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Abstract: Aiming at the problem of difficult rotor heat
dissipation in vacuum environment for drive motors for
vacuum dry pumps, a hybrid excitation permanent magnet-
reluctance composite synchronous motor is designed. The
motor rotor permanent magnet excitation structure consists of
two types of magnets, NdFeB and ferrite, aiming to change
the arrangement of permanent magnets to reduce the loss of
the topology of the motor rotor is

the motor. Firstly,

constructed, and two schemes are designed to study the
influence of the arrangement of permanent magnets on the
performance of the motor. Secondly, the effect of the rotor
parameters on the no-load back electromotive force and
electromagnetic torque of the motor is analyzed and the size of
the motor rotor is adjusted. Thirdly, the losses of the two
schemes are compared, and a low-loss motor scheme is
selected. Finally, the temperature field analysis of the target
motor is carried out by finite element calculation, and the
results show that the motor temperature distribution of the
designed scheme is reasonable, so the motor efficiency can be
effectively improved by changing the arrangement of the
permanent magnets, reducing the motor loss and ensuring the

stable operation of the motor.
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Fig.1 Arrangement of permanent magnets for the

two schemes
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Tab.1 The technical requirements of motor
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Fig.3 Comparison of no-load back electromotive force

for the two schemes
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Fig.4 Schematic diagram of rotor structure parameters
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Fig. 14 Core losses for both schemes
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With the development of the motor industry,

energy saving, high power density and high
efficiency drive motor for vacuum dry pumps has
become the main direction of research and

development. Vacuum dry pump drive motor works
in a vacuum environment, compared with general
motors, there are rotor heat dissipation difficulties.
The main reason is that the bottom of the vacuum dry
pump drive motor and the rotor between the existence
of heat radiation, the cavity of heat only by virtue of
natural cooling and air cooling is impossible to take
away, so the heat requirements of the vacuum pump
drive motor are more demanding, and heat is closely
related to motor losses. Therefore, the heat inside
the motor can be reduced by lowering losses to
ensure that the motor can operate safely and stably.
Aiming at the problem of difficult rotor heat
dissipation in vacuum environment for drive motors
hybrid

permanent magnet-reluctance composite synchronous

for vacuum dry pumps, a excitation
motor is designed. The motor rotor permanent magnet
excitation structure consists of two types of magnets,
NdFeB and ferrite. By changing the arrangement of
permanent magnets, the total loss generated by the
motor is minimised, i. e. the temperature rise of the
motor is reduced from the heat source. In order to
verify its feasibility, two schemes are designed in this
paper, the

performance of the two schemes is simulated using

as shown and motor

in Fig. 1,

finite element softwareas. The simulation results

show that both schemes meet the design requirements

S7

of the motor. And respectively, the motor losses of
the two schemes are obtained, and the copper
consumption of the two schemes accounted for a
larger proportion, followed by iron consumption. The
calculated motor efficiency of scheme I is 94.75% ,
and the motor efficiency of scheme II is 94.58%.
Taken together, scheme 1 is taken as the target
motor.

Next, the temperature field simulation is carried
out for scheme I. When the motor is in normal
operation, the winding temperature is the highest
among the motor components, which is 65.32 C.
Since the insulation class of the motor is required to
be F, and the maximum permissible

temperature 155 «C, the

temperature among the two kinds of permanent

class

is and maximum
magnets is 65.13 °C, which leaves a certain margin
and ensures that the motor can operate stably for a

long period of time.

Fig.1 Arrangement of permanent magnets for the

two schemes
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