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Select desired machine type
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@ Global Setup \

CFturbo®
Specify Design point values and fluid

Global setup (Ventilator) 4

—Design point General machine type: Axial

Flow rate 0 (3086 méh Q Q
Energy transmission Luopt (500 Pa ETI x 4

Revolutions n [3500 fmin

(V)]
o
Q
)
(7))
- —Fluid ol e = e—aad— e S sd—So——
070) specific spead ———=
7 Name | Air (20°C) - P
G) Specific speed (EU} ng 195
-c — Inlet conditions
(. Specific work b i 418.67 meie®
Q Total pressure pt|1E3 Pa
— Power output PG 0.43 kKW
8 — 4 Optional WMass flow m 1.032 kg's
E Direction of rotation (®) Right (clockwise)
— (=een in neg. z-direction) {:} Left (counter-clockwise)
Additional
100
-g Aerodynamic efficiency fih+ % [E]
< Pre-Swirl

Ih}rFIuw angle | by Swirl number |
Huhlﬁﬂ :
Shruudlﬁl] :

g = tan~? [Cmsfr%}

v OK ¥ Cancel | ? Help
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Axial impeller design steps
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€ Add impeller component

Select New Impeller in the diagram

| L—_I = = | AF nq182 airfoil (generic).cft (VENTILATOR) - CFturbo 10.2
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How to access the single design steps?

Q CFturbo®

Use Impeller menu or components toolbar inside the Meridian shape
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P |
1 -
e 2 tr & D
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: Main Meridional Blade Blade Position
: dimensions contour properties profiles / Sweep
L Meridian Airfoil blading

IMPELLER

AF ng182 airfoil (generic).cft (VENTILATOR) - CFturbo 10.2
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O Main dimensions ©

CFturbo®
a) General setup b) Empirical parameters
Main Dimensions Main Dimensions
+ 0 Setup | €) Parameters | € Dimensions | + O Setup E Parameters | ©) Dimensions |

2] 121 General 121 [ Automatic | o) Setdefautt

Q. [~ Manual dimensioning

QJ - ~ rParameters

"J; € [V Unshrouded Tip clearance |1 mm T | Calculate impetier diameter dS2 with +

= — T | Work coefficient v w[0.30575

cC E | mpelertype | T standard v| £

b,D Calculate hub diameter dH2 with

Ry i i FS L' H2=00

(V) —Power partitioning between impellers 1o EET Tl e |E| v e

G) Lip= 500 Pa

O Weridional expansion/ contraction = =|=

. 0% W oiox - | S

O Calculate inlet (dS1, dH1) with
e Merid. velocity ratio E cm2iemi [

Q. L

E —Efficiencies
o — I Design relevant | Information onhy | +
TU —Blade design mode
— i ) "r

>< = l@l Airfoil Uszing pre-defined blade profiles R BEILE S ] nh =
< =5 () Mean line Using Euler eguation on mean lines Volumetric efficiency v IEF =

Additional Aerodynamic efficiency  nh+ 100 %
[~ Use n for main dimensions (otherwise for BB2 only)
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O Main dimensions ©

o . CFturbo®
c) Calculate/ adapt main dimensions

Main Dimensions p:4
+ © setup | @ Parameters a et | I Values | Meridian Cordier Velocity
= N ) Resultz of mid-span calculation
(¥p) —Main dimensions
Q_ 121 Characteristics
[] Automatic Calculate Meridional flow coefficient pm 0.272
q) — Flow coefficient pt 0.221
4+ & || = Work cosfficient w 0.276
w
0 :EJ Hub diameter ~ dH1 (130 mm Diameter coefficient & 1.540
C Inlet
i ds1 (300 mm
b0 Shroud diameter Inlet mid diameter a1 215 mm
® m— Inlet diameter ratio Ll 0.43
(V) Outit Inlet peripheral speed (shroud 15 55 m
nlet peripheral speed (shroud) u 55 mis
Q Hub dismeter  dH2[130 mm Average inlet velocity cmi 1686 ms
Inlet circ. velocity cur 0 m'z
-O Shroud diameter 452|300 mm
Inlet rel. velocity w 428 m's
— Inlet-oressure =4 Soa00 Pa
Valies | werdan |[ cordier veocty | Valies | wenoan | Cordier [ veloory
Inle}
— Get ‘ [ Inlet | ] Qutlet ‘ from neighboring component Outle :: s09 1000 200 sio0 om0 20000 @ absolute (¢}  relative (w)  velocity @ mid-span
m Ou . d u [mis]
D Radial pump/ ventilator
Q = Mixad-flow pump/ ventilstor
Ou u
Axial pump/ fan
& ouf 2. e ],
© m— COu g e d
— o <&
m COu ? 7 .
o — oul &
x .
Glob|
< Arg 7
Me| o a = 15
Reff £ &
i o
g 2 /
H J
73 15 5
1
00s 008 02 0s 08 2 25 ‘..“.‘.‘..H.H.".’"[.""s‘]
Specific speed o = 02 u™** u = 5 5 15 25

Design steps @ a T/' &S D q'/;I ‘ ¥ 0K )(Qancel| ? Help ‘E D
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© Meridional contour =
Design hub & shroud

r’}] Meridional contour

@ Hubi Shroud solids

D Primary flow path
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radial coordinate
170 3r [mm]

~
=

160

|

150

140

130

120

110

100

80

& e i
Bezier curve 3
Straight Line

Polyline

70

60

20

EH savecurve
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Axial impeller design steps
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Informational values

Curvature progression =

Hub  Shroud &
Static moment 5 62959 13683.0 mm?
Angle on endpoint £ 0.2 o=
Angle of leading edge yLE 30 an =
Axial extent Az 91.2 91.2 mm
Radial extent ar 15 0 mm
Axial extent blade azBl 91.2 91.2 mm
Radial extent blade ArBl 15 0 mm
Angle of inlet yIn an =
Angle of outlet yOut an =
Angle of LE
Anale of TE

0.005 |

Curvature [1/mm]

Area progressicn x

60000

58000 |

56000 |

54000 |

ICross section

‘area [mm?]

F Addtional views

—Design mode

|;"_J Hub, Shroud |

—Axial extension
related to area between hub and shroud

azfar (11087

Az =512 mm

F n@R‘ Reference components...

Design steps
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Axial impeller design steps
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© Meridional contour

Meridional flow calculation (2D, frictionless)

r,,/] Meridional contour

D Primary flow path

o, &
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—Design mode
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0O Blade properties 1~

a) Velocity distribution at outlet

CFturbo®

Blade properties

Blades
Humber " Number e
of bladez |' of spans 1 e]2.13
(V)]
QJ cu, cm specification | # Profile selection | © Profile properties |
)
wn cu, cm distribution @ trailing edge IIII
- :
(0] 0) Radial equilbrium  Variable load E
—
(V)]
q) Cy Cm Cu'r.‘rr'l'lu
ge g
2 3Hub to Shroud : ‘
(- 2 160 {r [mm] ! '
cu L = . i
—_— 150 ' . :
— c 1 . ;
q) b=l E ! hZT :
B 1407 . :
Q ;] —f -
i e , .
E 1307 : /Ej :
o— 120 :/ :} :
o : /o |
© 110 / i H,’ ;
— ] : :
> - o -
] — :
100 / : J :
< : = ;
80 4 / : J :
ey / % E
707 ! : [mis]
&0 ] i : velocity
T T T T T T T T T T T
85 185
3

Design steps @ @ V E:ﬁ D ‘/H
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Velocity ‘ I Values | Keridian

"

|
Span =1 (Hub)
Leading edge Trailing edge
-11.22 30
120 150
80 49.7
36.1 342
22 275
16.1 119
o 10.1
0.1 ]
16.1 119
16.1 1586
22 17.4
T2 211
1 1
9.3 19.4
0.77
-40.3
-1.9
26.8
0.58

x
Current Criteria |

Span =10 (Shroud)

Leading edge Trailing edge

-11.22 &0
258 258
80 60.3
16.4 301
546 5486
16.1 238
0 1386
0 ]
16.1 238
16.1 274
546 41
56.9 47.4
1 1
-23 10.8
0.83
=287
137
2638
0.75

|J oK ¥ Cancel | ? Help |E
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0O Blade properties 1~

®
CFturbo
b) Blade profile selection
Blade properties >
Blades Velocity Values Keridian Current H Criteria |
Number Number e
of blades of spans 1 e]2.13
(V)]
O _ 1.45
q) @ cu, cm specification | @ Profile selection | € Profile properties
o+ ' ' 125 7]
(V)] — Method
(e (®) Blade element momentum theory () Lieblein theory ] Average solidity = 0.53 1.05 ]
'(7) — Profile properties 0.85
q) Hubr — Shroud GFDUP|NACA4Digi‘l |E||
Ne) Profile | NACA6508 o es 5 5
(G dbeg 3 z
q) Span a [l oL 5 o= Attack angle 0.45 4 i i
— Hub 1 500 1.244 0.010 cL = Lift coefficient 025 ] E J: E_
m 2 5.00 1244 0.010 £ = lide ratio = cDicL I B e
i ’ i T0 a0 90 100 110 120 130 140 150
Q_ 3 5.00 1.244 0.010 Ef)
E 4 5.00 1.244 0.010
5 5.00 1.244 0.010
® m— Middle
6 5.00 1244 0.010
m T 500 1.244 0.010
o— 5.00 1.244 0.010
x 9 500 1.244 0.010
< Shroud 10 5.00 1.244 0.010 085 | |
0.05 | i i : . . _U'F [mm)
frrrryprrrryrrrr[frrrrprrirrfrrrr[rrrryrrri Tt
Ef) T0 a0 90 100 110 120 130 140 150
& |nformation
Design steps @ @ L D ‘/H | J 0K ¥ Cancel | ? Help | =
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0O Blade properties 1~

CFturbo®
c) Stagger angle, chord length

Blade properties >
Blades I Velocity ‘ Values Keridian Current Criteria
Number |A Number 0=]2 1 Hub  Shroud
w of blades - of spans A
o fu [m/s]
q) @ cu, cm specification | # Profile selection © Profile properties | 1
i ]
(Vp) Hubr — Shroud
cC . pale B caicuitesirfol | # Automatic (25
* Span v [F] | [mm] p[0.84
(%) Hub 1 403 94 7 Sweep correction factor
q) 2 373 &4.1 y = Stagger angle
O 3349 755 | = Chord lengh
| - 4 33.0 65.4
Q 5 314 625
— Middle
— § 302 575
q) 7 292 53.2
o 285 496
E g 278 46.4
® m— Shroud 10 276 437
® o—
Leading edge Trailing edge
5 __ '''''''''''''''''''''''''''''''''''''''''''''''
1 cm [mis]
i3
& |nformation
Design steps @ a L D ‘/H | J 0K ¥ Cancel | ? Help | =

12
16 © CFturbo GmbH



Axial impeller design steps
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@ Blade profiles =

Rotated and scaled profiles on each span position

2] Blade Profiles O X
@, | H-&- | Eo B SISRIEIED £ Addiional Views
»
1Tangential coordinate — Profile
40 __T [mm] Group: NACA 4 Digit
] Name:  NACAEBS08
30 1 TE relative thickness [0.189 %
20 ]
] —[~ Radial 20 blade shape
10
] Master span number 1 3
0
1 — Edge split
=10 4 LE relative position |5 %
-20 This is the splitting position between
suction/pressure side and blade edge.
a0 Used for export only.
Z[mm]| Blade to blade -
h Axial coordinate| _ _
5 L L L L _[angen[|a|c00rd|na[e
40 30 20 -10 ] 10 20 30 40 50 1t 0
i3 ] ;
[432:404 [ 100 % S, S S
fthickness i
s [mm] | | R R
35 ] s [ o
B e P e e N [ N I e I i~ .
25 ] !
A F ‘é\ﬁ Reference components...
15 ] :
by ! ! ! ! 1 . Design steps
e B R e S | o2 B @z ald v
1 : : : : : {mm] 1 : m[-]
profile length -02 | meridional coordinate] —
—T T T T T T T T T T T T T T T T T T T T T T ‘J oK |xgancel|?ﬂelp‘=
50 250 450 650 850 1050 & 0.75
»
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Axial impeller design steps
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© Blade sweep D

Swept blade for acoustic reasons

Blade Position and Sweep

Jradial coordinate v [mm]
1 [mm] ]
165 ]
145 ] 200 |
125 ]
105 ] 100 |
a5
B85 1 U'__
45 4 Z [mm]
axial coordinate X [mm]
T T T T T T T T T T T T T [ T T T T [ T T T
15 55 -50 50
100 % | [ 1247 : 454 | 248 % |
Stack curve Blade exﬂ@l)
Jradial coordinate jradial coordinate
150 I (M} E——F————— 150 3r [mm] &
140 7 140
130 7 = 130 7 5|
120 7 120
110 4 0 110 7 01
100 4 100 §
90 = 90 o
80 3 30 ]
70 E ) e 70 E o .
50 3 8 50 ) v [°]
] sweep| ] dihedral
————T—T——r— — T
-50 50 -50 50
| [ 100 % [l [ 100 % |
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30-Preview =
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Acoustic Beneft =

Jr[mm]

130

50

ADw [dB]

-6 -4 -2 o

Blade passage area .4

F Addtional views

CFturbo®

—Sweep mode

() Axial z + Tangential t

(®) Sweep A + Dihedral v

—Profile stack mode

|l_ O Stack on leading edge
.ﬂl @ Stack on centroids
ﬂ O Stack on trailing edge

[Blade passage area [mm?]

8000 |

15 25 35 45 55

F @_‘E Reference components...
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3D CAD model

Surface and solid modeling

New project (VENTILATOR) - CFturbo 10.2 .

4P i4r 4>

Bl H x =1 Component 3D View
PROJECT PREFERENCES HELP IMPELLER 3D MODEL BLADES
2,:: I I &, £ Reset view [Z Coordinate system E] Rotate impeller Point width
g @Loadview IZ Show scale Speed (5/10 Curve width
Print  Save Fit
view picture view Q H Save view DBa(kground color v = &< Resolution ~ Isocurves
General View Settings
<recent state> ~|® m2 + — @] «|F Meridian | 30Mocel | [ Report
o = [H Components y -
@ [W] Stator o
— - [@ Impeller
=-[@] Meridian
= [®] Hub
~ ] ] curve
¢ Surface
=@ Shroud
O curve
Surface
@[] Edges

Axial impeller design steps
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# [ Flow Domain
#[] Mean surface
=@ Blade

=W Main

@ [W Leading Edge
(- [W] Pressure Side
[®] Suction Side
@[] Trailing Edge
[] vaned stator
=M Geometry
[®] Points
~-[M] Curves
@] Surfaces
Solids
Imports

(5)  Material Plaster
@ coor M Medium gray
' Transparency
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More information

www.cfturbo.com
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Download trial version!

DOWNLOAD


http://www.cfturbo.de/en/cfturbo/download.html

