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@ Load impeller

Select impeller CFT-file (or define inlet values in Global Setup)

Bl L x = | Crturbo 102

PROJECT PREFEREMCES HELP
7 x B O PIF &

Project  Global Performance = Undo Export | Import 30 Reference
information setup prediction T geometry components

General Export = Import

Create new project Open existing project
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E
20
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)
@
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@ Add stator

Select New Stator at impeller outlet

CFturbo®

Il % =1 Component  RP ng20 velute (generic).cft (PUMP) - CFrurbe 10.2 — O by
PROJECT PREFEREMCES HELP IMPELLER (7]
O =2 Vv 27 HEAdewe B
Main Meridional Elade Elade Blade Elade CFDr  Model Model Remove
dimensions contour properties mean lines profiles edges setup settings finishing = design steps
Meridian Meanline blading Additional
I - |7 . .
(%) [radial coordinate o Meridian | (@ 2DModel | Report = 1: Radial Impeller @)
s 2 -r [mm] Main dimensions are not updated
=] @ automaticalty. Therefore the >
G) : design could be not up-to-date. g
'l—J d —ck— Blade angles are updated ﬁ
(.n 1071 V automaticalty. Therefore E
C i New Radial/Mixed-flow Impeller geometry modifications are 'E
] possible. =
QD 1 Mew Awdal Impeller @ Model finishing is currenthy NOT @
| iy 100 7 up-to-date:
(Vp)] ] New Stator [:\}
qJ E Mew Yolute
© %]
N 1 Existing component
) 20 ]
m ?l]__
60 ]
SO e
ol T Tma
i Z [mm]
E _ axial coordinate
L e e e e e B o e e L B o e o e s e e e e e e e -
o 10 0 10 20 30 a0 50 50 70 80 pone
g Licensed for:
FY Progressions CFturbo Software and Engineering GmbH - ni2C
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Stator design steps

4

14

How to access the single design steps?

Use Stator menu or components toolbar inside the Meridian shape

\

Bl e x

\Campnnent RP ng20 returnchannel (generic).cft (PUMP) - CFturbo 10.2
m PROIECT PREFEREMCES

Z

[m————————
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© Main dimensions ©

CFturbo®
a) Stator type and Extent
Main dimensions b4
— General shape I Meridian ‘ Values ‘
Stator type ‘ |T| Radial diffuser "| | - Set default @\ e | - - | [ \/‘\ | %3
4 Freeform
] Ir [mm]
v Blades — e Radial diffuser |
) 140
(7)) [ spliter b /é'/ Bowl diffuser . Downstream Inlet
& [~ Unshrouded T CIE T mm i Oulet
Q |
-+ .
(Vp) ) Extent | 8 Inlet | € Outlet |
= _ 120] |
Extent, Inlet and Cutlet values are coupled. All values can be modified i ,
.ED while seme others are updated automatically. i |
8 — Extent (Inlet to Qutlet) . |
-c I /,/ Center line | // Hub, Shroud | 1 !
o 120 7| I
o Center Radial E 1 i
S :
O '
- Ar305 — | !
o 110 |
L[30.5 mm £ |90 1 - ] Injet
Upstream Outlet
Outlet b[146 mm  y[180 s —
Z [mm]
T T T T T T T T T T T T T T T T T T T
15 25 35 45
[ 100 % | [ Auto fit view
Design steps @ @ T/' ‘é’,. / C::_ v‘;| | o 0K ¥ Cancel | ? Help | =
5
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Stator design steps
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© Main dimensions ©

b) Inlet/ Outlet definition

CFturbo®

Main dimensions

— General shape

"| Je Set default

Stator type ‘ [t| Radial giffuser

—Iv Blades

[~ Splitter blades
[ Unshrouded

Tip clearance mm

0 Extent @ Inlet | © Outlet |
Coupling to

1. In flow direction
Upstream Outlet

(Fixed by Upstream Cutlet)

—Inlet interface

Hub z |40 mm r|105.8 mm

Shroud mm r|105.8 mm
L2 |
—Inlet
s i 4
. Center line _~ Hub, Shroud
Offzet hz |0 mm Ar [l mm
Absolute z 327 mm r|106.2 mm

¥ +
din/d2 1DD.9§ L"4 d E1 18 mm
= 4
Width bin/b2 100 %% b[14.8 mm
Angle — | N X . ’1397 -

oo @2 V1 £ /) &

© CFturbo GmbH

Meridian ‘ I Values

Average diameter d 2136 mm
Width b 146 mm
Inlet area Aln 9300 mme
Ratio to previous component

Diameter ratio d-Ratio 1.01

Width ratio b-Ratio 1.00

Area ratio A-Ratio 1.01
Kinematics

Meridional velocity cm 6 fiis

Circ. velocity cu 68 fils

Welocity C 68 fils

Flow angle a 47 °
Pressure

Static pressure
Total pressure

p 5.56E5 Pa
pt T.TZES Pa

|J oK  cancel | ? Help |E




O Meridional contour =
Design hub, shroud, leading & trailing edge

r,,/] Meridional contour

D Primary flow path

o @ @ | B~

@ Hubi Shroud solids |

H-&- | &7 | L& werdional fow | ~

14p Jradial coordin
r [mm]
Rl ] -
L’) 135t
+J 132
(V)] T
QD - e
0 === )
(V)] ]
% 124 i
LU : Bezier curve
O 120 ] o Staightline ) |
S 1 Polyline
m 1 Save curve
+— i -
m 116 | (% Reset curve
: Contour
el [
1 1
108
1 S [ ] e
] z [mm]
ial coordinate|
104
E‘P 20 24 28 32 36 40 24
] & meridional ve
44 45 48 47 48 49 5 5.1 52 53 54 55

Informational values

7
14 © CFturbo GmbH

[ 100 % | Hub Middle Shroud

Hub  Shroud 2
Static moment 5 31926 31926 mm?
Angle on endpaoint z 90 an =
Angle of leading edge yLE 180 180 =
Axial extent Az 0 0 mm
Radial extent Ar 30.5 30.5 mm
Axial extent blade az8l 0 0 mm
Radial extent blade ArBl 26 25 mm
Angle of inlet vIn o=
Angle of outlet yOut [
Angle of LE yLE o=
Angle of TE vTE ole R
3D-Preview -

>

Area progression <

Cross section;area [mm?]

12000

'
' '
' '
n .
v '
' '
' '
'
' '
' '
b Tommmoo v
' '
' '
' '
'
d '
' '
v v
' '
' '
: .
T T

0 20 40 60

F Addtional views

Design mode

|;*'J Hub, Shroud |

[] Trailing edge fixed on outlet

F @_‘E Reference components...

Design steps

el 274

‘\f oK |Xgancel| ? Help ‘E
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© Blade properties 1~
CFturbo®
a) Blade setup

Blade properties *
Blades I Welocity | Values Default aBLE Meridian
Mumber = | & Humber ~ Hub  Shroud Inside blade passage Outside blade passage
of blades ‘ of spans El 2.1 -
culmis] ..
215
wn O Biade setup | L angles | Impeller-Stator-Interference *
o — Blade shape — Blade thickness Number of blades
q) | |'/ Circular + Free-form 20 (axial) v| To consider blade blockade — Foooooooooooooooogiooooooooos oo m oo
-I(;; : Impeller blades  zl & |2
Throat width a3 (min. blade distance) Leadingedge ~ o——— 0
_ Hub . Stator blades  zl
(o I Const. swirl | Deceleration ‘ L
QD Shroud 3 recommended: & 10;14;15;16 | L L
® =m——
$ fa3[1.3 Periodicity
O 238 ¥ 15214 m = lepz — vy gl
[~ Automatic a3 |1 mm | e ] T e
— & vl | wII | m
o 1 1 8 | AR .
m — aLE: Incidence i=aB - aF E 2 2
-] 1 3 | o L
Deviation from shockless inflow
(V)] 2 1 2
Definition |5huc:kless flowrate E 2 z 16 | b e
R = Flow ratio shockless / design e = 2L
3 1 N
Hub (100 % 3 2 10
3 3 24 | P
cm [mis]
Minimum m-value
/ - m=0: not allowed . A hformation
Design steps @ @ & ‘_4’_. / d::_, v";l I:l m=1: not allowed for vi=1.2 | ¥ Cancel | ? Help | =
|:| m=2. unfavorable but acceptable
3 | & 0K | X Cancel | ? Help |
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Stator design steps

14

© Blade properties 1~

b) Blade angles, velocity triangles

Blade properties

Blades

Number 1 Number
of blades of spans El 2.1

@ Blade setup # Blade angles |

Calculate oBLE | [~ Automatic

Span aBLE [] aBTE [*]

Hub ¢ 10.0 (war.)
Middle 2 (auto) (var.)
Shroud 3 (auto) (war.)

s @ B £ 7 < 4

© CFturbo GmbH

*
Welocity | I Values | Default aBLE | Meridian
v v
@ Span =1 (Hub) Span = 3 (Shroud)
Leading edge Trailing edge Leading edge Trailing edge
z 40 40 25.4 25.4
z 2196 il 296 2718
d 219.6 prh i 219.6 2718
aF 7.2
cm 25
cu 202
cr 25
cax ]
c 20.4
T 154
ild 28
c2icl
HaF

|J oK » Cancel | 7 Help |E

4 |nformation

CFturbo®



@ Blade mean lines #
CFturbo®
Mean line design, check values and progressions

[ Blade mean lines Od *,
@, & | +¢> Blade-to-blade flow | RGRLRESY F] addiional Views
__ O\ Zoom blade E Zoom all .
0.4 I'ﬂerldlq Circular + Free-form 2D (axial) Design mode
m [-] 88.5 1 | X,y Frontal view 7
02 885 ]
(2] 7857
Q_ 0 }ding edge Trailing e{ ]
q) t [_] o 1 —Angular positions
tangential coordinate) ~
H LI B S B S B S E B B S R R B 1 Wrap angle A 7.2 =
(Vp) E‘P 0.1 0.3 05 07 58.5 (commen/ average)
(o | 0.71328 :-0.17548 [ 100 % oud ] BIEEIET s
4857
| QD Blade-to-blade flow - x b Leading edge Wrap angle
—
Span ] i
w ¢ Abs. velodty " @ D; P 385 4 ] @0 [ Ag [7]
m ] 1 0.0 37.2
O J[-] 285 2 0.0 37.2
1 1 3 0.0 37.2
— ] 188 T
(@) 0.8 ] i
) 3 357 !
0.8 4 h |
Q0] ] ] . x[mm]
I) | TT T T[T T T T[T T T T [TT T [ TTT T[T TTT
] : J
(¥p) 0.7 1 80 100 110 120 130 140 150 160
0.6 : = X Blade surface values
0.5 _: p Static pressure o [E]
0.4 Ip [bar]
b 7 __“N_&Q___d,__tf\“_ T
0.3 9 ]
] 1 I @ Reference components...
0.2_: ____________________________ 6] ﬁﬁ
1 ] Design steps
0.1
— T — .ml[_] ] / s/’
h 0.05 0.15 0.35 B :}r, @ E‘a [/ / v
U L mymMax[%] | [ o | x cunee| 7 tep | =
5 7 9 11 13 o] 40 30
i &

1]
14 © CFturbo GmbH



Stator design steps
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@ Blade profiles /

Thickness distribution

Blade profiles

o@E | B-E-&-

-5

-7

-9

10.0:

wn

7o 8

JBlade thickness
J1s [mm]
] L Meanling - Pressure side (PS) | _
1z o
1% <
4 &0 o
1B o
12 =
1% z
15 =
] Suctien side (S5)
] 1 [%]
1 rel: plade length
T T T T T T T T T T T T T T T T T T T T T T T

5 25 45 65 85 105
638 100 % Hub  Middle  Shroud
15 [mm]
1 I [%]

————Tt—T—f—T—T—— — T}
5 25 45 85 85 105

[v Diagrams synchronized in Fextension [v¥ Fit s-extension

© CFturbo GmbH

3D-Preview
>

—

]

K
i

vy

Blade to blade x

tangential coordinate
115 3t [-]
1.05
0.95
0.85
0.75
0.65
0.55
0.45
0.35
0.25
0.15
0.05

m [-]

-0.05

meridional coordinate|
T
E’fb 03 0.1 0.1 0.3 0.5

X B acdtional Views

Design mode

Linear

Basic settings
Thickness definition

Freeform

Perpendicular to mean surface

0 : Global contrel point count

[~ Flexible length position

Hub to Shroud! Tip (spanwise)
[~ Identic profiles

Thickness exponent |0

Asymmetry at edges (hub)

Leading edge [100 %
0

[+ m@g Reference components...

Design steps

sV z/C

¥ 0K | xgancell ? Help
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Stator design steps
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© Blade edges

Round/ trim leading & trailing edge

CFturbo®

Blade edges O *
Leading edge l Trailing edge 3D-Preview - X ﬁ Addtional Views
> ‘
@\@ vgvv ﬁb’f @ Design mode

Simple Linear Elipse Bexzier
Axis ratio 5|

{Blade thickness
12 4s [mm]

<%
o
Frontal view (x-y} x
Q) Zoomblade [ Zoomal
1y [mm]
707 ;
5 80
- | [mm] ]
] Blade length e b
L L I L L L L A ]
-3 -1 1 3 5 r 9 11 13 1
E) 40 4
14.0:-7.4 110 % Hub Middle Shroud _:
30 1
Blade passage area .4 _I
20
237 |Blade passage area [mm?] ]
- 10 !
] E b
210 | 0
-10
190 ] ] [ @ Reference components...
] 20 4 )
i d / Design steps
170 ] -30 7 [ ' \
_ ; P / 2V £/ C
150 ] -40 4 Y /
] 4 X fmm
..............................................Mvmrl L O S D B S S S s B p s I.: .]. W DK |xgance||? Help =
15 16 17 18 19 20 21 22 23 24 25 @P a0 100 120 140 160
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3D CAD model

Surface and solid modeling

| H o< =1 Component
PROJECT PREFEREMCES HELP STATOR

3D View

30 MODEL BELADES

RP ng20 returnchannel (generic).cft (PUMP] - CFturbo 10.2

@Single blade [ Area
@Bladepassage E Sphere

@AII blades Ehrea progression

Mumber of blades

[] Fix to Minimum

BElade passage

Paosition

<recent state>

= [W] Components
#-[M] Radial Impeller
=[] Vaned radial diffuser
E-@] Meridian

|E| Hub

|E| Shroud

|:| Edges

E} ®] Flow Domain
" |:| Curves

E—JEl Solid Faces
- [w] Hub

-] Inlet

B[] Main_Leading Edge
B[] Main_Pressure Side
B[] Main_Suction Side
B[] Main_Trailing Edge
B[] outlet

- [¥] Shroud

-] Solid

#-[] Mean surface

&-[m] Blade

#-[] Cross-overI

#-[] Cross-overII

&[] Return channel

=M Geometry

[ Points

@ Curves v

@ Material Default

[-]
Color [ Medium gray |Z|

@ Transparency [

Stator design steps
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Stator design steps
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More information
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@ Short course
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