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Fig.1 The model of drive motor shell
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Fig.2 The model of motor shell with flow channel
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Tab.1 Grid-independence results
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18 12 184 359 84.71 111. 14 3 478. 87

C, KIS K1/ (kg K) 5 Ar A EIK 1 ik
H R ZE,C X HEC20 C.

FIA B FIHHA IR R HIK AN 9. 6 L/min, A
WFFEEL 10 L/min.

J T IRBRAE R FN AR VA 20K Y
SRR, W RIE AR S RSN TR NS
SR RN AL Re >2 3201,

pUd

Re = —, (3)
n

K U R m/s; p RTRIEBRE ) ke/m’; d
SHEERUK AR K R T8, Ak [R1A8 938 B
1 ,my m e VR T KRB IR 107 Pass.
JWiFH NIST REFPROP 3R] 135 7K7E 65 C 4%
RS 8 mE 2 fiox, k0N HR
12 mm AR, D) 0 285 Sk Jifd 30 BsF 18 I 5L 900 A
0. 085 m/s. biif k-e LU | R Al FH 14 SR fiff i
L) R AR | PR I 28 A IR BUZ A A A 7oK .

F2 JKTE6S CHEIMHESE
Tab.2 Physical properties of water at 65 °C
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Fig.3 Temperature distribution of cooling water

in the channels of the motor shell
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Fig.4 Temperature distribution on the inner wall

of the motor shell
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Fig.5 Pressure distribution in the channels of

the motor shell
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Fig.6 Pressure difference between inlet and
outlet Vs the inlet flow
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Fig.7 Temperature Vs the inlet flow
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A Stable Robust Control for Wheeled Robotic System Based
on DRNN Network and H_, Methods

PENG Jinzhu, BIAN Yingnan, ZHOU Shuliang

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In order to solve the modeling errors and external disturbances in the system, a stable robust hybrid
tracking control scheme for wheeled robotic system with nonholonomic constraint was proposed. The hybrid
control scheme combined DRNN neural network with nonlinear H, method. DRNN neural network was em-
ployed to approximate the system uncertainty terms, and H_ control was utilized to achieve a desired robust
tracking performance. Based on Lyapunov stability theory, the tracking errors of the closed-loop system were
bounded. In addition, a specified H,, tracking performance was obtained by the proposed robust hybrid control
even though the disturbances were merely integral bounded. Finally, the proposed control scheme was com-
pared with the computed torque control for nonholonomic mobile robotic system under the uncertainties and ex-
ternal disturbances. Simulation experiments showed that the proposed control strategy was effective.

Key words: DRNN neural network; computed torque control; H_ control ; uncertainty; Lyapunov stability
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Comparative Study on Cooling Channel for Electric Vehicle
Drive Motor Based on CFD

SHEN Chao', YU Peng', YANG Jianzhong' , ZHANG Dongwei’, WEI Xinli®

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Chemical Engineering and Ener-
gy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Based on the cooling characteristics of the electric vehicle drive motor, a novel cooling structure the
circumferential multi spiral structure, was proposed. The three dimensional numerical model of fluid flow and
heat transfer in the shell was established. The flow field and temperature field of different water cooling
schemes were calculated based on CFD technology. The numerical results showed that the temperature uni-
formity and cooling performance of Circumferential "Z" structure is better than the circumferential multi spiral
structure ; and the circumferential "Z" structure was suitable for the cooling of 135 kW electric vehicle drive
motor under the condition of inlet water temperature was 65 °C , with the optimal water flow rate 9. 8 I/min.
However, the circumferential multi spiral structure could be used for higher power density of the motor cooling
for the better performance of pressure resistance. The research provided a theoretical basis for cooling design
and optimization of the small size and high power density motor.

Key words: motor cooling; CFD; numerical simulation



