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Chapter 1

AquaFlow Design Software:

AquaFlow provides designers with the information they need to design a micro-irrigation
system for optimum performance. AquaFlow provides system operators with the
information necessary to operate the system, efficiently applying the desired amount of
water and nutrients to the crop.

AquaFlow will help you to design a complete micro-irrigation system, including the
selection of the laterals and the sizing of submains and mainlines. The AquaFlow
program includes both metric and U.S. measurement units in the graphic screens for
pressure profile and flow profile curves. Metric units are given in kPa and meters. U.S.
units are given in psi and feet. The following text will familiarize the designer with the
use of the AquaFlow program.

Installing AquaFlow onto a computer:

'I - I - f.r:.'l:.:l
AquaFlow install disk

Insert the AquaFlow disk, shown above, into your CD Rom drive, the disk will
execute automatically. The disk also has Toro Ag literature cut sheets in PDF file
format (Acrobat Reader is required to view literature files and can be downloaded
at no cost at: http://www.adobe.com/products/acrobat/readstep.html). If you need a
copy of the AquaFlow installation disk or an upgrade to the most current version,
contact the following:

Toro Ag Irrigation

1588 North Marshall Ave.

El Cajon, Ca 92020

Telephone: 619-562-2950
Facsimally: 619-258-9973
Customer service: 800-333-8125
Web site: www.toroag.com




After inserting the AquaFlow disk in the cd rom drive the following screen appears:
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The Blue Stripe of Qualit‘ﬁ'"

Literateve  AguaFloaw Desion Program  Comteacts

Click on the link AquaFlow Design Program to install the software to the hard drive.

Click on the link: Literature to access the Toro Ag literature in PDF file format; click on
the link: AquaFlow Design Program to install the AqauFlow design software to the hard
drive; click on the link: Contacts to access contact information.

After clicking on AquaFlow Design Program, follow the instructions and the install
wizard will create folders in the program directory: C:\Program Files\Toro.

= Toro

= AquaFlov

' {7 &raphics
-;I Reparts

]

In addition, a shortcut icon will be placed on the desk top. Double click on the desktop
icon and the program will open.
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Chapter 2

Starting the design:

Double click on the AquaFlow icon located on the desk top to open the program; the
following screen will appear:

:TEI]TDRD Ag Irrigation AquaFlow: Main Menu Using: Lt -—' O] =}

File Wiz “Sysker Design - Conversions - Unks (U5)  Window  Help

‘et S N MRNIAN IN UU  Y  O N AN N L

_[Ready [ Aquabataldat | JA7/2008 | 300PM

You are now in the Main Menu. AquaFlow uses a database to store all the information
used by the program in calculating pressure and flow variation in a system. The database
has the following Toro Ag products lines stored in the lateral selection menu:

Aqua Traxx

Aqua-Traxx PC

Drip In Classic

Drip In Mining Classic

Drip In PC

Dura-Traxx

Mine-Traxx

NGE emitters

Custom parts



Note: Custom parts inputs are available in the lateral selection menu. (See Chapter 3)

The database also contains Oval hose, Lay Flat and PVC for designing submains and
mainlines. Custom part inputs are also available in both the Submain selection menu and
the Mainline selection menu. (See Chapter 3)

%] TORO Ag Irrigation AquaFlow: Main Menu  Using: Aquabatag =|Of x|
File |M Syshem Design Conversions Urits (U3} Window  Help
: Graph Size v
Repaorks

| Ready |  AquaData2dat | 2/6/2003 | 10:25AM s

To view the database, in the main menu, go to view, then select Parts Database. The
parts database window will open.

Toro Parts Editor: AquaDatal.dat i I

File  Wigw

Pmducl Le Fart Humber | Dia Sat:in 1I]I] [ 1] Em E Em Coef. Em CY Barbk | C | M«

I

Click to
expand
product line.

DuraTraxs

MineTras
Drip-In Classic

Drip-ln PC

NGE Emitters
Drip-In Mining...
Oval Hoze

Layp Flat

IPS PVC
CLASS B3 PYC
CLASS 100 PYC
CLASS 125 PV
CLASS 160 YT
CLASS 200 PVC
[ CLASS 315 PYC I
FIP PYC :

SCH 40 PYC i
2 shiiope | .

Frirk | Close |
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Merge Expand

| | 172003 | #02PM




The parts database can be expanded by clicking on the square box with the + sign in it
located to the left of the Product line. This will allow the user to view the product
specifications used by the program to calculate the hydraulic data.

Toro Parts Editor: AquaDatal.dat

File'  Wiew

Pluct Line Part Numher- | Dia Sacing| I]I] [gh| Em E| Em E‘uef|Em E‘J|BalhK B

EABH«0884 0.635 g 0:9370 0.3a 0.50  0.11858541 0.030 0 140
EABus] 256 0.E35 12 .E250 .38 050 071888541 0030 0 140
EASu1E42 0.635 16 04630 038 050  0.118538541 0.030 0 140
EASwe2420 0.635 24 0:3120 0:38 050 011853541 0.030 0 140

When finished viewing the database click on the Close Button to return to the Main
Menu.

Entering customer information:

The AquaFlow program will create a database of customers and designs that will be
stored in the reports folder located on the hard drive:
C:\Program Files\Toro\AquaFlow\Reports

= Toro

I':'IP_] AgquaFlow
I:{ Garaphics
CI Reports

=loix|

IFi]ig Wiew  Swstem Design  Conwersions . Urits (US) Window  Help

Ad sbomer
Yiew Reports

‘Update Parts fram Floppy. ..
Update parts from FTP Serset
Select Database...

Logos Sétup
Inkernet Setup
Graph Setup

Printer Setup

Exit

[Ready | AquaDataZdat | 2/5/2003 | 1030EM




The Toro Customer information window will open:

" TORD Customer Information %]

r— Customer

Ben ] Farmner l

| \

Addiess:

[1234 Main st Dropdown box
|C|i:t:;sno will list customers
Shate: ZipCode: tha’t have been

[ ca [ a0z previously entered.
Comments:

Thiz iz only a test design, nat intended far a _ﬂ
customer.

=

| Dielete

New | LEanee

Design Example

A designer is planning an Aqua-Traxx tape system for tomatoes. The plant rows run
downhill at a 1.1% slope, they are 400 feet long, and they are spaced 60 inches apart.
There will be one Aqua-Traxx line per plant row. There will be four submains, each 200
feet long. The submains will each feed 41 tape lines, and they will run downhill at a
slope of 1%. The mainline runs parallel to the submains. The designer has selected
Aqua-Traxx tape part number EA5080867 (5/8-inch diameter, 8 mil, 8-inch spacing, 0.67
gpm/100 feet). He will run the system at a lateral inlet pressure of 12 psi. He wants to
achieve an overall Emission Uniformity (EU) of 90% or greater within each submain
block. A flushing velocity of 1.1 feet per second is required flushing one lateral at a time
with the end pressure of the lateral during the flushing event set a 1 psi.

If starting a design for a customer that has been previously entered, click on the
dropdown box and select the customer from the database. If starting a design for a new
customer, select the New button and enter the information in each field, all fields are
required. Once the information is entered click on OK, this will return you to the Main
Menu.

The next step in the design is to select a customer for whom the design is for. In the
Main Menu, go to System Design, Select Customer.

1ed TORO Ag Irrigation AquaFlow: Main Menu Using: AquaDatal.dat
File View | System Design  Conwersions  LUnits (US)  Window  Help

Select Customer

Lateral Selection
Reporks




The Toro Customer information window will open; use the dropdown box to select the
customer that the design is for. By clicking on the New button, information for a new
customer may also be inputted. Once a customer is selected, click on the OK button, this
will return you to the Main Menu.

‘% TORD Customer Information.

Ben IFarmer
Address:

| 1234 Main st

Ciby:

| Fresno

Stabe: ZipCode:
| Ca | 92002
Commerts:

This is only & test design, not intended for a _nJ
customer.

H

Delate

Hew | Caricel

You are now ready to select a lateral. In the Main Menu, select System Design, Lateral
selection.

ETDRD Ag Irrigation AquaFlow: Main Menu Lising:
File: Wiew | Swstem Design Conversions  Uniks (U5} SWindow  Help

Seleck Cuskomer

Reporks
The Lateral selection Menu window will open: -
Dropdown box with a
e LATERAL SELECTION MENU - AquaTezg® I =] 5 I%St of Toro Ag product
lines that can be selected
PRODUCT LINE GRAPH PRESSURE as a lateral.
AquaTrasl ﬁ LAND S5LOPE %
i n il GRAPH FLOW
EAGxx0884 PRI EE

B2t INLET PRESSURE |
el IINLET PRESSURE
EAGux2428 -:I EU RUN LENGTHS

EASxx3619

5/8 .27 GPH @8 P51 Go To Design:=->
EASxx04134 Custom Part |

HELP

SELECT AguaTraxi< PART HUMBER

Use the dropdown box under PRODUCT LINE to select the product line you wish to use
as a lateral.
The dropdown box will list a number of product lines to choose from.



e] L ATERAL SELECTION MENU - AquaT - o x|

PRODUCT LINE GRAPH PEESSURE

AquaTrax® B3 LAND SLOPE %

. AgquaT raki ﬂ GRAPH FLOW
List of Toro Ag AquaTrax¥ PC n -
Product lines to e O Drip-In Classic PRINT TABLE
Drip-In Mining Classzic IMLET PRESSURE
choose from

Drip-In PC
DuraT raxsd

e EL BUH LENGTHS
MineTraxx

Scroll bar

HGE Emitters G To Design-—»
~FPAF E T LAL BN R T AP = Tl =
EASxxD4134 ! Custom Fark |

SELECT AquaTraxx PART NUMEBER

HELP

Next, select a product line; for this example Aqua-Traxx drip tape will be selected.

Trd LATERAL SELECTION MENU - AquaTraxs =10 x]
PRODUCT LINE GRAPH PRES | +— Spinner buttons
AquaTraxXx EZ[l LAND SLOPE % used to enter
- GRAPH FLOW land slop and
Eig:ﬁﬁg inlet pressure.
PRINT TABLE

578 .27 GPH @8 P51
EU RUN LENGTHS

EAbxx1634 Go To Design:--»
EADzn2422

HELP

EASxx0867 SELECTED

Next, use the up and down scroll bar to scroll through the list of part with different flow
rates and spacing that Aqua-Traxx is available in. In this example, Aqua-Traxx 5/8
diameter, eight inch spacing with a flow rate of 0.67 gpm per 100 feet is selected.

Note: The xx in the part number denotes wall thinness in mils (1 mil = 1/1000 of an
inch). Since the mil thickness does not affect the hydraulic computations, the many
different wall thicknesses are not listed. The mil thickness will affect the operating
pressure range. Check specifications for operating pressure range for each product.

Next, use the spinner buttons to input the land slope and inlet pressure. Land slope must
be entered in % slope in increments of 0.1%, positive (+) is for downhill and negative (-)
is for uphill. In this example 1.1% downbhill slope and an inlet pressure of 12 psi is
selected.

10



e LATERAL SELECTION MENU - AquaTra®® =10 =}

S GRAPH PRESSURE
AgquaTralx n LAND SLOPE %

EASzx1 256
EASxx1642
EASxx2428
EASxx3619

5/8 27 GPH @8 P51
EASxx04134
EASxx0867
EASzx1 245

s

IMLET PRESSURE 15 12 PS5l

PRINT TABLE
INLET PRESSURE
| 12 [ EU RUN LENGTHS

lEn To Design-->

il GRAPH FLOW

Custom Part

L

HELP

After the part number for the lateral is selected and the land slope and inlet pressure
inputted, next, click on the Graph Pressure button.

The Toro Ag performance curves window will now open.

TORD Ag Performance Curves Selection Menu AguaTraxy

Pressure {PSI) Pressure vs Length EA5zz0867 on 1.1 % Slope

16.
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10.
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Leqend:
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ELb =35 %
EL < 35 %

0T Pressure Range: 4-to 16 P51
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-
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arrial I Length (FT) (0] 4 |

=]

AquaFlow computes and plots a family of pressure profile curves representing lateral
lengths out to an EU value of 85% or until the minimum operating pressure is exceeded.
The pressure profile curves are color coded to indicate the EU value ranges for each
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lateral length. The graph on the previous page indicates that the selected Aqua-Traxx
product EA5Sxx0867 is suitable for run lengths as long as 500 feet at a 12 psi inlet
pressure and 1.1% slope. Click OK to return to the lateral selection menu.

m]LATERAL SELECTION MENU - AquaTraks o ]

PRODUCT LINE GRAPH PRESSURE

AquaTraxX B[l LAND SLOPE %
m ﬂ GHAPH FLOW

PRINT TABLE

EASxx(884
EASzx1 256

EASxx1642 '
EAGxx2428 IHLET PRESSURE

EASxzx3619

| 12 g EU RUN LENGTHS

5/8 27 GPH @& P51
EASxx04134
EASxx0867 Lustom Part |

SLOPE 15 +1.1 PERCENT DOWNHILL

Go To Dezign-->

HELP

Next, click on the Go To Design button, the following window will open:

Lateral Dperations

l 'wdaquaTraxx DESIGN MENU

PRODLUCT LINE

Aqual rako

¥
578 0.34 GPH @8 PS5 4] ALt S GRAPH FLOW
EAGxx0504 |I|
EASux1256 PRINT TABLE
EARws] £49 INLET PRESSURE
EASxx2478
EASyx3I619 £--Go To Select

5/8 .27 GPH @3 PS5I
EASxx04134

LEMGTH [FT]
m fan o Submainz--*

EABxx] 245 ROW SPACING
EASanTEIA
Az =

58 71 EFfi-i @8 Ps| Flushing Settings: —LCalculate ———

=" Meither

| |EASxxDBET

- |EABwROESD wn " Inlet Pressure
EASxx1234 ™ Flushing ¥el
EARer1625 E S [

EABR2ATT Flushing “ Calculate
i elocity:

LATERAL SPACING IS 60 INCHES HELP

Next, click in the window under LENGTH (FT) and enter the lateral length in feet; in this
example the lateral is 400 feet long. Next, enter the row spacing in inches; in this
example the row spacing is 60 inches. The AquaFlow program also has the ability to

12



calculate flushing velocities in feet per second at the end of the lateral and both inlet and
outlet flow rates in gpm during the flushing event. If flushing information is not required
the program default is to proceed to the next window without calculating flushing data.
In this example a minimum flushing velocity of 1.1 feet per second is required with a
lateral end pressure of 1 psi. The designer now has two choices in calculating flushing
velocity: First, by selecting the Inlet Pressure option-button, AquaFlow will calculate
the inlet pressure required to attain an inputted flushing velocity given an inputted lateral
end pressure. Second, by selecting the Flushing Vel (Flushing Velocity) option button,
AquaFlow will calculate the flushing velocity given an inputted inlet pressure and an
inputted lateral end pressure. In this example both calculations will be performed for
demonstration purposes.

I=TE

PRODUCT LINE Lateral Operations

AguaTlrardy

e L D SLOFE % GRAPH FLOW

EABxx0884 o E

EASux1256 PRINT TABLE

EABxx] A2 INLET PRESSURE

EASxx2428

EAS3619 ) <-- Go To Select
LENGTH [FT)

578 27 GFH @3 P51 Go o Submamnzs-->

EASxx04134

[EADxxOB67 |

T ROW SPACING

EASxx1634

EASxx2422 “

5/8 20 GPH @8 PS) Flughing Settings: [(:Elc:k.':: —
EAbxx0BET either
EASxxDBS0 w “ * Inlet Pressure

EASxx1234 --» End PSI- " Fluzhing Vel
EADwe1625 -2End ESE TSI
EASxr2417 o Flushing C
alculate
: BN

FLUSHING VELOCITY IS5 1.1 Ft. Per Sec HELF

First, select the Inlet Pressure option-button to calculate the minimum inlet pressure to
attain the desired flushing velocity. In this example a minimum flushing velocity of 1.1
feet per second is entered in the flushing velocity field. In the End PSI field, 1 psi is
entered. In any subsurface system it is recommended that a 1 psi end pressure be
assumed to account for elevation and soil compaction even if the ends are to be opened to
atmosphere.

Next, click on the Calculate button and AquaFlow will calculate the flushing velocities

and present the data before continuing to the next window. This provides the designer an
opportunity to adjust the inputs if the results are not satisfactory.

13



,

AquaTraXy DEGIGN MENU - O] x|
PRODUCT LIN
AgualT rars -

Lateral Operations
Eeltimgs GRAPH PRESSURE

LAND SLOPE %

578 0.34 GPH @8 S - GRAPH FLOW
EASxx0864 =

EABxx] 256

EABi| BAZ NLET PRESSURE PRINT TABLE
EABux2428 =

EADxEIGTS : ¢-- Go To Select

5/8 27 GPH @& P51

LEMNGTH [FT]

i
[LAND SLOPE %
[
LENGTH (FT)

Lo T hubmains—>

R AquaFlow 3 (I Flushing Calculation
EASyx] 245 & = | | —"| Results window
EASxx1634 s Flushing Calculation Resulks 4

EASxx2422 L) Inlet Flow = 2,33 GEM =

Flus Ctlet Flow = 1,09 GPM

5/8 20 GPH @8 PSI | Flush Inlet Press. = 3.64 PSI |
EAGxu0EET W End Press, = 1,00 PSI
EASuxGB50 Flushing Welocity = 1,10 frfsec
EABxx1234 AT Flushing Travel Time = 4.2 min
EASxxn1625 i
EASuxZ2417 > FI
(8] .4
.| A ok ] _
INLET FLUSHING P51 15 3.6 P51 HELF

The Flushing Calculation Results window will open providing the following information:

Inlet Flow: The demand of a single lateral in gpm during the flushing event.

Outlet Flow: The amount of flushing water in gpm exiting a single lateral during the
flushing event.

Inlet Pressure: The inlet pressure in psi required during the flushing event.

End Pressure: The pressure at the end of the lateral during the flushing event.

Flushing Velocity: This is the velocity of the water exiting the lateral in feet per second.
Flushing Travel Time: This is the time it takes a molecule of water to travel from the
inlet of the lateral to the end of the lateral during the flushing event.

Next, click on the OK button to return to the previous screen. If the flushing calculations
are unsatisfactory, the designer has the option of reentering new values in the flushing
screen until acceptable results are found.

For demonstration purposes the flushing velocities will be recalculated, this time the

Flushing Vel option button will be selected. The inlet pressure will be 12 psi and the
lateral end pressure will be 1 psi.

14



o 2 DES | g (ol ]

" AquaTrakx DESIGN MENL
PRODUCT LIME Latere&lel:tlt?:r:tmns GRAPH PRESSURE |
AquaT raxx X S

5/8.0.34 GPH &8 PS5« ﬂFlDW x|
EABux(884 i BN =
EASxx1 256 - Flushing Calculation Results
EASix1642 INLET PRESS \}2 Trilet Flaw = 4,09 GPM
EAbxx2428 Cutlet Flow = 2,05 1GPM
EASxx3613 il Inlet Press, = 12,00 P5I

End Press. = 1.00°FSI

Flushing Yelocity = 2,08 ftfsec

m Flushirmg Travel Time = 2.4 min

ROW SPACING

i
5/8 .20 GPH @8 PSi Fluzhing 5ettings: - [;iilcula_ite -
EASxOGGT --» Inlet P5I: ~ INEI“tthsl
EASx(850 nlet Prezsure
EASxxi 234 > End PSI: % Flushing Vel
EABI1 625 = End ESL
EADax2417 Flushing C
alculate
:

FLUSHING YELOCITY 1S 2.1 Ft. Per Sec HELP

EASun2 422

Click on the Calculate button to view the results. In this example, by raising the inlet
pressure to 12 psi during the flushing event, the flushing velocity goes from 1.1 feet per
second to 2.08 feet per second. In an actual flushing event, an end user will most likely
open up multiple laterals to flush at one time which may cause the submain pressure to
drop. In this example as long as the lowest pressure in the subamin does not drop below
3.64 psi the flushing velocity will not drop below the minimum flushing velocity of 1.1
feet per second required in this example.

Note: As a general rule, flushing velocities of 1 foot per second or higher are
recommended in order to ensure adequate lateral flushing.

If acceptable values are not possible with the lateral selected the designer may have to
return to the selection menu and select a new part for the lateral. If the designer is
satisfied with the flushing results, the next step would be to proceed to the next window
by clicking on the GRAPH PRESSURE button.

DESIGN MENU: GRAPH PRESSURE

AquaFlow computes and plots the individual pressure profile curve representing the
lateral length selected. The graph on the next page shows the pressure profile for a 400-
foot long lateral, and provides design data including the inlet flow-rate, Emission
Uniformity (EU) and Application Efficiency (EA) values for the single lateral. Chemical
travel time, the time it takes a molecule of water to travel from the inlet of the lateral to
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the last emitter during the irrigation event is also included. Flushing data is also
provided.

Mon il
TORD Ag Performance Curves Design Menu AquaTrax
Pressure (PSI) Pressure vs Length EAS5xxDB867 on 1.1 % Slope

i6.
: Legend:
15. i i i i i i EL =80 %
ELl = 85 %
14. EL = 85 %
13
ed |
11. |
10.
: P = o Dperation Data:
9.0 —t Total Length = 399 Feet,
: Inlet Flow = 2,95 GFPM,
8.0 ' ' ' ' ' | Inlet Pressure = 12,00 PSL.
7.0 End Pressure =9.56 P31,
- Travel Tima = 15 Min
6.0 1 1 1 1 E& = 96.9 Percent.,
ELl = 93.2 Percent,
5.0
Flushing Data:
4.0 I ' I 1 | 1rlet Flow = 4.09 GPM
a0 ! ! Cutlet Flow = 2,05 GPM
) Inlek Press, = 12,00 PSI
2.0 T T T T End Press, = 1.00 P51
Flushing Yelocity = 2,08 ft/sec
1.0 | | | | Flushing Travel Time = 2.4 min
bt 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
i 1x vI I 1y T! formal | Length (FT) oF |

v

Drop down box can be used to adjust the scale of the graph to accommodate higher
pressures and/or longer length of run.

SUBMAIN DESIGN

Submains provide water to individual field blocks, distributing water at a uniform
pressure to the Aqua-Traxx lateral lines. Submains may be constructed of PVC pipe,
PVC Lay-Flat hose, or Oval Hose™.

SUBMAIN DESIGN MENU

With the lateral selected and design completed, the next step is to go to the Submain
Design Menu. As before, AquaFlow preserves the previously entered design parameters
for you. You must now select a submain material Oval Hose, Lay Flat or PVC.
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Dropdown box with
different pipe materials

| 7= SUBMATN DESIGN MENU ]

! PRODUCT LINE BLENGTH Oval Hoze Eag LENGTH

L e = Oval Hoze 100
578034 GPH @8 o et
A0 GPH 68 | ENEEEE || BT [SLOPE |
EABxx884 PIP PYC -
EASux1Z0b J SCH 40 PYC n s
EA5xx1642 SCH 80 PVC  Up

. | |EASRR2428 INLET PRESS e

' ||EABHX3619 S

i ?L[';ZSIEZE PRESSURE |

T e N '\ SPACG Bl ELD3534 = :!

: | |EABHsDA1 32 ELD4040 12 &
EASu0867 | ELD5251 :

- | [EAS#x1245 ELD7776

. |lEaBsx1634 - ELD101100

EASxz0867 SELECTED

=10f x|

PLOT PRESSURE

PLOT FLOW

PHINT TABLE

<--ho To Dezsign

Go To Mainlines--»

Custom

HELP

Next, select a pipe size from a database by using the scroll bar as shown below:

T} SUBMAIN DESIGN MENU

PRODLUCT LINE LENG Owal Hose
[Pavetias -] A
5580 034 GPH @8 < TS ELD 2654
EASyx(EE4 W ELD3570
EADRx1 256 e ELD4084
EASux1b42 ELD52108
EASxx2428 INLET PRESS
EASR%3I61S E':_[I;gﬁlzﬁ
;':’Hq)ﬁﬁhi:' @i P ROW SPACG ELD3534
EASERA]C ELD: 4040
ELD5251
EASxx1245
EAGxx1634 >

ELDYY76 1.D. = 3.043 INCHES.

=101 x|

PLOT PRESSURE

PLOT FLOW

PRINT TABLE

< Go To Design

Go To Mainlines--»

Custom

HELP

Note: Custom submain pipe inputs are also available (See Chapter 3).

Scroll bar used to view
different pipe sizes

Next, enter a submain length in feet, select the Option button for an Up or down hill
sloping submain, use the spinner buttons to enter the % slope. Next, enter the pressure;
this will be the pressure at the end of the submain. Once all the inputs are made, click the

Plot Pressure button.

In this example, a submain block is 200 feet long and is on a 1.0% downbhill slope from

the inlet to the submain.
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SUBMAIN DESIGN MENU: PLOT PRESSURE

The Plot Pressure function plots pressure profiles of all the lateral lines on the submain,
superimposed on one another. These pressure profiles will vary vertically on the graph
due to the pressure variation within the submain.

Note: The submain pressure calculations begin at the downstream end of the submain
and proceed to the upstream end. Therefore, the last curve plotted is at the submain inlet.

QMGraph =lol x|
i TORO Ag Performance Curves Oval Hose AgquaTraxx
- Pressure (PSI) Pressure vs Length EASxx0867 on 1.1 % SLOPE
i 16.
1 Legend:
| 15. EL > 00 %
i EU = 85 %
" 14. EU < 85 %
13.
]
I
| ‘?%%
VE 1'\‘:2___ T 1 } |
. THES ol Fowe 41 af 41
9.0 B e Owal Hose Dia,=3.0 1N,
I Length = 200 Ft,
| 80 Flow = 120,30 GPM,
=D | | | | Inlet Pressure ='12,16 PAIL
o End Pressure = 12,00 PSL.
- B0 Press Variation = 0,44 P51,
EU = 92.7%
. 2.0 End row travel time=14 MIM
| Block travel time=17 MIMN
4.0
' 30
2.0
. 1.0
Y 100 200 300 400 500 600 70O 8O0 900 1000 1100 1200 1300
I 1x vl I 1y v! rarial | Length (FT) oK |

AquaFlow will graph the pressure profile of the submain, block Emission Uniformities
(EU) of greater than 90% will be graphed in green, EU’s of 85% to 89% will be graphed
in blue and a block EU of less than 85% will be graphed in red. It is recommended that
system EU be designed at 90% or better. In the bottom right corner of the graph the
following data is presented:

The number of lateral on the submain

Submain material and pipe size

Length of the submain in feet

Submain flow rate in gpm

Submain inlet pressure required

Submain end pressure

Pressure variation in the submain (not the entire block)
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e Emission Uniformity of the entire submain block
e Chemical travel time of the last row of the submain from the inlet
e Chemical travel time of the entire block

Note: The Block chemical travel time is the amount of time in minutes it takes for a

molecule of water to travel from the inlet of the submain to the exit of the last emitter of

the last lateral.

Next, click on OK
This will bring you back to the previous screen:

=101 |

| 1] SUBMAIN DESIGN MENU
1 ]
-

PRODUCT LINE LENGTH LENGTH PLOT PRESSURE
Aqual 1ax% AN 42 Ps! 200
% T EEU T PLOT FLOW
(T | | o
: ||EATexI2o8 S NS E I ¢ 4064 1 g PRINT TABLE
A ELD52108
EABx2428 o, So To Dosi
! | |EABxx3619 __12 21 P5l + Uown <-- Go To Dezign
[ B R n ELD2626 PRESSURE
il SRR 0w SPACG £Ly B = Go To Mainlines->
ELD5251 -
gr‘k':':xx'! 245 ELD?776 Custom
. | [EASxx1634 % ELD101100
: ELD7776 1.D. = 3.043 INCHES. HELP
(3] TTh T T T | (W NIRRT T Tie®

Click on the Go To Mainlines button, the mainline design window will open:

MMAINLINE DESIGN
Elev. [FT) Flow [GPM) Length [FT) Elev. [FT] !
CLASS 63 PYC
L <) g 4 4 |IN CL63
o Segment 5 I CL63
Downstream Upstream 6IM CLBE3
" Down Stream 8 IN CLE3
Press. P51 Head Loss Velocity Press. P51 10 IN CLE3
12 IN CL63
CLASS 100 PYC
<-Submains | [N WERTI)
Done | Llear | Unido | Next | Help | el 4 IN CL100
Reports> | RERTYRERTI]
SELECT UPSTREAM OR DOWNSTREAM DIRECTION. Cugiom 6 IN CL100

81N CL100

Sig I FipeLength F.. I Fipe Flow GP.. I Fipe Diam Inch l Head Loss FEl ' Welocity FriSec i DiownStream .. I DlownStream ... I Upstream Ele... I Lpstream F're...l
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Mainline Design Menu

The final step in the design process is to size the mainline. For this example we will
design a mainline which feeds four of the above submain blocks simultaneously. This
menu will enable you to size the mainline one segment at a time.

To start, enter the land elevations upstream and downstream, enter the downstream flow
rate (feeding the last submain) and the downstream pressure (in this case we allow for a 5
psi pressure loss through the submain riser assembly). Select a pipe type and click on a
pipe size. Values of head loss, velocity, and upstream pressure will appear in the
appropriate boxes. You may experiment with a number of different pipe sizes until you
select the one you want: note that the Velocity box turns yellow (warning) for velocities
over 5 feet per second.

When you are satisfied, click Next. The program will store the design values for the first

segment and advance to the next segment, where all the steps above are repeated. When
the last segment has been completed, click Done.

Mainline Design Summary

When you click the Done box, the program displays the Mainline Design Data summary
for you on the screen as shown below.

Repnrt Preview | =10 x|

[ ReportPreview
F N
PYC PIPE MAINLHE DESIGH DATA:
Fipe Fipe  Fipe Head  Flow Dovwn- Stream Up-%tream
Fart Lergth Flow  Diam Loss Speed Elew Press Elew  Press
&M CLIoD 200 240 5291 f 35 1849 195

Seg Murnber Feet GFM  nch F5l FtMin Fest  FP5I Fect  FEI
FIMCLIoD 00 120 33 17 4.4 1] 172 1] 124

2 1] 1]

3 G IMCLI0D 200 260 G301 A 3r 1] 195 1] 204

4 1] 1] 214

6N CLIDD 200 430 6301 10 49 iz

-

Errint |

oo factar: Fage1.af 1
Open | l— SEttIHQS IF'age width j q_I ;J Cancel
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Design Report

AquaFlow will produce a design report that can be printed out for your customer, and

will store the report on your hard drive for future reference.

Il
Elev. (FT] Flow (GPH] I Length (FT) Elev. (FT)|D LA =

i 5 & b 6 IN CL63

8 IN CLE2

& Up Steam Segment 10 IN CLB3

Downstream Upstream 12 IN CL63
7 Down Stream

Sl CLASS 100 PYC

3 IN CL100

4 IN CL100

Press. PSI Head Loss ¥ Press. PS5l
21.15
5IN CL10D

<-Submains | [ ERRE]

Done | Clear | Undo | ew | mep || SRS Rl
_ Reports-> | IETRTYWRTI

SELELT FWC FIFE CLASS AND SIZE: Custom | [EALRERI

Seg I Fipe Length F... I Fipe Flow GF... I Fipe Diam Inch ! Head Loss F'SI_! Welocity FtiSec ' DownStream ... l DlownStream ... ] Upstream Ele... l Upstream Pre... !

oot 200 120 3330 17 442 1] w2
ooz 200 240 529 .EE 280 ] 184
el 200 JE0 Helil] 54 T 1] 198
004 200 420 £.201 100 444 ] a0z

1849
196
201
2

coocoo

In order to produce the Design Report, click Reports on the main menu. The following

window will open:

[=]ToRO Reports

Selection Menu Design Menu Submain Menu Mainline Menu
EABun08E7 EAGux0867 EABmx08ET BIM CL100
qualra¥¥ Land Slope
1.1 it 1.1 4
AquaTraXxX
12 12 12
Length[Ft] FIM CL100017
400 400 S CL10001]
pw Spacing [In] Sl LR
G0 B0
ELD7F?E
200
1
Graphs and Tables to be included in the Report: |
¥ G ! |W GraphPressure | Flat Pressure ¥ Frint Segrment List
¥ Graph Flow ¥ Graph Flow ¥ Plat Flow
¥ Print Table W Print Tahle ¥ Print Tahle
¥ EU Run Lengths

X]
AQUAFLOWTH

Report
Designer

>

Yenfy
Customer

s

Select
Logos

¥ Cover Letter

r—r

Print
Preview

Exit
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To generate the report, first click on verify Customer, the following window will open:

x
= Cistormer ~ Compary
Diezign Report # & 5
First Harne: Lzt Namne: I 03036-0M Dl
IEen Farmer
Address : Todav's Date:;
| 1234 Main st | Tuesday, February 04, 2003
City:
| Fresno Design Firm:
Shate: ZipCode:
I Ca | 92002
Camments: Store Location:
Thiz iz only a test design. not intended for a ;I
cuzstamer,
Designer;
Delete | HMew | Eanoel i_:I_K

The designer now has the opportunity to select a different customer that has been
previously entered by using the dropdown box below Customer, enter new customer
information by clicking on the New button. Once the proper customer information is
viewed in the Toro Customer information fields, click on the OK button to return to the
previous screen:
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[E]Toro Reports

Selection Menu

¥ Print Table

Deszign Menu

v Graph Fressure
v Graph Flow

[+ Print Table

v EU Fun Lengths

Submain Menu

¥ Plot Pressure
v Plat Flaw

[+ Print Table

M ainline Menu

AquaTlraxx Part Humber PYL Pipe Size
E&5ua08E7 AR EASxx08E7 EIM CL100
qual 1aXX Land Slope [ Segments |
1.1 1.1 1.1 4
12 12 12
a2 Length{Ft] S L0001 )
400 400 5 M L1000
ow Spacing [In] BlhL 100z
EO0 B0
Submain Part #
ELD7Y7E
Submain Length
200
Submain Slope
1
aphs and Tables to be included in the Reportt: |

¥ Print Segment List

.l
AQUAFLOWTHM

Report
Designer

>

Yerify
Customer

D

Select
Logos

v Cover Letter

i

Print
Preview

| o

Exit

Next, select the graphs and tables you want to include by selecting or deselecting the
check boxes under the Graphs and tables to be included in the report section of the
window above. Click the Select Logos button to put the Toro Ag logo or any of the Toro
product line logos, and your company Logo on the front page of the report. Click Print
Preview and AquaFlow will preview the report for you on your screen. Next, click Save
and AquaFlow will save the report to the hard drive. Finally, click on print to print the

report.

23



Chapter 3

Custom parts input:

Custom part input of emission devices such as drip tape, inline hose and punch-on
emitters are easily imputed into AquaFlow and will be stored in a database. Custom
input of submain and mainline pipe size and material are also available.

Lateral selection menu:

In the following example a farmer wants to irrigate a vineyard with, a spacing of 80
inches and wants to use one 1.0 gph emitter per plant. The designer has decided to use 20
mm Drip In drip line, 1.0 gph classic emitter spaced at 80 inches. Since this spacing is
not offered in the Toro Ag price list, this part number is not in the AquaFlow database
and would need to be inputted as a custom part.

Note: Custom spacing is available in the drip In product line; contact your District Sales
Manager or Toro reprehensive for minimum quantities and pricing.

To input a custom emission device, start the design as you would any other by selecting a
customer. Next, in the main menu, under, System Design, select Lateral Selection.

=10l x|

Select Cuskormer

Lateral selection

Reparts

| Feady | AquaData2dat | 2/5/2003 | 1239PM 4
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Next, the Lateral Selection window will open, from the drop down box under PRODUCT
LINE, select a product line and then select any part number. In this example, the Drip In
Classic product line is selected. A part number must be selected to activate the Custom
Part button, any part number can be selected.

1 LATERAL SELECTION MENU - Drip-In Classic -10] x|

PRODUCT LINE GRAFPH PRESSURE

Drip-In Classic n LAMND SLOFPE %
- GRAPH FLOW
C£52010-18 Nl ° Zl

CS2010-24

S INLET PRESSURE [N s
CS2010.36 IMLET PRESSURE
C52010-42 | 15 & EU RUN LENGTHS

C52010-48
ao o Design-—-»
Custom Part |

C52M0-60 SELECTED

HELP

Next, Click on the Custom Part button and the following window will open:

Custom Parts for Product Group: Drip-In Classic
Create Custam Bart Mate: when creating Cuistom parts, data from
nearest custary part iz shown for reference.
Praduct Line I Crrip-lr Classic Ern Cosf I
Pradtamen I T EmCy |
Part Nun‘iber I Barbk; I
Dia I C I
Spacing I MinFs I
oann I tdaxPsl I
“Hgph I HomPSl I
EmExp I Show I o v
Cancel | [F |

The part specifications can now be entered; the following is an explanation of each of the
inputs:

Part Number: This can be anything the designer would care to name the part. In this

example CS20100-80 will be used. This will identify the custom part in
the lateral selection drop down box under Custom Part.
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Creats Cistem Batt Mate: whet creating Custorm parts, data from
nearest custom part iz shown for reference.
ProductLine | Dripeln Classic EmLCoef | 0,238
FrodMomen | Ehistit Em W I ik
Part Murnber | C52010-80 Barbk I 35
Dia | 710 C | 140
Cpacing | a0 WinFS| I B
Q10 | 280 MasPsl | ED
gph) | 1.0 NomP5| | E
EmExp | 53 Show | True ]
Cancel | ak, |

Dia:
Spacing:

Q100:

Q(gph):
Em Exp:

Em Coef:

Em CV:

Barb K:

C:

MinPSI:

Inside diameter of the tube in inches.
This is the emission device spacing along the lateral in inches.

The flow rate in gpm per 100 feet. This field is calculated, no value is
inputted.

The nominal flow rate of the emitter in gph.
The emitter flow exponent.

The emitter coefficient or emitter constant. This is a calculated field and
no value is inputted.

Coefficient of variation (Cv) of the emitter in percent entered as a decimal
(3% would be entered as .03).

The barb loss factor or Kd factor which is a unit less constant.
Hazen-Williams roughness factor which is a unit less constant. For
polyethylene 140 is used in most cases. (See appendix for Hazen-
Williams C values for different pipe materials).

This is the minimum operating pressure for the product. In the hydraulic

calculations if the pressure falls below this inputted value AquaFlow will
show an error message. In this example 6 psi is used as the minimum.
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MaxPSI: This is the maximum operating pressure for the product. In the hydraulic
calculations if the pressure falls above this inputted value AquaFlow will
show an error message. In this example 60 psi is entered which is the
maximum operating pressure for Drip In.

NomPSI: Nominal pressure of the emission device. This is the pressure at which
the nominal flow rate is attained. For Drip In classic emitters 15 psi is the
nominal pressure.

Show: The default setting is True and all parts will entered this way.

Now that all the parts specifications have been entered, click on the OK button. This will

return you to the LATERAL SELECTION MENU. The new part number will be stored
under the PRODUCT LINE, CUSTOM.

Tw] LATERAL SELECTION MENU - Drip-In Classic -0l x|

PRODUCT LINE

Drip-In Clazzic H LAND SLOPE %
5 GRAPH FLOW
C52016-30 e o | ZI

CS2016-36

S INLET PRESSURE [ s
CS2016-48 IMLET PRESSURE
C52016-54 | 15 oo EU RUN LENGTHS

CS2016-60
Ga To Design-->
Custom Part |

CS2010-80 SELECTED

GRAPH PRESSURE

HELP

The designer can now select the custom part and continue with the design. When
AquaFlow is closed the designer will have the option to save the new part or not.
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Submain selection Menu:

In the following example, a farmer has come across some 4.5 inch Lay Flat and would

like to use it for a submain.

In the SUBMAIN DESIGN MENU:

g SUBMAIN DESIGN MENU 2

=10 |

PLOT PRESSURE

PLOT FLOW

PRINT TABLE

<-- @o To Design

Go To Mainlines-->

Cuztom

PRODUCT LINE [ ENGTH Dval Hosel ~ |
Illlip-ln Elazsic ;I Owal Hoze
Lay Flat

C52016-12 =1l SLOPE IPS PYLC

e [ SLOPE | L

C52016-24 III SCH 40 PYC
C52016-30 SCH 80 PYC
C52016-36 IMLET PRESS

C52016-42 21 P5l

C52016-48 III ELD 2626

C52016.60 ROW SPACC Y -\ 03040

| ELD5251

CUSTOM ] ELD¥776

e ELD101100
SELECT SUBMAIN PART NUMBER
bkt 1 5 i B e 1 T Tt

HELP

From the submain material dropdown box, select Lay Flat. Next, select any part number.

A part number must be selected to activate the Custom parts button.

ID:in-!n Clazsic _:_l

521 6-12
CS52016-18
: | |ES26-24
: | [ES2016-30
= [|C52016-36
CS2016-42
;| |ES2016-48
: | |ES2016-54
i [ |E520716-60

MLET PRESS

0w SPACG

L

: |lcusToM

4

| 7= SUBMAIN DESIGN MENU 1
|

Lay Flat n LENGTH
YF SERIES 100

YF150
YF200

EE

" Up
{* Down

1ol x|

PLOT PRESSURE

PLOT FLOW

PRINT TABLE

<-- Go To Design

Go To Mainlines-->

Custom

VF400 1.D. = 4.134 INCHES.

HELP

Next, click on the Custom button and the following screen will open.
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[Comtom parcs for Product rovprloy st
! Create Custom Part Mote: when creating_E'uétnm partz, data fram
i niearezt custom part iz shown for reference,
] Praduct Line | Lay Flat Em Coef I
FrodMomen I B iR Em CW I
Part Murnber I WE4RD Barkk. I
Dia | 45 L 140
Spacing I MHinFSI I 4
! :
i o100 | MasPsl | 0
B{gphl I HamPS] I 10
EmEnp | show [ Twe v
LCancel | ok |

The part specifications can now be entered; the following is an explanation of each of the
inputs:

Part Number: This can be anything the designer would care to name the part. In this
example VF450 will be used since it is consistent nomenclature with the
other Lay Flat part numbers. This will identify the custom part, and can be
selected by first going to the material selection dropdown box, first select
Lay Flat, the new part will be under Custom Part.

Dia: This is the inside diameter of the pipe in inches.
Spacing: No value is entered
Q100: No value is entered
Q(gph): No value is entered
Em Exp: No value is entered
Em Coef: No value is entered
Em CV: No value is entered
Barb K: No value is entered
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MinPSI:

MaxPSI:

NomPSI:

Show:

Hazen-Williams roughness factor which is a unit less constant. For PVC
Lay Flat 150 is used in most cases. (See appendix for Hazen-Williams C
values for different pipe materials).

This is the minimum operating pressure for the product. In the hydraulic
calculations if the pressure falls below this inputted value AquaFlow will
show an error message. In this example 0 psi is used since there is no
minimum pressure for Lay Flat.

This is the maximum operating pressure for the product. In the hydraulic
calculations if the pressure falls above this inputted value AquaFlow will
show an error message. In this example 100 psi is entered which is the
maximum pressure ratting for Lay Flat.

Any value between the minimum and maximum can be entered in this
field.

The default setting is True and all parts will entered this way.

Next, click on OK, this will return you back to the SUBMAIN DESIGN MENU.

W] SUBMAIN DESIGN MENL '

=101 x|

PRODUCT LINE B FNGTH Edl LENGTH PLOT PRESSURE
IDrlu-ln Classic ;l EEF’&IIE]HIES 100
— PLOT FLOW
C52016-12 =l SLOPE VF200 SLOPE
£52016-18 VF300 -
C52015-24 I 200 | 0 | j PRINT TABLE
£S2016-30 VFG00
C52016 36 VF800 T ;
C52016-42 III VE1000 + Lown <-- Go To Design
CS2016-48
Eg@_g}g:gg ROW SPACG EEEETDDH Wﬂj Go To Mainlines-->
CUSTOM =] Custom
VF450 1.D. = 4.500 INCHES. HELP

The designer can now select the custom part and continue with the design. When
AquaFlow is closed the designer will have the option to save the new part or not.
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Main Line Design Menu:

In the following example, a farmer has found some IPS 100 Class PVC at a discount and
would like to use it for a main line. The pipe has a 6.3 inch inside diameter and a Hazen-
Williams C value of 130. The grower is getting the discount based on the reduced C
value, most PVC has a C value of 150. Since the C value in the AquaFlow database for
IPS Class 100 PVC is 150, a custom part with the lower C value of 130 will need to be
inputted. (See appendix for Hazen-Williams C values for different pipe materials).

In the MAINLINE DESIGN MENU

Tmd MATNLINE DESIGN = L

Elev. [FT]
0

Downstream

Press. PS5l
1]

Flow [GPM] Length [FT]
50 100

i Up Stream Segment

" Down Stream

Head Loss \I'elumty
0.01 0.51

Elev. [FT]
L]

Upstream

Pless PSI
l] l]1

Done | CElear l Undo

Hext l Help |

Reports->

<-S5ubmains

SELECT P%C PIFE SIZE

Custom

ips Py
CLASS 63 PVC
4 IN CL63
5 IN CL63
6 IN CLE3
8 IN CL63
10 IN CLE3

12 IN CL63

CLASS 100 P¥C
31N CL100
4 IN CL100
51N CL100
6 IM CL100
81N CL100

Seg I Fipe Lengt... I Fipe Flom..

I Fipe Diam II HeadLoss .. I-Velocitg th...i DownStrea., I CiownStrea.. I UpztreamE... I_I.IEstream I

Next, From the Main Line material dropdown box, select IPS PVC. Next, select any part

number. A part number must be selected to activate the Custom parts button.

] MATNLINE DESIGN

Elev. [FT]
0

Downstream

Press_._ P51
o

Flow [GPM] Length [FT]
50 100
.............................. Segment

& ilp Stream
" Down Stream

Head Lozs Veloml}l
0.0 0.51

Elev. (FT]
0

Upstream

Press FSI

= = <-Submains
Done’ | Clear | Urido | Mext | Help | T
Reports-»
|0 =6301; SELECT ME PIFE SIZE OF USE MEXT.

Custom

{IPS PYC

10 IM CLG63
12 IM CLB63

CLASS 100 PYC
3IN CL100

4 I[N CL100
51N CL100
61N CL100
8IN CL100

10 1N CL100
12 IN CL100

CLASS 125 PYC
5/4 IN CL125

Seq I Fipe Lengt...

I Fipe Flan.. | F'ipeDiamI.;l Head Loss....J Welagity Ftn'..._l DOownitrea.. | DownStrea... I Lpstreamm EJ Lpstream _]
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Next, click on the Custom button and the following window will open:
fcustom parts for Product crou: psre
| o R ) MHate: wher creating Custom partz, data from
i nearest custorn part iz shown for reference.
I Froduct Line I IPS B Em Coef I -
ProdMomen | i ishe Em Y I :
Part Mumber [ g 1N CL100130 Barbk |
Dia | £.03 = | 130
‘Spacing | MinFPS] I i
Q100 I b axPSl I 100
Q{gph l HaomPs] I 10
EmEsp | Shiow |T m
LCancel | ] | L

The part specifications can now be entered; the following is an explanation of each of the

inputs:

Part Number: This can be anything the designer would care to name the part. In this

Dia:
Spacing:
Q100:
Q(gph):
Em Exp:
Em Coef:
Em CV:

Barb K:

example 6 IN CL100 130 will be used to easily distinguish the part. This
will identify the custom part, and can be selected by first going to the
material selection dropdown box, next, select IPS PVC, the new part will
be under Custom Part.

This is the inside diameter of the pipe in inches.

No value is entered

No value is entered

No value is entered

No value is entered

No value is entered

No value is entered

No value is entered
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MinPSI:

MaxPSI:

NomPSI:

Show:

Hazen-Williams roughness factor which is a unit less constant. For PVC
Lay Flat 150 is used in most cases. (See appendix for Hazen-Williams C
values for different pipe materials).

This is the minimum operating pressure for the product. In the hydraulic
calculations if the pressure falls below this inputted value AquaFlow will
show an error message. In this example 0 psi is used.

This is the maximum operating pressure for the product. In the hydraulic
calculations if the pressure falls above this inputted value AquaFlow will

show an error message. In this example 100 psi is entered.

Any value between the minimum and Maximum can be entered in this
field.

The default setting is True and all parts will entered this way.

Next, click on OK, this will return you back to the MAINLINE DESIGN MENU.

i MATNLINE DESIGN

Downstream

Elev. [FT]
o
Presz. PSI
0

iPS v

CLASS 315 PYC
172 IN CL315
374 IN CL315
11N CL315
574 IN CL315
151N CL315
2 IN CL315

Flow (GPM]) I Length [FT]
50 100

& Up Stream Segment

" Down Stream

Head Loss Yelocity
o.o1 0.51

Elev. (FT)
0

Upstream

Press. PSI
0.01

251N CL315

one | LClear l Urido | Hext

3 1IN CL315
4 IN CL315

<-Submains

Help |

Reports->

SELECT P%C FPIPE 5IZE

CUSTOM
61N CL100 130

Custom

Seg l Fipe Length ... I FipeFlow G, I Fipe Diamiin:.. I Head Loss F':..i Welocity FrS.. I DownStleam...I DlicwnStream... .UpstreamEIe...I Upstream Pr.. I

The designer can now select the custom part and continue with the design. When
AquaFlow is closed the designer will have the option to save the new part or not.

Database:

AquaFlow uses a database file named aquadata.dat, each time a custom part number is
entered and saved, AquaFlow will create a new database and name it aquadatal.dat the
first time and aquadata2.dat the second and so on. The new database will become the
default database that AquaFlow uses each time the program is opened.

Database selection:

If the designer wishes to use a specific database any of the stored database files can be
selected. In the Main Menu, under file, select Select Database...
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Note: The database file AquaFlow is actively using is shown on the top of the main

menu.
Active database file

OR0O Ag gakio RouaFlo s P q: Aqualbakta dad
File Wiew System Design  Conversions  Urnits {LISEI Window  Help

add 't:_fll.lst-;nrh'er'

Yiew Fepotks.

pdate Parts From Floppy...
‘Update parts from FTP Server

Select Database. .,

Logos Setup
Inkernet Setup
&raph Setup

Prinker Setup

Exit

Next, the following window will open:

2|
Laok i |"ﬁ.-’-‘-.quaFIu::w j += &) cf BB~ -

: 3 Graphics

l:] Reparks

n fquabiaks.dat
@ Aquabatal.dat

File riame: |.-“-‘-.|:|uaD ata.dat j Open I
#

Filesoftype:  |Dat Files [*.dat) Cancel
™ Open as read-only

4

Select the desired database file and click on the Open button. AquaFlow will now use
the selected database file.
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Chapter 4

EMISSION UNIFORMITY (EU)

The goal of irrigation design is the efficient distribution of water and nutrients to
the crop. One important measure of efficient distribution is the uniformity of
water application. Emission Uniformity is a measure of the uniformity of water
application, and is used in both the design and operation of a micro-irrigation
system. Emission uniformity may apply to a single lateral line, a submain block,
or an entire irrigation system.

Emission uniformity EU is defined (ASAE EP405), as

EU = (1-1.27Cv/~/n) (Qm/Qa) Eq.3
Where EU = Emission Uniformity, expressed as a decimal.
n = For a point-source emitter on a permanent

crop, the number of emitters per plant. For a
line source emitter on an annual crop, either
the spacing between plants divided by the same
unit length of lateral line used to calculate Cv,
or 1, whichever is greater.

Cv = The manufacturer’s coefficient of variation for
point or line source emitters, expressed as a
decimal.

Qm = The minimum emitter flow rate for the
minimum pressure Hm in the system in gph.

Qa = The average, or design, emitter flow rate for

the average or design pressure Ha in gph.

Equation 3 incorporates two distinct and independent factors into an expression of
emission uniformity. The first factor, (1-1.27Cv /vn) expresses the flow rate
variation resulting from manufacturing variation Cv, which is computed for a
sample population of emission devices as the standard deviation divided by the
mean. For Aqua-Traxx tape systems (Cv = .03 and n = 1), this factor is equal to
0.96. The second factor, (Qm/Qa), expresses the flow rate variation caused by
pressure variations within the field and is a function of irrigation design.
Therefore, for a typical Aqua-Traxx system, EU is equal to 0.96 (Qm/Qa).
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Application Efficiency:

AE (%) = (Ave depth of water infiltrated / Ave depth of water applied) x 100
Or it can also be written as follows:

AE (%) = Qm/Qa

Where AE = Application Efficiency, expressed as a decimal.

Qm = The minimum emitter flow rate for the
minimum pressure Hm in the system in gph.
Qa = The average, or design, emitter flow rate for

the average or design pressure Ha in gph.

Note: This AE percentage will be higher because the variation in flow due to Coefficient
of variation (CV) is not accounted for.
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ROUGHNESS COEFFICIENT C VALUES FOR HAZEN-WILLIAMS
EQUATION

VALUES OF C

TYPE OF PIPE RANGE NEW PIPE DESIGN C
PVC 160 - 145 150 150
Polyethylene 150-130 140 140
Asbestos-Cement 160 - 140 150 140
Cement-Lined Steel 160 - 140 150 140
Welded Steel 150 - 80 140 100
Riveted Steel 140 - 90 110 100
Concrete 150 - 85 120 100
Cast Iron 150 - 80 130 100
Copper, Brass 150 - 120 140 130
Wood Stave 145-110 120 110
Vitrified Clay 110 100
Corrugated Steel 60 60

Above values of C for use with Hazen-Williams Equation, friction head losses in feet per
foot of pipe length for fresh water at 50 degrees Fahrenheit.

10.472 Q82

Hf = sz X Torem X L
Where Hf = Friction Head Loss (ft)
C = Roughness Coefficient
Q = Flow Rate (gpm)
L = Pipe Length (ft)
D = Pipe Inner Diameter (inches)



