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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 manifolds 
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 o/, a row crop 
drip tape block ifa flll!~hing manifold 
is used. 

downstreanl pressure is zero.With bwied 

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 "r' on Figure 1, with a six­

psi downstream pressure, illustrates 

these key points: 

~~~mM

• If the nonnal 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 su.ffic,'ient pressw'e to adequately flush 
the tape; 

M~
 

_ LIQUID ALGAECIDE 
MORE EFFECTIVE THAN COPPER SULFATE 

• Applied Simply & • Remains Active in 
Accurately with Alkaline Water 
Drip System or 

• Less FrequentMetering Pump 
Applications 

• Even Distribution 
• Provides ExtendedMixes Evenly for 

Algae ControlMiles of Effective
 
Downstream
 • No Water Use
 
Control
 Restrictions 

Following 
Application 

t\\? DRIPPERS - Two sizes of drip systems which attach directly to the cap 
of a Cutrine-Plus drum. Adjustable valve allows for setting of accurate 
dosage rates in most flowing water systems. 

'''r(~({{If 'If.l( JI( ruol Call 1(800) 817-1889 use Fast Fax #1140596 andJor Cilel 11401 Po tage Free Card -':;
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SizinSizin ofofHeaderHeader andand Flushin
Flushin
 
ManifoldsManifolds forfor RowRow CropCrop Drip
Drip
 
ByBy CharlesCharles M.M. BurtBurtandand StuartStuart W.W. StylesStyles 

ermanentermanent subsurfacesubsurface 
rowrow cropcrop dripdrip systemssystems 
typicallytypically havehave aa uniqueunique 
designdesign featurefeature -- thethe 
tapestapes areare flushedflushed throughthrough 
aa commoncommon manifold,manifold, 
ratherrather thanthan asas individualindividual 
tapes.tapes. ByBy openingopening oneone 
valvevalve atat thethe endend ofof aa 
block,block, anan irrigatorirrigator maymay 
flushflush anywhereanywhere fromfrom 5050 
toto 800800 tapestapes atat once.once. 

PipePipe sizi ng forfor rowrow 
cropcrop dripdrip designsdesigns hashas 

sizing 

historically beenbeen donedonehi torically 
usingusing accepted,accepted, stan­
darddard principlesprinciples takentaken 

fromfrom conventionalconventional drip.drip. SuchSuch proce­proce­
duresdures cancan oftenoften bebe insufficient.insufficient. InIn manymany 
cases,cases, thethe flushingflushing ofof thethe tapes,tapes, notnot thethe 
supply,supply, dictatesdictates thethe sizesize ofof bothboth thethe 
headerheader andand thethe flushingflushing manifolds.manifolds. 

ThereThere areare manymany configurationsconfigurations forfor 
flushingflushing manifolds.manifolds. InIn somesome instances,instances, 

stan­

flushingflushing manifoldsmanifolds alsoalso serveserve asas "headeJ)'"header" 
oror supplysupply marUfolds ifif tapetape isis fedfed fromfrom bothboth 
ends.ends. InIn otherother cases,cases, thethe flushingflushing man­man­
ifoldifold iis designeddesigned exclusivelyexclusively forfor flushing.flushing. 

BecauseBecause ofof thethe tremendoustremendous variabilityvariability 
ofof designs,designs, itit isis difficultdifficult toto givegive aa singlesingle 
rulerule forfor sizingsizing whichwhich matchesmatches allall con­con­
ditions.ditions. However,However, thethe graphsgraphs andand para­para­
graphsgraphs inin thisthis articlearticle shouldshould shedshed somesome 

man.ili:Jlds 

insightinsight intointo properproper design AtAt a minimwn,minimwn, 
onceonce aa designerdesigner understandsunderstands thesethese 
graphs,graphs, thethe tendencytendency willwill bebe toto increaseincrease 

design. a 

thethe sizessizes ofof thethe headersheaders andand flw3hing man­man­flushing 
ifold.ifold. , as wellwell a.' to increaseincrease thethe sizesize ofof, as as to 
thethe flu'h valves.valves.flu ·h 

PressurePressure DuringDuring FlushingFlushing 
DuringDuring tapetape flushing,flushing, thethe pressurepressure 

neededneeded atat thethe beginningbeginning ofa tapetapeofa <tape inlet(tape inJet 
pressure)pressure) dependsdepends upon:upon: 

.21L·1 

IfindividualIfindividual tapestapes areare flushed,flushed, therethere isis nono problemproblem obtainingobtaining thethe requiredrequired 
flushingflushing velocities.velocities. PhotosPhotos courtesy:courtesy: ITRC.ITRC. 

1.1. TheThe frictionfriction alongalong thethe tape,tape, causedcaused 
byby thethe flowflow whichwhich passespasses allall thethe wayway 
throughthrough thethe tapetape asas flushingflushing water;water; 

2.2. TheThe frictionfriction alongalong thethe tape,tape, causedcaused 
byby thethe flowflow whichwhich exitsexits thethe emitters;emitters; andand 

3.3. AnyAny pressurepressure requiredrequired atat thethe down­down­
streamstream endend ofof thethe tape,tape, inin orderorder toto passpass 
throughthrough thethe flushingflushing manifoldmanifold andand outout thethe 
flushflush valve.valve. ThisThis mustmust include:include: 

-- FrictionFriction inin thethe flushingflushing manifoldmanifold 
-- FrictionFriction throughthrough thethe flushflush valvevalve 
-- ElevationElevation changechange betweenbetween thethe 

tapetape itselfitself andand thethe finalfinal dischargedischarge 

intointo thethe airair downstreamdownstream ofof thethe flushflush 
valvevalve 

-- ElevationElevation changechange alongalong thethe flushflush 
manifoldmanifold 

-- FittingFitting frictionfriction betweenbetween thethe manifoldmanifold 
andand individualindividual tapes.tapes. 

can toTheThe itemsitems of#3of#3 aboveabove can combinecombine to 
a pressw'€ at downstTeamcreatecreate a higherhigher pressW'e at thethe downstream 

of cause aendend of thethe tape,tape, whichwhich willwill cause a 
conesponding outcorresponding highhigh flowflow out oftheofthe emittersemitters 

in causesduringduring thethe flushing.flushing. ThisThis in turnturn causes 
an inan increaseincrease in frictionfriction alongalong thethe tape.tape. 
In a inIn otherother words,words, a smallsmall increaseincrease in 

at of apressurepressure at thethe downstreamdownstream endend of a 

.i/{{.I')IIII(' /')')0.1/{{I'',/IIII<, /996 
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Sizin of Header and Flushin� 
Manifolds for Row Crop Drip� 
By Charles M. Burl 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� 
historica l1y 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 60th the 
header and the flushing manifolds. 

If individual tapes are flushed, there is no problem obtaining the requiredThere are many configurations for 
flushing velocities. Photos courtesy: ITRC.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 1. The friction along the tape, caused into the air downstream of the flush 
rule for sizing which matches all con­ by the flow which passes all the way valve 
ditions. However, the graphs and para­ - Elevation change along the flushthrough the tape as flushing water;� 
graphs in this article should shed some manifold�2. The friction along the tape, caused 
insight into proper design. At a minimwn,� - Fitting friction between the manifold 

by the flow which exits the emitters; and 
once a designer understands these� and individual tapes.

3. Any pressure required at the down­graphs, the tendency will be to increase� The items of#3 above can combine to 
stream end of the tape, in order to passthe sizes ofth headers and flushing man­ create a higher pressure at the downstream 

ifolds, as well as to increase the size of through the flushing manifold and out the end of the tape, which will cause a 
the flush valves. flush valve. This must include: corresponding h.igh flow out of the emitters 

- Friction in the flushing manifold during the flushing. This in turn causesPressure During Flushing 
an increase in friction along the tape.During tape flushing, the pressure - Friction through the flush valve 
In other words, a small increase inneeded at the beginning of a tape (tape inlet - Elevation change between the 

pressure) depends upon: tape it. elf and the final discharge pressure at the downstream end of a 

d·1� 
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tapetape willwill causecause aa largelarge increaseincrease inin requiredrequired downstreamdownstream pressurepressure isis zero.With buriedburiedzero.With nOlmal•• IfIf thethe normal inletinlet pressurepressure isis eighteight 
inletinlet pressure.pressure. drip,drip, itit isis almostalmost impossibleimpossible toto havehave lessless toto 1212 psi,psi, thethe pressurepressure regulatorsregulators mustmust 

FigureFigure 11 illustratesillustrates thethe conceptconcept ofof bebe re-setre-set duringduring thethe flushingflushing mode;mode;thanthan oneone psipsi forfor aa downstreamdownstream pres­pres­
requiredrequired inletinlet pressurespressures toto achieveachieve aa ••� Non-adjustableNon-adjustable pressurepressure regula­regula­suresure (curve(curve "d"),"d"), becausebecause ofof thethe factorsfactors
flushingflushing flowflow raterate ofof oneone GPMGPM outout thethe endend tors,tors, operatingoperating atat typicaltypical inletinlet pres­pres­

listedlisted earlier.earlier.ofof aa O.625-inch IDID tape,tape, toto obtainobtain aa
 
CurveCurve "f'"f' onon FigureFigure 1,1, withwith aa six­six­


0.625-inch suressures ofof eighteight toto 1212 psi,psi, wouldwould notnot pro­pro­
flushingflushing velocityvelocity ofof oneone footfoot perper second.second. pressmevidevide sufficientsufficient pressure toto adequatelyadequately flushflush 
ConsiderConsider thatthat ifif individualindividual tapestapes areare psipsi downstreamdownstream pressure,pressure, illustratesillustrates thethe tape;tape; 
flushed,flushed, asas withwith aboveabove groundground drip,drip, thethe thesethese keykey points:points: continued on pULtc ]() 

, DU­
\ sa_,-­

~.~~~.~lIllifiR____M~M~ 
FlushFlush valvesvalves forfor flushingflushing manifoldsmanifolds 
shouldshould bebe large,large, suchsuch asas thisthis four-inchfour-inch 

ha.~valve.valve. However,However, thisthis flushflush valvevalve has aa 
can 
~~ LIQUIDLIQUID ALGAECIDEALGAECIDE

hosehose attachedattached soso thethe flushflush waterwater can. 
bebe putput inin aa waterwater trailertrailer tanktank -- aa nicenice MOREMORE EFFECTIVEEFFECTIVE THANTHAN COPPERCOPPER SULFATESULFATE
idea,idea, butbut itit putsputs tootoo muchmuch backpres­backpres­
suresure onon thethe tapetape forfor adequateadequate ••� AppliedApplied SimplySimply && • RemainsRemains ActiveActive inin 
flushing.flushing. AccuratelyAccurately withwith AlkalineAlkaline WaterWater 

DripDrip SystemSystem oror 
••� LessLess FrequentFrequentMeteringMetering PumpPump 

ApplicationsApplications 
••� EvenEven DistributionDistribution 

••� ProvidesProvides ExtendedExtendedMixesMixes EvenlyEvenly forfor 
AlgaeAlgae ControlControlEffective�MilesMiles ofof Effective 

Downstream�Downstream •• Use�NoNo WaterWater Use 
Control�Control RestrictionsRestrictions 

FollowingFollowing 
ApplicationApplication 

c«:> DRIPPERSDRIPPERS -- TwoTwo sizessizes ofof dripdrip systemssystems whichwhich attachattach directlydirectly toto thethe capcap~
ofof aa Cutrine-PlusCutrine-Plus drum.drum. AdjustableAdjustable valvevalve allowsallows forfor settingsetting ofof accurateaccurate 
dosagedosage ratesrates inin mostmost flowingflowing waterwater systems.systems. 

j 
.J, ..;.. 

.;". 

AnAn adjustableadjustable pressurepressure regulatorregulator isis 
oftenoften neededneeded atat thethe headhead ofofaa rowrow cropcrop 
dripdrip tapetape blockblock itifaa flushingflushing manifoldmanifold 
isis used.used. 

1/'l'lg({I/I'JI jOIlJ'J/il1 and or on Pastag FreeFree CardCardCallCall 11(800)(800) 817-1889817-1889 useuse FastFast FaxFax #1140596#1140596 and'or CirelCirel 114114 011 Postag 
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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; 

• Thick-walled tape may be necessary for adequate 

flushing, even though it may not be necessary for normal oper­

ating pressures; and 

• 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 ta pes and lengths. 

GAS CHLORINATOR 

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

" @J) 
chlorinators
 
incorporated
 
4125 SW Martin Hwy
 
Palm City, FL 34990
 
Tel: (407) 288-4854
 
Fax: (407) 287-3238
 

Jrr(~({/ lUll /ull nil/I Circle 117 on Postage Free Card 
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Length 

Figure 4. Inlet flow vs. length for 0.625-inch ID drip tape. 
Q =0.45 GPMl100 feet at eight psi (excluding c.v. consider­
ation). Various downstream pressures and fixed flushing 
flow ofone 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. .J 

Charles M. Burt, P.E., Ph.D., is a prafes or ofagricultural engi­
neering and director of the Irrigation Training He earch 
Center. Stuart W. Styles, P.E. is project manager, ITHG. 

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 FORO $2700.00 $2850.00 $2950.00 
460 CU. IN FORO $3300.00 $3500.00 $3600.00 

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

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

All engines listed above are brand 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. IX 79109 PH: 800-656-8460
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SOILSOIL MOISTURE
MOISTURE
 
MEASUREMENTS
MEASUREMENTS
 

SAVESAVE WATER' 

SAVESAVEENERGY'ENERGY' 
SAVESAVEDOLLARS!DOLLARS! 

DelmhorstDelmhorstGypsumGypsum 

WATER! 

Blocks,Blocks,InstalledInstalled as 

soilsoilmoisturemoisturesensors,sensors, 

provideprovideaccurateaccuratesoilsoil 

moisturemoisturemeasure­measure­

mentsmentswhenwhenreadread 

manuallymanuallywithwith thethe 
newnewDigitalDigitalModelModel 

as 

KS-D1 SoilSoilMoistureMoisture 
Tester.Tester. 

KS·D1 

PeriodicPeriodicreadingsreadingsgivegive 
an accurateaccurate indica­

tiontionofofsoilsoil moisturemoisture 
an indica· 

availabilityavailability as aguideguide 

toto schedulingscheduling 

irrigation.irrigation. 

as a 

ThisThis systemsystem givesgivesthethe 

reliabilityreliability ofof readingsreadings 

bufferedbuffered byby thethe 
OrN gypsumgypsum andand thetheC:J ~ 

advantagesadvantages ofof datadata 

collectedcollected atat manymany ... ' •.. .,.::t.--' ....... .,
 pointspoints inin thethe rootroot zone.zone.
 

PleasePlease writewrite or callcall lorlor lull detailsdetails FREE.FREE.or full 

DelmhorstDelmhorst InstrumentInstrument Co.Co. 
5151 IndianIndian LaneLane East,East, Dept.Dept. 942
942
 

Towaco,Towaco, NJNJ 07082
07082
 
(201)(201) 334-2557334-2557 (In(In NJ)
NJ)
 

CallCall tolltoll freefree 1-800-222-0638
1-800-222-0638
 

CircleCircle 108108 onon PostagePostage FreeFree CardCard
 

SURf-FLO
SURf-'LO
 

Self-CleaningSelf-Cleaning StrainersStrainers 

PUMPING
PUMPING
 
5050 TOTO 25002500 GPM?
GPM?
 

SuperiorSuperior 
performanceperiormance 
at a reasonablereasonable 
priceprice 
at a 

-' 
FlushingFlushingDripDrip 
L'oJllillllcd/ro111 peu::t:~5~5clHllinuccl/roHl JUt!!': 

• a si nificant• IfIftherethereisis a significantdownstreamdownstreampressurepressureononthethetapetapeduringduringflushing,flushing,thethe 
tapetapemustmusthavehavesufficientsufficientstrengthstrengthtotowithstandwithstandaahighhighflushingflushingpressurepressurewithoutwithout 
busting.busting. 
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LengthLength 
GPMlJOOFigureFigure 1.1. InletInlet pressurepressure vs.vs. lengthlength forfor 0.625-inch0.625-inch IDID dripdrip tape.tape. QQ ==0.220.22 GPMIJOO 

preslwresfeetfeet atat eighteight psipsi (excluding(excluding c.v.c.v. consideration).consideration). VariousVarious downstreamdownstream pressures 
andand fixedfixed flushingflushing flowflow ofofoneone GPM,GPM, (0.063(0.063 LPS)LPS) xx ==0.5,0.5, zerozero slope.slope. 
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LengthLength 
FigureFigure 2.2. InletInlet pressurepressure vs.vs. lengthlength forfor 0.0625-inch0.0625-inch IDID dripdrip tape.tape. QQ == 0.450.45 GPMllOO
GPMllOO 
feetfeet atat eighteight psipsi (excluding(excluding c.v.c.v. consideration).consideration). VariousVarious downstreamdownstream pressures
pressures 
andand fixedfixed flushingflushing flowflow ofof oneone GPM,GPM, (0.063(0.063 LPS)LPS) xx == 0.5,0.5, zerozero slope.
slope. 
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C= LengthLength
 

Figure = GPMllOOFigu.re 3.3. InletInlet flowflow vs.vs. lengthlength forfor 0.625-inch0.625-inch IDID dripdrip tape.tape. QQ = 0.220.22 GPMIIOO feetfeet 
atat eighteight psipsi (excluding(excluding c.v.c.v. consideration).consideration). VariousVarious downstreamdownstream pressurespressures andand 
fixedfixed flushingflushing flowflow ofof oneone GPMGPM (0.063(0.063 LPS),LPSJ,.:t'x== 0.5,0.5, zerozero slope.slope. 
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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 lor 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
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IURf-'I.'� 
Self-Cleaning Strainers 

PUMPING
 
50 TO 2500 GPM?
 
I: 

Superior 
periormance 
at a reasonable 
price 

Circle 116 on Postage Free Card 

Flushing Drip 
C()llCill11edfnJlll I){H~t' ~5

• If there i a significant downstream pressure on the tape during flushing, the 
tape must have suf1icient strength to withstand a high flushing pre 'sure without 
busting. 
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Figure 1. Inlet pressure vs. length for 0.625-inch ID drip tape. Q =0.22 GPMllOO 
feet at eight psi (excluding c.v. consideration). Various downstream presl;ures 
and fixed flushing flow ofone GPM, (0.063 LPS) x =0.5, zero slope. 
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Figure 2. Inlet pressure vs. length for 0.0625-inch ID drip tape. Q =0.45 GPMllOO� 
feet at eight psi (excluding c.v. consideration). Various downstream pressures� 
and fixed flushing flow ofone 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 GPMII00 feet� 
at eight psi (excluding c.v. consideration). Various down.<;tream pre.<;sures and� 
fixed flushing flow ofone GPM (0.063 LPS), x = 0.5, zero slope.� 
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SomeSome conclusionsconclusions are:are: 
•• AdjustableAdjustable pressurepressure regulatorsregulators havehave significantsignificant advan­advan­

tagestages forfor flushingflushing inin manymany designs,designs, whenwhen comparedcompared toto non­non­

adjustableadjustable pressurepressure regulators;regulators; 
•� Thick·walled• Thick-walled tapetape maymay bebe necessarynecessary forfor adequateadequate 

flushing,flushing, eveneven thoughthough itit maymay notnot bebe necessarynecessary forfor normalnormal oper­oper­

and�atingating pressures;pressures; and 

•• TheThe irrigationirrigation systemsystem pumppump maymay needneed toto bebe "oversized""oversized" 
forfor regularregular waterwater delivery,delivery, inin orderorder toto bebe ableable toto supplysupply thethe 

higherhigher pressurepressure forfor flushing.flushing. TheThe pwnppwnp pressurespressures mustmust bebe basedbased 

requireduponupon thethe reqwred flushingflushing pressures,pressures, notnot thethe supplysupply pressures.pressures. 
FigureFigure 22 showsshows thatthat allall ofof thethe concernsconcerns notednoted forfor thethe lowlow 

flowflow (.22(.22 GPMGPM perper 100100 feet)feet) tapetape areare amplifiedamplified forfor highhigh flowflow 

tape.tape. InIn particular,particular, thethe inletinlet pressurespressures mustmust bebe veryvery highhigh onon 
longlong tapestapes ifif therethere isis aa substantialsubstantial downstreamdownstream pressurepressure 

duringduring flushing.flushing. 

RequiredRequired FlowFlow 
RateRate DuringDuring FlushingFlushing 

needed
FiguresFigures 11 andand 22 showshow thatthat highhigh inletinlet pressurespressures areare needed 
trans·forfor flushingflushing inin manymany cases.cases. ThoseThose highhigh inletinlet pressurespressures trans­

latelate intointo highhigh inletinlet flowflow rates.rates. FigureFigure 33 andand FigureFigure 44 provideprovide 

requiredsomesome informationinformation onon reqwTed inletinlet flowflow ratesrates forfor thethe samesame selec­selec­

tiontion ofof tapestapes andand lengths.lengths. 

GASGAS CHLORINATORCHLORINATOR 

KeepKeep youryour filters,filters, piping,piping, 
valves,valves, emittersemitters andand sprinklersprinkler 

algae.�headsheads freefree ofof slimeslime andand algae. 
water�ChlorinateChlorinate youryour irrigationirrigation water 

withwith aa REGAL.REGAL. 

©J
,...­

~ 
chlorinatorschlorinators 

incorporatedIncorporated 
Hwy
41254125 SWSW MartinMartin Hwy 

34990
PalmPalm City.City. FLFL 34990� 
TelTel (407)(407) 288-4854288-4854� 
FaxFax 287·3238
(407)(407) 287-3238 
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0.625·inchFigureFigure 4.4. InletInlet flowflow vs.vs. lengthlength forfor 0.625-inch IDID dripdrip tape.tape.� 
QQ = = 0.450.45 GPMI100GPMI100 feetfeet atat eighteight psipsi (excluding(excluding c.v.c.v. consider­consider­�
ation).ation). VariousVarious downstreamdownstream pressurespressures andand fixedfixed flushingflushing� 
flowflow ofofoneone GPMGPM (0.063(0.063 LPS).LPS). xx ==0.5,0.5, zerozero slope.slope.� 

InIn mostmost designsdesigns thethe flushingflushing manifoldmanifold isis desirabledesirable -- withwith 
PVCPVC asas recommendedrecommended material.material. ThereThere isis aa tendencytendency forfor dripdrip 
systemsystem designersdesigners toto makemake thethe lineslines tootoo small.small. HopefullyHopefully thisthis 
articlearticle willwill encourageencourage designersdesigners toto planplan forfor largerlarger flushingflushing lineslines 
asas wellwell asas largerlarger valvesvalves andand adjustableadjustable pressurepressure regulatorsregulators 

blocks. .J
atat thethe inletinlet toto thethe blocks. :..l 

engi·CharlesCharles M.M. Burt,Burt, P.E.,P.E., Ph.D.,Ph.D., isis aa professorprofessor ofofagriculturalagricultural engi­
neeringneering andand directordirector ofof thethe IrrigationIrrigation TrainingTraining ResearchResearch 
Center.Center. StuartStuart W.W. Styles,Styles, P.E.P.E. isis projectproject manager.manager. ITRC.ITRC. 

inTheThe ProvenProven LeaderLeader il1 NewNew 
EngineEngine SalesSales forfor OverOver 3535 YearsYears 

ENGINE� NAT.NAT. GASGAS L.P.G.ENGINE LESSLESS CARB.CARB. LoP.G. 

181181 CU.CU. ININ CHEV.CHEV. $1800.00$1800.00 $1950.00$1950.00 $2050.00$2050.00� 
262262 CU.CU. ININ CHEV.CHEV. V6V6 $2250.00$2250.00 $2450.00$2450.00 $2550.00$2550.00� 
292292 CU.CU. ININ CHEV.CHEV. $2350.00$2350.00 $2500.00$2500.00 $2600.00$2600.00� 
350350 CU.CU. ININ CHEV.CHEV. $2250.00$2250.00 $2450.00$2450.00 $2550.00$2550.00� 
454454 CU.CU. ININ CHEV.CHEV. $2900.00$2900.00 $3100.00$3100.00 $3200.00$3200.00� 

FORD $2700.00$2700.00 $2950.00$2950.00�300300 CU.CU. ININ FORO $2850.00$2850.00 
460460 CU.CU. ININ FORDFORD $3300.00$3300.00 $3500.00$3500.00 $3600.00$3600.00 

(262,(262, 350.350. 454.454. && 460460 enginesengines includeinclude customcustom mademade headers)headers) 

ASKASK ABOUTABOUT OUROUR NEWESTNEWEST ENGINEENGINE 
150150 H.P.H.P. 454:XL:454:XL: CHEV.CHEV. 

AllAll enginesengines listedlisted aboveabove areare brandbrand new.new. 
lorWhyWhy paypay newnew engineengine pricesprices for aa rebuiltrebuilt engine????engine???? 

515515 NORTHNORTH 1-271-27 •• LUBBOCKLUBBOCK TXTX 7940379403 PH:PH: 800-882-0345800-882-0345 

44524452 CANYONCANYON DRIVEDRIVE •• AMARILLO,AMARILLO, TXTX 7910979109 PH:PH: 800-656-8460800-656-8460 
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