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ABSTRACT

Recently in Korea, the interest for using window and window-wall in building picks up due to the beauty and utiliza-
tion of space. But, interior space of the buildings shall be compartmentalized by fire resistance structures in accordance
with the Korean building codes to prevent the spread of flame and damage of human life in fire. In case of installing non-
insulated glazed window in compartment wall, the flame spread to adjacent space and the damage of human life by radi-
ant heat can occur in fire. On this study, to confirm the risk of radiant heat for non-insulated glazed window in fire, the

fire resistance tests were conducted. The temperature rise and heat flux on unexposed space was measured and analyzed.
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Table 1. Minimum Heat Flux For Thermal Damagem

Minimum value Thermal damage
1.0 kW/m® Pain on exposed skin
4.0 kW/m® Burn injuries on exposed skin
10~20 kW/m” Ignition on exposed object

Table 2. Human Endurance Limit and Pain

Value Endurance limit and pain
2.27 kW/m® 12 min
2.44 kW/m® 6 min
2.33 kW/m® Pain after 50 s
11.64 kW/m® Burn injuries after 10 s

Table 3. Typical Radiant Heat Intensities for Various Phe-

an
nomena

Phenomena gi;;:}?;
Maximum for indefinite exposure for humans 1
Pain after 10 s to 20 s 4
Pain after 3 s 10
Piloted ignition of cotton fabric after a long time 13
Piloted ignition of timber after a long time 13

Non-piloted ignition of cotton fabric after a long 25
time

Non-piloted ignition of timber after a long time 25

Non-piloted ignition of gabardine fabric after a 27
long time

Non-piloted ignition of black drill fabric after a 38
long time

Non-piloted ignition of cotton fabric after 5 s 42

Non-piloted ignition of timber in 20 s 45

Non-piloted ignition of timber in 10 s 55
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Figure 1. Test specimens.
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Figure 2. Test measurement condition.
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Table 4. Test Measurement Equipments
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Figure 3. Measurement distance of radiation.
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Equipment Manufacturer Model Range Uncertainty (k =2, ~95%)
Heat flux meter MEDTHERM Corporation No.64-10-20 (0~100) kW/m” +3%
Thermocouple J.B Tech K-Type (~=199~1300) °C +1.3°C
Infrared imaging camera FLIR systems FLIR T340 (=20~1200) °C +2°C

a) Specimen 1 (On test)

¢) Specimen2 (On test)

Figure 4. Test pictures.

b) Specimen 1 (After test)
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Figure 5. Thermal infrared images of specimen 1 during the test.
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Table 6. Temperature on the Test Specimens Surface

) Specimen1 Specimen2
g;rﬂle) Measurement length, 2.60 m Measurement length, 2.60 m Measurement length, 1,30 m
Temp. °C) | Heat flux (kW/m®) | Temp. (°C) | Heat flux (kW/m®) | Temp. (°C) | Heat flux (kW/m?)
0 13 12 0 3 0.3
36 5.4 6 1.7 24 6.0
10 66 11.1 14 5.6 66 13.9
15 96 18.8 2 7.1 93 18.6
20 118 25.5 26 9.5 111 23.5
25 133 28.7 30 10.1 126 27.1
30 142 33.5 34 11.8 145 31.5
35 154 37.1 35 14.0 157 35.4
40 173 416 40 14.5 166 38.3
45 185 44.7 43 15.9 179 41.4
50 180 46.6 44 16.4 185 43.6
55 186 50.8 50 17.9 194 47.4
60 189 54.4 54 19.6 200 50.2
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Figure 7. Heat flux according to the distance.
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