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SM160

Technical data

SM160

Muotor type

SM160.30B'S

SM16040B/S 280

Momingl epeed

min*

192...334

52..10.5

Synchronous motor actuated by permanent magnets
and according to the provisions of the Lift Directive
2014/33/EU

Drive

= WNdFeB magnets

= Structural width < 250 mm for the nemowest shaft dimensions
» Moize emizsgsions: « 50 dB(&)

» Inzulstion class F with temperature monitoring

Erekz aystem

= Sefoty component according to the Lift Directive 2014/33EU

» Separstely activated beake circuits

» Deploysble a= an element of the escending car overspeed profection
means

= Deploysable as part of the protection ageinst unintended car movement

Machine frames Page 60
Deflection pulleya Page 70
Adspter plates Page 63
ZAlift Page 74

LE D1 L3
mim mm mam

353 248 120 1m 140

248 160 1m 148

248 200 T8 142

248 0 7B 150

254 240 7B 155

817 353 248 120 140 165
615 248 160 140 172
596 248 210 108 178
596 251 240 BB 131
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Abstract

Design of electrical machines has a certain aim. Designer seeks to meet required need such as
efficiency. Among all types of electrical motors, permanent magnet synchronous motors
(PMSM) are good candidate for in industry due to simple structure, low cost, compactness,
high flux density, low loss and good performance of drive system. Besides, their speed can be
controlled via changing frequency of rotating magnetic field called synchronous speed.In
recent decades, there were lots of method devoting to optimal design of electrical machines
which led to new methods and.Finite element analysis is also used as a simpler way to analyze
and investigate the behavior of machines. This method has great accuracy and uses field
equations for modeling physical systems. Therover extensive research has been done to
understand the FSCW principle using different approaches. The combination of the possible
stator and rotor grooves can be comprehensively investigated for FSCW configuration and
symmetrical alignment that can provide the maximum coil coefficient.This thesis presents
design optimization of three-phase permanent magnet synchronous motors to use in elevators
systems. For this purpose , characteristics of a motor used in elevators applications are
investigated and then equations related to design are evaluated and the motor is optimized to
have the best harmonic wavefrom and torque wavefrom compared to previous research.In this
paper, two different ideas are presented in terms of improving the spatial harmonics of the mmf
waveforms of the airbag of the rear axle motor. The method used to improve the spatial
harmonics of the mmf waveforms of the airbag, uses a second-class winding to enhance the
working harmonics of the engine and eliminate the first harmonic and reduce unnecessary
harmonics. On the other hand, the engine speed is increased and efficiency is increased. After
optimization, By finite element analysis, aspects of the magnetic analysis of the motor are
examined. Looking at IMAG software improves engine performance in a simple way. Finally,
the performance of the proposed method is confirmed by the construction of the laboratory
sample.

Keywords: Fractional-Slot Concentrated Winding (FSCW), three-phase permanent magnet
synchronous motor, elevator industry,motor design, Finite element analysis, Stator shifting,

MMF space harmonic
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