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On the Temperature-Rise on the Ceiling
. when the Stove is Used.

S. HIROSAWA

This report is made about the distribution of heat on the ceiling when the
room (529¢m X 527cm X 360cm)_ is heated by the stove. ‘
The objective of this experiment is to find the proper- distribution of fire

detectors.
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An Experimental Study on the Solidity

of Extinguisher Stream (2)

Y. Kumano anp K. I'smizaka

In connection wth the problem of determining the minimum safe distance
in operating hand extinguishers against high voltage electrical lines, the
authors formerly made observations of extinguisher streams utilizing the
téchnique of high speed single-flash photography, the results of which were
summarized in the last issue of this Report.* In succession to that research,
the authors carried out rather detailed “investigations on the effect of both the
.size and the character of internal shepe of extinguisher nozzle on the soiidity
of strzam. In these’ investigations, the electric current passing through the
stream direct>d on a metal plate at 1500 V D.C. was either observed by the aid
of cathode-ray oscillograph or recorded with an electromagnetic oscillograph, in
the latter case of Which the current was amplified by means of a single-stage
d.c. amplifier prior to application to the vibrator of EMO. ** By merit of
employing these m<ethods, the behavior of rapi'dly varying current could be
examined with utmost fidelity. Measurements were made with four different
nozzles, which were grouped, according to their diameters, into two classes,
i.e, 4 mm and 3.5mm classes, and also into two classes according to whether
“the internal shapes were smooth convergent or not. As an extinguishing

" medium, water with the resistivity of 8,000 Q. cm was used exclusively,

The conclusions obtained through this research will be briefly éummarized
as follows: ’ ’

(1) With a given nozzle, the higher pressure (discharge velocity) will

make the solid stream carry farther before it breaks up into drops,

(2) Pressure (discharge velocity) being equal, the stream from a large

nozze with a smooth convergence will retain continuity for greater distances

from the nozzle. . '

(3) At a fairly elevated pressure, the stream from a 4mm smooth
" convergeat nozzle will, although momentarily, carry current for as far as

1.3m. Coansequently, defining ‘the safe distance as that at which the stream

will “perfectly” losz continuity, and also considéring possiple error in
measuring disfance with the eye, the authors will recommend the value 2m

as-the practcial minimum safe distance.

e 6 ——
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* Y. kumano and K.Ishizaka, Quart, Rep. F.R.I, 3.3 (1952) 14
** A similar experiment was made by S.Nakauchi of our Institute in 1951,

in which case, however, the current- was measured with a conventional .

moving-coil type milliammeter, See Quart. Rep. F.R.L
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KGR THAKZOBRAKENE
- BH B F-F K W %
Measurement of Discharge of Pump Tank Xxtinguisher
Y.Kumano anD K. Isprzaxa

With a view to furnish data necessary for the authors’ another work* the
discharges of a pump-tank extinguisher at full-power operations were m’easured‘
with ten males and four females. The results will be summarized as follows:
(1) The average of the full-power discharges with ten males was
approximately 180c.c./s for 3.5mm nozzle or approx. 250c.c./s for 4mm
" nozzle. Calculating discharge velocities from these values, we get approx.
19m/s common to both nozzle sizes, while for water horse-powers we get
0.04 H.P. and 0.06 H. P., respectively.
. (2) The maximum short-time discharges were 240 c.c./s and 310 c.c./s for
35mm and 4 mm nozzles, respectively,
(3) Repeated measurements with three males showed that as they got
skilled the discharges slightly increased, while similar measur'ements with
two females hardly showed such tendency.

* Y.Kumano and K.Ishizaka, “An Experimental Study on the Solidity of

Extinguisher Stream (2)", p.6 of this iséue.
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Study- of evaporation of water drops falling down

through the air of high temperature

K. Axkrta

~ For the purpose of ascertaining the cooling eff:ct of fog in extinguishment
of fire, I tried to make it clear how the evaporaton process of small drops of
water goes on when they fall down through the air of a high femperature
carrying out of mathematical calculations under the supposition of the
following items: ' ’

That the temperature of air is constant; -

That the temperature of drops are constant;

That the air remains still without flowing :

.- That the water-drops keep their spherical shapes;

. That the water drops do not collide with each other:

That the water drop fall down in the condition that the gravitation

Y A W DN

force and the resistance of the air are always in equilibrium; -
7. That the evaporation.of a water drop is not affected by the evaporation
of the other drops. ,

The results of the calculation are given in chapters 1-V, There are many
cases in which the conditions are considerably different from the above
assumptions, There are discussed in and after chapter VI. In this report,
however, only |- III chapters are included.

Chapter I. Calculation of the time required in evaporation of small water
drops.A
When the diameter of the drops is small (les$ than 8 X10-*cm) the decrease
of diameter of a drop is given by the equation (I-4) on page, 23
where r: radius of drop in t, R: Initial radius, D: diffusion constant of
water vapour into air, - p: deasity of water, C;: Paturated vapour deusity
of a water drop, C; water vapour deunsity in the air, t: time,
The range of the application of this equation is also examined,
Chapter II, Calculation of the time required in evaporation of large water’
drops. '
When the diameter of drops are large (abgut 10-! -8x10~*cm.),
equation (I-4) is not applied, instead the following equation are used.
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(Ii-22) on page28 ,when the diameter of water drop is small than 8x10~*cm.
(II-18) on page28 ,when the diameter is 2x 1072~ 8x10~%cm,
(II-14) on page27 ,when the diameter is 2X10~2- 10" cm.

Chapter III,  Calculation of the falling velocity and distance of lwater drops.

By using the results of chapters I, I, the fa'ling velocity and falling

distance of water drops which are evaporating are calculated in this chapter.
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