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An experimental study on measurement of combustion

rate of combustible substances
Young-Zo Park,’ Eung-Gyo Han,* Sang-Wook Kim** Won-Young Park**

ABSTRACT

A study was performed on combustion rates of three kinds of combustible
substances under a few different combustion conditions.

To measure the combustion rates by weight method, I contrived an apparatus
using a sensitive load cell.

The experimental results by the combustion tests of various combustible
substances shows that the combustion circumstances, eg., air supply condition
and the existence of flammable oil. :

And it is found that the time constant T in case of oil absence is smaller
than that in case of 0il existence, and the time constant T in case of enforced
air-entrained condition is greater that in case of natural air-entrained con-

dition.

(71849 )

a,b ; Constant L ; Distance between the load cell
ei ; Input Voltage and inflammable Substance

e, ; Output Voltage R ; Resistance

e ; Voltage at point 1 R ; Change of resistance with

e ; Voltage at Point 2 tention strain

C ; Strain R ; Change of resistance with

E ; Young's modulus compression strain

F ; Gage factor w ; Weight of inflammable Substance
X ; Proportional Coefficient pA ;  Section modulus
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(1) Felof A%

Weight Reduction Rate a b T
No Smokestack ~0.912exp (~t.737.03) ~-0.027 3.52 37.03
Smokestack 1 -1.123exp (~t32.25) ~0.031 3.59 32.25
Smockstack 3 -1.562exp( -t25.64) -0.039 3.69 25.64
(The Case of Oil Absence)
Weight Reduction Rate a b T
No Smokestack -0.497 exp( -t/46.9) -0.0213 3.15 46.9
Smokestack 1 ~0.774exp(-t,35.7) -0.028 3.32 35.7
Smokestack 3 ~-1.04%exp(-t.728.57) -0.035 3.4 28 .57
(The Case of Qil Existence)
@ WAe B+
Weight Reduction Rate a b T
No Smokestack -0.4725exp{-t/38.46) -0.026 2.9 38.46
Smokestack 3 -0.46 exp{-1/33.3) -0.03 2.73 33.3
(The Case of Oil Absence)
Weight Reduction Rate a b T
No Smokestack -0.362exp( -t.745.6) -0.022 2.8 45 .6
Smokestack 3 -0.602exp(-1738.0) -0.0263 3.13 38.0
(The Case of Oil Existence)
@) A¢el A
Weight Reduction Ratg¢ a b T
No Smokestack -3.38exp(-t/43.4) -0.023 4.97 43 .4
Smokestack 3 -7.286exp(-1/32.36) | -0.0309 | 5.463 | 32.36

(The Case of Oil Absence)
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Weight Reduction Rate a b T
No Smokestack | -2.26exp(-t/48.3) -0.0207 |  4.84 48.3
Smokestack 3 -5.39exp(-1735.7) -0.028 £.26 35.7

( The Case of Oil Existence)
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Case |.

Case 3.

The Case of Oil Absence in paper

Case 2.The Case of Oil Absence in Cotton
The Case of Oil Absence in Wood

Case 4. The Case of Oil Existence in Paper

Case 5.The Case of Oil Existence in Cotton
Case 6. The Case of Oil Existence in Wood

A = No Smokestack
B = Smokestack 1
C = Smokestack 3

A = No Smokestack
B = Smokestack 3

A = No Smokestack
B = Smokestack 1
C = Smokestack 3

A = No Smokestack
B = Smokestack 3
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