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Fig 1 Schematic diagram of samples used for the
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Fig 3 Photograph of the test system when the sample
A (signal flare) was burning

Midar=, KEBUZIL, 1mUFOFAL N3 9BEIE
HHCE~R(3mAY), ThIATMETEVTHV,
WTEROERIZOWVWT S, BERORWEE, MK
TR ROKBHH RE-4 %, REO#EM6 15
m ORI, BEFEHOBRIBRBOPLOMS LRED
PODEHENE LI RBEIITRELTIT7, 2
OBNRIL, TREFELT, BRORTEN LT
IS LY — M AR ERIATED, 20|
BERORMIIBHET T v 7 BBRMENTWDS, Z
DFAEHORHEY, ZRENTEH2021Q, RN
B1100mm?, ZIRE2.786X10°mV/keal-m*-h™'
(2.397mV/kW-m™), &5 EHH fit 20, 000keal/
m®-h(23. 2kW/m?), RMHAEHN 0mV, ik
119° 41’ TH B, BEHBAORIERX, 1MHEDHZTIT-
7=, E1-, MR %E VIR CiBE Lickk Lz, &6
(o, ERURBAFIETIIBRE SN TRV, BIEAR
HEZRETEEDIZ, JISKF¥AL S (Zair—7
NAN)D S — AW, SEREBGR—L L GRIRE
1111 [ty i/ By A8
ERMMoORFITN, KiRid27 £~ 31 &, B
1152%~ 86%, BEIXIZEOm/s Tholz,

3 BRLBR

3. 1 BSROEHREL

RELA DEBUZIIT HIBEEOERTF % Fig. 312, a4
BROKBEE{LE Fig. 4137 T, A1 H 64325 P1%
12, EBMENTSAFy 7BANHALLLBDN
AE0ORA LRFICAHBELIIRRAEN VR L
MY, TOBPDEKIESREOREDOROBEB I
Teo ZORRTF ORI ZIRGEMERM L L, =
OBBL L LS YREICHEIC, BHBOMILEEL K&

Kayaku Gakkaishi, Vol. 62, No, 2, 2001

©
N

0.3f
[ End of burning

Thermal flux [kW/n]
(=]
[ W)

0 5 10 15 20
Elapsed time after ignition [min]

Fig. 4 Thermal flux of the sample A (signal flare)
measured with a radiometer
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measured with the radiometer
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Fig 6 Thermal flux and temperature of the sample
B (smoke powder)
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Table 1 Comparison between the measured thermal flux and that calculated from the

~ Thermal flux[kW/m?]

Measured Calculated
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| Ayeragg Teq(l) leq. (2)

e ——————

0.13 0.045 . 0.049 | 0.041

0.048 0.020  0.023 1 0.019

10.18~0.21 0.085~0.11 0.091 | 0.073
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Table 2 Comparison between heat of combustion

and that of radiation
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Measurement of heat flux for the UN bonfire test

Ken-ichi MIYAMOTO', Takehiro MATSUNAGA®, Mitsuaki ITDA",
Shuzo FUJIWARA', and Masatake IWAKURA™

Combustion experiments were carried out to determine the applicability of a radiometer to the UN
bonfire test. At the same time, validity of estimation methods of thermal flux proposed by the United
States and Sweden in the committee of experts on the transport of dangerous goods was evaluated.
Signal flares, smoke powder contained in the signal flares, and a kind of toy fireworks were used as
test samples. Major results and conclusions were as follows: (1) the use of a radiometer is effective to
assess the effects of thermal flux because the heat flux measured with the radiometer well reflected
the burning condition. (2) Temperature measurement with a single thermocouple under the test
samples was not suitable for the assessment of the thermal flux but helpful to verify the spread of fire.
(3) The estimation equations of thermal flux proposed by the United States and Sweden underesti-
mated the maximum value but evaluated the average value adequately. (4) It is necessary to measure
the thermal flux directly in the case of articles and low energy substarices, especially when their burn-
ing is intermittent. (5) The ratio of heat of radiation to the heat of combustion was ranged from 0. 29
to 0. 45, which corresponded to the reported studies.
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