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Fan Engineering

A State of the Art Approach to Fan Design and Manufacture
C Meyer & H van Kamp
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the South Wind in Greek Mythology
n Kamp and Chris Meyer

 years of research on fans and cooling systems done at
versity

training at Fokker Industries (Dutch aerospace company) in aerodynamic and
ctural engineering

anufacturing, Sales & Marketing

ris Meyer

* Currently a professor at Stellenbosch University with a research focus on large-scale
dry-cooled systems

e Aerodynamic and Structural Design

N\N\ »
“Scientists dream about doing great things. Engineers do them.” —James A. Michener @?L g
Fan Engineering




roach

ba power station current fan replaced by Notus fan
same volume flow rate was achieved
draw was reduced by around 20%

ogue-approach forces users to compromise on performance

otus follows a custom design approach
Fan is designed for a specific installation/design criteria
Innovation allows for the cost-effective and rapid manufacture of new moulds

* Manufacturing process is scalable, efficient and accurate
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d analysis and blading design

Casing

Radial flow
control element
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analysis and blading design

Notus
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3D Fan model

eld analysis and blading design
uator disc CFD analysis
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Actuator-Disc model

“Scientists dream about doing great things.
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Actuator cell | .
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Downstream disc N
Actuator disc
Upstream disc

Upstream cell Actuator-Disc cells
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V=16 m*/s V=13m?/s V=10m3/s

o Nows
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€SP Fan - FEA 5IM : First Run Result
Subicase - Static Loacs 1, Static Step

Py Stress - Elemental, Von-Mises, Ply 1 1

Min - 0.03, Max : 203,08, Unts = Nmm2(MPa)
Coord sys - Native

Deformazen : Displacement
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l 9.167
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6.667
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0.000

Units = NmmA2(MPa)
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€SP Fan - FEA SIM : First Run Result
Subcase - Stac Leads 1, Static Ste

Py Siress - Bemental, Von-Mises, Ply | Mid

Min - 0.03, Max : 203.08, Units = Njmm=2(147a)
Coord sys - Native

Deformatien : Dispiacement - Nogal Magnitudz

10.000

9.167

€SP Fan - FEA SIM : First Run Result
Subcase - Statc Loads 1, State Step 1

Py Stress - Blernental, Von-Mises, Ply 1 Mid

Min - 0.03, Max : 203,08, Units = Kimm~2(14a)
Coord sy - Native
Deformatcn : Dispace

Nodal Magnitude
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Resin Infusion

* Materials are laid dry into the mould
* Vacuum draws the resin into the laminate
e Optimal fibre-to-resin ratio is guaranteed

e Repeatable manufacturing process and

results in a stronger, lighter and consistent
product
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0a - Installation and Test Results
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ibration Tests

10

Magnitude [g/N]

0 32 64 96 128
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Frequencies

Blade 1

Blade 2

ibration Tests

[Hz] [Hz]

4.63 4.60 1st global bending

19.82 20.02 1st global torsional

25.70 25.68 2nd global bending

59.39 59.02 Local mixed mode (torsion & bending)
70.27 67.30 2st global torsional

5.00 4.96 1st global bending (lag-wise)
42.74 42.27 2nd global bending (lag-wise)
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Shaft torsion, T [kN.m]
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o and Running Torque

 [— Full load: CSF et Fam ’ * Volume flow rates of both fans
. | — Full load: Standard fan (Lombard) 3 3
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----------------------- s s e [REESEAT C-UP tOrque: £50%
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Notus Fan
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nv Reduction (20%)

Ve = 3.45m/s, |, .. = 268.85 A
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rediction (Eskom)
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— Results

-identical natural frequencies

blade design — easy installation
e blade setting angle
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1228 [Chris Meyer] — chris@notus.co.za
561 9676 [Hans van Kamp] — hans@notus.co.za
w.notus.co.za
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