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The relationship between incident heat flux and char depth

at each controlled temperature
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Table 1. b—2—REREICET 2HRABRTRIVFT-BERILER
The relationship between incident heat flux (E)
and char depth (D) at a controlled temperature
;] U e s ,
°C) (x108Kcal-m-2-h-1}| [X10®Kcal-m~2-mm~1) | (mm-min-1} (min)
300 14, 105 4,787 0.04 20. 4 0.76
350 18.010 2,174 0,17 7.2 0. 96
400 20, 860 1,164 0, 32 3.3 0.97
500 26, 685 0,222 0,61 0.5 0.95
Abbreviations :
@ ; controlled heater temperature bt — & —ZyFIEE

U ; incident heat flux per hour B4 Do i v¥—E

¢ ; minimun incident heat flux to start charring on the surface of plywood at a controlled temperature

T ; duration to start charring from initial time

BFERERFICBOT, AREE TR 2D HLBLEELSBRIIVF-8
C ; charring rate R{b#E

7 ; correlation coefficient of D=a(E—e) HBEFHK (Fig. 5)
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Charring of Plywood by Radiation Heater

Saburou Usesuct®

Summary

Heat energy is transferred by three systems ; convection, conduction and radiation. In real
fire, the boards in the construction are fully exposed to the fire and highly susceptible to
radiation in general.

In this study, plywood was heated by a simplified radiation system, consisting of eight
guartz tubes enclosed in an electric wire heater. (Fig. 1)

The harm level of plywood by radiation was measured with the char depth defined as
the distance from the original surface on condition of limited air supply and flow. ‘

The results were summarized as followed ;

(1) The char depth of plywood was increased linearly by the total incident heat flux, irre-
spective of its thickness at the same heater temperature.

(2) As the controlled heater temperature (not plywood surface temperature) increases within
the range of 300—500°C, the char depth was increasingly affected by the incident heat flux
per hour (the strength of heat flux) against the total incident heat flux.

(3) The charring rate and the duration to start charring on the surface of plywood were
decided at each controlled temperature. (Table 1)

(4) By the thermogravimetric analysis (TGA), the coloured layer, seen as brown, does not
coincide with the real burnt char layer, and is not charring depth. The coloured layer

was the boundary layer which showed the same TGA curve as the unheated wood.
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