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ABSTRACT

In this study, the temperature distribution and heat transfer characteristics of each component in a solenoid
motor system were numerically investigated when heat is generated by the steel pad attached to the solenoid
ring of the motor. It was found that the internal airflow was complicated by the inflow velocity of air and
the rotation of guide rollers and solenoid rings. Based on the numerical results, the tendency for temperature
changes in the steel panel was lower due to the contact of the cooling air in the front in the rotational
direction, and the peak temperature was at the front of the center. In particular, it was confirmed that as the
air inflow rate was increased, the temperature was reduced due to strong convection. The temperature of the
iron plate pad was decreased as the convective heat transfer coefficient was linearly increased with increasing
airflow around the solenoid ring. In addition, the temperature of the iron plate panel was rapidly increased
with increasing heat generation.

Key Words : Solenoid(&2] .-0| =), Motor(MS71), Air(S7[), Cooling(‘l§ Zt), Numerical Analysis(5=X|54)

1. A B d =FE 8 AE £ SolxE &% ATEEE

etz e avF SHEL Jod, o

A WA B AFANA MEHE egra  IETHA AEHC AEE mas, asa
2 A% PATAE Fus] 6 ey Asx  LAES DEIEEES a7dn aeas %
24 ANAER Sol U@ A7 BasA g 0 LEES AFLHS T A6 714 BLDC
H1 olgldt Mr|ate] MABRZE o] s} TE EEIAE S5 A% deez, &fol=
wEolE, YA A=t Qe sgels o el oa wAskeE dHS ol&std FEEE
g Wk =R, ATolt ol5Fue agsz o U FH=CISR AT s s, o
23 EElol=d HdErle) 71239l 7] Fig

# Corresponding Author : jssuh@gnu.ac.kr 13} Zo] &#xol= H(solenoid ring)d FHES A
Tel: +82-55-772-1625, Fax: +82-55-772-1577 gt FAV| AR o]FojA Yt a&FQ HE

Copyright © The Korean Society of Manufacturing Process Engineers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

— 99 —



ANA, &32, &5, ARA : F=TATFEEE A A 199, A4z

Power Gear
Fig. 1 Schematic diagram of the solenoid motor
system
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Solencid Ring  Steel Pad Table 1 Configuration reference conditions for the
‘ ; | solenoid motor system
W Specification Physical Values
U Motor Plate Width (W) 310 mm
? | Motor Plate Gap (H) 70 mm
Radius of Powe Gear (R2,,) 52 mm
Radius of Solenoid Ring (R,) 130 mm
N, AR Radius of Guide Roller (12,) 24 mm
SanidesBller ovien Gear Rotation Speed of Powe Gear (w) 2400 rpm
Fig. 2 Schematic diagram of the component Inlet Temperature of Air ( T}) 300 K
arrangement in the solenoid motor system
Inlet Velocity of Air (U) 2 m/s
stuAl Fth AEVS FAST 9= FEwy o9 Heat Generation of Steel Pannel 10 W
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Fig. 3 Distributions of temperature and velocity
(a) temperature, (b)

inside solenoid motor :
velocity
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Fig. 4 Temperature distributions along the arc center
line of the steel panel surface on the
solenoid ring with the inlet velocity of air to
the motor
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Fig. 5 Temperature distributions along the arc center
line of the steel panel surface on the
solenoid ring with the revolution velocity of
power gear in the motor
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Fig. 6 Variation of heat transfer coefficient of the
steel panel surface on the solenoid ring with
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Fig. 7 Temperature distributions along the arc center
line of the steel panel surface on the
solenoid ring with the heat generation in the
steel panel of motor
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