Volute design
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7 steps to design
a volute
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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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@® Add volute

. CFturbo®
Select New Volute at impeller outlet

Il x =1 - RP ng49 volute (generic).cft (PUMP) - CFturbo 10.2 e
lm PROJECT PREFEREMNCES HELP IMPELLER ~ @
£ O R F &
Project  Global Performance Undo Export  Import 3D Reference
information setup prediction - geometry components
General Export = Import
— = .
[Tadalcoordnaie : — o Meridian | (@ 3DModel | Report |— : = ] 2 Radialimpeller
~+rfmm]-- - R P [ TR . I O [ [ — R Main dimensions are not
175 | . . . . . . . . . . . . | @ updated automatically.
40 | | Therefore the design could be
not up-to-date.
T 25 e e e e e et e Blade angles are not updated
_V automaticalty. Therefore the
design could be not
S New Radial/Mixed-flow Impeller up-to-date.
135 B Model finishing is currently
New Axial Impeller NOT up-to-date
E — ----------------------------------------------- New Stator
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Volute design steps
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How to access the single design steps?

Use Volute menu or components toolbar inside the Meridian shape
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Setup Cross  Spiral  Diffuser Cutwater
+ Inlet  section areas

Design steps
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Volute design steps
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© Inlet definition ©

a) Global values definition

Setup & Inlet
 Setup | € Inlet details
Jo  Set default
—Volute type
{®) Single volute
(") Double volute

—Design flow rate

Wolumetric efficiency  nv [100 %

Flow factor Faa 1

—Spiral inlet
Inlet diameter din |EI-EI-I}.IZI-1 mm d2= 236 mm
Inlet width bin EI} mm bZ= 40 mm

[T Automatic update from interface

seimsens [B] V@ T 5
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I Values | Meridian |

mfh

fils
fils
fils

Pa
Pa

|Intern al volume: flowy | Qi 454
Ratio to previous component
Spiral inlet diameter ratioc d-Ratio 1.15
Spiral inlet width ratio b-Hatio 1.50
Spiral: inlet values
Meridional velocity cm 668515
Circ. velocity cu 37 973
Welocity C 38.556
Flow angle a 55934 °
Static pressure p  3.5445ES
Total pressure pt 4.5339ES
« OK | X Cancel | ? Hep | =
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© Inlet definition ©

b) Flexible inlet definition

Setup & Inlet
O Setup @ Inlet details |
Coupling to 1 In flows direction
pstream Cutlet (Fixed by Upstream Outlet)
(7)) —Inlet interface
8 Hub z [34. 699 r |1 413
"J; Shroud zIB56B6  mm r |1 4553
C L
(oY) —Inlet
.(7) I ,f’f Center line | // Hub, Shroud |
Q
© Offset Az[45357E6 mm  Ar[20.087  mm
g Absolute z |55. 18 mmim r |1 65 mm
= 4
6 d4/dz2 |11 3. Ela T d |33I}. 01 mm
> fiad
Width bd/b2 |1 50 % b El} mm
Angle El1 N X ofim :
sessnsens [ @] Q) @ T < v
6
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Values

|| Meridian |

Schematic sketch for illustration only
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O Cross sections ()

_ . ' ' o CFturbo®
Various section types at any circumferential position

2] Cross section Od *,
Cross sections illustrate the general cross section shape. The radial extension iz assumed. Radial scaling | 2 : (for ilustration only) (oD LHIETS
4+ Add section | == Delete section
4] 2
@, & | H-& | F2 B g1 | (O Left(Shroud) | Right (Hub) 1)
{radial coordinate LIy Bezier (Symmetric)
1r [mm -
250 4 [mm] 350 Q Bezier - (Symmetric)
(%p] ]
280 1 - [ Rectangular
GJQ- ] I Y Trapezoid
s’ 270 ' O Round
(Vp)] () Round asym.
C 260 D Bezier
QD ] () LineSegments
© — 250 1 %} Radius Based
(7p] ]
Q 240
—c ] —Section properties
230 ]
Q ] Shape type [] |
220 Cone angle & ES :
3 ] Inner point position (@) Relative
O 210 () Absolute
> 200 §
] Min. curv. radius 17.27 mm
190
180
170 b I @ Reference components...
160 Design steps
zmm| @ Q@ T N v
axial coordinate
o LA e e B
E‘P -15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 ‘ v 0K | % Cancel | ? Help ‘ =
1506 : 2509 [ 100 %
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© Spiral development areas ©
CFturbo®
Calculation of all cross sections in circumferential direction

Spiral development areas O X
@, | "lH-& @2 B BazoTzEmm ¢ £ Addttonal Views
1y [mm] —Spiral contour
300 2 Wrap angle o 360 :
i 250 |
o g —Design rule
m 200 |
Q_ I Velocity-based | Geometry-based |
q) _ ¥ Flow properties from inlet
100 | 1
=) 1350 | Ref. velocity cu [37.973 ft/=
Ref. volume flow (454
E : L
o
QD J Area progression - Theory Pfigiderer Izl
® — e
(7)) ] {Area [mm?] ¢, -r* = const.
Q -100 ] : D
1 Swirl exponent X |1
O i |
] 10000 cu  cur cur?
Q) =200 J
"5 —[~ Cut-water compensation
] 230: Ai AE
200 ] . Inner radius r 185 mm
] ' Start angle pCVC [270 :
O i X [mm] 1 : B
T T T T T T T T T T T T T [ T T T T T T T T T T T 0 0 o 3 s B T
0 ; : Thickness eCW B8
> -300 =200 -100 o 100 200 300 T T T T T T T T T :nr!glue |[ 1
0 100 200 300
| 203.0: 2859 101 %

Contour angle progression -

Informational values =

~
Last spiral section
Inner radius r 165.0 mm
Outer radius r 296.6 mm
Min, axial . 5.0/ mm v @?R‘ Reference components...
Height H 131.5 mm
Width B 138.4 mm 4  |nformation
Side ratio H/B 95.0 Design steps
Area A 14757.1 mm?
Area/Radius Ajfrc 64.6 mm @ Q U .‘5 ‘/H
Equiv. diameter D 137.1 mm
W 3 —
Uolumeﬂo.ﬁ. Q 454.0 m#h ‘ v oK | Xgancel| ? Hep ‘ =
Velocity c 28.0 ftfs v
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Volute design steps

@ Diffuser U

Several diffuser shapes and options

r,;/] Diffuser

QeE | B-d-&- | 5B

[y tmm]

271.3:404.3

Informational values -

Length
Diffuser radius
Center distance
Angle to middle
Cone angle
Deceleration ratio
Inlet
Equiv. diam.
Area
Velodity
Pressure
Total pressure
Outlet
Equiv. diam.
Area

© CFturbo GmbH
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Cross sections

30000 |

=

66.6 133 mm

=) o .

O

FH addtional views

Direction

Tangential ||Radial | Spline |

Angle Elﬁﬂ‘ =
Dimensions

xy-plane | Z-direction |

Height H[d12.51 mm

Rotation start angle ql ED.TBB =

"\, ¥ Vertical outflow direction

—End cross section

ICircle | Rectangle |
Diameter D[z00 mm

—Section progression

Position of end shape 100 %

z /'t growth 0 %

— - Length lmm]
100 200

= {'E Reference components...

Design steps
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@ Cutwater -

Simple or Fillet cutwater

r,;/] Cut-water

@ | ~d - > | @B Q_ Cut-water Informational values
r Inlet
:}‘ [mm] Equiv. diam. D 158.3 mm
145 Area A 196717 mm2
] Cutwater
145 1 Equiv. diam. D 167.5 mm
] Area A 22029.2 mm?
(V)] 144 7 Inner cutwater angle alnn 8.7
Q_ ] Outer cutwater angle aCut 374 =
142 Average cutwater angle afvg 226"
GJ ] Inner cutwater diameter dInn 396.2 mm
+J 140 1 Outer cutwater diameter dout  414.0 mm
m ] Average cutwater diameter divg 402.1 mm
C 138 Minimal cutwater diameter dMin 396.0 mm
] Outlet
QD 135 1 Equiv. diam. D 130.0 mm
'7., ] Area A 254463 mm?
w 134 ]
j 3D-Preview =
@] 132 >
Q 130
=) ]
5 128
o s
> 124 ]
122
120 ]
118
116
114 ]
12 ]
] X [mm]
D L B s s e s s s s s s e | T
144 148 152 156 160 164 x
@ q.Y
10 [ 167.3:1313 | 2896 % )
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2 additional Views  ~

—Design mode
Simple: I Fillet | Sharp |
Fillet radius R a mm
Diffuser base ’7
form factor 0.8

pez -
Automatic |

Spiral start position
v Automatic

Surface transition

I »@E Reference components. .

Design steps
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3D CAD model

Surface and solid modeling

Bl e x =l

PROJECT
7 x SN S e

L
Projet  Global Performance Undo Export Import 3D Reference
information setup prediction * geometry components

Component 3D View RP ng49 volute (generic).cft (PUMP) - CFturbo 10.2 - O

PREFERENCES HELP VOLUTE 3D MODEL BLADES

General Export = Import

*Default v|®W 2 + — @ < |F weridian | 30Model | Report
=-[M] Components . - e
#-[] Ppipein
#-[@ Radial Impeller
=@ volute
= [®] spiral
5 ] pois
Curves
Surface
= [®] piffuser
#-[] Points
2] Curves
Surface
= Cut-water
2] Center
&[] side A1
& Side B1
Sewed Surface
#-[] Flow Domain
=-[®] CFD Setup
(- [m] RSI Connection
= [H Geometry
[] Ppoints
Curves
[®] Surfaces
Solids
Imports
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Volute design steps

Material Metalized
) color [ Lightorange
‘ Transparency

0 100% 111 mm
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More information

CFturbo®
www.cfturbo.com
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CFturbo - Turbomachinery Design Software

T
What is CFturbo? DOWNLOAD ¥, FZ Eﬂmbi
i

«.. From design point to 3D model in a few minutes!
- News
- - c— B— \ & = 1 Hews archive
" L " i
December 2016

. New Partner in Japan

We are proud to announce the pactnership
Japan.

Volute design steps
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http://www.cfturbo.de/en/cfturbo/download.html

