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A Experimental Study on Window Glass Breakage
in Compartment Fires
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Abstract

This is a study on the relation of window glass breaking time, shape, and vent
condition in a compartment fire through the experiment. We recognize the phenomenon
that window glass breakage in a compartment fire be arose from the thermal stresses
due to the temperature temperature difference was 233.4°C for test 1-3, 138°C for text
2-1, 83.6TC for test 2-2. The interior test 2-2, 400.9C for test 2-3. so if the flame didn't
reach at the surface of window glass, the breakage of glass occur at 400C~500C. When
the fire size reached to 1541.14kW, the window might be broken by thermal stress. But
window glass was not collapsed.

Keyword : compartment Fire, Window glass breakage, Experiment, Estimate time,
Breaking shape
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Fig. 1. Stress distribution in window glass
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Fig. 3. The scene of window glass breakage
at the first(a), second(b), and third(c)

500 0

; -
4060 / .

3000

w00 /

Tee 100 50 WN S50 700 BSO 1000 1150 1300 1450 1500

Fig. 4. Variation of temperature profile. Inside and
outside of glass in the frame (C4:upper point of
inside, C7:upper point of outside, C10:Internai
point of frame)
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Fig. 5. Experimental setup point of thermal couple
in the Ex. 2 (Unit : mm)
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Fig. 7. The scene of window glass breakage
at the third (in the right side, 57")
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Fig. 8. The scene of window glass breakage
at the third (in the upper part of right side, 1’ 35”)

Fig. 9. The scene of the jet flame(4'55")
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Fig. 11, Different variation of temperature profile in the
fire room between on the middle part of window glass
and in the window glass inside the flame (in the test 1-2)
(C4:upper point of inside, C7:.upper point of outside,
C10:Inside point of frame)
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Fig. 12. Different variation of temperature profile in the
fire room between on the middle part of window glass
and in the window glass inside the flame (in the test 1-3)
(C4:upper point of inside, C7:upper point of outside,
C10:Inside point of frame)
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Fig. 13. Variation of temperature profile. Inside window
glass of the upper part (in the test 1-2, 2-2, 2-3)

0 30 60 80 120 150 180 210 240 270 300 330 380 390 420 450

Tima (s)

Fig. 14. Variation of temperature profile. Outside window
glass of the upper part (in the test 1-2, 2-2, 2-3)
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