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Analysis due to the Shape of Electric Heater
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In cold winter season, the apparatuses of heating and heater which warm up the interior of
a room are necessary element and the used amount of these apparatuses from the year 2000 has been
increased abruptly. But, the fire accident and the danger of fire are also increased. Therefore, 3D modelling
is done by referring three kinds of the electric heaters as the heaters of ceramic, carbon and near infrared
ray sold in the city for the design of more safe heating apparatuses in this study. The thermal analyses
with these models are carried out and the durabilities due to the thermal deformation and stress are studied.
By the background of the study results derived in this study ultimately, the durabilities of electric heater
models due to each shape can be anticipated and contributed to the development of new heating apparatus
with more safe resistance to fire. And it is possible to be grafted onto the convergence technique at design
and show the esthetic sense.

e Key Words : Electric heater, Shape, Thermal analysis, Durability design, Convergence technique

o

1. A2 AeA g wEeb e 25E
¥, 20000k olel@ whisl T AHE

fo 2

o fo
BN

2
A
&

ol
-

BEAS AREI719 B B )T

i
Ho

o =
- T

*WAMAMXE - ZXHE(jucho@kongju.ac.kr)
H4+2 20154 108 8Y +3Y 20154 118 28Y AREEY 20154 128 202



242 3Z8EEE|=2x| M6 M6S

Al S7rekar Slek. shARE W) o] ARge] At
S7hgtel whet b Abare shAje] 9194 Al S7tst
L e e A R B e o o =t B
DA A AR Dol thete] tF HARS
o= wred WAl et e eldsly, =l
W3], PTC 3]E, 2#<)4 3]E
tH45). 7188 A ke
717 SR 7H o] Aan, s el 919
FollA gy 2rolal led|, 34 RS
Wk gAo] vk A1 s
g A7) ol HrH789]. whebA 2 Aol
of W AlgelA 7P del 2ol

el o]5 3D RAYet 7, ANSYS #tas
EZRIYE ARgte] AlEY ol & dAs AT

ok

(

N
N
r
ol
nl
£
30 of

ox 9 o
o
o%
i}

2 o rff 2 oo O oo |0 T oo T
Mgfﬁ'&m

o
]
9,
=)
rlo

aw
oL
<
iy
nlt

Qo

R

o

R
o

Lo 2> o
ox
ol

e

SE
()
o
oY
o
re
-1
ol
ol
2
N
)
)
J{m
oXx,
i
[o
e
1%
ol
ol
3R
-,

N BT

e
[l
it
i)
ihd
_Y‘_I‘
i

- m[o
=
oft
o
f
o
o
2
0

2. A+ ¥
21 g7t zdl

2 AFelME iEA oz wo] 2o]il 9=
B Al 7HAE AAE H, o] 58 Faste] thg
[Fig. 113} [Fig. 21, 2] x [Fig. 313} 7o) CAT!
R11 3D AA Z2 A8 ALg3te] Ak s]E], 7}
], 2494 38, F Al 7HA #2de] A715E REES
3D Ed3ltH11,12,13,14,15].

ol

>~
ut}

o

>
&

S

e

il

[Fig. 1] Ceramic heater model
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[Fig. 3] Near—infrared ray heater model
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A: Model, Steady-State Thermal
Convection
Time: 1. s

[Bl Temperature: 100. *C

[Fig. 4] Constraint conditions of ceramic heater model
for simulation analysis
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E: Model 2, Steady-State Thermal
Convection
Time: 1. 5

[Bl Temperature: 100, *C
Convection: 22. °C, 5.e-006 W/mm?“C
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[Fig. 5] Constraint conditions of carbon heater model
for simulation analysis

I: Model 3, Steady-State Thermal
Convection
Time: 1.5

[Al Ternpersture: 100. ©C
Convection: 22. *C, 5.6-006 W/mm=“C

[Fig. 6] Constraint conditions of near—infrared ray
heater model for simulation analysis
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(Table 1) Material properties
Young’s modulus(GPa) 96000
Poission’s ratio 0.36
Density 462x107°
Yield strength(MPa) 930
Ultimate strength(MPa) 1070
Coefficient of Thermal Expansion 94106
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(Table 2) Thermal deformation result of heater models

Thermal

Heater model deformation(mm)

Ceramic heater model 0.280
Carbon heater model 0463
Near-infrared ray heater model 0507
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Total Deformation
Type: Total Deformation
Unit: mm

Time: 1

0.27961 Max
0,24854
0.21747
0.18641
0.15534
0.12427
0093203
0.062136
0.031068

0 Min

[Fig. 7] Thermal deformation of ceramic heater model

Total Deformation
Type: Total Deformation
Unit: mm

Time: 1
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0.46303 Max
0.41158
0,36013
0.30868
0.25724
0,20579
0,15434
0,10289
0.051447

0 Min

[Fig. 8] Thermal deformation of carbon heater model

Total Deformation
Type: Total Deformation
Unit: mm

Time: 1

0.50668 Max
045036
033408
0,33778
0.28149
0.22513
0,16889

0,126
0,056298

0 Min

[Fig. 9] Thermal deformation of near—infrared ray
heater model
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(Table 3) Thermal stress result of heater models
Thermal
Heater model stress(MPa)
Ceramic heater model 79.06
Carbon heater model 386.24
Near-infrared ray heater model 2608.8

(Table 4) Thermal deformation and thermal stress result
of heater models

Thermal Thermal
Heater model deformation stress
(mm) (MPa)
Ceramic heater model 0.280 79.06
Carbon heater model 0.463 386.24
Near-infrared ray heater
0507 2608.8
model

Equivalent Stress

Type: Equivalent {(von-Mises) Stress
Unit: MPa

Time: 1

79.057 Max
70,273

61,489

52,705

43,921

35,136

26,352

17,568

56,7643
0.00017689 Min

[Fig. 10] Thermal stress of ceramic heater model
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Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 1

366.24 Max
4341

300,58
25175
21493

1721

12927
86.445
438617

0,79 Min

[Fig. 11] Thermal stress of carbon heater model

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

2606.8 Max

0.1957 Min

[Fig. 12] Thermal stress of near—infrared ray heater
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