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als PROJECT SETTINGS HELP

§ = Select CFturbo file...
Pump o
= Recent projects = Sample projects
©) proj {2) ple proj
& last design fan
Fan & LAST DESIGN G-FAN
& LAST DESIGN G-FAN
& last design fan
Compressor

Gas Turbine

Hydro Turbine

el Gyl Agalsh) 3.1 Jsi)
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50 Angpall  Bpseall gl

3.14 0.298 Q,[M’/s] anall Gaxil
158 163 [pa] U bl b cleluall
1000 3000 [rom] oylyeall de o

tdalad) cilalasy) 2.2
«(Global step window) dalall sglaall 538l 8 dsaresaill il yuaiall JLAa] iy cdds jall 22a 8
cObsMl) Ao yung Jaiall clylid ¢ KU 3l Jaee Jedin Allg (2-3) KA B miage 9o LS
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Global setup

Design point (3)

v &

Name | Air (20°C)

Inlet conditions

Pressure (total) pt 1E5 |Pa

A g

Flow rate ~ Q[ 0.289 I m/s
Total pressure difference ~  Apt I—'IE»B” Pa
Revolutions n l 3000 i!min

* can be adapted for each impeller separately
Fluid

Temperature T{ 20.0|°C
+ Optional
Values Cordier
General machine type:  Axial
A " s
i d
specific speed >
Specific speed (EU) nq 224
Specific work Y 136 mY/s’
Power output PQ 0.047 kW
Mass flow m 0.347 kg/s

Global setup

Design point @

Flow rate v o Q  3419|m's
Total pressure difference v ﬁhpt. 158.11 | Pa
Revolutions n E /min

* can be adapted for each impeller separatel
Fluid

Name  Air (20°C)

Inlet conditions

Pressure (total)

Temperature 1 200 (*C
Values Cordier
1d imm]
400
&(o) [ am)

Impeller diameter

T T T T
2000 3000 4000 5000 6004

Rotational sﬁeed

any g9 psanall) Cilaydiag @Dlaa 2.2 J<aEl

J9ad) gial) asawad 3.2

Lot ol oda yiiad L (gysmal) eall Facedhyll aladl) aaail Al aladl) AdlE yeaie 223

A aracaill cilghi xaeal (gpmill daaal) elulS




Add component

D MNEW

Start design from scratch
e rew
E Mew Axial Impeller
"r/ Mew

)

nf
@) Mew Cutlet Volute

Centrifugal Impeller

Stator

EXISTING

=

Load existing geometry elements

Import

Fturbo component

Import external

component

1l

STAGE DESIGMER
Add multiple stages (impellers)

Start Stage Designer

Uaal) g0 4L33) 3.3 Jeal

Blgall Adaall daaiyl) sla¥) 1.3.2
o ygnall dag pall aaiaiy Aabeiall i) Jal S Gua Gy aladl DG e dgalsll sda ()s<H
skials (Impeller  type) dlaall g5 jlad) ) a8l salall 35S JLa) 2 oJg¥) anidl 8
(work coefﬁcient) Jeal) Jalaa (1 JS JW8Y) ‘fm\ eyadl Ul o .(clearance tip) oasdll
slaally joaal) Sl daaiy agdi (BN ghall 8 (Lnanadly 2aalinng V1) 5l po ol Jaleas
Eabia dsaal LAY il i) Jodin DN ALY 8 lapall il oz padly Jaaal) aie

A die il Gluag dile )

Ma =]
S o o ensions
Setup © Parame ters N + © Setup © Parameters © Dimensions
X < Set def "t —_—
3 ] Automatic 4 Setdefau SN
—' | Parameters < Is>  [CJManual dimensioning (D
=  Used for impeller diameter dS2
£ A S e > — EUnshrouded Tip clearance xin| 097| xout| 0.97|mm
= :
Used for hub diameter dH2 $ | Material density pld 1.2225 |kg/m® Tx
Diameter ratio dH/dS v2 >
Impeller type Ll standard ~
Meridional expansion/ contraction Coaxial
Inflow swirl Upstream swirl -
Used for inlet diameters diH1, d51
Meridional velocity ratio
Blade design mode <, Airfoil ~
Efficiencies =
[ Design retevant Information onty ~  Multi stage options
Aecrodynamic efficiency W % Initiel dofault sett & =
ing >
Volumaetric efficiency nv *% Hub/Shroud curve mode Straight line
Addtl. Aerodynamic efficiency nhe 100 % () Meridional edges Straight line
(] Use n for main < fimensions Blade shape Free-form 3D

M\ CMAaa 4.3 J8
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e sl deyal) e alaeYU

(_1:) tuats =
dial coordinate + @ Setup © Parameters © Dimensions
u (sl
] Main dimensions
N % Jaw Calculate | [] Automatic
\ - Inlet
5 -
N = Hub diameter inlet dH1 74.3 |mm
o 3 i
Shroud diameter inlet d51 195 [mm dTip
- e . .
o - N\, — Outlet
i ) ’ \‘\‘ Hub diameter outlet dHz | 74.3 |mm
- : -
N Shroud diameter outlet ds2 | 195 |mm dTip= 193.1 mm

o Y L

esding edge =~ Teailing edge

cm [mss]
e i cordinate
—

(Sl il puad) il o Coanl)) Bl Alnad) Ml 5.3 Ji

At SVl araaill 3l o aadiady Gllaill Chatie die lae dai 4 deyud) cilibie
LKA Al il Jaad) e Aoyl clifie
sl gall uld) Jasal) aranai2.3.2
Ona ) a5 cGaSall mana dolee 3 Aanlall 00 Lajall 58 )l sl apecas
JUTTE)

el G Sl v/

Dl jead) o v
bl (3@l Jlea 1.2.3.2
) ABLRYL (Dlly onal) Tama waaT Jading caled) 3050 jliae aracai o anidll 38 (gging
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Primmary flow path | Hub/ Shroud soflids ] Secondary flow path l
= =] € -~ = — ==m - B >/ = = <> Meridional flow

radial coordinate
r Imm]

160

100

o
N
[+}

e ] i 8 i

20
o
—20 -}
_ao
] = [mml
d axial coordinate
=1 -80 -60 -ao -20 o 20 ao 60 20 100 120 140

) e 6.3 JSa

(wlal) CdAY) saal) pun 2.2.3.2
d.d;.udlu.\@)\_u;\ ;:)A‘;AJ ca_aLal\ | J\/} J}AAS\ ?"M"‘-ﬁ_\;u;)d\ oda LSJJA.I

\PEQY)

. rMeridional contourn
ey e oo e 1 Secondary How pacn I
@ = > R e o e S o on e -

radial coordinate
r [evvenm ]

oo

<o

= [vrmen ]
axial coordinate

dag pal) il avanal 7.3 i)
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zlall yailad 3.3.2
bl b Clanadll sae o8 (A D) CDlAe aul e Cilaiall 2ae 2 dgalsl) sla 8
NACA 65-010 7Ll gs5 5Laay Z3IEN dgalsll alasiad S . elarlly saall deju Jias 450l
ohid) o%ag el doglys sLint¥) dglyy gl Joa e Ally ez Liall (ailiad 2 <ol

Al et (@l o (el gl

Mumber of blades [ F = Mumber of blades | = |
@ Spans | S cucm © Profil — € Properties & Spans | & cucm | © Profiles © Properti —
aaaaaaaaaa o Lisblein @ (m . [ Gy
Profile properties 2] Autor v 2] Autar
@@ S = — =~ — =~ —
Group e pan (D v [°1 L]l 7] Sweep carrection
Hub 1 e Hub 1 216 40.01 77,
72.9 a2.99 65.9
[
= 65.0 45.64 55
= 58.0 a7.96 as.8
= s2.1 a9.96 ETS
o a7.1 s1.6 2.4
= as.0 53 7.9
= ¥ 9.4 54 2a.6
= 6.5 s4.7 2
= s ss 20.6
= & ss 19.6
= a.s sa.8 19
=] 277 sa. s
= 28.0 s3 o
=] - 24.5 sz

zlall pailas 8.3 Jidl
zlal) aada 4.3.2
b 2Sail e LS agpal Jsa elsal) Gl cpmantl g Liall e 8 oSatll dgalgl) o2 ardius

cJuadl IS elsgll (38 ol ABla) avcdng CalalY)

el il Qg elsel) Gla a3 DA (e Aagyall el Cpead e dgalgl) S5 ¢ jlanaly
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=
ARS O-FE-&-

30 4Tangential coordinate
1T tmm]

z [mm]
Axial coordinate

30 40

g lall adada 9.3 J<il)
Mad) AN z3geil) 5.3.2
4lgll pailadlly Jualall W gy (s3lls « CFturbodlaus 4abu) aiy il sladY) D = 3gaill
CFturbo ¢ jaeaill duwailly Lol Lailes) ol acaje 8 caiy Lo oSanl) Load Ly« arecaill
ANSYS Space a5 Lgaliat Al dapall cll) 8 Lo cioa 820 ) arenail) joraly W e

Claim.

(Sraal) Bpsual ¢ Aaall) 8250, 3D J<a 10.3 Jsia

45



CFTurbo 5\y 2y, M) (jﬁ) C/‘)\'ﬁ 0’035\

&.)133\ Q)AM ?5.6.&4:\ 4.2

el areal dal (e dag el lgall gall saeal & lgaydn 2 Sl dplall olghadll (il 2 o

Add component

D NEW
Start design from scratch
o New

A New Axial Impeller

Centrifugal iImpeller

[/'/ New Stator

EXISTING
E Load existing geometry elements
Import CFturbo component
Import external component
[:[:D STAGE DESIGNER
Add multiple stages (impellers)

Start Stage Designer

) gal) asaad HLaa) 11 .3 Jeal

Main dimensions x
= - General Menid: vl
[ Extent+ Inlet | | Inlet + Outlet = eridian alues
Stator type == Acial diffuser 4 Setdefault atic sketch for illustratio
tlet 150 I
Extent Inlet tlef Material density p| 12225 | kg/m* radial coordinate =
Neighbori toutlet g i)
ring component ot
e r;g e 4 With blades 130
Couplin n flow direction (Fixed by Upstream Outlet
> [ Splitter blades 1203
Hut z= 61.8 mm r= 715 mm 2
= [MUnshrouded  Tip clearance  xin| 0.0001 xOut| 0.0001| mm 103
Shroud = 61.8 mm 97.3 mm
100
v Extent + Inlet I Inlet + Outlet | ]
%1
I"l/et Extent Inlet ‘ et | i
, Centerline |/ Hub, Shroud 03
Extent (Inlet to Outlet) 3 | :1
Offset . Centerline '/ Hub, Shroud o |§ &
n n a
Hub Az mm Ar 0{mm 604 | |
Hub  Axial v
Shroud 2z 0| mm or 0| mm 2 | |
—— Azl 1203|mm mm e | Hub |
Absolute (incl. offset) Z
- - 30
Hub 2| 61774 |mm o 3715|mm L[ 1203]mm
204
Shroud z| 61774 |mm r 97.3 [mm Shroud  Axial v 10
sz 1203|mm mm (E
z [mm]
L[ 1203|mm el axial coordinate|

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

V é // é “% T o 4 No messages U o

Culil) gal) alad 12.3 Jad)
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radial coordinate aste extra polyline |
r [mm]

z [mm]
axial coordinate

culdll gall dlgs JSa 13.3 Jeal

A g

Number of blades 5% | O
© Blade setup © Spans © Blade angles
= Calculate oBLE Calculate oBTE
[[]Automatic aBLE  Automatic oBTE
JHE=] HE—
span () aBLE[7] oBTE [
Hub 1 400 90.0
458 90.0
Middle 3 51.5 90.0
57.3 90.0
Shroud 5 63.1 90.0

colll) s ailed 14.3 Jeil
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Ly sf

o.8

0.6

0.4

4 meridional coordinate

qm -1

1 t[-]

] tangential coordinate
-1 -o.8 -0.6 -0.4 0.2 0.2 0.4 0.6 o.s 3 1.2 1.4 1.6

Hub Middie Shroud

AN asagd Bla b maiall cldlaa) 15.3 Ja

Blade thickness
10 s Imm]

I [mm)]
Blade length

5 6 ) 8 9 10 1 12 13 14 15

Hub  Middle  Shroud

asngd) Lola (S Lawi 16.3 J<al)
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Global setup

mpeller

design

I_

[ |

[
vViain Blade Vieridiona
dimensions properties geometry

' Parameters

Properties

3D model (Rotor +
Stator)

|
Blade
Profiles

|
ator
design

viain

dimensions

Blade

properties

blade mean

line

blade

profiles

CFTurbo gk Jas hhia 17.3 J<dl)

Blade edge
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oln el mbiy ) gl a5 IGES JSTEP  fia @lliy  (1.4)JSEN & maage
ANSYS =il Jily mele aseai malin o Ble @ GASPACE CLIME

.WORKBANCH

DESIGN MODELER gl (s dagsal | 2.4 <)

700mm

dlaal) Jaka \gaiag 2 dagall 3.4 (<)

sl il Ll daay @llyy Ansys Design Modeler zaliy ) aass ahoa¥) dlsje ae

(2-4) JS&) b 4apas (Sa s3lly (DOMAINE)
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el 3l 8 Al e A5 pladial (Ko s b eddasey Luas Lgiaia
2t elaal) duvia o Anngl) A Sl Al o) Algal) A2 Las) ey AV
Gropa Alle saga ) A< e Jgeasl) ) .CFD sSladl cilillaiag dgaall Jagyd (AlSaal)

.(',.I.u;.\l_. *b(bs.«.u.\j* :'"‘MAL"_. ‘fuybal \36;} E\éj Lﬂb ?’L‘“"'" ¥ JEJ 4:\33:3‘9{9 :\.5_..\3.3 C._;Itue; dg.«a;ﬂ

8 3 mabll (gl (e ey (s1lly Meshing zaliy iyl oo lilla 8 3Kl (S dilee <o
Adll Jiny AnSys malin asty dus Sl A<l J€0 Adpk Guli gyk oo dllly Jlal
Alyy SR el e cOaetl) G Jess L 38 Gl pag dosasll els¥) ol Mdn aa
Sizing 4galy dila) 3y e @iy 0,008 (gylud dwiy Element Size jaiall aas ailacly
First 1Y) dadall dlecd 0,0005 ek Inflation 538U (e doaall Zaudall e Jaadl) 5 5 (he
Jlaall mhacd dpanss 25 Cillaall 038 £lgdl 2asg Aaks 20 o 0k Gilaids saeag layer thickness
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shall da g depally aial) Jie gl Glys (ailad b oo ANSYS Fluent galiy L
el SSaal)l il aladiunl aecaell zisall 8 elsgll RSl (ailadll ) dELaY
AaeS (AL Llini coles Jie cpilsall Daaledl) diatll cialad Js lls il (CFD)
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ol Al Lijall Dbl e aladll (e de genal (g0 Ja 408 @(CFD) Aoaaal) B\Slaall dugs
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ANSYS FLUENT gzaliy dgaly 0 4daali6.4 J<il)
& silly ACEAl sda sty Jal Ke RNG ol z3gai jlid) sl (e 8hadl) oda (el

2850 (e A A Jary olg Ko SST #3gai cunpad o o am ade alae Y
doaal) by il 1.3

STV IS PRPQ (R PEVESY I TP 1 PV [ PV, SR U VX PSPV, S . EX - L WA PR

. PN
daaal) Jag pddly cMAaalll.3 Jgaa

Lyall g s L) Zalaial)
Mass flow inlet 0.36 [Kg/s] Jaadl)
Rotational wall 3000 [rpm] dag yall dalaia
Stationery wall / @bl L
Pressure outlet 101325 [Pa] zaall
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Laal) hg il Cilida Jiay JS& 7.4 JS&Y

bl @lpdiga 2.3
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Aagyall L asally Jaadl
ki 4
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0.36 ) 31 5lslas O Aailil) highcal) b 2.4 Jgaa

&) 0P

59.333203 -100.5656 -41.232397 0
63.415106 -106.13256 -42.717454 0.125
138.534074 2.2629656 140.79704 0.222
81.955636 0 81.955636 0.922
100 |
£ of
=
sof
-100 : :
'1590.-21 S T T T —
Z[m]

i) Jsh Ao hagraal) oyt 8.4 JSal
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Bl ANy ceal) Joh o AL hial) @i 3.4 Jgia

oA Iagpall pae  Aaguall Jase Jadl

62.52679  136.0825  -61.7095  -91.587188
66.76296  134.5135  -53.5127  -76.136673
52.13165  122.415 -84.322  -83.371924
105.4895  175.972 -49.8672  —48.744362
81.95564  140.797 —42.7175  -41.232397
123.2242  175.289 20.40583  22.044593
111.0405  160.3395  52.40331 54.477265
132.8519  181.2208 103.8494  106.330159

Gl AN el Job Ao oSlad) il @yt 4.4 Jgas

N Iagpall gaa dagyall Jasa Jasal)

0 30.7906 -127.16 -103.31 _
0 26.171 ~117.44 9445 [02
0 -9.975 ~118.04 ~114.32 _
0 44.8513 ~93.899 -89.048 _
0 2.26296 ~106.13 -100.57  [10:36
0 27.6131 ~57.984 -51.206 [0
0 ~10.34 -51.222 ~42.397 _
0 ~8.3692 ~18.45 ~8.124 _

59




&) o

200 -
150 |-
100

50

Pt[Pa]

-100 |

0.16
0.26
0.36
0.46

_1 50 i 1 1 1 l ! | | l ! d i l | | L l Il Il I l
Z[m]

@ ANy ) Jgh Ao ) daidall <pas 9.4 Jeal

100

Ps[Pa]

50

-100

_1 50 I il Il Il I ! Il Il I 5 Il Il I Il il ! I L 5 | I L

0.2 0 0.2 0.4 0.6 08
Z[m]

Gl AN Qi) Job o oSl sl ¢yt 10.4 <&
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200

180 |-
160 |

140 f

016 |

0.26 |

&) 0P

0.2 0 02 04 06 08 1
Z[m]

Gl ANV ¥ Yo Ao Saalial) Jnbal) eyt 11.4 J<al)

Gl s AN ajally dag el Jia B GAN @milii 5.4 Jgan

314.159265

0.1578274
0.16123612

0.1804769
0.20246337
0.20141905
0.19267756
0.17259613
0.15158506
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197.791926
188.026188
206.737022
225.839271
183.514494
154.883118
107.936172
77.37141

0.16
0.2
0.26
0.3
0.36
0.4
0.46
0.5
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(303l AV Aag jal) 5eliSy Ao Uain) 6.4 Jsis

52.2092434 31.6467082 0.16
60.7277595 37.6052376 0.2
77.5481142 53.7516257 0.26
87.1315654 67.7517813 0.3
85.4030907 66.0652178 0.36
83.7209594 61.9532472 0.4
74.9022821 49.6506391 0.46
66.4500597 38.685705 0.5

160
140 F
120 F

100 |

Pu[W]

80 F
60 |
a0 |

20 |

0.25 0.3

0.35 0.4

Qm[Kg/s]

0.45 0.5 0.55
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Résumé

Cette étude porte sur la conception d'une hélice axiale a flux soufflant ou
aspirant a l'intérieur d'une soufflerie utilisée pour des expériences scientifiques
visant a mesurer les phénomeénes aérodynamiques tels que les caractéristiques des
flux sur les ailes. Les caractéristiques géométriques de la conception de I'hélice
ont ete étudiées en premier lieu, puis le logiciel CFTurbo a été utiliseé pour
concevoir cette derniére en fonction des parametres d'entrée tels que la différence
de pression, la vitesse de rotation, etc. Ensuite, le fichier a été importé depuis le
logiciel sous forme de fichier STEP dans le logiciel Ansys Fluent pour analyser
les performances de I'hélice et observer son efficacité. Enfin, cette hélice axiale a
été fabriquée en la modifiant a lI'aide du logiciel SolidWorks, puis imprimée a

I'aide d'une imprimante 3D et d'autres équipements pour concrétiser ce projet.
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Summary

This study revolves around the design of an axial fan for air propulsion or
absorption within an aerodynamic tunnel used for scientific experiments to
measure aerodynamic phenomena, such as measuring flow characteristics on
wings. The study initially focuses on the geometric properties for fan design. The
software CFTurbo is then utilized to design the fan by inputting parameters such
as pressure differential flow and rotational speed. The file is then imported into
the ANSYS Fluent software in STEP format for analyzing the fan's performance
and monitoring its efficiency. Finally, the axial fan is created by modifying it
using SolidWorks software and printing it using a 3D printer and various devices

to materialize this project.
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