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A Study of the analysis on the risk of ignition and
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JEDE

Jeong-Il Lee"

* National Fire Agency 119 Situation Contrd Center, 216ho 17dong Jungbu-2 cheongsa-ro 13, Sgong-city, 30128, Republic of
Korea

ABSTRACT

KEYWORDS

Purpose : This study aims to seek out the risk of low-temperature burns and fire.
Method : Hot vests are connected by higher voltage than walking voltage.

Results : Accordingly, the possibility of low-temperature burns and fire was proved high.
It was also shown that hot vests with relatively lower resistance on heat rays reached
a higher temperature as the same voltage was applied.
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Conclusion : There are some problems with hot vests because they do not have any Reproduction
safety devices like a thermostat or a timer to prevent temperature increasing rapidly. For experiment,
the purpose of reducing the risk of low-temperature burns and fire, setting the standard Minimum

of the minimum resistance temperature and regulating the use of heat rays with lower resistance
resistance are necessary. temperature
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Fig. 2. H** electrically heated jacket for

5V batteries use.
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Table 1. Materials and Tools

. L5 Major Tools Minor Tools
Experiment
Experiment 1 Power supply, Clamp.meter,
Infrared thermo-graphic camera
Protect coat, Stop watch,
Experiment 2 Non-destructive testing device

Digital  thermo-hygrometer, Laptop,

Video camera, Protective glove, Tools
Non-destructive testing device, Stereoscopic | get, DSLR camera,

microscope, Clamp meter

Experiment 3
Electric reel, Washing machine

Power Supply, Thermal couple, Infrared

Experiment 4 .
P thermo-graphic camera

2.3 I ¥ A
2.3.1. Moty o wi A

(1) 12vE LE27E o] & 18y 49
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Table 2. Figure of Voltage, Current and Electricity Power

Category Voltage Current Electric Power
Condition (1) 12V 1.472A 18W
Condition (2) 16V 1.963A 31IW
Condition (3) 20V 2.455A 49W
Condition (4) 24V 2.945A 71W

A

i

Connecting to 24V Infrared thermo-graph image  Trace of a burning of the hot wire

Fig. 3. Connecting 12V M** hybrid electrically heated jacket to 24V.

(2) 5VE& THE27E o] &3 1St A3

5VE =d =79 Power supplyS ©]83t 5V A4S 158, 9V} 12V Z9hE 247 584 A48, olo & 254
stE dapdvtuelrs ol st BEsth A GA A AW EE 169TC, vpdlH o] 257} AA A ARt
© 433 doe s FUHH 0 E 134T Power supply s o] 83192 o At} A F, :’—ﬂl Y3k 2= Table
39} 2t

Table 3. Figure of Voltage, Current and Electricity Power

Category Voltage Current Electric Power
Condition (1) 5V 1.173A 6W
Condition (2) Y% 2.051A 18W
Condition (3) 12V 2.629A 31W

Preparation Connecting to 12V Infrared thermo-graphic image

Fig. 4. Connecting 5V H** electrically heated jacket to 12V.
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Table 4. Highest Temperature of the 12V Electrically Heated Jacket

Category | Time to get to the highest Highest
Voltage temperature temperature
12V 12 minute 58.5C
16V 7 minute 83.3C
20V 5 minute 109.8C
24V 4 minute 200C

Table 5. Highest Temperature of 5V Electrically Heated Jacket

Category Time to get to the highest Highest temperature
Voltage temperature
5V 9 minute 385C
IV 5 minute 724C
12V 4 minute 112°C

H

AsHE A APE Tl ALY B ] AAXAYRT 5 ASdd BEx7] Hds NS AF T
WA x7] B 257F g dsditte AEEAAE 45 F AT =3 ol AF AHE Tl 40-50C e E& ve
Azl & AR o) HEE AR HED A A3 7 A B2l ATk 53] ARt o] o] EAEk] ¢l
ALPde o Ax AT F de A7)0 2y, HEx79] Ae 259 g4 FeS AT F de HRFd
HAYZFO] EASHA] F71 AREATE AAISHA] Kk Abolol] A 23 o] BT = U= AP0l EATE & F AU

g AR ] e 7 HEx7] AF Power supplys B3l 12Velhe §U& A4S FUES W, T AF AHEEHE
Ao AR Apolo met Hue et duhy 2ol Ue=A £ 4 (1)elA Ve AHSt 15 A/, RE ARS
5ttt 2 (204 Pe BEE, Ve A, Ie AFE S3h oA Td vhel 2ol o AgelA M-S 12VE 1A Hof
A71el, F AolA ZYMF= vE Rojth

Table 6. Comparison of Resistance Value and Temperature Change at 12V

Category Resistance Value Electric Power Highest temperature
12V jacket 8Q 18W 58.5T
5V jacket 4.2Q 31W 112°C
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Preparation Initiation of smoking

Fig. 5. Combustion experiment of 12V electrically heated jacket with polyester coat.

Similar with body temperature before the Maximum temperature measured during the

experiment : 31.2C experiment : 403.7C
Fig. 6. Infrared thermo-graphic image
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Table 7. Highest Temperature of the 12V Jacket with Polyester Coat

Category
Thermal couple numi

Time to get to the highest

Highest temperature
temperature
Number 1 16 minutes 2252C
Number 2 20 minutes 218.8T
6) & U4E, 4 A 2dEE o] &3 ALY
2, VYR, @ Ao 29HE o 83 ALAPINE A A WA ARAFIE 9Y AP A% F 6¥ JE I
Fo| 23ta7} BASATL, 302 ol £ AAR Balalo] FrjHTh EF Aok AverE B4 A7 Fig 8olA A
YidAe 80 s 12 6224TES 7|23 che AFS 2AT = AU

Similar with body temperature before the
:20.1C

Maximum temperature measured during the

1 6224T

experiment experiment

Fig. 8. Infrared thermo-graphic image.

Table 8. Highest Temperature of the 12V Jacket with Nylon, Wool and Cotton

Sweater

Time to get to the highest

Category
Thermal couple num

temperatime Highest temperature
Number 1 8 minutes 3544°C
Number 2 8 minutes 4145C
(6) L] AAEA
4 3 WA Aol AHEE R e A0 3 BF 100% FE ol ~H 2 ARtk Table 9914 & 4 1ol o2
29| B35 600CE F3lsrlol, 3 WAl AFPoA 44T B3l o] FolxA] XY Zlolth
7 WA AdPole 290%+HY£10% AEe] UES} 100% =H2AE 7 AHEH AT 53] &3 Ho| A9e L3l E7}
300Cel8tZ 33l
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oA Zizte] AHEE B LEe) Weess} thay] e oHd ARAY] ARt AT Ao Az,

Table 9. Comparison of Ignition Point of Fibers

Category . .
Materials Flashing Temperature Ignition Temperature
Polyester 475-500C 623-645C
Wool 200°C 220-230°C
Nylon 421C 424°C
Cotton 230-266C 264°C

3. &E
B AFol A ddxz7 o o A3 7 A E S EE3H] el AHEARY] B2 Qs A A Htroh
O &2 Aol HEdx77F d45E o] 43-8& /M3t AdS APttt I A AeA B3R ld] AAAGRY
F2 Zgte] HEx7] ddS A4E /AT A MA A4 M B2 Asdd #sedd e EE Wl
2 AYE A7MEE o FiHoZ o] Agghe] ¥ ¥ HEdR7] AFo]l U 52 250 EEdits Ag4ARE
ds F Ao, 53 dEx7e AFY iAf 5 LEZEZAY Eolurt EAlEA 4714, 2571 543 &
7% o]Z Ao & Qe kAAX I} Qloke Ao EAH o2 EEFHUTE kA AU A3t IS Zol7] 95
A A=A FdelA] Gz AHEE G4 HAALR 71Ee AR5, O 7EET e AFgas A e g4
o] M7 AF AHEEE AL FAS o gk AT
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