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REQUIREMENTS

The motor shall have the following shaft torque-speed-curve for the Motor 32/120:

Rotational Torque (S3) 75% S6 Peak torque 56 Base torque Torque (S2)
speed [rpm] [Nm] [Nm] [Nm] [Nm] Rotational shaft speed [rpm] Shaft torque S1 [Nm] Overload [Nm]

The motor shall have the following shaft torque and shaft speed curve:

Cycle time 45s on  16s off 9s 0
32
32
0

Motor 32/120

Yaw Motor

e verioad
— ]

anly as generator

Torque [Nm]
Torque [Nm]

1500

Speed[rpm]

Pitch motor requirements Yaw motor requirements
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MULTIPHYSICS DESIGN

ROTOR STATOR COOLING MATERIALS

{1 U @ «& O X & M

HOUSING SHAFT MAGNET POLARIZATION SLOT WINDING EXTERNAL INTERNAL MATERIALS

SECTIONS MACHINE - TOPOLOGY TOPOLOGY

@ STATOR

Views ' Datasheet Dimension input mods

Ou't'er dxameier (mrm
Inner diameter (mm)
Length (mm)

|No. slots

@ AIRGAP

ALengm (mm)

Winding

Structural General

ROTOR
Ouler diameter (mm)
Inner diameter (mm)
Length (mm)
|No. poles




MULTIPHYSICS DESIGN

,;—] DESIGN
E TEST
I' Store motor|
= EXPORT

SECTIONS

Configuration
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Settings

Magnets

Main results
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Mag. flux Cogging torque

Graphs & tables

.

Cogging torque

Cogging torq. harm.

Cogging torq. harm.

CHARACTERIZATION

WORKING POINT

ONONORBINSD

MODEL

DATASHEET

THERMAL SINE WAVE SQUARE WAVE

PERFORMANCE MAPPING

iy

SINE WAVE

MECHANICS

CHARACTERIZATION - OPEN CIRCUIT - MOTOR AND GENERATOR - COGGING TO... [l Il [l OPEN CIRCUIT

Overview

Inputs

Context

Family

Test

Advanced parameters

No. comp. / cogging period
Rotor initial position (deg)

Settings

Thermal
Magnet temperature Tmag (°C)

Magnet characteristics

Magnets

Magnet temperature Tmag (°C)
Magnet name

Remanent induction at Tref (T)
Remanent induction at Tmag (T)

Characterizat... |Package

45 Max. harmonic order

Cogging

0.0 Airgap mesh coefficient

20.0
Magnet Material name
1.04 Intrinsic coercive field at Tref (A/m)

1.04 Intrinsic coercive field at Tmag (A/m)

Open circuit

REF.SmCo_10...
1.8 E6
1.8 E6
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COGGING TORQUE AND BACKSEMESANAERYSIES

Cogging torque versus rotor angular position
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BACK EMF HARMONICS

Line-Line voltage harmonic analysis - Open circuit
260

Harmonic: 3.0
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WORKING POINT ANALYSIESERESURLS

Machine performance - Working point Isovalues

Mechanical torque (N.m) X Speed (rpm) 2 800.0 Electrical frequency (Hz)
Mechanical power (W) Machine electrical power (W) 12 279.933 Machine total losses (W)
Machine efficiency (%) A Apparent power (VA) 12 414377 Reactive power (VAr)
Control angle (deg) 1 Power factor Phase angle (deg)
Line current, rms (A) 4 Phase current, rms (A)

Line-Line voltage, rms (V) x Phase voltage, rms (V)

Machine constants

Current density, rms (A/mm2) Electrical loading, rms (A/m) Power density (W/kg)
KT (N.m/A)

Power balance

Machine total losses (W) Joule losses (W)

Mechanical losses (W) Total Iron losses (W) Additional losses (W)
Flux in airgap

Flux density, ARV (T) . Flux density 1st harm_, rms (T) Flux density, peak (T)
Flux / pole, ARV (Wb) 4.058 E-3 Flux / pole 1st harm., rms (Wb) Flux / pole, peak (Wb)
Flux density in iron

Stator tooth, max (T) 1.504 Stator tooth, mean (T)

Stator foot tooth, max (T) Stator foot tooth, mean (T)

Stator yoke, max (T) Stator yoke, mean (T)

Rotor yoke, max (T) Rotor yoke, mean (T)

Rotor bridge, max (T) Rotor bridge, mean (T)

Rotor pole shoe, max (T) Rotor pole shoe, mean (T)

Internnie mav /T\ Internnle mean (T)

5456 E-1

3.013E-1

5.702E-2
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EFFICIENCY MAP
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Speed (rpm): 2 085.069
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Machine efficiency: 9.662 E-1
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TORQUE VS SPEED MAP
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THERMAL RESULTS
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FEA ANALYSIS

Appiication Solving Dataexchange Support Graphic Curve Computation Advanced Display View Help

o pramBRHaewcaNBELd Y S0 AHAVLA

LESERE « [Z[a] <[A %~

4_ISOVAL NO_INFINITE

Physics Magnetic flux density /
Parameter /Quantity

g j—= Vector in T
Solver . 3( —_—

Post processing . — / | 1 \ Displayed values
Tools .000 ' Defauit values
Extensions ATt < . =

Min 18, 176858E-6

Colour scale
Flux colour scale
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[output

Integral along the curve = -14£0.49

‘” <
| PyFlux Command
Information on the 2nario Command prompt

: Flux2D_log.py ', Project_PyFiux_Log.py
Scenario : ¢ ARIO_1 | -l N
State of the scenario : A
v f | h
Information on the current computation step
ANGPOS_ROTOR : |w 232

State of the current computation step :

v

Select the step




FEA ANALYSIS

U(PHASE_1_PP_1)-U(PHASE_2_PP_1)
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TORQUE RIPPLE ANALYSES

Mechanical set / Magnetic torque [ROTOR]
Mechanical set I Magnetic torque [ROTOR] (N.m)
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MAGNETIC SATURATIO
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DESIGN RESULTS
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 Todunewirems

Cooling Type Self cooling

14.6 A

4000 rpm

160 Nm

96,67

Self cooling decided




Contact Us

WAT MOTOR SANAYI VE
TICARET AS.

Karaagag Mahallesi
8 Sokak No: 4 A/2
Kapakl 59510 Tekirdag

PBX: 0+90 282 292 22 22
TAX NR: 8000847334
TRADE REG. NR: 6816

Call ot: +90 850 399 4 928

LIAISON OFFICE sales@wat.com.tr
Karaagag Cad. No:2-6 info@wat.com.tr
Sutluce 34445, Istanbul info@tee.com.tr
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Tesekkurler

Berke CIFCILER
berke.cifciler@wat.com.tr



