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Avolypa COMSOL 4.4 kai emIAoyA QUOIKOU JOVTEAOU
2xediaon yewMETPIag

KaBopIopog YEVIKWY TTAPAPETPWY ETTIAUONG
OpPIOPOG QUOIKWY TTAPAUETPWV
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EKOQNHZH

$T0 KaVAAI TOU OXAUOTOC PEEl PEUOTO pE TTUKVOTNTa p=1.23 kg/m® Kkai duvapikd
1IEWoeC 1.79e-5 Pa s. H péon taxutnta el06dou cival 0.544 m/s.

0.08

0.01

0.02 0.005

(oAeg o1 dlaoTdoEIg cival o€ PETPA)
Na yivouv UtToAOYIONOI O€ JOVIUN KATAoTaOT Kal va deixBouv

1. Ol POIKEG YPOAUMEG YE EUPACN OTNV TTEPIOXT AVOKUKAOQOPIAG

2. VO UTTOAOYIOTEI N OYKOMPETPIKA TTAPOXN

3. va oxedlaoTei N KaTavoun NG X-ouvioTwod TnNG TaxUuTNTAG KOTA PAKOG HIa
KATOKOPUYNG YPAUMNG TTOU BpiokeTal péoa aTn (v avOKUKAOQOPIag

4. va TIpooTEBEl  OTN  YEWMETPIA KUKAIKGO  eutmodio  aktivag  r=0.002m
TOTTOBETNUEVO PE BAON TO KEVTPO TOU OTO onueio (X, y) = (0.05 m, 0.005 m).
Na uttoAoyioTei N oTrIoBEAKOUCa duvaun

ii
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Flow>Single Phase Flow>Laminar Flow (spf) ka1 Add Add |

Home

Select Physics

Study

O Recently Used
X AC/DC
) Acoustics
&2 Chemical Species Transport
0 Electrachemistry
4 == Fluid Flow
4 == Single-Phase Flow
== Laminar Flow (spf)
22 Turbulent Flow
== Creeping Flow (spf)
I Thin-Film Flow
= Multiphase Flow
[ Porous Media and Subsurface Flow
—= Non-Isothermal Flow
£35 High Mach Number Flow
.. Rarefied Flow
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B. Zxediaon yewMeTpiag

Apxikd oxedidloupe €va opBoywvio TTapaAAnAdypappo diaotdoewv 0.02 m x

0.005 m . Metd éva deuTepo TTapaAAnAdypapuo diaotdoewy 0.06 m x 0.01m.
- Aegi KAIK 010 Geometry 1 > emmAoyr} Rectangle

L TR ) =1
Home Definitions Geometry Physics Mesh Study Results
Q @ =\ ! w%s  claminarFlow - ERBuldMesh = Compute Select Plot Group = [ffff Model Libraries
=4 "= £ Add Physics AiMesh1 ~ ~oostudy 1 v+ dE}Add Plot Group ~ [FMore Windows ~
Com;lao:ment Comsg:ent . Deﬁni'tions Georgetry Matevrials ~oo Add Study Layf'L't
Model Physics Mesh Study Results Windows
Model Builder ~* Rectangle 5 ~ 1 Graphics 4
= = E~v T v =t 151 Build Selected J§E8 Build All Objects Q Q¢
4 @ Untitled.mph froot) v Object Type = =
() Global Definitions N ‘ 1
4 9 Component 1 fcompt) Type: | Solid | 0.0147] i
Definitions 0.0127]
4 A Geome ) - F?E_ , 0.017] r
widh:  [0.02 m 0.0087] r
. Height: [0.005 m | 0.0067 i
& Fluid Properties 1 n 0.004']
o el 1 v [Position 0.0027 -
B Initial Values 1 T — T —
A Mesh 1 Bas{: |Corner =l ) 0.005 0.01 0.015 0.02
4 "o Study 1 X ) m
[~ Step 1: Stationary I Messages x  Progress Log v iX
{E Results y: | |o.00s m %
v Rotation Angle COMSOL 4.4.0.150
Opened file: 44step.mph
1. Aegi KAk oTO Geometry 1 Rotation: |0 deg
kai emAéyoupe Rectangle
2. OféToupE dI0OTATEIG: I Layers
Width= 0_'02 m kai Height = ,0'005 m v _Selections of Resulting Entities
3. Me Build Selected epgavietal n yewuerpia

’, [ Create selections

Contribute to: |None 'I Mew | LI

352 MB | 390 MB



=lofx

D |2 =N G a2 BN
Home Definitions Geometry Physics Mesh Study Results
= " “=Laminar Flow ~ 58 Build Mesh = Compute elect Plot Group + | [fff] Model Libraries
Q & H @™ & _ =
£ Add Physics AMesht + | ~ostudyt - {E)Add Plot Group ~ [FMore Windows ~
ComTOIIent Comsggent* Defini'tions Georﬁetry Mate'rials oo fdd Study Layfuut
Model Physics Mesh Study Results Windows
Model Builder -t Rectangle >t Graphics M
= = =E v T v =t 52 Build All Objects ea® O &N
4 <@ Untitled.mph (oot} v Object Type 1= ( (o=
() Global Definitions L
4 9 Component 1 fcompt) Type: | Solid | 0.0257] AR
= Definitions 0.027 i
4 YA Geometry 1 0.0157 r
Bectanols 2 0.017 i}
Rectangle 2 2/ 1 m | 0.0057 \—| I
s ———— o I
Materials .0.0057] F
= Laminar Flow (5o7/ - -
D " ) -0.01
o Fluid Properties 1 | L
D -0.015
S wall 1 T Toa  boa = T
B Initial values 1 = 0 0.02 .04 0.06 0.0
/5 Mesh 1 m
4 ~do Study 1 Messages x  Progress Log viX
|7 step 1: Stationary m \
(&l Results
v Rotation Angle COMSOL 4.4.0.150
Opened file: 44step.mph
1. Ae&i KAk oTo Geometry 1 kau emiAéyoufigtation: [0 deg
Rectangle ,
2. @¢Toupe diaoTdoelc: Width 0.06 m kon  Lavers
Height=0.01m v Selections of Resulting Entities
3. Mg Build Selected epgaviletai n
YEWUETPia [ Create selections [
’( Contribute to: INone = I New | ﬂ
351 MB | 398 MB
Twpa Ba kdvoupe évwon (Union) Twv dUO0 oXNUATWV yia va @QTIAEOUPE TN
EMOUUNTA YEWMETPIA.
- Aeggi kAik o10 Geometry 1 > emAoyr) Boolean Operations> Union
W2 =R ) e EEMimlE S AN =lolx|
Home Definitions Geometry Physics Mesh Study Results
[\ . ==Laminar Flow ~ 158 Build Mesh = Ccmpute Plot Group ~ [ﬂﬂ Model Libraries
Q %5 = - . =
=4 =L $83 Add Physics AMesh1 »  ~ostudy1 +  dEAddPlot Group ~ [FmMore windows ~
Com[;)o:\ent Comgg:ent . Definivtions Georr:etry Matevrials ~oo i Study Lay:)ut
Model Physics Mesh Studt Results Windows
Model Builder ~* 'Union ~ ' Graphics 4
= =<+ T~ =tEl 1 Build Selected [ Build All Objects Q Q R B Ly @[a®eo N
4 & Untitled.mph froot) ~ Union N ~EEREC @@
() Global Definitions ) 1 —t— —|
4 Q Component 1 fcompl) Input objects: 0.0257] i [
= Definitions 1 + 0.027] i
4 A\ Geometry 1 r2 2 —  0.015] I
T Rectangle 1 (1) - N 0.017] i
= Active 0.005
1 o] I
-0.005: :
Ta «&e-TIKApOUHEN -0.01 ] i
: pott 0:015 T T — T T T T
D Fluid Properties 1 [~ §eep input objects 0 0.02 0.04 0.06 0.08
2D wall 1 [~ Reep interior boundaries 5 L Y
D; . A -
AESI"TIE.Ial Values 1 Relative repair telerance: |1E—6 : ges X UEESEES | LE
b
4 oo Study 1 . . o
Selections of Resulting Entities
|= step 1: Stationary M 2 COMSOL 4.4.0.150
Results ) Opened file: 44step.mph
[ Create selections

1. ApioTep6 KAk Union

J: Contribute to: INone v I

MNew

2. Mg kKAIK 0TO OXAMa eIAéyoupuE Ta SUo
Rectangles woTe va @aivovral ota
Input Objects

3. Me Build Selected ep@aviferal n yewpeTpia

355 MB | 396 MB



. KaBoplopdg yevIKwYV TTapapéTpwy eTTiAUuONG

DRMis&E 9 S W Component1 v <O P a= vy B S Cov ] 8 Laminar Flow v % @@ Mesh1 v = Study1 v
= Definitions ) Geometry 33 Materials |2 Physics | A\ Mesh ~woStudy [[] Resuits| @By Bv v 3w v B 3 10 @ N
[T Mode Buiider =0 |E Settings |} Properties | = O ¢b Graphics =0
-+ TTmE TR aaRAeH L ¥ a@
s v I Model B gy gy
v @ 44step.mph roo) i 2 N EEEN xEFEED &-
v cfbbﬂ Compressibility: I s oo o
=) Definitions -
Incompressible flow < 005—
& Materials - D -
¥ € Component 1 (comp1) Turbulence mode! type: 0.04
» = Definitions None < 0.03] i
» 1
. Seometry 1 Turbulence model: 0.027] -
» o Fluid Properties 1 — L
Negl ial
» E3wall 1 eglect inertial term (Stokes flow) 0
» & Initial Values 1 Use shallow channel approximation -0.01] -
> Sinlet 1 e L
Refi level:
> @B Cutiet 1 eference pressure levi -0.02
£ Equation View Pref 1iatm] Pa -0.03 I
A Mesh 1 - TS = =
» 5 Study 1 ~ Discretization -0.04
v {& Results Discretization of fluids: 3 0 0.05
» 5ii Data Sets P2+P1 ¢ |[E2mes 82 mpro |[leg B Tab| =08
¥ £ Derived Values \ =
| Line Integration 1 Value types when using splitting of complex variables >
» B Tables COMSOL 5.0.0.243
» I Velocity (spf) Dependent variable Value type Opened file: 44step.mph
» [ Pressure (spf) Velocity field Real - . Ap1oTepd KAk oTo Laminar Flow
B2 Export Pressure Real - 2. Compressibility-> Incompressibie flow
“’ Reports 3. Discretization of fluids-> P2+P1

A. OpICPOG PUOIKWV TTOPANETPWYV
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’ = | 0.0027145
mh2/s 4
Description:

2T. 3 ZXeSI00NOG X-OUVIOTWOAG TAXUTNTAG

O¢&Aoupe va oxedIAOOUPE TNV OPICOVTIO CUVIOTWOA TaXUTNTAG KATA WAKOG MHIAg
KATOKOPUPNG YPOUMNAG TTOU TTEPVA PECO ATTO TNV TIEPIOXH AVAKUKAOQOPIOG O€
atmréoTaon L=0.025 m atd tnv €icodo Tou CWARva.

' Aei KNk 4 7 DataSets gon emloyjy i Cutline2D. Me apioTepd KAIK OTO
I CutLline 2D gpgavifeTal 10 TTAPABUPO ETTIAOYWV OTTOU OPIJOUNE UIG YPOHMA ME
Baon T1a onueia (0.025m, Om) kar (0.025m, 0.01m). (MNa AemrTopépeieg BA.
Mapaypago 2T. 2, BAua 1)

Me Oe€i kMK oTo {ElResults kan emAéyoupe €& 1D Piot Group, Me Se€i kKAIK OTO
& 1D Piot Group2  emAéyoupe  L:LneGraph  Me  apiotepd KAk oTo < Line Graph
EMPaVICETAI TO TTAPAKATW TTAPABUPO ETTIAOYWV:



W2 =R ) a BRI s mE =]

Home Definitions Geometry Physics Mesh Study Results 1D Plot Group 2 a
I | P~ }: N\ A
Plat Plot Line  Point Clobal Table chtogran Nycuist  Far Export  Playsr
In~ Graph  Graph Graph Plot Field Data
Model Builder M ine Gra ph v & Graphics Convergence Plot 1 x A\
s E-5- 08 IEE =P eaa@ WE @@
4 @ 44stepmph froot} Al « Data 2 1e Graph: Velocity field, x component (m/s)
() Global Definitions [—— b
4 9 Component 1 fcompd) Data set: IlCut Line 2D 2 I Z| 34 0.75 t t t t
= Definitions 0.7 | 7N il
4 A Geometry 1 v y-éxis Data +v %~ @ 065h .
7 Rectangle 1 (1) E 0.6 [ E
 Rectandle 2 #2) Expression: 3 £ 0.55 E
[EH union 1 fumiz) I [ i 2 0.5k 1
124 Form Union i) g 04st i
323 Materials Unit: g 0.4 =
== Laminar Flow (507, 0.35 |- . . . =
A Mesh 1 (57 Imis || 2 0.3 L ApvnTikég TaXUrnTEG-aAAayr) i
4 o Study 1 ™ Descripticn: 2 o5t @opdg Tou JlavuouaTog 4
|j Step 1: Stationary | ¥=lacity field, x component b=t 02 otn {Wwvn oGWwaKUuKAo@opiag | 1
[ Solver Confaurations 2 015 B
4 @Resﬂts Tite i) 0.1+ E
@
“3 -£xis Data TEEE 0.05 il
i Sclution 1 R < 0
=] Cut Line 2D 1 -0.05 b 1 1 1 +
it Line 20 2 Perameter: 0 0.002 0,004 0,006 0008 0,01
4 % Derived Values Arc length j Arc length
/ Line Integration 1
B Tables Coboring and Style 1
Messages x  Progress Lo viX
RIC) ufelocrty (spf) ; essag g g Table 1x
5L Legends Yy X EEEEHE -
7 St eamlne 1 Quality
J Arrow Surface 1 eocity magnitude (n™2fs) Yelodty magnituds (m~2fs)  Yelocky magnil
4 & Z'ressure {spf) 0.0027 0.0027 0.0027
C o
- P — 2]

311 MB | 453 MB
- ApioTepd KAIK [Line Graph 4 g1o (& 10 Plot Group2
- Data Set : Cut Line 2D 2
- Expression u
2T. 4 NpooORKN gutTOdiou Kal UTTOAOYIOUOG oTTIoBEAKOUC G SUVAUNG
- [poo6nkn yewuerpiag
Ae&i KAk Geometry> Circle
Radius> 0.002
Position: Base> Center (x=0.05, y=0.005)
Build All Objects
Ae&i KAk Geometry> Boolean Operations > Difference
Objects to Add> uni1
Objects to Subtract > c1
Build All Objects
Aegi KAk Study 1> Compute

Me emmAoyrj Tou Line Integration gugavidetal To TTOPAKATW TTAPABUPO ETTIAOYWV
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J d4step mph
hM@esd o @A lcomomh@v Poas v e @ M2 Co- ] a8 [ LaminarFlow v 8 B Mesh1v = Study1
= Defintions ) Geometry :fz Materials 2 Prysics A\ Mesh ~osway [[Resuts @ @E~® BRBBEE & « F = =@
"IT Model Buider = 0§l settings [ Properties| = O} ¢b Graphics . ¢h Convergence Plot 1| =0
= TTIRE o 8@ N
v @ a4step.mph froot)
¥ () Giobal
(Z) Definitions
¥ % Component 1 (comp1)
» = Definitions
v /A Geometry 1
=1 Rectangle 1 {r1)
71 Rectangle 2 (2)
153 Union 1 (uni1)
@ Circle 1 c1) Selection:  Manual
[ Ditference 1 (dif1)
[53]Form Union (fin) 8
134 Materials
¥ 5 Laminar Flow (spf) Active: |
v @ Fluid Properties 1
2 Equation View
» EBwall 1

» & initial Values 1 T T T
» Sinlet 1 0.04 0.05 0.06

~ Expression ¥ Be ~
» E30utiet 1 - =) T < =7
£Equation View Messages "¢ Progress [7] Log B Table 1 58

/A Mesh 1 o HEY D [afcy N
» ~d Study 1 -p nx+spf.K_stressx -p"nx+spt.K_stressx ‘
v {8 Results Unit: -8.7839E-4 1. ApioTepé KAk oo Line Integration |
» i Data Sets Nm v 2. Data Set > Study1/Solution1
v 1 3. Selection> Manual l
i Line In ion 1 | Description: 4, Expression > -p*nx+spf.K_stressx [
» Wl Tables 0l eeson e | 5. Evaluate |

..
<
i

<
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