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Surmn ary

An anolysis of the dimensions of, and the distribution ol water
in, the floor sres wetited bv imvinging-jet sprays projected horizontally
has shown that pressure has little effect on the size of the arsa or the
unilormity of distribution. Decreasing the size of the spray nozzles
and increasing the wngle =t vhich the Jets impinge produce a mere even
distribution of water, -
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THE DISIRIBUTICH OF WATER BY IMPLIGITG-JET SFRAYS
by

7, H. Thomeas

Introduction

In ¥.P,E, Note 42/1950 values of the effective width and length
of the wetted arees and the maximum concentration of water are given for
spray nozzles of three sizes over a range of pressures :nd angles of
impingement. By means of these data it is possible to show the effect
gn the distribution of water of varying the size of the nozzles, from
/16 in, to /16 in, dismeter, the angle of impingement from 20 in, to
90 in, and the pressure from 20 lb/sq.in, to 120 1b/sq,in,

The wetted ares

An inspection of the results given in F,P,E. Hote 42/1950 shows

that there is no consistent varistion with pressure in the length or
width of the area wetted by the iwmpinging-jet type spray nozzles tested,
other than below 40 1b/sq.in. BDelow this pressure, an increase of
pressure invariably increases the length of the wetlied nrea, and usually
decreases its width., These effects are not large and as an approximotion
an average has been taken over the whole sxperimental range of pressure,
These average values of length, width and welted ares are shovm in
Figs, 1, 2 and 3 for sngles of impingement up to 90° znd for three sizes
of nozzle, The area is calculcted on the assumption that it is ellipticel
and is therefore given by the product "length x width x the shape factor

“7/4". The length and the widih of the wetted ares both increase with
the nozzle size but as the sngle of impingement is increased the wetted
length decreases and the wvidth increases, t?e resulting effect being to
increase the ares slightly for sprays from '/16 in, nozzles and more so
for the larger nozzles.

The uniformity of the distribution of water

The'existence of data on the maximum concentration of water suggests
a method of comparing the degree of uniformity in the distribution of
water. Since the totzl flow through a nozzle and the area wetied by it
can be obteined a value cen be found for the average concentration of
water in the wetted area, This is approximate not only because the area
is not necessarily elliptical, ‘nor indeed, necessarily of any shape
common to all the sprays, but %150 because the length end width of the
wetted area had been defined (17 by a "contour line" of 0.01 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 esverage values over
~the pressure range are shown in Pig, 4 for various sprey conditions.
Yor a completesly 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 diemeter of the nozzles is to meke the distribution of water felling
out of the spray 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 meximum concentretion of water, it is of interest thet pressure
has no marked effect on the length and the width of the wetted aree,
nor ot the uniformity of the water distribution above a certain
pressure which for /16 in, and 1/8 in. jets is 40 1b/sq.in,
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Increasing the angie of impingement increases the wetted ocrea, end
the uniformity of cover in that area,

As & result of the above consideratiors it is suggested that the

quentity Maximum concentration x length x width (of wetted ares)
nozzle fiow

or its reciprocal can be a basis for a measure of the unlxormlty
distribution of water. A
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