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400

350

300
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%0 D oD %Q %0 D D 0P P D PP P P D P P P
NSNS @%%W@QWQNQ’QQ\Q’QQ@\
I S LS L) o N o

\rib NSNS v\% N v\% UG v\% v\% u\q’

(1% M-62] Z¢¢de Z 4¥ & AA HCFC-141b §%

<3 M-22> ZFde & 4x & AdAH HCFC—-141b 5%

4/22 | 4/22 | 4/22 | 4/22 | 4/22 | 4/22 | 4/22 | 4/22 | 4/22 | 4/22
14:30]15:30(16:30(17:30(18:30]19:30/20:30{21:30|22:30|23:30

s=(ppm) | 349 | 289 | 240 | 202 | 172 | 145 | 124 | 108 | 96 | 85

4/23 | 4/23 | 4/24 | 4/24 | 4/25 | 4/25 | 4/26 | 4/26 | 4/29
00:30]12:00]00:30|18:00/00:30|18:30{00:30/{06:30|11:30

s=(ppm) | 77 | 45 | 33 | 31 26 | 33 | 33 | 33 | 30
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<3 M-23> Zg9-9 1 AAE 23|zt
T T Case 1 Case 2 Case 3 Case 4

_ a7 ga| BE 79 AR BT 79 2% LT 79 2

g =4 B [RAWS | HCFC-141b | &7 37}

@7 | ke 1%) | (5 0.5%)
ag |21% A8 nFs | (2D uae| (oD ds| (4o v
ARl - (2-2) 30 % | (3-2) 45 % | (4-2) 10
H a1 - - Azt AAAN AFELs)
Mzt o] Aolgk 479 AlRA WF-elA g7 st = 100 J/secd ol
A& 5 27 AFA WE Bl TFetglont o= AEA A e AshEA] ok
ot
7% AANES F7)F At AHEE AIFA U nigded Hslmds
HEAA HAE5H3E A msiidth A543k Case 2~Case 4 & 3719 AIAA
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m o] ZE| el et A9l HCFC-141be Z8$-de %9 #3312 A A7)
7t JeS & 5 Utk AlFA UFel 259 sEE =9 Case 4-20] U
g AXAFAH 10 22 SAEATH, o]Z nFo] AT U] =74 F
715 ALE9 FAFAHS dEATIE E ASS AT 5 QdSlTh
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270 Al
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Large Cone CalorimeterE ©|-&-3F
AN HES A Ay 2Zss 102 zrbel st gabd o] dAstgon 9
HA 7hE S oF 2 E5o AFA diF-olA Hstds AR 543 A4t
A% AP Ld m-57], (27 mM-58], [1¥ M-59], [2% I-60)). o
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<} M-24> 2AMg A3} Abr =3
T il
AMB. Temperature 18.00 degC
AMB. Pressure 101.33 kPa
Relative Humidity 75.00%
Duct Diameter 1.60 m
Specific extinction area 8.70 m"2/g
Unknow E Value 13.10 MJ/kg
Velocity profile shape factor
Smoke profile factor 0.97
Reynolds number correction 1.08
<E M-25> WA B545 A2/ P
Al o5 Average | Peak | Time(s)
Time to ignition - - 102 secs
Flameout - - 214 secs
Heat release rate(kW) | 38.61 |696.51 214
CO(ppm) 0.33 20.64 214
CO2(%) 0.01 0.03 214
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A Experimental Study to Prevent Fire and Explosion in Case of
Working in Confined Space

Bo—Hyuk Ryu, Jong—Han Lee, Kye—Mook Yoo, Hyun—Hee Park,
Jung—Soo Kim, Kwang—Jae Chung

Center for Safety and Hygiene Research,
Occupational Safety and Health Research Institute, KOSHA
34—4, Gusan—Dong, Bupyong—Ku, Incheon 403—711, Korea

<Abstract>

Forty people were killed and 10 others were injured in a raging fire
ignited by explosion inside a cold storage warehouse under construction
in Icheon, Gyenggi province. Recently similar blaze accidents have
happened several times in warehouse construction. To prevent similar

accidents, 5 laboratory experiments were studied.

First, we reviewed physical and chemical properties of 7 materials
used in warehouse include 3 inflammable chemicals (1 duct-cooling-sponge
adhesive which consists of 50% toluene and 20% acetone, 1 PVC
adhesive consists of methyl ethyl ketone and 1 nozzle cleanser consists

of ethylene glycol mono ethyl ether)

Second, CFD(Computerized Fluid Dynamics) simulation was carried out

to find out ventilation condition in warehouse. Results from simulation in



basement’s cold storage room and central aisle, most area showed low

air change per hour.

Third, inflammable vapour’s concentration was observed in 2m-height
Acryl chamber and concentration measured in 3 different heights (0.5m,
Im, 1.8m). When inflammable material source located at the top of
chamber, the concentration showed almost similar at the 3 heights. When
inflammable material source located at the bottom of chamber, the
concentration showed big difference among each 3 chamber height.
Height at 0.5m showed almost 2 times higher concentration than average

concentration.

Forth, we made 4 confined spaces (W 12m x L 1.2m x H 0.8m) to check
the generated gas while spraying polyurethane foam same as cold storage
warehouse. Ethylene glycol mono ethyl ether from nozzle cleanser
showed 4.8 ppm and HCFC-141b from forming agent showed 348 ppm right

after spraying and it has decreased to 50 ppm within 24 hours.

7 days after polyurethane spraying, keeping the confined space
conditions, we ignited the space with electric heatin coil wire which
have 100]J/sec by touching the bottom of space. First test box(confined
space) ignited after 30 sec-heating, second test which added 1% of
HCFC-141b ignited after 45 sec-heating, third test shic added 0.5% of
Toluene ignited after 10 sec-heating. This imply that HCFC-141b

delayed ignition and Toluene help the ignition.

Ignitiation could not continued to fire at all 4 test boxes when
igniting on bottom of the space, whereas igniting on edge of the box,

it continued to fire even after elimination the heating coil wire. The
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blaze spread out 102 sec after igniting and showed 696.51kW of heat

release after 214sec.
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