Es-ice mapping

T




M—1TB S5Thes—ice HAER, anfe] A

Prostar, =& {THIEL ¥, =T A+ FE

= xR &, RBZH T~ BARZE

Y B,

2|K>|115'JE:Fes icefff HImapping tutorlaﬁ‘ﬁi
- /i" Trnuilf. ﬁﬁ'ﬁﬂg E’]%
T, FIgHT —LHEFEN TS

:FxHEJTrImJZSectorjizir&ﬁll {EHY IR Xl
A SEARAXE T TE.

Copyright@ 2008 CD-adapco JAPAN Co., LTD

',‘



Step 1

HET/EB |, Fes—icefRTE! (save_es—ice final)
¥ EI{EH

Fviiftxdat¥® ZE=ETIEEB

*¢ cdbjzhong@nec: ~/yelc/Training/Taiwan Prof.Cai/tutorial_map v2. 02/setting |Z| |E| r5__<|

[cdkbijzhonglnec settingl$ ls
save es—ice final wlift0l.dat vwlift02.dat |
[cdbjzhong@nec setting]$ I
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Step 2

V‘

B es—ice, resume save es—ice final;

»{ Read Tool

Template -

“4# Replace - Add -~ Set - Mapped - Original

Offset |

Vertices Iiemplate vrt

;Fl

Ccells P.emplate.cel

;l’_n

Matches [iemplate-cm

:F]

Geometry -

4 Replace -~ Add -~ Set

Offset |

DBase I?.dbs

“4 Replace -~ Add - V3et .- C3et

J H Exists

Get |1

ﬂ_l Ho Plot

= 1= I-l ==

What save file shhoukl be read T

w Ave es-ice
2

11
nh

1

¥

£
1l 181
TIIIRRRRLLL

Fiat: |- » Folletis 30 L -5 Pt 25 Wi-s St M- foem Sox; M plol; M e ofl; B-s shfls B cenler
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Step 3

Make Template;
Read Template with ‘Modify Template’ option

¢ Create Template |Z| |E| El

Mapping — |

General

Events

Sections i | -

Valves _i | amms |

Cylinder |

Template file Fsave_it:e _|
( l >l Make Template W Match model
Make Base

2 > Read Template | | Modify Template
& e )
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Step 4 Star setup

¥ Star Setup

B ERPMB A E e

S Save file  [save_ice aftermap |
}5 E Prostarhfi A~ e |

17 Star setup |

| =

I Reset smoothers @ Add cuts to template
| Cut timmed cells _| Replace trimmed cells
| Create full model _| Use unwarper

| Multiple cylinders _| Suppress boundares

I Liguid film I Use Star controls

N
H Engine RPM F35“U \

W Start (deg) |32l12

H Stop {deg) F’Zﬂ

Max interpolation {de

Prostar 3.26

Hior swhg
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Step 5 Decompose

MBEEZHIT H L FE  {Tdecomposell & fl.set
D4 i

EEEFFE O, RENE];

e ERZ M. cet 4 ;

#TDecompose,
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Step 6 Prostar

e B Prostar, es—icePNL, 1T R, X
T=14k -
1. Resize, TE& BEESH¥;
2. Model, ABREEI (Mg, &, F, couple);

3. Events, & Rlistar.evn3 ¥, #ZHIMN4EE  FlAttach,

File Macro User 1

Resize
—————

Model 2

Events |

Y I I

Button Hame [~
& Definition: |Hesize

=

| memo, MAXVYRT 185492

=] =

Vs 1000|000 1800 |Ceosr 7583 10785 -347) |Angenoos  [Disncessdid 1044 AM
| Co—are T Lo | 0wy 200w
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Step 7 1/6

AR RIRER,  FHiHke B EWEEUAE REH F;
[RiRpI1-505 HR 2 Fvalve, attach, cylinder wall, symmetry, £
RERER
IR B B2 Ffcylinder_head, Piston_head, Intake pressure, Intake port
wall, Exhaust pressure 2 Exhaust port wallX4 3£, "I LI{EFA1-505
22 ?ﬁﬁﬁl A LIERS0S LI SFR

H XA TRHRegion SEKEFRELERET F:
Region No. Region name
o7 Piston_head
58 Cylinder_head
59 Intake_pressure
60 Intake_wall
59 Exhaust_pressure
60 Exhaust_wall
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Step 7

2/6-Piston head

region B&——57
region #—Wall cset news mate 1
TEregion %4 #i——Piston_head vset news cset
. , bset news vset alll
£ Region

bset dele regi 1 50

Piston head L) 5, ml{E A% | bset dele attach

EFaaiR
H4aIPT
57)

5 REIZE

bset subs zone

TEregion (
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= Create New BoundaHnes

Create Boundaries

Regions | Cyclics | Couples | Patches |

— Boundary Regions
Regs# Type Hame

52
53
54
55
56

| Type Name
wal ||| Piston_head || 3

Define region ] Delete region |

For:

Pick Cell Selecta
Faces Zone
Surface Surface
Based Based
on Edges on Vset

Modify Existing Boundades ————————————

Change Region - Current Boundary Set

Delete -~ Cursor Select...
Zone...

Flot/Count Boundaries

Flot Al Flot Region Count




Step 7 3/6-Cylinder_head

. =
region = 58 Create Boundaries
region I Wall cset news mate 1 _ _
N g vset news cset Regions | Cyclics | Couples | Patches |
ZEregion & i Cylinder_head bset news vset all -~ Boundary Regions

Reg:# Type  Hame

bset dele regi 1 50

Region bset dele attach
set dele attac
Cylinder head L) 5}, AIERABIE| pset dele regi 57 GallPiston head

O O
Ap [ AL bset subs zone

filt

\ Type Hame

MUFH R BILET Eregion [ (3
58) Define region ' Delete region |

4)
/Create Hew Boundaries
For:

Pick Cell Select a
Faces Zone
Surface Surface
Based Based
=] on Edges FI-1-] on Vset

— Modify Existing Boundaries —————————

{_ change Region - | current Boundary Set
@ Delete .- | Cursor Select...

Zone...

UL T LY

Count

Plot All | Plot Region

’* Flot/Count Boundaries
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Step 7 4/6-Intake pressure

. =
region .
eglio kel 29 cset news mate 2 Create Boundaries
region ﬂ Pressure vset news cset Regions | Cyclics | Couples | Paiches |
TEregion AR Intake_pressure bset news vset all ~ Boundary Reglons
, bset dele regi 1 50 Regs  Type Hame
% Region 5 d
bset dele attach o6 vall  piston hoad C)
Intake pressure 5%, RI{EHAHEL | bset dele regi 57 58 s Fall _crlinder head 1
N AN
Sk bsgt S;Jbsbzone - s — /"_
- . Sel SuUDs regl pbxr
:I‘:fg-ﬁ‘-ﬁ]:ﬁ ﬁ EE“ %-ﬁ‘-ﬁ Eregu)n( g ( 2 Pressure s |]- Intake_pressure | 3
59) Define region |] Delete region |
]
— Create New Boundaries
For:
Fick Cell [l Selecta
Faces Zone
Surface =, Surface
Based cf{ Based
on Edges Il on Vset
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6 Delete

Modify Existing Boundares

change Region .- | Current Boundary Set

- | Cursor Select...
Zone...

Plot Al

FlotfCount Boundaries
’7 Count

Plot. Region |
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Step 7 5/6-Intake pressure

: =
region ——60
. = . cset news mate 2 Create Boundaries
H |
reglon §=] Wa" Vset news CSE'[ Regions \ Cyclics \ Couples \ Paiches |
TEregion 4 F¥fi——Intake_wall bset news vset all sy i
- . bset dele regi 1 50 F SN TR
Al
L7 Wall Piston_head
JE  Region bset dele attach o S
Intake Wa” ﬁ’ ﬂﬁmE*Eq:ﬁi‘% bset dele regl 57 59 L9 Pressure Intake pressure 1
her /
I
\Type Hame

wall — |] Intake_wall |K3

Delete region |

TEregion (

FHuifr K RIS

60)

Define region |]

— Create Hew Boundaries
For:

Pick Cell P Selecta
Faces H  Zone

Surface Surface

ct] Based Based

on Edges on Vset

Modify Existing Boundaries —————

Change Region .~ | Current Boundary Set

Il

1}
é‘g; 6 Delete ,| Cursor Select...
"i
£1f Zone...
-
;Ei Plot/Count Boundaries

-
L Plot Al | Flot Region Count
g
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Step 7

%l 43 Exhaust port_EH

'f‘

[
6/6-Exhaust pressure &wall
K SEHIHEIntake portHIHRIE 17

HESZmS i cset news mate 288 cset news mate 3.

p.s
)
T \.\'.1\"\.".

.

.

I

i

T

Exhaust_pressure

Exhaust_wall
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Step 8

0| STAR GUIde: star

NAV
CENTER

2 select Analysis Features
Q Time Relationships

_ | create and Import Geometry
__| create and Import Grids

__| check and Fix Grid

__ | Locate Boundaries

__| checkiFix Boundary Locations
1 Thermophysical Models and F
__| Define Boundary Conditions
__| Analysis Controls

__| check Model Setup

1 Analysis Preparation/Running

__| Post-Processing

1 Export Data

=

1/4

Time Relationships

N
RPHM I 3600
Initial Position att =0 I 320 deq )

Time specified in

fngle
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Step 8

STAR GOIde:

star

Nav
CENTER

Zl Select analysis Features
Q Time Relationships

_ | create and Import Geometry
__| create and Import Grids

| Check and Fix Grid

_ | Locate Boundaries

_ | ChecksFix Boundary Locations

= Thermophysical Models and F
_'j Thermal Options
—'j Gravity

Q Molecular Properties

Q Turhulence Models

Q Thermal Models

Q Initialization

Q Monitoring and Referen

Q Buoyancy
—_ | Additional Scalars

fr ] Porosity

'— " | Sources

_| Define Boundary Conditions
_ | Analysis Controls

_" | Check Model Setup

_ Analysis Preparation/Running

_ | Post- Processing

i

| -

Help

Go Back ¢ | Favorite
aS|th 2

_Density

Molecular Properties

Define user matenal

User- Defined Material

Hame | AlR

fue digiiel anintisg

ideal-f(T,P) —

— HMolecular Viscosity

Constant | muy I 1.61e-03 kgims

[ Specific Heat

Polynomial |

DefinelEdit Polynomial |

— Conductivity

Constant =) | kI 0.02637 WimK

— Molecular Weight

Mol Wt I 28.96 kg/kmol

1

Material # [

Molecular Properties for AlR
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Step 8

U STAR GUlde: star
NAV
CENTER

2 Select Analysis Features
Q Time Relationships

_ | create and Import Geometry
_ | create and Import Grids

_| Check and Fix Grid

__| Locate Boundaries

_ | checksFix Boundary Locations

=7 Thermophysical Models and F
_'j Thermal Options
_g Gravity

—=7Liquids and Gases

Thenmal Models
=l initialization

= Monitoring and Referen
Q Buoyancy

—_ | Additional Scalars

e Porosity

— " | Sources

_ | Define Boundary Conditions

_ | Analysis Controls

Go Back Favorite Help

?

Turbulence Models applied to AIR

= Off (Laminar ﬂuw)l ‘ On (Turbulent flows) I

Turbulence \ _IIfIBaI:—Wa]! \ M;I\Itl_‘phase \
1l
k- EpsilonfHigh Reynolds Humber | |

C-Mu 0.09
C-Epsi |T
C-Eps2 IT
C-Eps3 IT
C-Epsd IF
CAPPA, W
Prandti(K.E.) |1—
Prandti(Eps) W

Prandti{Enth} |u.9 Value |
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Step 8 4/4

©{STAR GUIde: star Elﬁ”iq

Help G Faad

?

Favorite

Thermal Models for AIR

NAV o -

CENTER

2 select Analysis Features
Q Time Relationships

=

~  Temperature Calculation Off

“‘ Temperature Calculation On

_ | create and Import Geometry
; Show Options
__| create and Import Grids = i
__| check and Fix Grid

;I Locate Boundaries

_ | Check/Fix Boundary Locations |
?““',TThermuphysical Models and F
_'3 Thermal Options

_Q Gravity

_P"?Ijquids and Gases

_'3 Molecular Properties
_Q Turhulence Models
L:Q Thermal Mudel]

—2 Initialization

_Q Monitoring and Referen

_'3 Buoyancy
—_ | Additional Scalars

— Porosity

—_I Sources

Copyright© 2008 CD-adapco JAPAN Co., LTD
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Step 9 1/3

Define Boundary Regions Define Boundary Regions
Reg# Type Name Reg# Type Hame
i 56 3
wall Piston_head 57 Wall Piston_head
wall linder_head =] 58 Wall cylinder head =
Pressure  Intake_pressure 59 Pressure  Intake pressure
3 ake wa 60 Wall Intake wall
6l Pressure  Exhanst_pressure J Fressure  LXhanst_pressure .
4 Region Setup < Fict Beungary @ Region Setup s Pl Boundary
Region Type Region Hame Region Type Region Name
Pressure = | IIntakeJressure Pressure — | I Exhaust_pressure
Options Optiohs
Standard | Standard
Option 1 Mean Option Envir Press Mean
Fiezo _i | on = Off = Piezo | Off = | 0on =
ssure (Pa) \ = & intervals 33Ure # & indervals
E ! Jo |
fiwh. Slensily | Lenglh fm} Turh. Switch Tarh. Bilonsily | Longih {m) Turh. Swilch
| Hone I I Hone |
Temp. (K) Temp. Switch Temp. (K) Temp. Switch
Temp. i | 293 Temp. |
¥ Rusiation (K} Bodeshily Scalar Switch 1 Rasbation (K Dadssbaly Scalar Switch
Fized I I Fized |
uvw Coard. Sys wnega frgmd U Loard, Sys e {rpmd
off | | off |
L fmisy ¥ iy W faniny i gmis} ¥ {mafey ¥ dndey
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es—ice

Piston_head.

Define Boundary Regions
Type

Hame

Step 9 2/3

Attach

star setup

( User)

piston_head region number.

'f"

bedefw.f

bcdefw.f

valve* bottom; valve*_top; valve*_alternate_attachment;

Define Boundary Regions DVl Bt 1e ) Aot el )
Reg# Type Hame

Reg# Type Hame o5

17 A1

Vall

“ Region Setup
Region Type Region Name

veall o | Ivajve1_botwm
Options
I User _ll Define user coding |

valve* bottom

o Pt Bomsiary

valvel_alternate_attachment [

Define Boundary Regions
Reg# Type
55

Name

valvel top L8 VWall Cylinder_head
21 wall wvalve2 top 59 Pressure Intake pressure
22 4 i 60 Wall Intake wall .
4 Region Setup < Pl Boundary & Re&un Setup v Pt Bamidary 4 Region Setup s Pt Bemary
Region Type Region Name Region Type Region Name Region Type Region Hame
Wall - | Ivalvel _top Wall — | Ivalve1 _altemate_attachment Wall - | IPiStﬂ“_hEml
[H) tions Options [M'
User =l Define user coding | User — Define user coding | User - VSIS CEEP Gy |

valve* top

Copyright© 2008 CD-adapco JAPAN Co., LTD
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Step 9 3/3

prostar ufiles
ufile nom.inc
usrdat.inc
_ElT-ls Lists un-u Piot Past
Cave o topa,. n Stece

Wile Geomelry File... Ii

Write Problem File..
Resume Hodel
- Resurme From...
HModel Tilde...

_:i;-l_-l System Command

Enter a System Command:

Edil File... luﬁles ] |

oy ) lose

bcdefw.f ufile
IF (57.EQ.IREG) ICE_CODE_GET=ICE_PISTON_1 57 Piston_head region number.

¢ cdbjzhong®nec: ~/yelc/Training/Taiwan Prof.Cai/tutorial map_v2. 02/setting/. .. [._ ”.D |[$_<|
c]
o) Cylinder 1.
C Piston regions. To add an additional piston region, add the
iz line "IF (nreg.EQ.IREG) ICE CODE GET=ICE PISTON_1", replacing
o) "nreg"” with the additional region number.
i
( (57 IREG) ICE_CODE_GET-ICE_PISTON_1 |
Z
o) Cylinder 1.
C Valve 1 regions. To add an additional wvalve 1 region, add the
C line "IF (nreg.EQ.IREG) ICE CODE GET=ICE VALVE 1 1", replacin
g
o) "nreg"” with the additional region number.
i
17,1 0%

| ==
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Step 10

gl EFER EREM A BT M XA,
SEMNHFESKE=1TEH2MSH BEEXRMWER, RLLATLL
=ANE S (ARE BImaterial number) 9 T B

Initialization for AIR

Eﬁ*ﬂ yﬁ%1¢ Eq: %ﬂ *E E; yn%i&ﬁ Mode: Manual Initialization _.|
iR REEw FEAEM st e
;R E é IE Eg o — Fow Conditions Parameters
Aflr  =ERSY, Blmaterial 1, 2, SBBRAK '
MSH EMREN B 7 OPa il - -
r§_293K omega [0 wm
Coordinate Systel |17ﬂ\
mated Max y o
Material#l‘-hd'
Copyright© 2009 CD-adapco JAPAN Co., LTD M ﬁ
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Step 11

SRENMEF, RE, EZ78AFEH T
UTERPE #E

Primary Variables Primary Variables
Equgtion \ Solver \ Differencing \ k Equation Solver Differencing |
Staius Parameters Schemes Status Par ters Sct
Relaxation and Solver Parameters Differencing Schemes
— Fow Variahles
Fetaaling Humber of Residual -
[ Fagtor Sweeps Tolerance - (A MEnEES - - -
Item Dlgerr'encmg Béemil‘l]ng Iil‘ermme?
- - cCheme actor etho
Solution Method (Transient) U-Mom 0.01 -
-Kom
V-Mom 7 0.01
0.7 | 100 V-Mom  MARS _ | Iu.s Fixed i |
W-Mom 0.m W-Mom
— 3olution Setup
- Pressure K
Maximum Kumber of Corrector I 20 IM |1l]l]l] ||].u|]1 Turb. KE
Stages MARS | Il].5 Fized _i |
tag Turb. KE Turh. Diss
Reduction in Residual for 0.25 Turb. Diss [ | 100 |o01 v
Corrector Stages i -
o - Furh. &2
Hihd 3.7 EiH R
Under- Relax. for Press. 0.7 I I I ) )
Correction : o Ropmkls  up | Iz} Fixed |
|57 [ 148 f 5.1
Tt A |9 [ 165 5.5
Temp. up | I%) Froest |
Temp. | .86 | 1000 | 0.001
R P [ 16 f 5.1
— Fluid Properties — Huid Properties
Relaxation Relaxation Differencing Blending Blending
[z Factor (=T Factor e Scheme Factor Method
Density Ig Radpo, Yise, Ig Density D | Il].l]1 Fized |
Viscosity I 4 # I 4
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Step 12 1/3

% II:I:II @ % % Analysis Output (Transient)
e R H; i e

— Solution File Setup

% E %ﬁ 1% E_I- u ﬁ | G SO (SR Analysis Output (Transient)

File name I star.pst Fost \ Transient
E re Sta rt % y N\ 4 Data for Transient v Data for Run History

Output frequency Isu Post (.pstt}Nile {.run) file

ﬂm % II- | } nl u m Define Output Period
” Backup frequency 300

Starting at time 1] degCa

8 Turb Kinetic Energy, T wieseery | s
Which cells one i |
Temperatu re%%ﬁ (ig‘k Choose data to write

cell data Il Wall data |

Z: H:II ) H:ll , E E % %&*E 4 show all . Show selected

cell Face Mass Flux N
I=|=I Velocity Y
=I1= = Pressure Y
ﬁ y Turb Kinetic Energy Y
Dissipation N
- Turbulent ¥iscosity N
E ﬁ *Ji ¢ ?E F I_l_I — Additional Output Data Temperature Y
; User subroutine
E o | Post Il e |
Wall Data
4 show all .~ Show selected
Description Post Print

Shear Force off o0ff
YPLUS  0ff Off Poply |
Normal Distance off off
Wall Temperature off off
Heat Transfer Coef. off off

Heat Flux off off

Post | Print |
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Step 12 2/3

o Al EMAETT  320deg-720deg, # ERAE 400 deg.

| 5TAR GOTde: star EIE]
Go Back Eavorile Hulp Go Feal
NAv 5 |20 9 | ™
° HEFEFH0.1de C - ?
+ . g. ENTER
i Set Run Time Controls
P Thermophry sacal Medels and P
] Thenmal Options T ]
o e =T
e Btop after
|
Timsz Step Option _
Twe top Muthon Comstant
Periad Ftar Tane
Thw Stop for Period 0.1
— | smwran
| Dfine: Boundary Comsitions
| Poadysis Conbrols
_| ek Mot Sl
P=ranatysis Preparationfunning
Palaptren Hifinenent
Set Fumn Time Contros -
Hanatysis re)start Starl The  Muthod Paranetur
T R anabysis iteractivaty
] Propiane Nt Arcabysis ik
Tosm Hislory of Praviess A
| Poal-Processing
_ | Export Data
d et Foriod | Driote Frriod |
| [ — -
Tuzn STAR Glida
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Step 12
F

Fle Tools Lists Modulesl Piot  Post

L | . Animation..

e |

_Iu“'HEJAdvanced TrasientsH &

3/3
7B R A

_“_-IAdvanc d Transients

Connect |

Transient File
9 imum Load
Disconnect pliumten

star tms gl Advanced Transients - On I

Moving Grid

Option On with EVENTS processing — |

INBEFETE %1 Load Step,

QBWOFEEE  1T;

MEBZE 7T %1 Load step, 7 H

#ME Ay |, f£From... to...H
IEA#CIRstepl 5, BR

Apply;

MNBZHEIE & 7T

Advanced Transients, R 28

gty . EQ F

“Connect”;

Temporal P | Bimuling I
Discretization it - Fagn oy d Apply
Load #Time User Delta Ramp/ Print Post Cell Print Range
Step Steps Flag Time Step Freq. Freq. From To
1 4000 0.1 Stey [1] 50 1 1 1
2
3
4
5
6
7
8
: 3
10
I 1 |4uuu _||l].1 Step _|||u |5u |1 |1 |1
—
Item u v W P KE Eps T Vis Den Lam CP K Void Flux Scalars
Cell Print SO U [ ([ ) [ [ I (R U | Select...l
celpost [l W H W W é O (o o e | Select...l
7 _\ e ——
Item Fiyz Themm YPlus Scalars @')
Wall Print Select...
- - - Delete | Compressl Save
wall Post | | | | | Select...l
Load Step Range for Hext STAR Analysis: From |1 I Apply

Save Transient Data in Coded Fonmat to File I star.tmc .ﬂpply (

@

Update | Close |
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Step 13 .geom .prob

R o P e

File | Tools Lists Modules Plot Post Graph Utility Panels Favorites

Save Model Jmetry Plot =

Save As... Vertex | Bound lock 3l ¥

@ Save As Coded,..  [lnen Surface | . ; A } a

Patch £y
@l Write Problem File...
—
Eesume KModel

Cell Plot Display Options TR

P

4 Geometry File ¥Write

- Resume From... - ©{Problem File ¥rite E||3|E|
Model Title... Write STAR Geometry File
Case Hame... Write STAR Problem File

 Edit File... Dokt
Ee_ad_ File... Sl gl File Hame

i System Command... File Type Binary i I star.prob C||

, Disable Mouse®

Quit GHELk Pt M Geometry File Was Written s Binary |

Geometry Scale Factor 0.0m

A | - | Apply | Close |
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Step 14

prostar linux star —dp

star —dp —decompmeth=sets

T P ~liFarhts

File | Tools Lists Modules Plot Post Graph Utility Panels Favorites

Save Model

Save As... e
= Vertex Bound
Save As Coded... [Eidan SuEtaaa =4 |

Write Geometry Fle... m ﬂ

Write Problem File...

Jmetry Plot = Cell Plot Display Options

Resume Model
- Resume From... %¢ cdbjzhong@dell: “/FA¥/weller Mi=1Ed

Model Title... [cdbizh @Adell ller]$ st —d I
et cdbjzhongidde waeller star F

+ Edit File...
Read File...

; System Command...
. Disable Mouse”

| Quit |
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