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Abstract: [ Objective ] In view of the operational
requirements of the shielded motor for aviation pumps under
special working conditions, as well as the issues of high loss,
low efficiency, and complex structure in traditional shielded
motors, this paper proposes a shielded motor for aviation
pumps based on internal and external dual water circulation.
[ Methods ] Through in-depth analysis of the structural
characteristics and design index requirements of the shielded
motor for aviation pumps, the water friction loss and shielded
sleeve losses that affected the motor performance were
analyzed and calculated in detail, and the performance
differences of different shielded sleeve materials were
compared. Starting from the key parameters such as air gap
length and shielded sleeve thickness, a parametric scanning
was performed to comprehensively analyze the effect
mechanisms of these parameters on motor performance, which
provided the basis for the selection of main electromagnetic
parameters of the motor. In addition, regarding the variable
load starting characteristics of the motor, the actual load
carried by the motor was used as a reference to fit the starting
characteristic curve for variable load starting analysis.

Considering the fluid dynamics factors, the finite volume
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method and finite element method were applied to analyze the
stress distribution characteristics of the motor and shielded
sleeve under different temperatures through the fluid-solid
coupling. [ Results ] The multi-physical field coupling
simulation and experimental results showed that the
reasonable selection of the length-to-diameter ratio and air gap
length of the motor could effectively reduce water friction
losses. The poly-ether-ether-ketone was selected as the
shielded sleeve material, and its internal stress could fully
meet the strength requirements. Meanwhile, under the load
condition, the error between the output torque of the prototype
and the simulation results was 1.7% , and the maximum error
in no-load rotational speed was 0.66% , proving that the motor
could effectively meet the requirements of special operating
conditions. [ Conclusion ] The experiment verifies the
rationality and feasibility of the design, providing theoretical
basis and practical reference for the optimization and design of
shielded motors for aviation pumps.

Key words: internal and external dual water circulation;
shielded motor; motor loss; starting characteristic; fluid-solid

coupling
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Tab.1 Basic design parameters of the motor
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Tab.2 Initial structural parameters of the motor
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Tab.4 Motor main structural parameters

S ZHUE e EA ZHUE
FEFHME/mm 112 A K B/ mm 160
FE T AR/ mm 77.2 AR R ok Tk i
¥ HME/mm 76.4 FEiE R/ mm 0.2
AR B/ mm 0.2 TE TR 48 44
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Fig. 15 Motor starting characteristic curves
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Fig. 16 Stress and deformation distribution of the motor

437.16 max
327.62
E 298.83
B 270.04
241.24
212.45
183.66
154.86
126.07

90.695 min

rotor based on fluid-solid coupling

200 V, AL EE ik 5 s,

12 5 1505 O BB X G AT 2T A5 TR AR
AR—F, AT AU A 117 Nom, 5
D5 LGS AR LR IE N 1.7% ;56 5 S0 45 175 ELms A
22 I R AE T 5 B LR B K A 28 il 7 A
Lt R P 215 A i R B A FE I R 5 PR LA IR K
MR 210 m*/h, B0 BALAE A5 6 2 1114

LE/PC
() AN[RIELE N B % 1 3 40 A1

0.208 10 max

B 0.190 53

] 0.189 86

u 0.189 19
0.188 52
0.187 85
0.187 17
0.186 50
0.185 83
0.079 38 min

(b) AR BFIRCEAR RN ) = 18

0.053 455 0 max

0.001 8759
—0.001 5130
—0.001 906 1
—0.003 797 1
—0.005 688 2
—=0.005 5792
—0.009 470 2
—-0.011 3610
—0.053 458 0 min

(©) ARDEIREVIFN /) = E
17 ETREBAHFERESOE NS

Fig. 17 Stress distribution in various directions of the

[T 11

shielded sleeve based on fluid-solid coupling

(c) HHLINAF- &
E 18 BMENERNKEES
Fig. 18 Motor prototype and testing platform

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



LSRRI, 5 52 4, 452

Electric Machines & Control Application, Vol. 52, No.2, 2025

145

FRER,
x5 BANRREESHFEHEXIL
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