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Abstract

Electric of using in daily life is always exposed to risk of electrical fire and electric shock. Only degree
of risk is different, there is no risk free electrical product. Generally, the higher voltage, the risk of
electric shock is high. The much electric current, the risk of electrical fire is high. But, we can’t help using
electric because of risk and we effort to reduce the risk of electrical fire and electric shock.

This study deal with the fire prevention generated on heating equipment using SSR for current.
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[Figure 1] Heating apparatus
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[Figure 2] Heating unit with an overcurrent limit device
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[Figure 3] Heating unit with temperature controller and
switches and heater over temperature protection device

rFePaAE IPAF 27 o) 518 Dol thdt oA
A7 o] ke Q8he stoll ARgeh, st 2
Aol 9 QA Aoy7t w78l ] wiEell Aol 288171
o= AlgkAlot}

[Figure 4]i= [Figure 3]ollA &% Ao FA]& 414

o} Alof7] g A2 EEd Fejott.

r°l' r°4'

ki (we
[y |

———-

[Figure 4] A heating unit in which the temperature control
unit is separated by sensors and controls and switches.
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[Figure 5] Heater with heater over temperature
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[Figure 6] A heating device with semiconductor
devices
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[Figure 7] Heating apparatus with an additional heat

protection device

3. BIEA] &A1) ALS-
REEA] AR A9 S sl olgsla, o
A7) Qs Aol AR dhk

3.1 HI=A A9% 13 8

HEEA] A9 25= 71A14 Q1 9] X]of] vl&l] o} A= <l
AR AT 71A-A vl _i olsk *Ué ?M
o] Q7] wjitoll AR W=7} AlS

= ‘Ol ‘/PEME 212‘31 ”lEi 7}0301]*1 HPEXJ] 29149
1 AL A 27HE B 5 9k

3 AR $Hd (Short) 0= ﬁo] U= Aoolt}, &
= Ao7]o)A AE 2F AR ATE RUE AxFo] A
o7 Qlato] A% S sl el ddef f1g]
O]r/}_
-olt}. &

‘?i A= @A (Open) &2 7o) Y= 7
A o= 25 A7 AEEH NS

< .

“

i Al 22e] w0 = Qlste] slE|of] Ao 35
A b= AdEe® 7K EA9) 20t v AR
T o1E 4 qlok
e HEEA] 22; UjellA] o} =7} @ Ask A, 31714
¢] Void 5% QIste] RE=A7F Fis- 3 wjoll= A
o] =t x| 2717 2 wolls & A7 HA
AT o A el = A st s 22 dEto]
ERbAl ok

[Figure 8] SSR ¥ = ?

il
= 2
A
-

Y m ot 4n

m{mlﬂérﬁ

218 Ao,



28 FRHALAR (SSR) 2E A ZA gl g A7 oA E LA

[Figure 8] SSR Fire Field Due to Overheating
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[Figure 9] Experimental component

[Figure 10] Experimental component
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<Table 5> Measurement results of [Figure 7] method

Type of measurement Measured value note

R-S 219.3 V

Voltage S-T 2176 V

T-R 219.2 V

R 69.4 A

Current S 69.3 A

T 69.2 A

SSR Thermal plate 658 ° C

temperature

R 1.32V

SSR Falling S 132 v
voltage

T 1.31V

Internal temperature of 396° C

controller
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<Table 6> Measurement results of [Figure 9] method

Type of measurement Measured value note
R-S 219.2°V
Voltage S-T 2173V
T-R 219.0 V
R 704 A
Full current S 70.2 A
T 70.0 A
R 0.6 A
SSR
Current > 0.7 A
T 0.8 A
SSR Thermal plate 36.5 °C
temperature
. R 0.21V
SSR Falling S 021 v
voltage
T 0.22V
Internal temperature of 384 °C
controller
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[Figure 11] Parallel operation of mechanical elements
and subsidations of SSR
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[Figure 12] Time chart
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