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INTRODUCTION

The principal advantages of large-
volume sprinklers as compared with
conventional sprinkler irrigation sys
tems consist of reduced labour re

quirements and less objectionable
working conditions for the operator.
These are desirable features provided
that they do not contribute to inferior
water distribution. There has been

a considerable demand by prospective
purchasers for information about the
recently introduced large rotating-
boom sprinklers. This report describes
the performance of one of these under
the weather conditions encountered in
Southern Alberta.

EQUIPMENT AND PROCEDURE

The sprinkler tested is shown in
Figure 1. It was located in the centre

Figure I. Boom-type sprinkler operating in test area.

of a 420-foot-square test area. Pre

cipitation gauges were placed in a
30-lt. grid pattern over the area. Four
additional gauges were placed on
the grid lines at points 15 feet from
the sprinkler, and for windy condi
tions the grid was extended another
30 feet downwind.

A total of seven tests, each of one
hour's duration, was run over a per
iod of several days. At the conclusion
of each test the water deposited in the
gauges was measured volumetrically
and the data were converted to inches

of precipitation. Wind velocity at a
height of 6 feet was measured with
a totalizing anemometer. Readings
were secured at 10-minute intervals,
at which time wind direction and

sprinkler pressure were also recorded.
Relative humidity at the time of
each test was measured with a sling
psychrometer.

When operated at the recommend
ed pressures of 60 p.s.i. on the spread
er boom and 70 p.s.i. on the range
boom, the sprinkler had a theoretical
discharge rate of 420 g.p.m. In order
to assess the effects of operation at
pressures lower than those recom
mended, test No. 1 was conducted
with pressures of 50 p.s.i. on the
spreader boom and 55 p.s.i. on the
range boom. Recommended pressures
were maintained for all succeeding

tests.

To obtain patterns for specific
sprinkler spacings the test patterns
were superimposed on a triangular
grid basis, and the resulting depth ol
application was calculated for points
spaced 30 feet apart both ways. The
uniformity of water application for
each of these spacings was assessed
using Wilcox and Swailes' (2) equa
tion'U = 100 - 100SD in which U

M

is the uniformity coefficient, SD is
the standard deviation of the total

depths of water, and M is the mean
of these depths. A U value of 70 is
suggested as providing reasonable dis
tribution uniformity.

RESULTS AND DISCUSSION

A summary of test data is presented
in Table 1.

Effects of Pressure Variation

Operation at pressures below those
recommended reduced the applica
tion rate and the area covered. The

nozzle streams did not break up as
finely or as uniformly as at higher
pressures. The resultant large drops
were observed to have a very high
impact force, which would break
down the surface structure of a bare

Table 1. — Influence of wind velocity on uniformity of water distribution.

U niformity coefficient U Theo

for various sprinklei Downwind retical

Run Wind spacings wetted pattern discharge Relative

No. Velocity 240' 270' 300' diameter offset lost humidity

6 2.47 68 77 ft. ft. % %
5 3.87 — 71 76 350 15 14.8 38

2 4.68 64 69 — 350 20 12.8 38

3 7.41 67 69 — 345 25 15.2 27

4 8.17 70 71 — 340 40 15.7 37

7 11.13 74 75 63 330 45 20.3 13

1* 7.70 69 70 — 320 50 12.8 48

6&7 69 — — 310 30 21.3 22

acres/set 1.32 1.67 2.06

* Low-pressure operation.

Sprinkler Pattern
A typical precipitation pattern pro

duced by this sprinkler is shown in
Figure 2. There was a small area of

heavy application at the centre. This
was surrounded by a wide band of
relatively uniform precipitation which
increased slightly toward the outside
and then rapidly decreased to zero.

11

Minor adjustments to the two inner
most nozzles on the spreader boom
would probably eliminate the varia
tions in precipitation occurring near
the centre of the pattern.



Figure 2. Typical precipitation pattern produced by
boom-type sprinkler under favourable conditions
{units in inches per hour}.

Influence of Wind on the Pattern

A comparison of Figures 2 and 3
shows that increased wind velocity did
not alter appreciably the circular
shape of the pattern although the dia
meter was slightly reduced and the
centre of the circle shifted downwind.
The central area of heavy precipita
tion was concentrated on the down
wind side of the sprinkler. Other
areas of heavy precipitation were
formed primarily downwind from the
sprinkler and near the outer edge of
the pattern.

Figure 3. Typical precipitation pattern produced by
boom-type sprinkler under windy conditions (units
in inches per hour).

A comparison was made between
the theoretical sprinkler discharge,
as calculated from orifice size and
operating pressure, and the amount
of water caught in the grid cans. This
showed a water loss that varied be
tween 12.8 and 20.3 per cent. There
was no correlation between the water
loss for each test and the correspond
ing wind velocity. A correlation sig
nificant at the 5 per cent level was
found, however, between relative hu
midity and water loss.

Table 2. — Effect of wind on uniformity of application by conventional
and boom-type sprinklers.

Sprinkler

Rain Bird 40

Boom-type
Rain Bird 40 L.A.

Buckner 4176

Boom-type
Rain Bird 40

Rain Bird 40

Rain Bird 40 L.A.

Boom-type

* Uniformity coefficient.

Rate of Water Application

Average amounts of water applied
for overlapping sprinkler sets varied
from 0.38 inch per hour at 300-foot
spacing to 0.60 inch per hour at 240
loot spacing. The application rate
from an individual sprinkler (Figures

2 and 3) was usually below 0.50 inch
per hour, although windy conditions
caused higher rates over portions of
the pattern area. These rates are
considered satisfactory for the loam
and sandy loam soils, which predom
inate in the irrigated areas of south
ern Alberta. Both the precipitation
rate and the total amount of water

deposited could be altered by chang
ing sprinkler nozzle sizes.

Uniformity of Water Distribution

The uniformity coefficient was not
increased by placing sprinkler sets
closer together except, as in run No. 7
at 300-foot spacing, where high winds
shifted the precipitation area consid
erably off centre. This was because
the precipitation pattern of this
sprinkler is essentially flat as com
pared with the conical pattern pro
duced by most convention sprinklers.
Uniformity is considerably better
when succeeding sprinkler sets are
spaced on a triangular or staggered
grid rather than a square grid. Figure
4, showing an increase in U factor
from 65 to 77 for triangular spacing
as compared with square spacing, is
a typical example.
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Figure 4. Effect of sprinkler spacing on water dis
tribution (precipitation measurement in inches
per hour).
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Spacing
Wind

Velocity U*

ft. m.p.h.
40 x 60 4.00 82

300 x300 3.87 76

40 x 40 5.75 72

40 x 60 6.50 60

270 x270 7.41 69

40 x 60 11.50 64

50 x 50 8.00-14.75 63

40 x 40 9.00 65

240 x240 11.13 74

To assess the precipitation pattern
that would occur when a set made

under calm conditions was followed

by one made under windy conditions,
half the pattern of run No. 6 was com
bined with the upwind half of run
No. 7. The resulting U factor was 69.

In table 2 the uniformity coeffici
ents for the boom-type sprinkler are
compared with those obtained by
Korven (1) for some conventional
sprinklers. At low wind velocities the
conventional sprinklers gave higher
coefficients, but this situation was re
versed as wind speeds increased.

CONCLUSIONS

The boom-type sprinkler tested
will provide adequate water distribu
tion provided the manufacturer's
recommendations concerning sprink
ler pressures, triangular spacing of
sets, and spacing under windy con
ditions are adhered to. It is easy to
operate and appears ruggedly con
structed. It remained stable during
several high winds gusting to 50
m.p.h. that occurred during the test
ing period. Erection and dismantling
of the booms required considerable
time and care, but since these opera
tions would probably not be required
more than once a year they should
offer no great handicap. This sprink
ler should find application where the
capital investment and pumping costs
can be justified by decreased labour
requirements, convenience of opera
tion, and possibly the elimination of
land levelling costs that might be re
quired for adequate surface irriga
tion.
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