum Courant Number = 7.2766E+06
Reynolds Number = 1.7537E+07
Thermal Conductivity = 2.6100E-02
Specific Heat Capacity at Constant Pressure = 1.0044E+03
Prandtl Number = 7.0462E-01
Temperature Range = 1.6683E+01
Domain Name solid
Glocbal Length = 9.4738E-01
Minimum Extent = 2.4921E+4+00
Maximum Extent = 1.5549E+01
Density = 2.7020E+03
Thermal Conductivity = 2.3700E+02
ﬁ F5 : Copy of Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager
File Edit Workspace Tools Monitors Help
%% ¥ HDRN B BEEESR D P H ¥ 55 X7
Workspace Run Copy of Fluid Flow CFX 007 -
Out File
Specific Heat Capacity at Constant Pressure = 9.0300E+02
Thermal Diffusivity = 9.7135E-05
Average Diffusion Timescale = 9.2400E+03
Minimum Diffusion Timescale = 6.3937E+04
Maximum Diffusion Timescale = 2.4890E+06
Temperature Range = 1.0081E-01
ettt +
| Variable Range Information
R e +
Domain Name fluid
R e +
| Variable Name | min | max |
e +
| Density | 1.19E+00 | 1.19E+00 |
| Specific Heat Capacity at Constant Pressure] 1.00E+03 | 1.00E+03 |
| Dynamic Viscosity | 1.83E-05 | 1.83E-05 |
| Thermal Conductivity | 2.61E-02 | 2.61E-02 |
| Static Entropy | =1.43E+01 | 4.12E+01 |
| Velocity u | =3.41E4+02 | 2.40E+02 |
| Velocity v | =3.85E+02 | 4.87E+02 |
| Velocity w | -6.08E+02 | 6.50E+02 |
| Pressure | 8.33E+04 | 4 .49E+05 |
| Turbulence Kinetic Energy | 7.95E-13 | 1.67E+03 |
| Turbulence Eddy Frequency | 4.84E-01 | 2.14E+06 |
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B F5 : Copy of Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File Edit Workspace Tools Monitors Help

1% YL R EHEEEDr HHey 58 X5

Workspace  Run Copy of Fluid Flow CFX 007 -
Qut File
| Eddy Viscosity | 1.19E-16 | 5.08E-02
| Temperature | 2.94E+02 | 3.11E+402
| Static Enthalpy | —4.22E+03 | 1.25E+04
| Wall Scale | 1.57E-07 | 4.38E-01
| Wall Distance | 6.70E-07 | 9.13E-01
+ ____________________________________________________________________
Domain Name solid
+ ____________________________________________________________________
| Variable Name | min | max
+ ____________________________________________________________________
| Density | 2.70E+03 | 2.70E+03
| Specific Heat Capacity at Constant Pressure| 9.03E+02 | 9.03E+02
| Thermal Conductivity | 2.37E+02 | 2.37E+02
| Static Entropy | 2.98E+01 | 3.01E+01
| Temperature | 3.08E+02 | 3.08E+02
| Static Enthalpy | 9.03E+03 | 9.12E+03
+ ____________________________________________________________________

: Copy of Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File Edit Workspace Tools Monitors Help

1% 3 D EERE®RDr H ¥y 258 X1

Workspace  Run Copy of Fluid Flow CFX 007 =
Qut File
+ ____________________________________________________________________
| Host Memory Information (Mbytes) Solver
+ ____________________________________________________________________
| Host | Npart | System | Peak | $
o o o fom o +
| MAIZHY | 2 | 6005.99 | 1470.50 | 24.48
e e et e o Fomm e +
+ ____________________________________________________________________
\ CPU Time Requirements of Solver - Total
+ ____________________________________________________________________
Subsystem Name Discretization Linear Solution
(secs. $total) (secs. $total)
Wall Scale 9.03E+00 0.3 % 4.48E+00 0.1 %
Momentum and Mass 1.09E+03 31.3 % 2.28E+02 6.5 %
Heat Transfer 4.86E+02 13.9 % 1.32E+02 3.8 %
TurbKE and TurbFreq 4.38E+02 12.6 % 1.61E+02 4.6 %
Subsystem Summary 2.02E+03 ©58.0 % 5.26E+02 15.1 %
GGI Intersection 3.90E-02 0.0 %
File Reading 5.14E+00 0.1 %
Search Calculations 5.86E-03 0.0 %
Variable Updates 5.79E+02 16.6 %
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F5 : Copy of Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File  Edit  Workspace  Tools  Monitors  Help

1B YN BEEEERDP ¥y 55 X

Workspace  Run Copy of Fluid Flow CFX 007

Qut File

File Writing 3.17E+02 9.1 %

Miscellaneous 3.66E+01 1.1 %

Total 3.49E+03
et ettt +
| Job Information at End of Run
ettt e +
Job finished: Sun Sep 24 14:28:37 2023

Total wall clock time: 1.744E+03 seconds
or: | 0: 0: 29: 3.854 )
( Days: Hours: Minutes: Seconds )

--> Final synchronization point reached by all partitions.
End of solution stage.
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Lampiran 10 Tahap Result Tabung Vorteks Desain Alternatif Variasi Pi, = 2,5 Bar

T G2 : Copy of Copy of Fluid Flow (CFX) - CFD-Post - 8 X
Flle  Edt Montor Session Inset  Tools  Help

FRHE LN 9 ¢ Buenvy SEEIFP ¢ HIIDNO xIEERNE Om £ S £]4] & s b

Outline  Variables  Expressions  Cakulators  Turbo "I*QQQ@D"'E
M Macro Calculator ~

] Mesh Caloulator y \ \
A8 Function Calculator

Ui

Fhuid All Fluids

Average of Pressure on in air
2,505 [bar]

{8 Clear previous results on cakulate
[ Show equivalent expression

([ ] L

T G2 : Copy of Copy of Fluid Flow (CFX) - CFD-Post - 8 X
Flle  Edt Montor Session Inset  Tools  Help

FRHE LN 9 Buenvy SEEIFP ¢HHIDNO xIEERNE OM £ S £]4] & s b

Outine  Variables  Bxpressions  Calculators  Turbo w '\"I*QQQ@D'J?E
M Macro Calculator Al M vl - lios |

] Mesh Caloulator
A8 Function Calculator

Function Calculator
Location nair b l
Case Copy of Covy of Cooy of Fhiid Flow CFX at 15 ~

Results

Average of Temperature on in air
308.15 [K]

{8 Clear previous results on cakulate
[ Show equivalent expression

(o | o | | Cosonaive

[

3DViewer  Table Viewer  Chart Viewer  Comment Viewer  Report Viewer

T G2 : Copy of Copy of Fluid Flow (CFX) - CFD-Post - 8 X
Flle  Edt Monitor Session Inset  Tools  Help

FRE %N 9 B SESZTFP s HIPO X IEE NG OM £/ £]4]E]és b

Outiine  Varibles  Expressions  Calculators  Turbo 'Q S*I*QQQ@D"'EI
M Macro Calculator e Mo v ] - llos |
] Mesh Caloulator \

A8 Function Calculator

Function Calculator

Location out cold

Case Copy of Copy of Copy of Fluid Flow CPX 8t 15 =
Results

Average of Pressure on out cold

1.02165 [bar]

{8 Clear previous results on cakulate
[ Show equivalent expression

([ ote ] L




1 G2 : Copy of Copy of Fluid Flow (CFX) - CFD-Post - =] X
Fle EGt Montor Sesson Inset Tooks  Help

TRE LA 9 By SESTO S HITPO xIEERNE OM £ / £]4] 5 b

Outline  Varibles  Expressions  Calculators  Turbo tk G‘}‘QQQ@)D'{ o
M Macro Calculator = "
] Mesh Calculator .

A Function Calculator

Function Calculator

Ui

Fhuid All Fluids

Results
Average of Temperature on out cold
300,741 [K]

{8 Clear previous results on cakulate
(] Show equivalent expression

L]

1 G2 : Copy of Copy of Fluid Flow (CFX) - CFD-Post - =] X
Fle EGt Montor Sesson Inset Tooks  Help
R %L D 9 By SESTP S HITPO x ERERNEG OM# S LM E s bl
Outine  Variables  Bxressions  Calculators  Turbo
M Macro Calculator
] Mesh Calautator
A Function Calculator

Function Calculator

Function massFlow - 1

1 nabion i
Results
Mass Flow on in air

0.396875 [kg s~-1]

{8 Clear previous results on cakulate
(] Show equivalent expression

o Consenatie

3D Viewer Table Viewer  Chart Viewer  Comment Viewer  Report Viewer

1 G2 : Copy of Copy of Fluid Flow (CFX) - CFD-Post - =] X
Fle EGt Montor Sesson Inset Tooks  Help

HEHEHD®H 90 B ARG S HIPO X EEERNG Om# /A&
Outline  Varisbles  Expressions  Calculators  Turbo 1-_.5
M Macro Calculator = L

] Mesh Calautator
A Function Calculator

Function Calculator

Function massFlow - 1

Yot bt
Results
Mass Flow on out cold

0.0441573 [kg s*-1]

{8 Clear previous results on cakulate
(] Show equivalent expression

Hybeid Conservative
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Lampiran 11 Tahap Geometry Tabung Vorteks Desain Alternatif Variasi Pin = 3
Bar

I8l 0 Copy of Copy of Fluid Flow (CFX) - DesignModeler - a X
| File Creste Concept Tools Units View Help

QB (@] D0 G [[set(h b REAMB V- (X8 [[STE-QRQATWAQEM + @ 10 ||H-W- L S fr A o A F

| xpane v oh | Hone -

| <} Generate @@ Share Topology [FZ]Parameters

| Wedrude goRevolve QpSweep  § Skin/Loft

| @Min/Suface QBlend v § Chamfer @Siice || @ Point ) Conversion

| BladeEditor: @importBGD (B]Load BGD [>|Load NDF | SPFlowPath ¢/ Blade o Splitter J - ExportPoi i i SectorCut g ThroatArea ¥ CAD Import v | > Model Settings.
. e=1"1 - ML X X

| S

HumanBody
— /@ Enclosure2
-, 4Parts, 17 Bodies

_Sketching_Modeling |
.
= Details
Bodies
Volume
Surface Area
Faces
Edges
Vertices

EEEREE
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Lampiran 12 Tahap Meshing Tabung Vorteks Desain Alternatif Variasi Pin = 3
Bar

LA Context D: Copy of Copy of Fiuid Flow (CFX) - Meshing [CFD PrepPost] - & X
- Home  Mesh  Display  Selection  Automation ¥ Launch ~2 0
’ g % Z. [s % w U Contact Sizing ERinflation P weld Bwasner | g &
O <|+| & G S0 @ & G Plo - Fw
Duplicste Q| Insert | Update Generate | Surface SourceTargel | Method Sizing  Face Mapped Mesh Match . Mesh | Metrics
. = Mesh Meshing 1ie<ring Copy Control SPPinch Mesh Group 2 Deviatior Edit~ Display”
Outtine Insert Mesh Preview Controk
Outiine 40X QAR % C -+ QAAAQQ Sdct KMde- TRRBME @ W ' P & ECipboard- [Empty] DExtend- 9, Select By~ S
Name - 5
&,/ ® Geometry
(8 Materials

Details of "Mesh* *30Ox

| Display B
Display Style | Use Geometry S..{
= Defaults

| Physics Preference |CFD
| Solver Preference | CFX

Element Order | Linear z
Element Size | 150, mm |

+ sizing | Y
# Quality
 Inflation |
+ Advanced 00 20000 400,00 (mm) %
8 [ — S—)

|| Nodes EC 100,00 300,00

| TElements 1629853 ] = —ryE

|Text | Associati |Timestamo

Warning| One or more obiects may have lost some scoping attachments during the geometry updal Project Wednesday, September 13, 2023 2:27:57 F
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Lampiran 13 Tahap Setup Tabung Vorteks Desain Alternatif Variasi Pi, = 3 Bar

T 0+ : Copy of Copy of Fluid Flow (CFX) - CFX-Pre - 8 X

File  Edt Session  Insert Tools  Help

HR %% 9e % 680 x@uisBrr+podok-ao-prao-dl, b dr%ERQ

Outine  Boundary: In air ) [P e - z
Detalks of in air in fluid In Flow Analysis 1 .m_l 'VQQQ g O~

Basic Settings  Boundary Detalls  Sources  Plot (4 B¢

Flow Regime a
Option Subsonic

Mass And Momentum a
Option Normal Speed

Normal Speed 411.3 [ms~1)

Turbulence a
Option Medium (Intensity =+

Heat Tranler a
Option Static Temperatwe ~ *

Static Temperature 35 [C]

In Analysis ‘Flow Analysis 1': One or more expert parameters have been enabled, Note that expert parameters are intended for use only by customers who are experienced in the use of
unintended both for

& CFX, or who have been instructed to use them by ANSYS Customes Support. Use of the parameters is not fully supported, and may
the quality of results and the performance of the CFX-Solver.
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Lampiran 14 Tahap Solution Tabung Vorteks Desain Alternatif Variasi Pin = 3 Bar

I 05 : Copy of Copy of Fluid Flow [CFX) - CFX-Solver Manager = o X
File Edit  Workspace Tools  Monitors Help
— o P B ] =R 1 BMS MAX
BB L3 B EERERD ) e B8 x5
Workspace Run Copy of Fluid Flow CFX 008 o
Momentum and Mass  Heat Transfer  Turbulence (KO)  Wall and Boundary Scale %]
1.0e+00 —
1001 —

Varisble Value

Accumulated Time Step
= RMS P-Mass = RMSU-Mom == RMS V-Mom RMS W-Mom

Run Complete

D5 : Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File Edit Workspace Tools Monitors Help
1% # R B EERR D P H ¥z EE X5
Workspace  Run Copy of Fluid Flow CFX 008 =

Out File

Convergence Warnings Summary

e e +
Equation Class | Solve Location Number of |

| | | Convergence |
\ | | Failures |
e e +
| Momentum and Mass | DEFAULT | 100 |
Heat Transfer | DEFAULT 100 |
Rt o fom +

CEFD Solver finished: Sun Sep 24 16:02:20 2023
CFD Solver wall clock seconds: 1.7360E+03

Termination and Interrupt Condition Summary

CFD Solver: Run duration reached
(Maximum simulation time)
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81 D5 : Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File  Edit  Workspace  Tools  Monitors  Help

1B YR B EEERROr ey B8 X

Workspace  Run Copy of Fluid Flow CFX 008 =

Qut File

o +

| BAverage Scale Information

o +

Domain Name : fluid
Global Length = 4.6676E+00
Minimum Extent = 2.5000E+00
Maximum Extent = 1.8440E+01
Density 1.1850E+00
Dynamic Viscosity = 1.8310E-05
Velocity = 6.8364E+01
Advection Time = 6.8276E-02
RMS Courant Number = 3.8988E+05
Maximum Courant Number = 8.8994E+06
Reynolds Number 2.0652E+07
Thermal Conductivity 2.6100E-02
Specific Heat Capacity at Constant Pressure = 1.0044E+03
Prandtl Number 7.0462E-01
Temperature Range = 2.0291E+01

Domain Name : solid
Global Length = 9.4738E-01
Minimum Extent = 2.4921E+00
Maximum Extent 1.5549E+01
Density = 2.7020E+03
Thermal Conductivity = 2.3700E+02

B D5 : Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File Edit Workspace Tools Monitors Help

NS YR R HERERER@P My 55 X5

Workspace  Run Copy of Fluid Flow CFX 008 =
QOut File
Specific Heat Capacity at Constant Pressure = 9.0300E+02
Thermal Diffusivity = 9.7135E-05
Average Diffusion Timescale = 9.2400E+03
Minimum Diffusion Timescale = 6.3937E+04
Maximum Diffusion Timescale = 2.4890E+0¢
Temperature Range = 1.0081E-01
e +
| Variable Range Information
e +
Domain Name : fluid
R +
| Variable Name | min | max |
e +
| Density | 1.19E+00 | 1.19E+00 |
| Specific Heat Capacity at Constant Pressure| 1.00E+03 | 1.00E+03 |
| Dynamic Viscosity | 1.83E-05 | 1.83E-05 |
| Thermal Conductivity | 2.61E-02 | 2.61E-02 |
| Static Entropy | =2.66E+01 | 4.12E+01 |
| Velocity u | =3.90E+02 | 2.75E+02 |
| Velocity v | —4.34E+02 | 5.70E+02 |
| Velocity w | =7.34E+02 | 7.52E+02 |
| Pressure | 8.34E+04 | 5.69E+05 |
| Turbulence Kinetic Energy | 1.80E-13 | 2.19E+03 |
| Turbulence Eddy Frequency | 3.77E-01 | 2.81E+06 |
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D5 : Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File  Edit  Workspace  Tools  Monitors Help

1S LN B EEER @ HMey 58 X

Workspace  Run Copy of Fluid Flow CFX 008 =
Out File
| Eddy Viscosity |  2.70E-17 | 6.04E-02
| Temperature | 2.90E+02 | 3.11E+02
| Static Enthalpy | =7.83E+03 | 1.25E+04
| Wall Scale | 1.57E-07 | 4.38E-01
| Wall Distance | 6.70E-07 | 9.13E-01
+ ____________________________________________________________________
Domain Name solid
+ ____________________________________________________________________
| Variable Name | min | max
+ ____________________________________________________________________
| Density | 2.70E+03 | 2.70E+03
| Specific Heat Capacity at Constant Pressure| 9.03E+02 | 9.03E+02
| Thermal Conductivity | 2.37E+02 | 2.37E+02
| Static Entropy |  2.98E+01 | 3.01E+01
| Temperature | 3.08E+02 | 3.08E+02
| Static Enthalpy | 9.03E+03 | 9.12E+03
+ ____________________________________________________________________

: Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File Edit Workspace Tools  Monitors Help

1B B P HEEREO Ay T X s

Workspace  Run Copy of Fluid Flow CFX 008 -
Qut File
Rttt e e +
| Host Memory Information (Mbytes): Solver
o +
| Host | Npart | System | Peak | %
e o Fmm— fmmm - o +
| MATIZHY | 2 | 6005.99 | 1473.77 | 24.54
o - - Fommm Fomm - e +
Rttt e e +
| CPU Time Requirements of Solver - Total
o +
Subsystem Name Discretization Linear Solution
(secs. Stotal) (secs. Ttotal)
Wall Scale 8.96E+4+00 0.3 % 4.32E+00 0.1 %
Momentum and Mass 1.09E+03 31.2 % 2.40E+02 6.8 %
Heat Transfer 4.87E+02 13.9 % 1.31E+02 3.7 %
TurbKE and TurbFreq 4.39E+02 12.5 % 1.60E+02 4.6 %
Subsystem Summary 2.03E+03 57.9 % 5.35E+02 15.3 %
GGI Intersection 3.80E-02 0.0 %
File Reading 5.19E+00 0.1 %
Search Calculations 4.18E-03 0.0 %
Variable Updates 5.80E+02 16.6 %
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D5 : Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager

File  Edit  Workspace  Tools  Monitors Help

1S LN B EEER @ HMey 58 X

Workspace  Run Copy of Fluid Flow CFX 008 =
Out File
File Writing 3.16E+02 9.0 %
Miscellaneous 3.63E+01 1.0 %
Total 3.50E+03
T et +
| Job Information at End of Run
o +
Job finished: Sun Sep 24 16:02:29 2023

Total wall clock time: 1.750E+03 seconds
or: | 0: 0: 29: 9.790 )
( Davys: Hours: Minutes: Seconds )

-—> Final synchronization point reached by all partitions.
End of solution stage.
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Lampiran 15 Tahap Result Tabung Vorteks Desain Alternatif Variasi Pi, = 3 Bar

1 £2 - Copy of Fluid Flow (CFX) - CFD-Post
Fle  Edt Montor Sesson Inset Tools  Help
FRE %@ 9 ¢ ooy SESTF s HIVOxEdEENG Om# / £'09 &% 5
Outine  Varlables  Expressions  Calculators  Turbo
M Macro Cakulator
] Mesh Cakulator
# Function Calculator

Variable Pressur
mmmmmmmm
Results
Average of Pressure on in air
3.00613 [bar]
{8 Clear previous results on calculate
[ ] Show equivalent expression
[ calculate Hybrd

1 £2: Copy of Fluid Flow (CFX) - CFD-Post
Monitor  Session  Insert  Tools  Help

File Edit
FREEE e 9 ¢ Branv 3 ER

Outline  Variables  Expressions  Calculators  Turbo.

Function Calculator
Variable Temperature
Directio None l
Results
Average of Temperature on in air

{8 Cear previous results on cakulate
(] Show equivalent expression
Calauate Hybrid Conservative .
[ Ghass | 3DViewer  Table Viewer  Chart Viewer  Comment Viewer  Report Viewer

1 £2: Copy of Fluid Flow (CFX) - CFD-Post
Monitor  Session  Insert  Tools  Hels

TRZE LN 9 By SESITFP CHHIPO xHEERNE OM £ S £ & s b

3D Viewer  Table Viewer  Chart Viewer  Comment Viewer  Report Viewer



95

I ooy Flow (CFX) - CFD-Post
Monitor Session Insert Tools Help

%%%%I@OGGMWQH§§6&§F ¢Oxl56ll®mﬁ/ﬁﬁﬁﬁﬂ

Outline  Variables  Bxpressions  Cakculators  Turbo.

Function Calculator
Case Copy of Co
Variable Temperature I ]
Results
Average of Temperature on out cold
298.863
il i
{7 7’ \\\\
8 Ciar previous resuts on cakculte \.‘J .‘l"’ﬁ;!‘i’ f 3 \A\‘ \\
Cismopstsuse NTEREI T g <§‘i
bt 3D Viewer Table Viewer Chart Viewer Comment Viewer Report Viewer
.EZ:Cooyo!H Flow (CFX) - CFD-Post

%%%%I@ﬂ@oww I BEE=0 s ¢Oxl56ll®mﬁ/ﬁﬁﬁﬁﬂ

Outline  Variables  Expressions  Cakculators  Turbo.

1 £2: Copy of Fluid Flow (CFX) - CFD-Post
Edt  Montor Sesson Inset Tools Help

Flle
IR %A@ 9 ¢ Buamvy 4@
Outine  Variables  Bxressions  Calculators  Turbo

M Macro Calculator

] Mesh Calculator

A Function Calculator

F
ot n g
Variabh Temperature
Results
Mass Flow on out cold
0.058855 [
{8 Clear previous results on cakulate
(] Show equivalent expression

¥ = Il |
PV r—
3D Viewer Table Viewer Chart Viewer Comment Viewer Report Viewer



96

Lampiran 16 Tahap Geometry Tabung Vorteks Desain Alternatif Variasi Pin = 3,5
Bar

[l 8: Copy of Fluid Flow (CFX) - DesignModeler

= a2 X
JAEHB @] O Gl [jsdea[h b RREER - X8 |[SCQAQEAQEE @6 10 |[W- -4 S~ hr fr S A F
| XiPlane v | None - |

| <} Generate @@ Share Topology [FZ]Parameters

| Wextrude  gRRevolve @ Sweep § Skin/Loft

| @Tin/Suface QBlend ~ & Chamfer @ Siice

| BladeEditor: @importBGD (B]Load BGD [>|Load NDF | SPFlowPath ¢/ Blade o Splitter J - ExportPoi

|| @Point B Conversion
i SectorCut g Throatarea ¥ CAD import ~ | ) Model Settings

|k g = (Eipll -l e
| e 4

[ @ Reaty
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Lampiran 17 Tahap Meshing Tabung Vorteks Desain Alternatif Variasi Pin = 3,5
Bar

ua- Context 8: Copy of Fluid Flow (CFX - Meshing [CFD PrepPost) - & X
- Home  Mesh Display  Selection  Automation K Launch ~DO
O+ 8% % & +9@ @B @ omortmr T o e
e 7 i ¥ At ®Feature Suppress @etal §” Conneat
Duplicste Q| Insert  Update Generate = Surface SourceTargel  Method Sizing  Face  Mapped Mesh  Match ® 3 Oeviation Mesh  Metrics
» . Mesh Meshing Meshing Copy Control “PPinch Mesh Group Deviation Edit~ | Display~
Outiine Insert Mesh Preview Controls

v¥0X QQA[Be & % -t QA A QA Q St KiModer FTHEBDME BB P & ECipboard- [Empty] Dixtend= 9. SelectBy-

lay Style | Use Geometry S...
Defaults
Physics Preferen
Solver Preference | CFX
[E1ement Order ear
Element Size | 150, mm

nee8s

Advanced | 000 25000 500,00 (mm)

f 125,00 375,00

]

4 Messages ~3oOx
Text Assodiation Timestam

Warninc | One or more objects may have lost some scoping attachments during the geometry updal Project ‘Wednesday. September 13, 2023 2:27:57 F
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Lampiran 18 Tahap Setup Tabung Vorteks Desain Alternatif Variasi Pin = 3,5 Ba

1B 84 : Copy of Fluid Flow (CFX) - CFX-Pre - o X
File  Edit  Session Insert  Tools  Help

HE % %w 90 5 86700 x@misB/2+P OB Ok~-a-$-a-glL, bFsrGER
o Wil .., emiBeaaaBinct

Basic Settings  Boundary Details  Sources  Plot (4 P

Flow Regime =}
Option Subsonic

Mass And Momentum a8
Option Normal Speed

Normal Speed 466.25 [m s~-1]

Turbulence a
Option Medium (Intensity =~

Heat Transfer a8
Option Static Temperature

Static Temperatwe 35 [C]

In Analysis 'Flow Analysis 1'; One or more expert parameters have been enabled. Note that expert parameters are intended for use only by customers who are experienced in the use of
CFX, or who have been instructed to use them by ANSYS Customer Support. Use of the parameters is not fully supported, and may d or unintended both for

the quality of results and the performance of the CFX-Solver.
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Lampiran 19 Tahap Solution Tabung Vorteks Desain Alternatif Variasi Pin = 3,5
Bar

[P 85 : Copy af Fluid Flow (CFX) - CFX-Solver Manager - o X
File Edit  Workspace Tools  Monitors Help
e Le TN 1 [= W= 1 BMS MAX
U /a3 R EEERO P HXer BEE x5
Workspace Run Copy of Fluid Flow CFX 043 -
Momentum and Mass  Heat Transfer  Turbulence (KO)  Wall and Boundary Scale %]

1.0e+00 —
1.0e-01
1.0e02 o

1.0e03 |

Varisble Value

10204

Accumulated Time Step
= RMS P-Mass = RMSU-Mom = RMSV-Mom RMS W-Mom

Run Complete

m B5 : Copy of Fluid Flow (CFX) - CFX-Solver Manager

File Edit Workspace Tools Monitors Help
1% YR B EERRE D ¥z 5 X
Workspace ~ Run Copy of Fluid Flow CFX 043 =

Out File

Convergence Warnings Summary

e e et et e +
| Equation Class | Solve Location | Number of |
\ | | Convergence |
| | | Fallures |
B e it e L e +
| Momentum and Mass | DEFAULT | 100 |
| Heat Transfer | DEFAULT | 100 |
o o o +

CFD Solver finished: Sun Sep 24 18:26:11 2023
CFD Solver wall clock seconds: 1.7401E+03

Termination and Interrupt Condition Summary

CFD Solver: Run duration reached
(Maximum simulation time)

Boundary Flow and Total Source Term Summary

kRun Complete



B5 : Copy of Fluid Flow (CFX) - CFX-Solver Manager

File  Edit  Workspace  Tools  Monitors  Help

MAX

100

1% AN BrEERERD d ¥ 5 X1
Workspace  Run Copy of Fluid Flow CFX 043 =
Qut File
ettt e +
| Average Scale Information
R et ettt e +
Domain Name : fluid
Global Length = 4.6676E+00
Minimum Extent = 2.5000E+00
Maximum Extent = 1.8440E+01
Density = 1.1850E+00
Dynamic Viscosity = 1.8310E-05
Velocity = 7.7327E+01
Advection Time = 6.0362E-02
RMS Courant Number = 4.4084E+05
Maximum Courant Number = 1.0270E+07
Reynolds Number = 2.3359E+07
Thermal Conductivity = 2.6100E-02
Specific Heat Capacity at Constant Pressure = 1.0044E+03
Prandtl Number = 7.0462E-01
Temperature Range = 2.3770E+01
BS : Copy of Fluid Flow (CFX) - CFX-Solver Manager
File Edit Workspace Tools Monitors Help
%% Y AN BrEEERD d ¥ 55 X1
Workspace  Run Copy of Fluid Flow CFX 043 -
Out File
Domain Name : solid
Global Length = 9.4738E-01
Minimum Extent = 2.4921E+00
Maximum Extent = 1.5549E+01
Density = 2.7020E+03
Thermal Conductivity = 2.3700E+02
Specific Heat Capacity at Constant Pressure = 9.0300E+02
Thermal Diffusivity = 9.7135E-05
Average Diffusion Timescale = 9.2400E+03
Minimum Diffusion Timescale = 6.3937E+04
Maximum Diffusion Timescale = 2.4890E+06
Temperature Range = 1.0081E-01



101

B5 : Copy of Fluid Flow (CFX) - CFX-Solver Manager

File  Edit  Workspace  Tools  Monitors  Help

1B YN BEEEERDP ¥y 55 X

Workspace  Run Copy of Fluid Flow CFX 043

Qut File
ettt e +
| Variable Range Information
R et ettt e +
Domain Name fluid
et ettt +
| Variable Name | min | masx |
ettt e +
| Density |  1.19E+00 | 1.19E+00 |
| Specific Heat Capacity at Constant Pressure| 1.00E+03 | 1.00E4+03 |
| Dynamic Viscosity | 1.83E-05 | 1.83E-05 |
| Thermal Conductivity | 2.61E-02 | 2.61E-02 |
| Static Entropy | —-3.85E+01 | 4,.15E+01 |
| Velocity u | —=4.35E+02 | 3.05E+02 |
| Velocity v | =4.79E+02 | ©.42E+02 |
| Velocity w | =8.42E+02 | 8.42E+02 |
| Pressure | 8.31E+04 | 6.90E+05 |
| Turbulence Kinetic Energy | 1.06E-15 | 2.70E+03 |
| Turbulence Eddy Freguency | 2.44E-01 | 3.50E+06
| Eddy Visceosity |  1.58E-19 | 7.54E-02 |
| Temperature | 2.87E+02 | 3.11E+02 |
| Static Enthalpy | =1.13E+04 | 1.26E+04 |
| Wall Scale | 1.57E-07 | 4.38E-01 |
| Wall Distance | 6.70E-07 | 9.13E-01 |
ettt e +

B5 : Copy of Fluid Flow (CFX) - CFX-Solver Manager

File Edit Workspace Tools  Monitors Help

1% L3 B EHEER P e 58 X5

Workspace  Run Copy of Fluid Flow CFX 043 =

Out File

Domain Name : solid

T ettt e it +
| Variable Name | min | max |
T et +
| Density | 2.70E+03 | 2.70E+03 |
| Specific Heat Capacity at Constant Pressure| 9.03E+02 | 9.03E+02 |
| Thermal Conductivity | 2.37E+4+02 | 2.37E+02 |
| Static Entropy | 2.98E+01 | 3.01E+01 |
| Temperature | 3.08E+02 | 3.08E+4+02 |
| Static Enthalpy |  9.03E+03 | 9.12E+03 |
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B5 : Copy of Fluid Flow (CFX) - CFX-Solver Manager

File Edit ~ Workspace  Tools  Monitors Help

1S YL Br EEER D ey T X

Workspace ~ Run Copy of Fluid Flow CFX 043 =
Out File
o +
| Host Memory Information (Mbytes) Solver
o +
| Host | Npart | System | Peak | %
o - o pom fom - o= +
| MAIZHY | 2 | 6005.99 | 1451.64 | 24.17 |
e o e e e +
B ettt e e e +
| CPU Time Requirements of Solver - Total
o +
Subsystem Name Discretization Linear Solution
(secs. $total) (secs. Stotal)
Wall Scale 8.64E+00 0.2 % 4.35E+00 0.1 %
Momentum and Mass 1.09E+03 31.1 % 2.60E+02 7.4 %
Heat Transfer 4.85E+02 13.8 % 1.28E+02 3.7 %
TurbKE and TurbFreq 4.33E+02 12.3 % 1.60E+02 4.6 %
Subsystem Summary 2.02E+03 57.5 % 5.53E+02 15.8 %
GGI Intersection 3.90E-02 0.0 %
File Reading 5.19E+00 0.1 %
Search Calculations 6.09E-03 0.0 %
Variable Updates 5.77E+02 16.4 %
BS : Copy of Fluid Flow (CFX) - CFX-Solver Manager
File Edit Workspace Tools  Monitors Help
=ty ™3 el 8 [z " 7 RHME MR
%% Y E R BrEERERD ) O Mz 55 X
Workspace  Run Copy of Fluid Flow CFX 043 -
Qut File
File Writing 3.20E+02 9.1 %
Miscellaneous 3.63E+01 1.0 %
Total 3.51E+03
T e e e et +
| Job Information at End of Run
et ittt +
Job finished: Sun Sep 24 18:26:19 2023

Total wall clock time: 1.754E+03 seconds
or: | 0: 0: 29: 13.895 )
( Days: Hours: Minutes: Seconds )

--> Final synchronization point reached by all partitions.
End of solution stage.
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Lampiran 20 Tahap Result Tabung Vorteks Desain Alternatif Variasi Pi, = 3,5 Bar

. €2 : Copy of Copy of Fluid Flow (CFX) - CFD-Post
File  Edt  Monitor  Session  Insert  Tools  Help

TR E %D 9 O SESZTFP s HIPO x IEE NG OM £/ £]4]E]és b

_ Outine  Variables  Expressions  Calculators  Turbo S*I*QQQ@D'i'E!
M Macro Calculator

] Mesh Caloulator
A8 Function Caculator

Function Calculator
Direction None
Fluid All Fluids
Results
Average of Pressure on in air
3.50751 [bar]

{8 Clear previous results on cakulate
(] Show equivalent expression A
o e

3DViewer  TableViewer  ChartViewer  Comment Viewer  Report Viewer

I8 C2 : Copy of Copy of Fluid Flow (CFX) - CFD-Post
Flle  Edit Monitor Session  Insert  Tools  Help
FRELENE 9 ¢ Quny AP s BP0 x IEE NG Om £ S £ s b6
Outline  Variables  Expressions  Cakculators  Turbo | *:'QQQE@?
W] Macro Cakulator
] Mesh Calculator
£ Function Cakulator

Function Calculator

Fluid All Fluids
Results

Average of Temperature on in air
308.15 [K]

{8 Clear previous results on calculate
7] Show equivalent expression

Caloulate: Hybrid

[ C2.: Copy of Copy of Fluid Flow (CFX) - CFD-Post
Fle Edit Monktor Session Inset Tooks  Help
 EREUD 9 Beev ARSI S HIYO Y EAEERNS O/ A0H&E
Outline  Variables  Expressions  Caloulators  Turbo ‘b*I*QQQ]ﬁ D'
M Macro Calcutator -
& Mesh Cakulator Lo
A Function Calastator

18 Clear previous results on cakulate
() Show equivalent expression
tyoa

3D Viewes  TableViewer  ChartViewer  Comment Viewer  Report Viewer




18 C2: Copy of Copy of Fluid Flow (CFX) - CFD-Post
Fle EGt Montor Sesson Inset Tooks  Help

= =} X
TR E L AE 9 By SEEFTI S EINPO xEEERNG O£ S £ E] e b
Outine  Variables  Expressions  Cakulators  Turbo 'X*QQQj@)E} o

] Mesh Calculator

M Macro Calculator 3 s
A Function Calculator

Function Calculator

Ui o

Fhuid All Fluids

Results

Average of Temperature on out cold
207.089 [K]

{8 Clear previous results on cakulate
(] Show equivalent expression

(oo |

Hybdd  Conservative

3DViewer  TableViewer  Chart Viewer  Comment Viewer  Report Viewer

M 2 : Copy of Copy of Fluid Flow (CFX) - CFD-Post
File Edit  Monitor Session Insert Tooks  Help
ERUUDE® 90 Bowvy EASTFP ¢S HFFAO *EEERNS ODs /A0 &6
Outline Variables Expressions Calculators Turbo L2
W] Macro Calculator =

o
] Mesh Cakulator

PQAQ® @ O

Al Function Calcutator

Function Calculator
Function massFlow. 1
Vbt n sl
Results.
Mass Flow on in air
0.532498 [kg 57-1]

3D Viewer  Table Viewer  ChartViewer  Comment Viewer  Report Viewer

I C2: Copy of Copy of Fluid Flow (CFX) - CFD-Post
Flle  Edt  Monitor  Session  Insert  Tools  Help

= S+QR® @0 ™
B Mesh Calculator bt

A8 Function Calculator

= =l X
T %R Ee 9 ¢ Orony SESSTFP S EIPO x GEERNG OM £ S £M]E e b
Ouie Voths  bresiors Gl Tuto

Function Calculator

ik

Mass Flow on out cold

00700729 [kg $*-1]

{8 Clear previous results on cakulate
(] Show equivalent expression

[ e ]

Hybeid Conservativ

3D Viewer  Table Viewer  Chart Viewer
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Lampiran 21 Tahap Simulasi CFD Zona 1

[ C: Copy of Copy of Copy of Fluid Flaw (CFX) - DesignModeler - a X
| File Creste Concept Tools Units View Help
LI AV AP AP AP Xl

Betude goRevole QoSweep 4§ Skin/Loft
| @Thin/Suface QuBlend ~ § Chamfer @Sice | @ Point B) Conversion

| BladeEditor: “Impon!ﬂ) ﬂuudnao [lLoad NOF | B FiowPath ¢/ Blade o Splitter o)  ExportPoi geFlui il SectorCut g ThroatArea ¥ CAD Import v | @Mwﬁ
[ E 2 = (Sl

@ Booleandd

mm!mnm
7

| D Ready |No Selection |Meter Degree o o 2
[ N=E] frgp C: Copy of Copy of Copy of Fluid Flow (CFX) - Meshing [CFD PrepPost] A DR
- Home | Mesh  Display  Seletion  Automation 2uick Launch ~D2 O
I 2 w UM Contact Sizing EMinflation Pwes  Bwesne | @ | 4
x 4
Ox4+F% % & 96 @ B@ I T 00
Eum_u ste Q I"tﬂ‘ Update Generate S&r::.('( SourceTargel  Method Sizing M:skh:vq !:Pvurv‘:g lcd:g C’:#IDI @Pinch Mesh Group = Deviation m’ D?lgl';;"
Outline Insert Mesh Preview Controk.
Outline 40X QARWE % C -+ QAAAQQ Sdct kKMode- TRERBEBE W '« P & [FCipboard- [Empty] Dextend- 9, Select By~

Name - 5
[ Materisls

- 3K Coordnate Systems

&8

5, Mesh
+'® Body Sizng
+'® Body Sizng 2
+'® Body Sizng 3
'® Body Sizng 4
+'® BodySizng 5
-+ Patch Conformin:

B~ /R Named Selections

Details of "Mesh* *30Ox

Display Style | Use GeometryS...
= | Defaults
Physics Preference | CFO
Solver Preference | CFX
Element Order | Linear
Element Size | 400, mm

W

# Advanced X 9¢+03 (mm) v
2,25¢+03

v30Ox

Text Association Timestam

T G4 Copy of Copy of Copy of Fluid Flow (CFX) - CFX-Pre - 8 X
Flle  Edt Session Insert  Tools  Help

HR E%eve % 6980 x@urPBrrz+d 08 alka-pra-idl, nds%EBR
ouwe N SEQA® FH O M’

v §4 Mesh
> @ CFX-3.cmdb
> @ Connectivity
v @4 simulation
v @ Flow Analysis 1
© Analysis Type
v @ @ Default Domain
@ P& Default Domain Default
@ et
@5 o
@ vl
@ P vall nangan
@ vallsisi
v B8O soid
@5 nee
ak =z
v B soliddalam
@ P& human body
@5 jendela
@ Pt tampu penerangan
#F Interfaces
v @ Solver In Analysis 'Flow Analysis 1': One or more expert parameters have been enabled. mmmmmmaemlmmmmmmmmmmmwuseoi

)\ CFX, or who have been instructed to use them by ANSYS Customes Support. Use of the parameters is not fully supported, and may
4'* Solution Units the quality of results and the performance of the CFX-Solver.

|
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18 c5: Copy of Copy of Copy of Fluid Flow (CFX) - CFX-Solver Manager _ o) )
Edit  Workspace  Tools  Monltors  Help [Ainul Ismawan (ainulismawan31@gmail.com) is signed m]

BB rEG R EBRERD ) WXy EE x>

Workspace  Run Copy of Fluid Flow CFX 010 -

Momentum and Mass  Heal Transfer - 1 Heat Transfer -2 Heat Transfer -3 Turbulence (KO)  Wall and Boundary Scale. {x]
1.0e+00 —

10201

1.0e-02 —

L]
E]
P [N
k] ]
: | \
——— —
10604 —|
10205 |
10206 —
r T T T T T T T T T r T T T T T T T 1
o el 40 60 80 100
Accumulated Time Step
[ — RM5 P-blass —— RMSLHMOM _—— RMS V-Mom — RMS W-Mom ]
Run Complet
T 6 : Cony of Copy of Copy of Fuid Flow (CFX) - CFD-Post - 8 X

R ERD@ 9 ¢ deny SESZTF S HISOC xEERENE OM £~ £ a6
et emmm coten 3h SLAA® F O
] Mesh Caloulator
A8 Function Cakulator

Function Calculator
Function volumeAve - I
T nrabinn, S -

Results

Volume Average of Temperature on Default
Domain

303.386 [K]
. <
= =
= 2
o & = = = 2
==
o = .
Cear previaus resulls on calculate
a el o 2000 4000 ) *
—
(] Show equivalent expression 1.000 3.000

[ —
30 Viewer Table Viewes Chart Viewer Comment Viewer Report Viewer
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Lampiran 22 Tahap Simulasi CFD Zona 2

B A: Copy of Fluid Flow (CFX) - DesignModeler — a X
Lifhe (Craw's Concent ook Units \iew/ ey e .
2k | Dunte Qo |[seect [ B- | B BB @
| Planes v | MNone -8

Betrude GoRevolve Qo Sweep  § Skin/Loft

| @Thin/Suface Q@ Blend + @ Chamfer @Siice || $ Point ) Conversion
| Bladekditor: §importBGD E]Load BGD [<7]Losd NDF | P FlowPath ¢ Blade o Splitter o) *\ ExportPoi geFlui i SectorCut g ThroatAres ¥ CAD Import v | @) Model Settings
& & 3 [@=1"1

QRO QOE N k@ 1 WM L S S e o A

2,250 6,750
Model View [Print Preview
| D Ready INo Selection |Meter Degree o o 2
. B Context A: Copy of Fluid Flow (CFX) - Meshing [CFD PrepPost] - & X
- Home Mesh Display Selection Automation & Launch ~RD 0

O+ E% % & +2e@S@ 0000000, (s 4

:Juiuﬂlf Q Intﬂ\ Update Generate S&r::.(’t SourceTargel  Method Sizing M:;Rh:w ’!."vuru‘:g lcn:g C’:#?;I ®@Pinch Mesh Group > Deviation m!' D?s;tlf-';"
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Lampiran 23 Tahap Simulasi CFD Zona 3
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Lampiran 24 Tabel Perubahan Suhu Terhadap Waktu Pada Zona 1

Timestep Waktu (s) Suhu (°C)

0 0 35

1 15 34.997
2 30 34.67
3 45 33.92
4 60 33.332
5 75 32.448
6 90 31.763
7 105 31.485
8 120 31.263
9 135 31.076
10 150 30.949
11 165 30.874
12 180 30.828
13 195 30.795
14 210 30.766
15 225 30.74
16 240 30.716
17 255 30.694
18 270 30.674
19 285 30.656
20 300 30.64
21 315 30.625
22 330 30.611
23 345 30.596
24 360 30.583
25 375 30.57
26 390 30.559
27 405 30.548
28 420 30.537
29 435 30.526
30 450 30.516
31 465 30.507
32 480 30.5
33 495 30.493
34 510 30.487
35 525 30.482
36 540 30.474
37 555 30.464
38 570 30.455
39 585 30.445
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40 600 30.435
41 615 30.426
42 630 30.417
43 645 30.409
44 660 30.404
45 675 30.4
46 690 30.397
47 705 30.395
48 720 30.392
49 735 30.388
50 750 30.382
51 765 30.376
52 780 30.37
53 795 30.363
54 810 30.356
55 825 30.349
56 840 30.343
57 855 30.338
58 870 30.334
59 885 30.333
60 900 30.332
61 915 30.332
62 930 30.331
63 945 30.328
64 960 30.325
65 975 30.321
66 990 30.316
67 1005 30.311
68 1020 30.306
69 1035 30.3
70 1050 30.295
71 1065 30.291
72 1080 30.289
73 1095 30.288
74 1110 30.288
75 1125 30.288
76 1140 30.289
77 1155 30.288
78 1170 30.286
79 1185 30.283
80 1200 30.279
81 1215 30.276
82 1230 30.272
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83 1245 30.268
84 1260 30.264
85 1275 30.261
86 1290 30.259
87 1305 30.258
88 1320 30.258
89 1335 30.259
90 1350 30.26

91 1365 30.26

92 1380 30.258
93 1395 30.254
94 1410 30.251
95 1425 30.249
96 1440 30.248
97 1455 30.245
98 1470 30.242
99 1485 30.238
100 1500 30.236
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Lampiran 25 Tabel Perubahan Suhu Terhadap Waktu Pada Zona 2

Timestep Waktu (s) Suhu (°C)

0 0 35

1 15 34.9
2 30 34.748
3 45 33.765
4 60 33.134
5 75 32.516
6 90 32.027
7 105 31.613
8 120 31.298
9 135 31.154
10 150 31.026
11 165 30.912
12 180 30.847
13 195 30.808
14 210 30.778
15 225 30.747
16 240 30.715
17 255 30.684
18 270 30.654
19 285 30.629
20 300 30.607
21 315 30.59
22 330 30.575
23 345 30.562
24 360 30.547
25 375 30.529
26 390 30.513
27 405 30.499
28 420 30.489
29 435 30.483
30 450 30.476
31 465 30.469
32 480 30.463
33 495 30.458
34 510 30.456
35 525 30.454
36 540 30.448
37 555 30.436
38 570 30.425
39 585 30.416
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40 600 30.409
41 615 30.403
42 630 30.397
43 645 30.391
44 660 30.385
45 675 30.38

46 690 30.379
47 705 30.381
48 720 30.384
49 735 30.382
50 750 30.375
51 765 30.367
52 780 30.361
53 795 30.357
54 810 30.354
55 825 30.352
56 840 30.349
57 855 30.345
58 870 30.343
59 885 30.343
60 900 30.347
61 915 30.353
62 930 30.357
63 945 30.354
64 960 30.347
65 975 30.34

66 990 30.334
67 1005 30.331
68 1020 30.33

69 1035 30.329
70 1050 30.328
71 1065 30.326
72 1080 30.324
73 1095 30.325
74 1110 30.33

75 1125 30.337
76 1140 30.342
77 1155 30.341
78 1170 30.336
79 1185 30.33

80 1200 30.324
81 1215 30.32

82 1230 30.319
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83 1245 30.319
84 1260 30.32

85 1275 30.319
86 1290 30.317
87 1305 30.318
88 1320 30.321
89 1335 30.328
90 1350 30.335
91 1365 30.338
92 1380 30.336
93 1395 30.33

94 1410 30.323
95 1425 30.318
96 1440 30.316
97 1455 30.316
98 1470 30.317
99 1485 30.317
100 1500 30.316
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Lampiran 26 Tabel Perubahan Suhu Terhadap Waktu Pada Zona 3

Timestep Waktu (s) Suhu (°C)

0 0 35

1 15 35.001
2 30 34.859
3 45 33.723
4 60 33.125
5 75 32.566
6 90 32.01
7 105 31.688
8 120 31.537
9 135 31.408
10 150 31.289
11 165 31.206
12 180 31.146
13 195 31.086
14 210 31.031
15 225 31.003
16 240 30.989
17 255 30.982
18 270 30.977
19 285 30.973
20 300 30.971
21 315 30.97
22 330 30.969
23 345 30.97
24 360 30.971
25 375 30.974
26 390 30.976
27 405 30.976
28 420 30.976
29 435 30.977
30 450 30.979
31 465 30.982
32 480 30.985
33 495 30.989
34 510 30.993
35 525 30.996
36 540 30.997
37 555 30.997
38 570 30.996
39 585 30.995
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40 600 30.994
41 615 30.993
42 630 30.994
43 645 30.996
44 660 31.001
45 675 31.006
46 690 31.012
47 705 31.018
48 720 31.023
49 735 31.025
50 750 31.024
51 765 31.022
52 780 31.02

53 795 31.017
54 810 31.015
55 825 31.014
56 840 31.015
57 855 31.019
58 870 31.023
59 885 31.029
60 900 31.036
61 915 31.043
62 930 31.048
63 945 31.05

64 960 31.051
65 975 31.05

66 990 31.048
67 1005 31.045
68 1020 31.041
69 1035 31.038
70 1050 31.038
71 1065 31.039
72 1080 31.042
73 1095 31.046
74 1110 31.051
75 1125 31.057
76 1140 31.062
77 1155 31.067
78 1170 31.069
79 1185 31.068
80 1200 31.067
81 1215 31.063
82 1230 31.059
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83 1245 31.056
84 1260 31.054
85 1275 31.054
86 1290 31.054
87 1305 31.056
88 1320 31.06

89 1335 31.065
90 1350 31.07

91 1365 31.074
92 1380 31.078
93 1395 31.079
94 1410 31.078
95 1425 31.076
96 1440 31.072
97 1455 31.069
98 1470 31.067
99 1485 31.066
100 1500 31.066
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Lampiran 27 Result Penambahan Pipa Buang Pada Zona 1
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Lampiran 28 Result Penambahan Pipa Buang Pada Zona 2
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Lampiran 29 Result Penambahan Pipa Buang Pada Zona 3
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Lampiran 30 Tabel Suhu Terhadap Waktu dengan Penambahan Pipa Buang Zona

1

Timestep Waktu (s) Suhu (°C)

0 0 35

1 15 34.96
2 30 34.57
3 45 33.968
4 60 33.646
5 75 33.063
6 90 32.098
7 105 31.446
8 120 31.208
9 135 30.9
10 150 30.784
11 165 30.702
12 180 30.637
13 195 30.58
14 210 30.538
15 225 30.504
16 240 30.474
17 255 30.447
18 270 30.426
19 285 30.404
20 300 30.38
21 315 30.356
22 330 30.334
23 345 30.315
24 360 30.296
25 375 30.279
26 390 30.264
27 405 30.15
28 420 30.238
29 435 30.228
30 450 30.22
31 465 30.209
32 480 30.198
33 495 30.187
34 510 30.177
35 525 30.166
36 540 30.155
37 555 30.144
38 570 30.133




39 585 30.123
40 600 30.116
41 615 30.11

42 630 30.105
43 645 30.101
44 660 30.098
45 675 30.094
46 690 30.088
47 705 30.081
48 720 30.076
49 735 30.071
50 750 30.066
51 765 30.06

52 780 30.056
53 795 30.053
o4 810 30.051
55 825 30.051
56 840 30.052
57 855 30.052
58 870 30.054
59 885 30.052
60 900 30.048
61 915 30.044
62 930 30.042
63 945 30.04

64 960 30.038
65 975 30.035
66 990 30.033
67 1005 30.032
68 1020 30.032
69 1035 30.032
70 1050 30.034
71 1065 30.036
72 1080 30.038
73 1095 30.038
74 1110 30.035
75 1125 30.034
76 1140 30.032
77 1155 30.031
78 1170 30.03

79 1185 30.028
80 1200 30.027
81 1215 30.026
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82 1230 30.025
83 1245 30.025
84 1260 30.026
85 1275 30.028
86 1290 30.031
87 1305 30.034
88 1320 30.034
89 1335 30.032
90 1350 30.031
91 1365 30.03
92 1380 30.027
93 1395 30.025
94 1410 30.024
95 1425 30.023
96 1440 30.022
97 1455 30.022
98 1470 30.023
99 1485 30.024
100 1500 30.025
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Lampiran 31 Tabel Suhu Terhadap Waktu dengan Penambahan Pipa Buang Zona

2

Timestep Waktu (s) Suhu (°C)

0 0 35

1 15 34.927
2 30 34.838
3 45 33.775
4 60 33.212
5 75 32.605
6 90 31.953
7 105 31.541
8 120 31.208
9 135 30.9
10 150 30.653
11 165 30.472
12 180 30.332
13 195 30.232
14 210 30.168
15 225 30.131
16 240 30.113
17 255 30.108
18 270 30.109
19 285 30.104
20 300 30.094
21 315 30.088
22 330 30.088
23 345 30.093
24 360 30.098
25 375 30.104
26 390 30.107
27 405 30.112
28 420 30.118
29 435 30.123
30 450 30.124
31 465 30.121
32 480 30.117
33 495 30.114
34 510 30.112
35 525 30.112
36 540 30.115
37 555 30.119
38 570 30.12




39 585 30.12

40 600 30.12

41 615 30.122
42 630 30.128
43 645 30.133
44 660 30.131
45 675 30.126
46 690 30.121
47 705 30.117
48 720 30.115
49 735 30.115
50 750 30.117
51 765 30.118
52 780 30.119
53 795 30.12

o4 810 30.122
55 825 30.125
56 840 30.131
57 855 30.135
58 870 30.134
59 885 30.128
60 900 30.122
61 915 30.118
62 930 30.116
63 945 30.116
64 960 30.118
65 975 30.121
66 990 30.122
67 1005 30.121
68 1020 30.122
69 1035 30.125
70 1050 30.13

71 1065 30.136
72 1080 30.135
73 1095 30.13

74 1110 30.125
75 1125 30.121
76 1140 30.119
77 1155 30.118
78 1170 30.12

79 1185 30.122
80 1200 30.122
81 1215 30.122
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82 1230 30.123
83 1245 30.124
84 1260 30.129
85 1275 30.135
86 1290 30.132
87 1305 30.134
88 1320 30.128
89 1335 30.123
90 1350 30.12

91 1365 30.119
92 1380 30.12

93 1395 30.122
94 1410 30.123
95 1425 30.123
96 1440 30.123
97 1455 30.124
98 1470 30.127
99 1485 30.132
100 1500 30.137
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Lampiran 32 Tabel Suhu Terhadap Waktu dengan Penambahan Pipa Buang Zona

3

Timestep Waktu (s) Suhu (°C)

0 0 35

1 15 34.925
2 30 34.583
3 45 33.866
4 60 33.289
5 75 32.602
6 90 32.102
7 105 31.883
8 120 31.726
9 135 31.559
10 150 31.385
11 165 31.257
12 180 31.195
13 195 31.169
14 210 31.157
15 225 31.142
16 240 31.126
17 255 31.104
18 270 31.081
19 285 31.06
20 300 31.044
21 315 31.03
22 330 31.019
23 345 31.007
24 360 30.993
25 375 30.98
26 390 30.969
27 405 30.961
28 420 30.953
29 435 30.944
30 450 30.937
31 465 30.931
32 480 30.927
33 495 30.924
34 510 30.92
35 525 30.914
36 540 30.909
37 555 30.903
38 570 30.898




39 585 30.893
40 600 30.887
41 615 30.882
42 630 30.878
43 645 30.875
44 660 30.873
45 675 30.871
46 690 30.868
47 705 30.864
48 720 30.859
49 735 30.855
50 750 30.85

o1 765 30.844
52 780 30.839
53 795 30.833
54 810 30.828
55 825 30.826
56 840 30.825
57 855 30.825
58 870 30.824
59 885 30.822
60 900 30.82

61 915 30.816
62 930 30.812
63 945 30.807
64 960 30.803
65 975 30.798
66 990 30.794
67 1005 30.789
68 1020 30.784
69 1035 30.781
70 1050 30.78

71 1065 30.781
72 1080 30.781
73 1095 30.781
74 1110 30.779
75 1125 30.776
76 1140 30.772
77 1155 30.768
78 1170 30.764
79 1185 30.761
80 1200 30.756
81 1215 30.75
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82 1230 30.744
83 1245 30.74

84 1260 30.739
85 1275 30.74

86 1290 30.741
87 1305 30.742
88 1320 30.742
89 1335 30.741
90 1350 30.739
91 1365 30.735
92 1380 30.732
93 1395 30.729
94 1410 30.724
95 1425 30.719
96 1440 30.713
97 1455 30.708
98 1470 30.706
99 1485 30.706
100 1500 30.707
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Lampiran 33 Sistem Instalasi Tabung Vorteks dengan Penambahan Pipa Buang

DIAGRAM SISTEM INSTALASI TABUNG VORTEKS
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