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Swnmary

P.n analysis of the dimensions of, and the distribution of vmter
in; the floor oz-ea we':;':cec:. b:-, imt)inging-jet sprays projected horizontally
has shown that pressure hae little effect on the size of the area or the
uniformity of distribution. Decreasing the size of the spr-ay nozzles
and increasing the angLe P,t v:hich the jets impinge produce a more even
distribution of Vlater•
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Introduction

In ):<'. P, E, Note 42/1950 values of the effective width and length
of the 'Ietted area and the maximum concentration of water are given for
spray nozzles of three sizes over a range of pressures end ang.Les of
impingement. By means of these data it is possible to show the effect
9n the distr3bution of water of vexying the size of the nozzles, from
/16 in. to /16 in. diameter, the angle of impingement from 20 in, to

90 in, and the pressure from 20 Ib/sq,in, to 120 Ib/sq,in.

'rhe wetted area

An inspection of the results given in P, P, E.. Hote 42/1950 shows
that there is no consistent vo.rio.tion with pressure in the length or
width of the area wetted by the impinging-jet type spr-ay nozzles tested,
other than below 40 Ib/sq,in. Below this pressure, an increase of
pressure invariably increa.sEls the Lengtih of the l7et·~ed az-ea , and usually
decreases its .!idth. These ef'f'ecbs are not Lar-ge and as an approximdion
an average has been taken over the whole experimental range of pressure,
These aver-age values of length, nidth and wetted area are shown in
Figs, 1, 2 and 3 for angl.es of impingement up to 900 and for three sizes
of nozzle. The area is calculc.ted on the assumption Ul.?t it is elliptical
and is therefore given by the product "length x width x the shape f'acbor-
!T/4", The length and the width of the "Ietted ar-ea both increase with

the nozzle size but as the angle of impingement is mcreased the wetted
length decreases and the \/idth increases, t?e resulting effect being to
increase the area slightly for sprays from /16 in, nozzles and more so
for the larger nozzles.

~niformity of the distribution of water

The' existence of daba on the maximum concentration of water suggests
a method of comparing the degree of uniformity in the distribution of
water. Since the total f'Lov, through a nozzle and the area wetted by i:t
can be obtvined a value con be found for the average concentration of
wat er- in the wetted area, 'rhis is approximate not only because the area
is not necessarily elliptical, 'nor indeed, necessarily of any shape
common to all the sprays, but(~~so because the length rnd rddth of thEl
wetted area had been defined J by a "contour line" of O.O·J g.p,m,/sq.ft,
With these reservations the ratio of maximum concentration to average
concentration is an indication of the unevenness of the distribution.
This ratio has been calculated for all the experimental conditions,
It does not vary significantly with pressure, and average values crret:

. the pressure range are shown in Pig. 4 for various spray conditions,
:b'or a completely uniform spray this ratio should be unity and it is
seen that this value is approached as the angle of impingement is
increased and as the nozzle size is decreased,

Discussion

In the range of spray conditions studied the effect of increasing
the diameter of the nozzles is to make the distribution of water falling
out of the spr-ay less even, This effect is more pronounced at Low
angles of impingement,

Although the length of the wetted area is not necessarily a
measure of the throw of the spray which must involve the position of
the maximum concentration of water, it is of· intere~t that pressure
has no marked effect on the length and the width of the wetted area,
nor on the uniformity of thEl water distribution above a certain
pressure which for 1/16 in, and 1/8 in, jets is 40 Ib/sq.in,
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Increasing the angle of impingement increases the wetted 0rea, e.nd
the uniformity of cover in that area.

As a result of the above consdderataors it is suggested that the
quantity Maximum concentratj..2P_ ~_l~!lAth.2C~F-0LY'~t:t!lSLar~~.J..

nozzle flow
or its reciprocal can be a basis for a measure of the uniformity
distribution of water.

fu;fer.~!l$.

(1) J, 1'. iry and P. j~ T, Smart. "The production of firefightin[;
sprays by impinging jets". Department of Scientific and
Industrial Research and Fire Offices' Committee Joint Fire
Research Organization. 1''. P,E. Hote 42/1950,
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