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Burning Characteristics of Japanese Cigarets

on Several Conditions

By

R. NII
Member of the Instiiute
(Reczived July 5, 1955)

The measurement of max. burning temperature of Japanese cigarets which are
burning naturally or aspirated intermittently (what is called smoking) fixed horizon-
tally, was done previously in the Central Research Institute of the Japan Monopoly
Public Corporation and so on.

But the only data on the conditions as mentioned above is not.sufficient to make
use of in fire research. Moreover there is no investigation on the conditions other
than thoss mentioned above. But the author felt keenly the importance of the inve-
stigation of burning characteristics of Japaness cigarets on several conditions by the
fact that the cause of fire called by the burning cigaret is counted up in every year
as one of the principal causes of fires in Japan, for example, among 25 677 of total
fire accidents, 1 833 of fire accidents were caused by the burning cigarets in 1953.

From the view point of fire research the experiment was carried out about four
kinds of Japanese cigarets; “GOLDEN BAT’, “SHINSEI’, “HIKARI” and “PEACE".
The resuits of the experiment are as follows:

(1) The max. burning temperature in °C and burning velocity in mm/min at natural
burning of Japanese cigarets fixed horizontally are showed in Table 1.

(2) The max. burning temperature of Japanese cigarets which are fixed horizontally
and burning aspirated continuously, increases a little as the aspirating pressure
in mm Agq. increases until the aspirating pressure attains to a certain value, but
is constant temperature at more than the certain value of the aspirating pressure.
The mean burning velocity increases linearly as the aspirating pressure increases.
It could be found that the aspirating effects does not contribute to the burning
temperature of the cigaret but greatly to the burning velocity.

(38} Effect of the blower's wind on the burning characteristics of a Japanese cigaret
(“PEACE").
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(a) When the wind direction is parallel to the burning direction of cigaret, the
mean burning velocity in mm/min increases as the mean wind velocity
(during 5min) in m/sec (since then the author calls only wind velocity)
increases from 0 to | m/sec or so and then begins to decrease as the wind
velocity exceeds | m/sec or so. The probability of the burning cigaret going
out half burnt increases as the wind velocity exceeds 1.5m/sec. The burning
cigaret went out half burnt without fail when the wind velocity exceeds
3 m/sec.
(b) When the direction is vertical or anti-parallel to the burning direction of
cigaret, the burning cigaret went out half burnt without fail at the velocity
of more than 1.4m/sec.

{(c) The time taken until the burning cigaret in wind goes out half burnt, was

about 3—4min.
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(a) A cigaret (“GOLDEN BAT,,) fixed horizon-
tally and marked by a pencil at 5mm intervals.
(b) A cigaret (“SHINSEI,, or “HIKARI,, or “PE-
ACE,,) fixed horizontally and marked by a
pencil at 5 mm intervals.
A, Band C show hot junctions of Pt, Pt Rh The-
rmocouple (Th.—C.) inserted into the cigaret.
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(a) A cigaret (¢ GOLDEN BAT,,) fixed vertica-
lly, burning upwards and marked by a pen-
cil at 5mm intervals.

(b) A cigaret (“SHINSEI, or “HIKARI,, or “PE-
ACE..) fixed vertically, birning upwards and
marked by a pencil at 5 mm intervals,

A’ and C' show hot junctions of Pt, Pt -Rh The-

rmo-couple (Th. —C.) inserted into the cigaret.
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Table 1

The Average Max. Burning Temp.

in °C and Average Burning Velocity in mm/min

of four kinds of Japanese cigarets on two conditions of natural burning ; fixed horizontally,

or vertically and burning upwards.

] . « !
Two Conditions ' Tf}ip‘ﬁésse"éigaﬁs B%%LDEN “SHINSEL, =~ “HIKARL, ! “PEACE,,
1, e o ~ _

Average Max. ! !

Burning Temp. l 650 669 | 724
fixed hori iy | (Max ~Min. ) “C | (560~745) i (600~685) (605~720) ; (715~7,0)
1Xe orizontally ; — e —— - - - — | ——

Average Burmng | [
Velooity | 4.3 4.2 | 4.3
(Max.~Min. )mm/min| (3.7~4.9) | (3.8~4.7) | (3.9~4.9) | (3.6~4.7)
) M S - , L

Average Max, | ;

) Burning Temp. . 712 706 i 744
fixed vertically (Max. ~Min.) “C ! (110~785) | (640~755) | (695~770) | (670~810)
B | Averge Buming Ty | A

ning upwa Velocity I 5.0 ! 4.9 -
(Max.~Min.)mrm/min t - (4.2~6.7) (4.4~6.3) } (4.0~6.7) (3.9~4.7)
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Table 2 Max. Smoking (Intermittent Aspirating) Pressure and Smoking Time of eight men

tested.
Max, Smoking Pre- | - N - Tie 10
The Kinds of ssure in mm Ag. or i Smoking Position (See Fig 17') o
Japanese Cigarets | Smoking Time in A ! B : C : D
B ) Second. ) o ! o 7
' Max. Smoking Pre - | - i - ! - | ~
ssure of 8 men 32~ 150 24~15¢ | 24~110 | 36~156
! (Mean) (52) (78) ‘ (70) ! (92)
“GOLDEN BAT,, . - — b S —_
| Smoking Time of 8| g5 0.8~2.2 | 0.8~2.2 1.0~1.6
I (Mean) (1.2) (1.5) | (1.5) (1.4)
I Max. Smoking Pre- - ! - - -
| ssure of 8 men 50~ 120 64~ 140 ) 84~132 50~ 176
i (Mean) (76) (110 { (102) (112)
“SHINSEIL,, N S S - e
Smoking Time of 8 1.0~2.0 1.0~2.0 | 1.0~3.0 ‘ 0.8~2.0
men
(Mean) (1.6) (1.6) l . (1.6)
!VMax. Smoking Pre- - - \ - -
. ssure of & men 48~114 | 52~108 : 40~148 44~176
! | :
! (Mean) €0 ! (78) = (85) (106>
“PEACE,, L - _ : ; _ )
. N~ |
| Smoking Time of 81« |5 | gg~20 | 1.0~2.0 1.0~2.0
1 men ! H
i (Mean) (1.2) i (1.3) . (i.4) | 1.5)
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to the wind direction. s
= DA T L W e R 15
(b) The burning direction of cigaret is vertical to - @;ﬁﬂl b }ﬂﬁktkﬁ%{mg& DB
the wind direction. &It Fig. 20 XRD L3 b ¢, J#L 0

(c) The burning direction of cigaret is anti-para-

~1.5m/sec (L CEEmOMIBRE AL
llel to the wind direction.

T D, Wl & iEspr « oKk (Fig
FlgTHROBELY Lb~7o, A Lozl 2% 11, EEH 1. Om/fsec TEKLiD,
For—F RO — A T Bo U EDEGHE T 2 2 THL LT 57,
IO, o7 n 7—DWTFaErT4 5y 7l FIOEETRE ML, SIHET 2HEN, A
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Burning  Temperature Of Cigaret (“Peace ) In The Wind

Bl.owing Parallel, To The Bu.rmng Direction,
S
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T

0 L ! 1 1 i | M|
-10 0 +10  +20 m’n'T3O

Distance From ThgrmoAcoupLe
To Burning Front

Fig. 20. The relation bet. burning tempera-
ture and mean wind velocity.

Fig. 22

10
Y Min,
/q—

Meam Bu.rni'ng Vebocity,
L S T S R S S

/—( b)
L .
X
L —
1 | L 1 i
0 i 2
m/sec,
MeanWind Velocity,

Fig.21. The relation bet. mean burning velo-
city and mean wind velocity.
(a) When didn't go out half burnt, i. e.
continued to burn.
(b) When went out half burnt.

# 1. 5mfsec TiL3/6, R 2. Om/sec Tk 4/6
B3E 3.0m/sec Tl 6/6 RO &I
WL, BEi3m/sec LIETIRMATILBIEZ T
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T T~ XBAORTE % b e i
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ERGH 7o & e BRI el hbHvhd
HEDE (&) vbh3 0N EETE0
T, BRI AHE LW bR T
BN, HIRAOBATEL, b b RE R
THIZBMATHARECHIREC I IR
b, RBICHER LY v 7 — Tl 0.5
mfsec LITOW3>@ 5 BB IEH a2 oD
G, JB 0. 5m/fsec LITFO & Ok L HTign
%, B0 5mfsec & A Om/sec (HIARL A
HWDES) LONREIC L b, RIKORIEIRER
O EERIEREED RS % DI 52 LN TE %o
T DMKD DTt = OB T el T
BEOETRPOLEZIORE LD &, BE
IEE T Sa OFERES BHEET DIE0 7
WA, BNE BRI L A TR R R DB
KD T OB & BE L ¢, DndpER 0.4
m/sec? THETLD0%h D1 OXRDNELD
WS h, Bisod oM UPL PrRhaE
WaEoT, Theidds OBRIEL T 55
WAL TR TR, Fyonk
BEOTLBHATHIAH, HFHFIEHE S0cm (1o
IR OMEICUL, ETHOEZ ONFOM
BERE LAY —EEBLTIVII I ThHE,
L s L HORegER i O#S OIREE LS DT
FEEEEETE < b B,

LOHERKLTHICY, ElkonT
=5 LAY, HARSHBAR PRI
B CHEREHRCEESL LT, EHA
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On the Water Hammer in Fire Hose

By
S. TOGINO, T.MIYATA AND K.ISHIZAKA
Meinbers of the Institute

(Reccived July 12, 1955)

Fire hose, in practice, is subject to occasional danger of rupture due to water
hammer pressure caused, for instance, by sudden closing of a shut-off nozzle or by
car passing over the hose line. The authors’ work to be reported here was made to
clarify the nature of the phenomenon cited a_.nd thereby furnish basic data usable in
testing hose for pressure. In the first stage of the work, both the wave form and
the propagation velocity of pressure surge in hose line were measured. Pressure pick-up
heads employed were of wire strain gauge type (Fig. 2), the outputs of which were
recorded by both pen and optical oscillographs (Fig. 3—(b)). An example of pressure
surge record is shown in Fig. 4. The crest values of pressure rise (4p) measured of
2. 5~in unlined linen and rubber -lined nylon-cotton hoses are plotted against mean flow
velocity (vy) in Fig. 5. Applying Allievi's formula 4p=cpv, (c=the propagation
velocity of pressure wave in m/sec and p=the density of water in kg.sec’/m?) to our
results, we get ¢=262m/sec for linen and c=118m/sec for rubber-lined hoses,
respectively, while the actual measurements of ¢ give 250 m/sec (linen) and {10m/sec
(rubber-lined). This shows that Allievi's general formula is well applicable to water
hammer in fire hose. In the second stage, attempt was made to estimate the water
hammer pressure rise on the basis of the expressions:

.

C:\/{)' ) -}-le(-l—é;
where, K=the bulk modulus of hose (kg/m?) and K =bulk modulus of water=2.07
x 108 kg/m? K is computed from measured values for both elongation and expansion
of hose under pressure. The values of ¢ calculated by this method were 270m/sec for
linen hose and 108 m/sec for rubber-lined hose, respectively, showing fairly good
agreement with the above mentioned dirct measurement. Thirdly, another indirect
method to estimate 4p» was tried, in which only ¢ was measured with pressurized
hose line, a pressure surge being applied by knocking a piston attached to one end
of hose (Fig. 7). This method, however, tends to give values for ¢ rather greater
than those obtained by foregoing two methods (Fig. 8).
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Some Calculation for the Investigation and

Prevention of Fire due to Fire Works

K.AKITA AND T.AONUMA

Member of the Institute

(Received July 13, 1955)

In summer, fire works exhibition is often held in Japan and fire occurred by fire

works is not rare. For the purpose of using to investigation and prevention of this

fire, in this report, the falling rate and displacement by wind of fire works is esti-

mated from the numerical calculation.

By this result, fire works with parachute is flown by wind over the large region

unexpectedly and there is possibility that parts of fire works fall down on the

ground in burn.

1. EFAHE
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