By Charles M. Burt and Stuart W. Styles

ermanent subsurface
row crop drip systems
typically have a unique
design feature — the
tapes are flushed through
a common manifold,
rather than as individual
tapes. By opening one
valve at the end of a
block, an irrigator may
flush anywhere from 50
to 800 tapes at once.
Pipe sizing for row
crop drip designs has
historically been done
using accepted, stan-
dard principles taken
from conventional drip. Such proce-
dures can often be insufficient. In many
cases, the flushing of the tapes, not the
supply, dictates the size of both the
header and the flushing manifolds.
There are many configurations for
flushing manifolds. In some instances,
flushing manifolds also serve as “header”
or supply manifolds if tape is fed from both
ends. In other cases, the flushing man-
ifold is designed exclusively for flushing.
Because of the tremendous variability
of designs, it is difficult to give a single
rule for sizing which matches all con-
ditions. However, the graphs and para-
graphs in this article should shed some
insight into proper design. At a minimum,
once a designer understands these
graphs, the tendency will be to increase
the sizes of the headers and flushing man-

ifolds, as well as to increase the size of

the flush valves.
Pressure During Flushing

During tape flushing, the pressure
needed at the beginning of a tape (tape inlet
pressure) depends upon:
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If individual tapes are flushed, there is no problem obtaining the required
flushing velocities. Photos courtesy: ITRC.

1. The friction along the tape, caused
by the flow which passes all the way
through the tape as flushing water;

2. The friction along the tape, caused
by the flow which exits the emitters; and

3. Any pressure required at the down-
stream end of the tape, in order to pass
through the flushing manifold and out the
flush valve. This must include:

— Friction in the flushing manifold

— Friction through the flush valve

- Elevation change between the
tape itself and the final discharge

into the air downstream of the flush
valve

— Elevation change along the flush
manifold

— Fitting friction between the manifold
and individual tapes.

The items of #3 above can combine to
create a higher pressure at the downstream
end of the tape, which will cause a
corresponding high flow out of the emitters
during the flushing. This in turn causes
an increase in friction along the tape.
In other words, a small increase in
pressure at the downstream end of a
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tape will cause a large increase in required
inlet pressure.

Figure 1 illustrates the concept of
required inlet pressures to achieve a
flushing flow rate of one GPM out the end
of a 0.625-inch ID tape, to obtain a
flushing velocity of one foot per second.
Consider that if individual tapes are
flushed, as with above ground drip, the

Flush valves for flushing manlfold.s
should be large, such as this four-inch
valve. However, this flush valve has a
hose attached so the flush water can
be put in a water trailer tank — a nice
idea, but it puts too much backpres-
sure on the tape for adequate
flushing.

An adjustable pressure regulator is
often needed at the head of a row crop
drip tape block if a flushing manifold
s used.
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downstream pressure is zero.With buried
drip, it is almost impossible to have less
than one psi for a downstream pres-
sure (curve “d”), because of the factors
listed earlier.

Curve “f” on Figure 1, with a six-
psi downstream pressure, illustrates
these key points:

¢ If the normal inlet pressure is eight
to 12 psi, the pressure regulators must
be re-set during the flushing mode;

* Non-adjustable pressure regula-
tors, operating at typical inlet pres-
sures of eight to 12 psi, would not pro-
vide sufficient pressure to adequately flush
the tape;

continued on page 26
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ENCTTEEY LIQUID ALGAECIDE
MORE EFFECTIVE THAN COPPER SULFATE

e Applied Simply &
Accurately with
Drip System or
Metering Pump

« Even Distribution
Mixes Evenly for
Miles of Effective
Downstream
Control

¢ Remains Active in
Alkaline Water

o Less Frequent
Applications

o Provides Extended
Algae Control

o No Water Use
Restrictions
Following
Application

From mYour trusted source of quahty

products for water quality.

QO applied biochemsts

; A Dwvision of Great Lakes Biochemical Co, inc.
6120 West Douglas Ave. » Milwaukee, W1 53218 » Dial 1-800-558-5106

Call 1(800) 817-1889 use Fast Fax #1140596 and/or Circle 114 on Postage Free Card 2




SOIL MOISTURE
MEASUREMENTS

SAVE WATER!
SAVE ENERGY!
SAVE DOLLARS!

Delmhorst Gypsum
Blocks, installed as
soil moisture sensors,
provide accurate soil
moisture measure-
ments when read
manually with the
new Digital Model
KS-D1 Soil Moisture
Tester.

Periodic readings give

an accurate indica-
tion of soil moisture
availability as a guide
to scheduling

irrigation.

This system gives the
reliability of readings
buffered by the
gypsum and the
advantages of data
collected at many
points in the root zone.

Please write or call for full details FREE.

Delmhorst Instrument Co.
51 Indian Lane East, Dept. 942
Towaco, NJ 07082
(201) 334-2557 (In NJ)

Call toll free 1-800-222-0638
Circle 108 on Postage Free Card

| Flushing Drip

continued from page 25

o If there is a significant downstream pressure on the tape during flushing, the

| tape must have sufficient strength to withstand a high flushing pressure without

busting.

= (138) 20

£ (110)16

L (83)12

| &N

= (55) 8

s 128} AF s

B8 O 05700 s00 o0 700

£ .m (91) (122) (152) (183) (213) (244) (274)
Length

Figure 1. Inlet pressure vs. length for 0.625-inch ID drip tape. @ = 0.22 GPM/100
feet at eight psi (excluding c.v. consideration). Various downstream pressures
and fixed flushing flow of one GPM, (0.063 LPS) x = 0.5, zero slope.
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SURE-FLO

Self-Cleaning Strainers

PUMPING
50 TO 2500 GPM?

£

Superior
performance

at a reasonable
price

aIi and Service
SINCE 1932
SURE-FLO FITTINGS

2077 S. State St.
P.O. Box 1363
Ann Arbor, Ml 48106

Phone 313-761-5110
FAX 313-761-8659
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Figure 2. Inlet pressure vs. length for 0.0625-inch ID drip tape. Q = 0.45 GPM/100
feet at eight psi (excluding c.v. consideration). Various downstream pressures
and fixed flushing flow of one GPM, (0.063 LPS) x = 0.5, zero slope.
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Figure 3. Inlet flow vs. length for 0.625-inch ID drip tape. Q = 0.22 GPM/100 feet
at eight psi (excluding c.v. consideration). Various downstream pressures and

| fixed flushing flow of one GPM (0.063 LPS), x = 0.5, zero slope.
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Some conclusions are:

¢ Adjustable pressure regulators have significant advan-
tages for flushing in many designs, when compared to non-
adjustable pressure regulators;

e Thick-walled tape may be necessary for adequate
flushing, even though it may not be necessary for normal oper-
ating pressures; and

e The irrigation system pump may need to be “oversized”
for regular water delivery, in order to be able to supply the
higher pressure for flushing. The pump pressures must be based
upon the required flushing pressures, not the supply pressures.

Figure 2 shows that all of the concerns noted for the low
flow (.22 GPM per 100 feet) tape are amplified for high flow
tape. In particular, the inlet pressures must be very high on
long tapes if there is a substantial downstream pressure
during flushing.

Required Flow
Rate During Flushing

Figures 1 and 2 show that high inlet pressures are needed
for flushing in many cases. Those high inlet pressures trans-
late into high inlet flow rates. Figure 3 and Figure 4 provide
some information on required inlet flow rates for the same selec-
tion of tapes and lengths.
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Figure 4. Inlet flow vs. length for 0.625-inch ID drip tape.
Q = 0.45 GPM/100 feet at eight psi (excluding c.v. consider-
ation). Various downstream pressures and fixed flushing
flow of one GPM (0.063 LPS). x = 0.5, zero slope.

In most designs the flushing manifold is desirable — with
PVC as recommended material. There is a tendency for drip
system designers to make the lines too small. Hopefully this
article will encourage designers to plan for larger flushing lines
as well as larger valves and adjustable pressure regulators
at the inlet to the blocks. 1

Charles M. Burt, P.E., Ph.D., is a professor of agricultural engt-
neering and director of the Irrigation Training Research
Center. Stuart W. Styles, P.E. is project manager, ITRC.

GAS CHLORINATOR

Keep your filters, piping,
valves, emitters and sprinkler
heads free of slime and algae.
Chlorinate your irrigation water
with a REGAL.

4125 SW Martin Hwy
Palm City, FL 34990
Tel: (407) 288-4854
Fax: (407) 287-3238
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Engine Company, Inc.

The Proven Leader in New
Engine Sales for Over 35 Years

ENGINE LESS CARB. NAT. GAS L.P.G.

181 CU. IN CHEV. $1800.00 $1950.00 $2050.00
262 CU. IN CHEV. V6  $2250.00 $2450.00 $2550.00
292 CU. IN CHEV. $2350.00 $2500.00 $2600.00
350 CU. IN CHEV. $2250.00 $2450.00 $2550.00
454 CU. IN CHEV. $2900.00 $3100.00 $3200.00
300 CU. IN FORD $2700.00 $2850.00 $2950.00
460 CU. IN FORD $3300.00 $3500.00 $3600.00

(262, 350, 454, & 460 engines include custom made headers)

ASK ABOUT OUR NEWEST ENGINE
150 H.P. 454:XL: CHEV.

All engines listed above are hrand new.
Why pay new engine prices for a rebuilt engine????

515 NORTH 1-27 « LUBBOCK TX 79403 PH: 800-882-0345

4452 CANYON DRIVE « AMARILLO, TX 79109 PH: 800-656-8460
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