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LASER EXTINCTION BEAM INCLUDING
TEMPERATURE MEASUREMENT

TEMPERATURE AND DIFFERENTIAL
PRESSURE MEASUREMENTS TAKEN HERE
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7. Ao =S (Peak Heat Release Rate, PHRR)
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o} H =S (Average Heat Release Rate, Av HRR)

Babrauskas®} Krasnys ZZZE g 23 28-S 53t Azrt 2335
180%0A o] B dWE&o] AdulqFrstAAe] ANIREEgol 4Tt
3 ®33% whHo] NFL(National Fire Laboratory)2] A7ZAIH & 235
30009 HF IdtEEo] AR AP Aol §f T AT
HAE zheva dusidn. oot 2 AFAAE vEger AR IS

180xA 9 FHELEET] 300049 B FHEELS AA Aol 9]
ALELES & AGE + dvkes HoA & 9vE Za 9en SO 7=
HI 235 2t A7 E 180249 B EWEE7 300049 B+
IFE=ES SAsL Ao

B AFNME HF dWELS 25 WW/m', 35 KW/m', 50 kW/m'e] EALgo
=3d AE7E ZA3tEo] 180%0 ol2774A] WEH W dUEE (q,0)H

300%0) ©olZ771A9] HE FWEE (q,0)2 AP o, A4 s

5 4G ~vhol YehAS. ol 23 @< ol &3st A= Ho dWEE

< [29 4-71% [:LFA 4=8]°] Zt7F JepdTh. 2B A B npel o]
180%%F 30049 Hit dE&2 %E‘ri‘% 3% T ZEZ2Z™(PP)o]
7V A 2 vhgo] Al %70@}% 2 (FRP), A3 (PVC) o2
EFte.



350
300
250
200
150
100

50

* 25W/m* m 35kW/m*  50KW/m

350
300
250
200
150
100

50

® 25kW/m> m 35KW/m

50kW/m*




3. 22w 7FsA (flashover propensity)
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<} 4-6> ZT2EY A5 T d¥E 54 EFAA 2 7+
NdzA | L. =5
T A& (Iieat A SHAI (Heat Release Rate)
Plux (Time to peak 1A ot
i_uﬂ EH/\]_ ; Ignition, }_) ca verage ota
- ° KW/ (KW/m*) | (kW/m?) |(MJ/nt)
/\%tﬂ— 7 _ _ B
mo | ST s | zoela | eoelst | 20elat | 20015
N | oaw — | 20008 | 5018 | 30l
w01 (Zopma — 100018} 17913} | 100]3}
ﬁ C—2| dA&A) 50 - 1500]3}| 85°]3} | 500]3}
o C—3| Q) - 300°]3}| 170°]3} |1000°] 3}
ol gl
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(1) A: Ordinary Polyurethane foam B: Melamine—Treated foam
C: CMHR—-type foam D: Hydrophilic—type foam

E: Neoprene foam
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A3k (PVO), Z2Jd(PP) o2 %7 vehwth
g 3F9 #3lAIZHS heat fluxoﬂ w2} 33~883% = UELSom 23}AITH
< heat flux7} S71gHell whe} 2sprfgto] FASHA Fobx= 43S HERAA
U} heat flux7} 25 KW/m' oA 35 KW/m'E F7}&e] wel Z8]d3n)d(PVCO),
Zyz23d(PP) ¥ A4 8tZet~e (FRP) 2Hzte] Zapa ke oF 2.4~4 34,
1.7~1.8%, 2.2~2.3W A%, heat flux7} 35 KW/mellA 50 KW/m* Z7F3S o =
2 st d(PVC), ]2 =F A (PP) B Afrdst&Eet~E (FRP) 747to] #3A
7He oF 1.4~1.64, I.SHH, 1.7~2.2W A= ozt Z =AU (PP), w74
s}&ek =¥ (FRP), Astnd(PVC) o2 #alA|7te] A el
HAd &S NﬂzHE’oﬂ et 2 ApolE Kok, 22 Ame] A§-
Aol w2 WskE 2 Abol7t flie Ao R yEETh AgAlsel v A=
o] heat flux7} F715tel wet AR Hd = = Ao
Elth, A¥As $ ZezadA(PP)7t b 2 A ENEes 2=

2 vehdeh £9, $UEGFe Fm2AACPP)e] Y a0, H4unEe
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2€(FRP), Z219430|4(PVC) w202 I/ Jedth FF 99382 180%
of o]2774A WEH Hit WEE (q 50 F 30000 o]=27|7HA 9 B &
HEE (4,08 AT 43 2gz2FA0(PP)o] 74 a9 2 b2 A74
shETF2E(FRP), A3t (PVC) =02 YER T

T Ao TS BHe Ax PPyl Tl e sbsAol b =l

< FRP ¥ PVC o2 Yegt PPE F4% Z8t~gel 49+ st
HAEE e onol] e wudle] kAo xghe]l ofgfar, shAl 2 <17
w27 atso] o d&rt AZ Ao oddd. ady, FHEEl we

.
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Self—Ignition Temperature(SIT,C)
@ 37
13] 23] 33]

A 460 470 465 465

pPVC B 455 465 460 460
C 465 465 470 467

A 435 440 435 437

PP B 440 435 445 440
C 430 435 430 432

A 490 495 497 494

FRP B 475 480 475 477
C 475 475 480 477

¥ A5 A7) 20%x20X3mm, A ;3.0 g(FHT)




Flash—ignition temperature(FIT,C)
T 3+t
13] 23] 39]

A 365 370 365 367

pvC B 380 385 388 384
C 370 373 375 373

A 345 340 350 345

PP B 350 350 355 352
C 345 350 345 347

A 435 435 440 437

FRP B 415 420 410 415
C 415 420 410 415

¥ AE9 A7) 20%x20X3mm, A ;3.0 g(FH )




FE 2. AmE 25

e

i

28 4| 7H(

)

)

25KW/m’

35kW/m’

50kW/m’

13]

23]

7 3

13] | 23]

)

o,

ey

13]

23]

7 3

PVC

763.7

782.6

773.1

345.4|388.2

366.8

118.5

128.7

123.6

900.5

875.8

888.1

220.7|1238.4

229.5

260.3

194.8

227.5

797.4

917.5

857.4

205.3|/151.8

178.5

104.6

153.3

128.9

PP

111.4

114.1

112.7

62.9|66.5

64.7

34.1

33.9

34.0

111.4

110.9

111.1

61.9|57.4

099.6

32.5

32.9

32.7

114.0

115.2

114.6

60.5|67.5

64.0

33.3

33.1

33.2

FRP

471.8

464.7

468.2

224.21194.3

209.2

87.7

91.9

89.8

556.4

400.8

478.6

206.5203.8

205.1

127.7

113.4

120.5

472.0

500.3

486.1

221.7\1227.6

224.6

122.9

116.9

119.9




i

HAd =& (KW/m")

25KW/m’

35kW/m’

50kW/m’

13]

23]

o,
4

13]

23]

o,
£y

13]

23]

o,
4

PVC

64.0

67.8

65.9

135.0

75.2

105.1

67.3

83.9

75.6

92.3

101.9

97.1

28.0

52.4

595.2

103.5

226.0

164.7

21.0

17.8

19.4

106.9

116.7

111.8

188.6

191.5

190.0

PP

362.1

414.7

388.4

505.5

421.5

463.5

710.4

672.5

691.4

356.2

384.8

370.5

494.2

o71.7

532.9

692.3

631.1

661.7

384.4

458.8

421.6

513.5

496.2

504.8

631.9

766.1

699.0

FRP

191.3

214.3

202.8

203.6

178.7

191.1

203.0

230.2

216.6

132.5

93.1

112.8

137.9

152.3

145.1

147.9

128.5

138.2

122.5

119.6

121.0

179.5

183.4

181.4

173.6

203.3

188.4
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180x

25KW/m’

35kW/m’

50kW/m’

13]

23]

B

13] | 28]

B

13]

23]

PVC

46.2

39.7

42.9

88.9 | 55.6

72.2

18.8

21.4

20.1

65.6

65.9

65.8

14.9112.8

13.9

42.1

64.5

03.3

6.7

4.0

5.4

16.2 1 16.6

16.4

96.1

44.2

70.2

PP

189.1

215.2

202.1

209.3]195.2|1202.2

228.5

245.2

236.8

167.3

194.7

181.0

179.8]201.0{190.4

230.5

212.4

221.5

195.7

226.0

210.9

227.7(235.4|1231.6

240.0

334.0

287.0

FRP

150.5

159.3

154.9

140.9|137.6/139.3

127.5

130.9

129.2

106.9

39.7

73.3

118.01124.4|121.2

104.4

96.8

100.6

77.0

71.7

74.41

102.2] 87.6

94.9

95.8

120.6

108.2




Ay
3002
) 25KW/m 35KW/m 50kW/m’

13] | 23] |A#| 18] | 23] [9F| 13 | 23] | A7

A | 0.0 |27.0/13.5]|68.5/49.2|58.9|15.1|16.8|16.0

PVC| B |43.2|45.4|44.3/10.8| 9.7 |10.3|30.0|43.8|36.9
C 5913949 |11.7]11.4]11.5]78.3]30.4|54.4

A ]132.7|163.0{147.9/150.0/151.0/150.5{161.1|176.0({168.6

PP | B |114.1{148.8{131.4{122.1|147.7|134.9|164.9|148.3|156.6
C ]147.0/179.4/163.2/190.1|185.2|187.7/175.6|237.5|206.6

A |124.2|125.2|1124.7|1145.1|142.7|143.9/134.0|154.4|144.2

FRP| B [98.0]26.4|62.2]110.2|118.0{114.1] 95.7 | 96.5 | 96.1
C |83.5(80.3|81.91|106.2|109.4/107.8{114.4|118.8/116.6
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A Study on the Characteristics of Fire Hazard for Plastic

Materials

Keun—Won Lee

Dept. of Safety Engineering Research,
Occupational Safety & Health Research Institute, KOSHA

Abstract

This study was designed to investigate fire hazard characteristics of the
plastics materials such as a polyvinyl chloride (PVC), polypropylene (PP),
fiber reinforced plastics (FRP) that is used as elements of buildings or
structures in workplace. The fire characteristics of the plastic materials
were carried out using the self—Ignition tester, the cone calorimeter and the
combustion gas tester according to ASTM, ISO and KS standards. The
materials used in this experiment were commercial materials the composition
of which was not disclosed. As the results of this study, the self—ignition
temperature of the plastic materials was from 432C to 494°C, and the
flash—ignition temperature of plastic materials was from 342°C to 437C. The
time to ignition of the polypropylene in the materials was shorter, and that
of the polyvinyl chloride was longer. The heat release rate of plastic
materials was increased with increasing density and heat flux. The peak
heat release rate for the polypropylene in materials with heat flux of
external irradiance was highest. As results of the classification to flashover
propensity by Petrella, the flashover propensity of the polypropylene in

plastic materials was rated as high. It was found that the relationship of



flashover propensity and total heat released could not be simply considered.
The characteristics of fire hazard in plastic materials can be used to provide
guidelines of combustibility and heat release rate with a kind of products

and heat flux of irradiance to prevent fire risk.

Key Words: plastic materials, fire hazard, ignition temperature, time to

ignition, Cone calorimeter, heat release rate, flashover
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