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Abstract: In order to reveal the effect of placed angle on flame spread characteristics over polymethyl methacrylate (PMMA), a
small-scale flame spread setup was established and then a series of flame spread experiments on PMMA samples with width 3 cm, thick
2 mm and different placed angles were carried out. The results showed that the pyrolysis zone and preheating zone length were largely
influenced by placed angle through infrared image analysis. The average flame angle increased greatly when the placed angle changed
from 15° to 30° and from —60° to —75° (for upward flame spread, the placed angle is positive, and for downward flame spread, the placed
angle is negative). Meanwhile, for upward flame spread, the flame length decreased slowly and then increased with placed angle,
however, for downward flame spread, the flame length decreased slightly with the absolute value of the placed angle. As for the upward
flame spread, when the placed angle changed from 0° to 15°, the average flame spread speed will increase greatly. And for the downward
flame spread, the average flame spread speed decreased slightly with the absolute value of the placed angle.
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1. Gypsum board

2. PMMA

3. R-type thermocouple
4. K-type thermocouple
5. Data acquisition device
6. Rotary stent

7. Electronic balance

8. Heat-flow meter

9. Camera

10. PC
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12. Upward flame spread
13. Downward flame spread
14. Placed angle
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Fig.1 Schematic of experiment table of flame spread of PMMA
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Fig.6 Flame length of PMMA with different placed angles
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