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A Study on the Performance Test and Verification of Heat
Transfer characteristics in Automobile Rear Window Heater
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Abstract : Both theoretical and experimental investigations were conducted to analyze defrosting behavior of a
window heater operating in the low outdoor temperature(-207T). To achieve this purpose, first a warm-chamber
experiment(23 U} was performed to measure inner and outer surface temperature of the rear window(heated by
the electric heater supplying 195 W) as functions of both time and position. Secondly, a cold chamber
experiment was made to continuously record defrosting process of the frosted window. From the comparisons of
the two experimental results, it was found that there was a similarity between the spatial distributions of both
temperature and remaining frost. Thus, the temperature data from the warm-chamber experiments can be utilized
to predict an expected zone covered with remaining frosts, and this approach can also be adopted in the
inspection process in order to economically guarantee optimized performance of the window heater. Finally, an
analytical model based on one-dimensional, steady-state heat transter theories was proposed and successfully
predicted the outer surface temperature of the rear window surrounded by cold air{-20 ') for the given operating

conditions(heater power, inside and outside heat transfer coefficients, and surrounding air temperature, etc.).
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Table 1 Rear heater system specification

ANAA HeH7 B Aed

Ttem

Specification

Tirmer

Maxx 30 min

The ingredients of a

Sihver 709 +

Heater Allgy: 20 ™ 30%6

Glags Type Termpered Glags

Heater Line 14 Line

1) Heater width 1) 0.5~1.0 mm

2) Bushar width 2) 10~12 mm

3) Line gap 2) 24 mm

Syatern perfortnance

1) operating current 1150 A

2) Total resistance 2) 05 ¢

3) Voltage drop 3) Battery: 138 V,
Heater: 128 V

4) Max temnp. of heater 4) Max temp 70C

Relay type Mind relay

Terminal type Lead

Back glass area 066 m'

Back glass thickness 4 mim

Back glass height (06 m

Back glags width 11lm
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Fig. 1 Experimental setup
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Fig. 2 Thermo couple test point
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Fig. 3 Measure inner surface temperature of the
rear window(at 237)

Table 2 Measure inner and outer surface te mperature of the rear window(at. 23°C)

s Imer surface of Temp. [C] et Outer surface of Temp. [€] Heater | Voltage
wo. | 3 | 5 | 10| 15| =] = | ™ |no | 3|5 |10]15]® %] H| no V]
min min min min min min min min onn onn min nnn nnn nun
Pl |28 | 28|25 |22 |20 | 20| 2ra| 1 | 220 | 236 | 241 | 247 | 249 | 250 | 256
2 |52 | w106 |39 |5 [3s (31| P |20 | w0 | %5 |98 |0 %4 me| e
P3 | 321 | 327|380 |20 |26 |28 |25 p3 |22 (311|365 | 370|379 | 382 | 384
P4 | 301 |37 | 321 |35 | 374|381 [385 | Pa | 204 | 302|315 | 341 | 359 | 374 | 371
P5 | 209 | 24| 0| 26| 38| 20|21 5 | 198 | 23| 23| 21| 236 | 239 | 200
P6 | 305|308 | 367|378 | 385|389 [300| P | 285 | 330 | 359 | 377 | 384 | 385 | 387
77 | 80 | 6 | =3 | B8 | 50 | 54 | 576 | b7 | %2 | 440 | 40 | 457 | %00 |05 | w08 | e
PB | 353 | 427 | 438 |41 |0 | o5 | e | P8 | 352 | 207 |42 | B3 | %3 | %9 | a1
P9 | 209 | 228 |27 | 246 | =0 | =3 |5 | e | 207 |25 | 27 | 4 | 27 | 29 | 240
PI0 | 223 |27 | =3 [ 262 | 271 | 274 | 74 | P10 | 217 | 233 | 239 | 246 | 253 | %2 | =4
P | 242 | ma | 36 | =7 | %5 | 25 | 20 | P | 245 | 20 | 287 | ae | a7 | o | A | oo 28
Pi2 | 247 |27 | 25 [ 317 | 321 [ 320 | 331 | P2 | 245 | 286 | 204 | 310 [ 319 | 327 | 329
cx[:]. 148 | 144 | 142 | 141 | 139 | 139 | 139
Reg. 0.804 []
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Fig. 4 Measure outer surface temperature of the

rear window (at 237)
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Fig. 5 The outer surface after ten minute (at. -207TC)
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Fig. 6 The outer surface after twenty minutes (at.

=20°C)
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Fig. 7 Defrosting arca of the frosted rear window
(at. -207C)
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Fig. 9 After 10 minutes of the BL600, compare room
temperature(23 C) with cold temperature(-20C)
(Point number 1, 5, 9 from the top)
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Fig. 10 After 20 minutes of the BL600, compare room
temperature(23C) with cold tempera-ture(-2
0°C)(Point number 1, 5, 9 from the top)
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