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Simulation analysis on temperature field of an electromagnetic pulsating blood pump

YE Junjun, YAN Rongguo, MEI Zhusong, SHAO Hongran, WEI Menglin

School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: The electromagnetic pulsating blood pump is made based on the principle of electromagnetic induction, and the
long-term power-on work will cause the blood pump to heat up. The high temperature of the blood pump will damage the
blood pump, and raise the temperature of the blood circulating in the pump, causing damages to the blood components or
even life-threatening. Therefore, it is necessary to pay close attention to the temperature of the electromagnetic pulsating
blood pump and analyze its temperature field. By analyzing the temperature field of the blood pump using the finite element
analysis software, the working temperature of the blood pump can be observed intuitively. The simulation results show that
when the electromagnetic pulsatiling blood pump is set to work for 1 h, the highest temperature of the blood pump which is
100.3°C is found at the drive winding, and the temperature of the contact surface between the pump and the circulating blood
at 37°C does not change much, which is 37.5 °C at the highest. Therefore, electromagnetic pulsatiling blood pump will not

cause damage to the blood components, but the drive winding needs to be cooled to avoid damages to the blood pump and

affecting the circulating blood.
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Figure 1 Electromagnetic pulsatiling blood pump
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Figure 2 3D models of the electromagnetic pulsatiling blood pump
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Table 1 Main parameters in

electromagnetic simulation
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Figure 3 2D and quarter model of the blood pump
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Table 2 Thermal properties of main materials
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Figure 4 Temperature cloud maps
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Figure 5 Temperature rise curves

6 AT LIOULEE R, (7 A R AN S48 R % b2 —5uw,
RORIRIETE 120 sAib , TRIER LN 7.76% , XTI, 5
E T ASCHFFE T LB A AT

4 4 g

ARSCEERAIA RO, il (] ANSYS
F18 P T ) SRS LA B A AT AR R X re o o sl i 2R i
FEGE AT = eS0T o SE B TR E IR A A
R, T8 LG )7 BB R RE S AE , 2 Je B RE A PR
INEE P ARG F A TSR I o A HAS 2 1 A )
B 7 P AR AR . o AR B 2 T A LT
2k, AT LA r s i R Tl 1, 2R NS i
TRCHE ik ) 22 T3 B AR AN K, PRI AN 22 6 2R A IR



1 9

- 99 —

= (LR
100- = IGIRE
90+
80
70
60+ P -
504 -—
40 e
304 _-#®
204
10+

i JEE/°C
L}

L 1]

O T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300
t/s

E6 FERESLWERE

Figure 6 Temperatures obtained in simulation and experiment
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