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Studies on the Combustive Mechanism of Forest Fires

1. On the Relations between Density and Flame Advancement

in Fires of Continuous Combustibles
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Fig. 1. 2 BoOLBHEOMES
Apparatuses for measurements of
(a) advancing velocity of flames and
(b) fire durations.
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Table 1. Eife/s il DEEE —IEREHE SR
Relations between fuel-density and advancing
velocity of flames, in fires of continuous com-—
bustibles.

Species density 1 frlzxrégn?gr-xt a(aiverage
0 — — [time(sec) vancing

of fuel -3 -3 log o distance(cm) velocity
10g -cm| 15 30 | cme-sec !

wood wool 5 1.43 15 32 0.97

” 6 | 1.29 | 1356 27 1.1

” 71118 | 14 24 0.97

” S8 1 11 21 4 072

” 12 | 0.92 | 23.5 47 0.64

” 18 | 0.80 | 22 45 0.675

” 23 | 0.74 | 24 53 0.595

” 27 | 0.70 | 29.5 55 0.525

” 33 | 0.66 | 27 58 0.535
o 38 | 0.63 | 34.5 66 0.445
” . 5% | 058 |38 77 0.392
“Paeal | 73| 0.54 [ 70.5137| 0.216.
” 125 | 0.48 |- 88 145 0.171
o 133 | 0.47 .| 100 192 0.153
pisulation) 340 | 0.39 |380 —| 0.040
pulp 450 | 0.38 | 285 — 0.053
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Fig. 2. WEYHEMEOBE & IERESE & OBF
Relations between density and flame
advancing velocity

KZE wood wool

87 { 9 cotton rags

insulation board

28,V 7 wood pulps

Table 2. g/ hPll OBIE— IS R
Relations between fuel-density and burning
duration, in fires of continuous combustibles

oo @

density average duration
Species of fuel 0 of burning
10—-3.cm—3 sec
wood wool 2.7 9
” 4.1 17
” 4.2 13
” 6.0 29
v 8.1 28
” 8.3 37
” 9.3 48
” 9.8 61
” 10.2 63
” 12 70
” 13 77
” 13.5 84
cotton rags 29 200 ( 37207
” 36 330 (57307)
chips 99.5 810 (13730")
” 107 1020 (179
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Relations between density p and
burning duration D,

WHHIEBEEE DR L 8B D b LR SN, FEICL
57840,

5. ¥ & ®

1. EYHERIOBEHNE SE—T, BEEDH 55
BT, BEOKRNDIEREMEE & 505 B%% § Do %
ST HIIHIC, £BMO 2 BEOE (EHk LM
) T, KE -V T - Fu s ERBOME (£5)
PHEIODT, EEDENTEAL, EEEZAEL
1.

2. BE»5:10-3x5~10"1g/cm? DT L ¥
T, 30cm DXEDIELERE % - 1 fERE, K20E
BY, MEOME TiEdE RS, BEo LF

WIEREEE r EOITiE r = 101;10 + a OEEAL

ranic.

3. BBAO—HEOREMGRMDIE, K3DEs
h logD=kologo+b DifHZD 5.

4. T OEBHEEE, WKSEEREEOREI, —D
DFEBPY B2HICADTHAS.

51 B X

1. BAAKFR o KEFEE 1955, p. 150, 199,
219, 699.

2. BUIAM - kKEKF 1947.

3. MEFHEE  kPE3 (1) @10, 1953,

4. FEEFEN 3 kKOOI 1 1951, p. 35—-44, 1
1953, p. 153—-162.

5. Davis, R. P,, Krumm, W. R. :
New York, 1959 p. 90—160.

Forest Fire,



— 76 — BIRERAREIIERE B115 A ¥ (1963

6. Byram, G. M. : U. S. Forest. Serv. South-east 10. W= AAksKEaim~E 3 (1) 118, 4
Forest Expt. Sta. Paper 35, 1954, (1) : 115, 4 (3) : 85,

7. BKE—# : HEEBERERE 9 (1-2) : 80, 1. NI - BdEEe 1941, p. 8.
1959. 12, BIHEEE : BEERSR 8 1959, p. 290.

8. LEFEL : HAFMIERSFE2MHIRE KW 13, it —  BEEATER 11 (A):1962, 77-79.

9. FEFREL - KKOBEE 1949, p. 187,

Summary

To study what an influence exerts the fuel density on advancing flame fronts of forest fires,
the author tested some woody materials, i. e. wood wool, wood pulp and others, stuffed in a
vessel in homogeneous continuity under a complete dry condition, measuring the following articles
in a windtight laboratory ;

(1) velocity of advancing flames in a rectangular vessel (4:<3:<50cm3), and

(2) fire durations in a round vessel (¢ 15cm, 4.5cm deep).

Of the former measurements, shown in Fig. 2, he supposed the following equation for between

distribution density p and average fire advancing velocity r,

r= ky + a
log p

Here ky and a are constants.
Of the latter measurements, shown in Fig. 3, he fonnd a following equation for burning
duration D at the centre in a vessel,
log D = kylog p+b

Here ks and b are constants.



