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Downforce = %Cl PUZA

Wie C, = duszdnsusana
P = AUNUILIUYeIeINA (kg/m?)
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A = Wuinihdnvessautagnsuds (m?)



L59A1uaIn1A (Drag force)
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n1siasandayim

a

lunisesnuuuiiansandymidunisinaveseiniewuy external flow Mgamngil 30 83A)

Y

waLdeadefln dynamic viscosity = 1.6036x10° m%/s waz Reynolds number 283 airfoil #iléan

vl
Re=— (1)
L
ile Re = wausdluan

L = Anuuiinaay (m/s)

ANNYNIABDIA (M)

V = anusvaslva (m/s)

gt Re = (2007 M/5)(0.248807m) _, 1 45
(1.6036x10°m*“ / s)

[

511,034,420 >5x10° saiunsluaiifunuy turbulent flow
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YUABUNIS Simulation
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5. [ 9u Results ] @31atduStreamline 9712u 25 1&1, @319 plane LitauansAIpressurelu
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139.295 N fua6iu
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1% Redesign : U5uyuAngle of attack (AOA)

LUIAALLASANNI5YBY Redesign

Tumamansuesiva yu Angle of attack (AOA) Aeyuszninailidu Chord line ¥4 Airfoil

[

uwazidunansiananmsivavesesnaisuivingdeiuandlugun 10 laess Angle of attack (AOA)

q

finasiavu1Av8ILTINAIINDINTA (Downforce) MAnTu Tnafiyu Angle of attack azdia1 C, n3aen
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15 - 20 earnieoenuuulaeidendinsinansie 17 samuazaNvoufe 20 ssmuninsUsuYss

wareanwuulvd

NAAWS21AN15 Redesign

osaniflotiiudn AOA 910 13 seadu 14 aen, 17 seruas 20 aamANaIFUNUIN
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PITNT 1 UFNAISINARINGINIAUAE LG INIA ﬁkf‘im'myi/ Angle of attack #7979 9
AOA Downforce Drag force
(1% Simulation) 13° 1453.6 N 139.295 N
14° 1530.3 N 154.72 N
17° 1614.88 N 209.824 N
20°(Critical AOA) 1702.84 N 263.252 N
21° 1679.27 N 288.278 N
:F:t%; [:lté;ll BT rEEERE Om+# /s Adds s
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ANSYS
R19.2
Academic
Function Calculato:
o= - | |~
variable Pressure o |
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Fuid e <]
Results
Force on spoiler_1_20
170284
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[ show equivalent expression

0500 1.000 (m)
0.250
3D Viewer

0
x
0.750 )
Table Viewer | ChartViewer  CommentViewer  Report Viewer
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2" Redesign : v818UUIAVDY Automobile airfoil

LUIAALLASANNISYBY Redesien

INFATNTAUIUVDIAITINATINBINA (Downforce)

Downforce = %Cl PUZA

o C, = duuszanzusana
P = ANNNUIULIDIDINA (kg/m?)
= @
U = feauswesenie (m/s)
A - WuimihAnvessaudsgaIuila (m?)

' ' (%

<@ 7l Y] da‘/ ::1' v v a a LYY
2 ulAI59NA1n81NA (Downforce) hUSHUMUNUANUIGaNUAsUlU fatun1svE18UU
Automobile airfoil Faufiniunnien JsdenaliusinaanenaiAgedu Iseenuuulnalaeyiinis

818UUINVDI Automobile airfoil IBLRLNUNUTFATY 20%

NAAWS21NN15 Redesign

NNSLANVUINVBS Automobile airfoil AU 20% VN THAANL1TAFS1WTINALIUINTU LATHT

v AN oa X W v oW a . . ) PN
AIUDINANANLNUYULTUNY Iﬂﬂ‘l@ﬂqﬂQLLaWQIHW"IT]QW 2 bagNan1s simulation @QEUV] 13

#ITNT] 2 UFANA M TNATINGINIAUAE UIFIUDINIA TANTINYLUINGINIY8S Automobile airfoil

Size Downforce Drag force

(1°' Simulation) 1x 1453.6 N 139.295 N

1.2x 1663.17 N 176.223 N
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Force on spoiler
166317 ]

x
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3! Redesign : 1511 Multi element wing

LUIAALLASANNISYBY Redesien

M3 Multi element wing fianisifi Automobile airfoil Fudnlufivanewes Automobile

'
v v I v a

airfoil BunanAIsUN 14 Tlaun15vin Multi element wing 3g9inlen1ARAURI999 Automobile

Y

airfoil InTualunan1angeseIn1Asening Automobile airfoil Tudnuazdulvg dawalieinie

Inadululuiianeseduluwuifanndu yhliuseliisenaineiniafing Automobile airfoil fsnnaiy

¥ '
) = Y @

LAY LUNUNNUIAATINYDY Automobile airfoil FULLBIINNNUNRLIHANLANLI1AIN Automobile

£
a0 =

. 2 g A a Y & ' v | al
airfoil FULANTLALLTIUT TAEVINUAFINALALTINAINBINIA (Downforce) UAAITU TULAA bAUT

Y

PONLUUHGNYEAIUN 14

(7.) Airfoil 2 T (1) Airfoil 3 Fu

31/17' 14 uaman1391 Multi element wing

[V 4 .
NAaangsa1NN13 Redesign

AN multi element wing @3150a5 19U 59NALANA LAZUIIFIUDINIALIALNLTY

wuiu lnglardauandlunised 3 uaguanis simulation Asgun 15

F75N9] 3 UARNSAILTINATININIAUAL KSFIUDINIA NNINATIAY multi element wing

31U Airfoil Downforce Drag force
1 1453.6 N 139.295 N
2 214193 N 458.992 N
3 2420.57 N 935.398 N
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31]17 15 uanualu Results 999773 redesignlaenisvimMulti element wing (Airfoil 2 )

daiausuuy
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WnuAfad1aLsueINIANIINMEIUiY MIsenuuuuilmunzfusaudsgnsuilaiiosaniiiy

Prinwazlenuiviuldunndswisuiuwsananlaun



16

4™ Redesign : n13ld Gurney flap

LUIAALLASANNISYBY Redesien

NM1500nLUUTMAIENISINYDUAIRINTIUSIAIUA18A1UREIT8Y airfoil 307ILTNI1 Gumney
flaps f95UN 16 Gurney flap a¥938l¥in1siAin separation vesenAgnideueantuniaiumarinli
\inldgndu Feanunsauiiy angle of attack lasnTudauanslugun 17 Failvieusanaidaminiy

Ingaglaluaaluiieanuuuidnuagaagun 18

Low Angle of Attack

Gurney flap is attached to upper

trailing edge of wing. ~

Gurneyfl7
High Angle of Attack,

©

Separated Flow

HighAnglewith GurneyFlap

The EffectofaGurneyFlap

JU7 16 uaninIsinga Gurney flap JUM 17 Uansuaiiiniuain Gurney flap

3’7J77f 18 luwalwiiiifin Gumey flap
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v g .
NAANDSI1NNIS Redesign

NN Gurney flap @3n5aas19Lsine TnefussiueinAsliaisduguiy Jelanng

wanalupn9199 4 uaznans simulation faguyn 19

97157991 4 UFANAMTINADINGINIAUAY UINIUEINIA TAADINAITAY multi element wing

Gurney flap Downforce Drag force
without 1453.6 N 139.295 N
with 1901.09 N 259.793 N

@ A6: Fluid Flow (Fluent) - CFD-Post - [m] x

EEELE® 90 Poowr SEERIFEFNEPO *EEEED OMm £ A ek D
Qutiine  Varisbles  Expressions  Calculators  Turbo Z

M| Macro Calaulator
B8] Mesh Calculator

e ANSYS

R19.2
Academic

Function Calculator

case P ol ~

Variable Pressure ~ D

Orecton (G | - Mo LT

Fluid |air - -
e

Force on spoiler

-leorogi N
[ Clear previous results on calculate E—
[ show equivalent expression 0.250 0.750
3D Viewer Table Viewer Chart Viewer Comment Viewer Report Viewer

JUT 19 uamssialu Results 09073 redesign lngn7siity Gurney flap
v
VDLAUDLLUY

a o

nseenuuulndlanen1sAnes Gurney flaps Wudugnsainusenalasgafitedagide

o

[

¥
a

Wigun13nsaauiinduliunn 1fesainnseuiun1snde Gurney flaps dulidudaunasaiunse

[

dnfenuiinldlaedite ansuinisesnwuusagnsuilamsisifiuiminuazldiuiives wifdes
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5™ Redesign : N15ld Plate

LUIAALLASANNISYBY Redesien

Redesion #1158 MuIRANI91N winglet vasUna3asdudetivannavas downwash
effects fauandlusuil 20 vilansaasie lift force Tduntu oy downwash effects Wunail
Andudedndvuindia Wearusifidwuuresdnidminnindudns anaunisiuesydaglii
anuduiidndudrannni Weinsanfiuinavaelniedesduenaduaaslnaiuduuniia
downwash effects fiauansluguil 21 ¥il# Uift force fiAanas luniseenuuy airfoil Yossauds
#aam3 downforce unnTusoanwuulvadenisun winglets snndudurindu plate faftuanslu

JUN 22 uaglalaaalydeanindnuaeiagun 23

: \6 .(\lQ e{_ €—va¢.:€ex

Upwash Tip vortex
&) Rear view C /\”/
NS ;
Upwash % ™™ (\ ~lo, Upwash

—]> T \ﬂ/KQ\ \) 4 Downwash &\ﬁ\f 7‘

SN,

U 20 uaninIsinm downwash effects FU7 21 uaninisiin downwash effects uuininsoady

Rear wing without end plates Rear wing with end plates

‘ . Small vortices
“~ -

_4 Large -

B High pressure air
M Low pressure air

Vortices:
Swirling air currents at tips End plates:
of wings. Air spills from high Pravent the spilling of air from

pressure side to low pressure high pressure side to low pressure
side of wing, creating vortices, side of wing, reducing vortices .
drag and a reduction This lessens the drag and E(

in downforce increases downforce

FU7 22 ugnd plate UWsaudsgnsniy FU7 23 lumalmsiiiingsines plate
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v g .
NAANS591NN1S Redesign

1INNISAAGY Plate WINAILITOFS19ILTINA TRETALSIAIUBINERALNNT LAY FalaATe

wanalupns1991 5 wagnan1s simulation faguyn 24

FI5NT] 5 UAANAITINATINGINIAUAS K3FIUDINIA MNNDINAITIAL plate

Plate Downforce Drag force
without 1453.6 N 139.295 N
with 1497.25 180.44 N
@ A6: Fluid Flow (Fluent) - CFD-Post - a X

File Edit Monitor Session Insert Tools Help
EEELE@ 90 Puam- SEESEF S HIPO *EEENG  OMD# S N E 6 b
Outine  Varishles  Expressions  Calalators  Turbo =8 !

H] Macro Calalator
B8] Mesh Calaulator

R19.2
Academic

Function Calculator

Case FeF | »

varizble Pressure - D
ot
Flid [ar o]
Results
Force on spoiler
-1487.25 [N
[+ Clear previous results on calculate
[ Show equivalent expression
L] iz I0Viewer | Table Viewer tViewer  Comment Viewer t Viewer

U9 24 uanerialu Results ¥89017 redesign lagnisiiiy Plate

JaLduanuy

nseenkuulndlaenisidiy plate tudwmanenisiinusinadsioniulalduindeiisuiu

=

W13dmesfduLazd L IIueINA WeRsaukdduyunsiiniiedanliunn wilunisude

v
£ 74 =

plate vl# spoiler Anszurunsnanidudeusnniu sg1alsinu plate Yretialumuauudause

w94 spoiler waglanunluun
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6™ Redesign : N3ty airfoil \Ju 2 Fu

LUIAALASANNI5VBY Redesign

nseenwuulutlaenisiin airfoil Wu 2 JutiuiiuuiAnaaneaieniunis redesign Tupsei 2

= a U -;?41 A o 5 = ~ Aﬁy = a . . I 5
A9 UTINADINIANALUIRUALAUIANUT AstLsiuRunlaensiiy airfoil IWuaItULMUNIITEY
d‘ . dy d‘ 1 d! a Y o w V a o Id‘
YA anvageniuuiitiilosainsaudegnsvilaiivedndnlususuinniuniing vililaluaalviy

PoNLUUHaNYLAgUR 25

U 25 Lunalmsiiidl airfoil 2 Fu

[V 4 .
NAaansa1NN13 Redesign

211715 airfoil WU 2 Fuaunsaas1usang lneflssdruaniadaniuduguiy d9laansa

LAASIUAISINN 6 Wazkan1s simulation AU 26

MITNT] 6 UANAMSINATINGINIFUAE USIHIUSINIA TUNNDINATTINY airfoil (T 2 Tu

FIUIUTY Downforce Drag force

1 1453.6 N 139.295 N

2 2099.2 N 254.789 N
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@ A6: Fluid Flow (Fluent) - CFD-Post - [m] x
File Edit Monitor Session Insert Tools Help
EEELDD 90 Puam- SESRF ¢S HELO0 *EEE NG O S 4] E % b

Qutiine  Varisbles  Expressions  Calculators  Turbo Hy : %

H] macro Calalator
B Mesh Calaulator

R19.2
Academic

Case P | @
Variable Pressure -/
Drecten
Fluid [ar - = ey
Results.
Force on spoiler
-2089.2 [N] P
H e e R [ — Q-”
[ Show equivalent expression 0.500 1500 z
0 Viewer  Table Viewer  ChartViewer  CommentViewsr  Report Viewer
U 26 yanarialu Results 489173 redesign Inen siiis airfoil 4 2 9
9
UDLAUDHUY

'
¥ a

nseenwuulvilaenisyi airfoil WWu 2 Fududsnduduyuannmsiziosfivunaiansn

o w !

wirilswsilusmunisudsduldlaiiuaududon amnsaiuusinatulaegsiidedAty waLsIAu

' ¥ '
a = 1 o a

I 4 A e & ) ' - L a X ] &
DINTANLNHNYULYUNU a']L‘Viﬁ!V]LlIEJLW@J airfoil tJu 2 SUULLmﬂ']LLi\?ﬂﬂW‘LmﬁJLWﬂmULﬂu 2 IN1MUUU

1119991NTUAUNTT BV IDINIANNIUYDITENIN airfoil 2 FUTISNWULATINATUNUTLELNIVDING

[

2 Ju nseaniuuivngiusaudaganiangnindnvune
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7™ Redesign : 5AUNNULUIAN

LUIAALASANNI5YBY Redesien

P ! Ay v . a a a v aly
\asanAusanaflaann Redesign WeanulAninenliAiussnaane1nie (Downforce) Ml

gaunnne 39191115 Redesign Tngn1ssiunnuuiAatisigduiialilaAiusinaainaine

[
=

(Downforce) ﬁqwu 1a8911n19 Redesign ﬁaﬂ%uagu Angle of attack \Ju Critical angle of attack
(20°) weneuuARuTinER 20%, ¥Multi element wing (Airfoil 3 ), fin plate, fin surney flap

wag v Airfoil 2 Fu fegun 27

U7 27 Lualvaiidn ssaunnuann

[ 4 .
NaaN531nN15 Redesign

nmseensuulndlagsuynuAnausaasawsing tneuswinuenialavisduuiy

FalaAauanslunsned 7 wasnanis simulation As3UN 28

MITNT 6 UARIAIUTINATINGINIAUE UTIFINOINIA TIADINNITEENUUUIRYTINNNULIAR

design Downforce Drag force

1°' Simulation 1453.6 N 139.295 N

redesign 4232.06 N 2019.82 N
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@ A6: Fluid Flow (Fluent) - CFD-Post - a *
File Edit Monitor Session Insert Tools Help
FRE LD 9 B ESTFI S LHTPO xEEERE OmDat S AMds B
Outine  Varisbles  Expressions  Calculators  Turbo B
H] Macro Calaulator

B8] Mesh Calculator

I ANSYS

R19.2
Academic

Function Calculator
case Ll -
Varizble Pressure -
orcn
Flid | Al Fluids. - |

v

Resuls
Force on spoiler
-4232.06 [M]

Clear previous results on calaulate

I ———
[ show equivalent expression 67500

s e
EEE| [t | 30 Viewer  TableViewer  ChartViewer  CommentViewer  ReportViewer

U1 28 uanesialu Results ¥89n135219)n redesign

daiausuuy

& a

n1seenkUUnTINNLUIAntUTUITII NSz uIun1sHaalinududounindulazn sy
USunadaniiindudmalidunulunsndaiudy n1seeniuuilanusoasnusinalanuidenisus
fiaf1aussinuoiniauInguii NMseenwuuuimunziusaudgnsuil sideanisussnaumenaly

[y

YUIALALUNNTNNINA
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-2 1
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Quora. (2561). What is winglet technology? (eaulal). #UAuaIn : https.//www.quora.com

/What-is-winglet-technology [21 WgAIN181 2561]

ResearchGate. (2559). Wingtip vortices cause downwash which reduces the effective angle of
attack (eaulatl). #UAUAN : https//www.researcheate.net/figure/Wingtip-vortices-cause-
downwash-which-reduces-the-effective-angle-of-attack-1_figl 309476028 [21 WgFIn1e
2561]

Reddit. (2559). How much down force would this spoiler create (@aulatl). &uAuann :
https.//www.reddit.com/r/theydidthemath/comments/46gdnl/request how much down for
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Date
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Contents

1. File Report

Table 1 File Information for FFF
2. Mesh Report

Table 2 Mesh Information for FFF
3. Physics Report

Table 3 Domain Physics for FFF

Table 4 Boundary Physics for FFF
4. User Data

1. File Report

Table 1. File Information for FFF
Case FFF

File Path E:\The Folder-new\uni\yr3\ansys\pj\pj_files\dpO\FFF\Fluent\FFF-
4-00500.dat.gz

File Date 30 ¢&Enét 2018
File Time 05:19:42 PM
File Type FLUENT

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 123548 501462


file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj_files/user_files/Report.htm%23SECTION1.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj_files/user_files/Report.htm%23TABLE1
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj_files/user_files/Report.htm%23SECTION2.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj_files/user_files/Report.htm%23TABLE2
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj_files/user_files/Report.htm%23SECTION3.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj_files/user_files/Report.htm%23TABLE3
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj_files/user_files/Report.htm%23TABLE4
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj_files/user_files/Report.htm%23SECTION4.

3. Physics Report
Table 3. Domain Physics for FFF
Domain - solid

Type cell
Table 4. Boundary Physics for FFF
Domain Boundaries
solid Boundary - automobile_airfoil
Type WALL
Boundary - inlet
Type VELOCITY-INLET
Boundary - outflow
Type OUTFLOW
Boundary - wall solid
Type WALL
4. User Data
Figure 1.

ANSYS

R19.2
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Report 984 1™ Redesign (14°)

Date

2018/11/30 22:10:46

Contents

1. File Report

Table 1 File Information for FFF
2. Mesh Report

Table 2 Mesh Information for FFF
3. Physics Report

Table 3 Domain Physics for FFF

Table 4 Boundary Physics for FFF
4. User Data

1. File Report

Table 1. File Information for FFF
Case FFF

File E:\The Folder-
Path new\uni\yr3\ansys\pj\pj\spoiler_14_files\dpO\FFF\Fluent\FFF-4-
00500.dat.gz

File 29 ¢&Ené! 2018
Date

File 04:19:31 PM
Time

File FLUENT
Type

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 120678 497302


file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_14_files/user_files/Report.htm%23SECTION1.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_14_files/user_files/Report.htm%23TABLE1
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_14_files/user_files/Report.htm%23SECTION2.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_14_files/user_files/Report.htm%23TABLE2
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_14_files/user_files/Report.htm%23SECTION3.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_14_files/user_files/Report.htm%23TABLE3
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_14_files/user_files/Report.htm%23TABLE4
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_14_files/user_files/Report.htm%23SECTION4.

3. Physics Report
Table 3. Domain Physics for FFF
Domain - solid

Type cell

Table 4. Boundary Physics for FFF
Domain Boundaries

solid Boundary - inlet
Type VELOCITY-INLET
Boundary - outflow
Type OUTFLOW
Boundary - spoileri4

Type WALL
Boundary - wall solid
Type WALL

4. User Data

Figure 1.
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Report 484 1™ Redesign (17°)

Date

2018/11/30 22:14:28
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Contents

1. File Report

Table 1 File Information for FFF
2. Mesh Report

Table 2 Mesh Information for FFF
3. Physics Report

Table 3 Domain Physics for FFF

Table 4 Boundary Physics for FFF
4. User Data

1. File Report

Table 1. File Information for FFF
Case FFF

File Path E:\The Folder-
new\uni\yr3\ansys\pj\pj\spoiler_1_17_files\dpO\FFF\Fluent\FFF-
11-00500.dat.gz

File Date 28 ¢Ené! 2018
File Time 12:59:39 PM
File Type FLUENT

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 91357 380008


file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_17_files/user_files/Report.htm%23SECTION1.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_17_files/user_files/Report.htm%23TABLE1
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_17_files/user_files/Report.htm%23SECTION2.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_17_files/user_files/Report.htm%23TABLE2
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_17_files/user_files/Report.htm%23SECTION3.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_17_files/user_files/Report.htm%23TABLE3
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_17_files/user_files/Report.htm%23TABLE4
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_17_files/user_files/Report.htm%23SECTION4.

3. Physics Report

Table 3. Domain Physics for FFF

Domain - solid

Type cell

Table 4. Boundary Physics for FFF

Domain Boundaries
solid Boundary - inlet
Type VELOCITY-INLET
Boundary - outflow
Type OUTFLOW

Boundary - spoiler_1_17

Type

WALL

Boundary - wall solid

Type

WALL

4. User Data

Figure 1.
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Report 984 1™ Redesign (20°)

Date

2018/11/30 22:17:30

Contents

1. File Report
Table 1 File Information for FFF

2. Mesh Report

Table 2 Mesh Information for FFF
3. Physics Report

Table 3 Domain Physics for FFF

Table 4 Boundary Physics for FFF
4. User Data

1. File Report

Table 1. File Information for FFF
Case FFF

File E:\The Folder-
Path  new\uni\yr3\ansys\pj\pj\spoiler_1_20_files\dpO\FFF\Fluent\FFF-4-
00500.dat.gz

File 28 @©tnet 2018
Date

File 06:09:08 PM
Time
File FLUENT
Type
File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 117094 486265


file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_20_files/user_files/Report.htm%23SECTION1.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_20_files/user_files/Report.htm%23TABLE1
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_20_files/user_files/Report.htm%23SECTION2.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_20_files/user_files/Report.htm%23TABLE2
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_20_files/user_files/Report.htm%23SECTION3.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_20_files/user_files/Report.htm%23TABLE3
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_20_files/user_files/Report.htm%23TABLE4
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj/spoiler_1_20_files/user_files/Report.htm%23SECTION4.

3. Physics Report

Table 3. Domain Physics for FFF

Domain - solid

Type

cell

Table 4. Boundary Physics for FFF

Domain Boundaries
solid Boundary - inlet
Type VELOCITY-INLET
Boundary - outflow
Type OUTFLOW

Boundary - spoiler_1_20

Type

WALL

Boundary - wall solid

Type

WALL

4. User Data

Figure 1.
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Report 484 1™ Redesign (21°)

Date

2018/12/01 22:40:41

Contents

1. File Report
Table 1 File Information for FFF

2. Mesh Report

Table 2 Mesh Information for FFF
3. Physics Report

Table 3 Domain Physics for FFF

Table 4 Boundary Physics for FFF
4. User Data

Figure 1

1. File Report

Table 1. File Information for FFF
Case FFF

File Path D:\J\Intania\work\com
aid\ansys\Spoiler_1_21_files\dpO\FFF\Fluent\FFF.1-11-00500.dat.gz

File Date 29 November 2018
File Time 03:17:41 PM
File Type FLUENT

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 119233 494597
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about:blank#SECTION1.
about:blank#TABLE1
about:blank#SECTION2.
about:blank#TABLE2
about:blank#SECTION3.
about:blank#TABLE3
about:blank#TABLE4
about:blank#SECTION4.
about:blank#FIGURE1

3. Physics Report

Table 3. Domain Physics for FFF
Domain - solid
Type cell
Table 4. Boundary Physics for FFF
Domain Boundaries
solid Boundary - inlet
Type VELOCITY-INLET
Boundary - outflow
Type OUTFLOW
Boundary - spoiler
Type WALL
Boundary - wall solid
Type WALL
4. User Data
Figure 1.
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Report 984 2" Redesign (Ve18UU1A)

Date

2018/12/01 22:52:19

Contents

1. File Report
Table 1 File Information for FFF

2. Mesh Report

Table 2 Mesh Information for FFF
3. Physics Report

Table 3 Domain Physics for FFF

Table 4 Boundary Physics for FFF
4. User Data

Figure 1

1. File Report

Table 1. File Information for FFF
Case FFF

File Path D:\J\Intania\work\com
aid\ansys\Spoiler_1_13_w_files\dpO\FFF\Fluent\FFF.1-8-00500.dat.gz

File Date 28 November 2018
File Time 11:37:13 PM
File Type FLUENT

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 109761 466103
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about:blank#SECTION1.
about:blank#TABLE1
about:blank#SECTION2.
about:blank#TABLE2
about:blank#SECTION3.
about:blank#TABLE3
about:blank#TABLE4
about:blank#SECTION4.
about:blank#FIGURE1

3. Physics Report

Table 3. Domain Physics for FFF
Domain - solid
Type cell
Table 4. Boundary Physics for FFF
Domain Boundaries
solid Boundary - inlet
Type VELOCITY-INLET
Boundary - outflow
Type OUTFLOW
Boundary - spoiler
Type WALL
Boundary - wall solid
Type WALL
4. User Data
Figure 1.
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Report 484 3 Redesign (2 Airfoils)

Date

2018/11/30 22:21:32
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Contents

1. File Report

Table 1 File Information for FFF
2. Mesh Report

Table 2 Mesh Information for FFF
3. Physics Report

Table 3 Domain Physics for FFF

Table 4 Boundary Physics for FFF
4. User Data

1. File Report

Table 1. File Information for FFF
Case FFF

File Path E:\The Folder-
new\uni\yr3\ansys\pj\pj2_files\dpO\FFF\Fluent\FFF.1-10-
00500.dat.gz

File Date 27 ¢§Ené! 2018
File Time 10:24:54 PM
File Type FLUENT

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 79589 411068


file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj2_files/user_files/Report.htm%23SECTION1.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj2_files/user_files/Report.htm%23TABLE1
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj2_files/user_files/Report.htm%23SECTION2.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj2_files/user_files/Report.htm%23TABLE2
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj2_files/user_files/Report.htm%23SECTION3.
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj2_files/user_files/Report.htm%23TABLE3
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj2_files/user_files/Report.htm%23TABLE4
file:///E:/The%20Folder-new/uni/yr3/ansys/pj/pj2_files/user_files/Report.htm%23SECTION4.

3. Physics Report
Table 3. Domain Physics for FFF
Domain - solid

Type cell

Table 4. Boundary Physics for FFF
Domain Boundaries

solid Boundary - inlet
Type VELOCITY-INLET

Boundary - outflow
Type OUTFLOW

Boundary - spoiler2
Type WALL
Boundary - wall solid
Type WALL

4. User Data

Figure 1.
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Report 484 3 Redesign (3 Airfoils)

Date

2018/11/30 22:23:25

Contents

1. File Report

Table 1 File Information for FFF
2. Mesh Report

Table 2 Mesh Information for FFF
3. Physics Report

Table 3 Domain Physics for FFF

Table 4 Boundary Physics for FFF
4. User Data

1. File Report

Table 1. File Information for FFF
Case FFF

File Path E:\The Folder-new\uni\yr3\ansys\pj\pj3_files\dpO\FFF\Fluent\FFF-
11-00500.dat.gz

File Date 30 @ @tne! 2018
File Time 08:08:57 PM
File Type FLUENT

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 125195 495136
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3. Physics Report
Table 3. Domain Physics for FFF
Domain - solid

Type cell

Table 4. Boundary Physics for FFF
Domain Boundaries

solid Boundary - inlet

Type VELOCITY-INLET
Boundary - outflow

Type OUTFLOW
Boundary - spoiler3

Type WALL
Boundary - wall solid
Type WALL

4. User Data

Figure 1.
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1. File Report

Table 1. File Information for FFF
Case FFF

File Path D:\J\Intania\work\com
aid\ansys\Spoiler_1_13_gurney_files\dpO\FFF\Fluent\FFF.1-8-
00500.dat.gz

File Date 01 December 2018
File 09:44:53 PM

Time
File FLUENT
Type
File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 119156 484508

a2
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3. Physics Report

Table 3. Domain Physics for FFF
Domain - solid

Type cell

Table 4. Boundary Physics for FFF
Domain Boundaries

solid Boundary - inlet
Type VELOCITY-INLET

Boundary - outflow
Type OUTFLOW

Boundary - spoiler
Type WALL
Boundary - wall solid
Type WALL

4. User Data

Figure 1.

0.250 0750




Report 98¢ 5™ Redesign : n15ld Plate

Date

2018/12/01 22:42:11

Contents

1. File Report
Table 1 File Information for FFF

2. Mesh Report

Table 2 Mesh Information for FFF
3. Physics Report

Table 3 Domain Physics for FFF

Table 4 Boundary Physics for FFF
4. User Data

Figure 1

1. File Report

Table 1. File Information for FFF
Case FFF

File Path D:\J\Intania\work\com
aid\ansys\Spoiler_1_13_wing_files\dpO\FFF\Fluent\FFF.1-8-
00500.dat.gz

File Date 01 December 2018
File Time 10:16:49 PM
File Type FLUENT

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 55082 238194

aa
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about:blank#TABLE4
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about:blank#FIGURE1

3. Physics Report

Table 3. Domain Physics for FFF
Domain - solid

Type cell

Table 4. Boundary Physics for FFF
Domain Boundaries

solid Boundary - inlet
Type VELOCITY-INLET

Boundary - outflow
Type OUTFLOW

Boundary - spoiler
Type WALL
Boundary - wall solid
Type WALL

4. User Data

Figure 1.
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2. Mesh Report

Table 2 Mesh Information for FFF
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1. File Report

Table 1. File Information for FFF
Case FFF

File Path D:\J\Intania\work\com
aid\ansys\Spoiler_1_13_d_files\dpO\FFF\Fluent\FFF-12-00500.dat.gz

File Date 29 November 2018
File Time 07:23:21 PM
File Type FLUENT

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 93322 390681

a6
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3. Physics Report

Table 3. Domain Physics for FFF
Domain - solid

Type cell

Table 4. Boundary Physics for FFF
Domain Boundaries

solid Boundary - inlet

Type VELOCITY-INLET
Boundary - outflow

Type OUTFLOW
Boundary - spoiler

Type WALL
Boundary - wall solid
Type WALL

4. User Data

Figure 1.
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1. File Report
Table 1. File Information for FFF
Case FFF

File D:\J\Intania\work\com

Path aid\ansys\Spoiler_3_20_L_w_g_d_files\dpO\FFF\Fluent\FFF.2-10-

00500.dat.gz

File 28 November 2018
Date

File 10:38:01 PM
Time

File FLUENT
Type

File 19.2.0
Version

2. Mesh Report
Table 2. Mesh Information for FFF
Domain Nodes Elements

solid 114313 456236
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3. Physics Report
Table 3. Domain Physics for FFF
Domain - solid

Type cell

Table 4. Boundary Physics for FFF
Domain Boundaries

solid Boundary - inlet

Type VELOCITY-INLET
Boundary - outflow

Type OUTFLOW
Boundary - spoiler

Type WALL
Boundary - wall solid
Type WALL

4. User Data

Figure 1.




