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1 Introduction

11 Disclaimer

Munters reserves the right to make alterations to specifications, quantities, dimensions etc.
for production or other reasons, subsequent to publication. The information contained
herein has been prepared by qualified experts within Munters. While we believe the
information is accurate and complete, we make no warranty or representation for any
particular purposes. The information is offered in good faith and with the understanding
that any use of the units or accessories in breach of the directions and warnings in this
document is at the sole discretion and risk of the user.

1.2 Introduction

Congratulations on your excellent choice of purchasing a GreenField Controller!

In order to realize the full benefit from this product it is important that it is installed,
commissioned and operated correctly. Before installation or using the fan, this manual
should be studied carefully. It is also recommended that it is kept safely for future
reference. The manual is intended as a reference for installation, commissioning and day-
to-day operation of the Munters Controllers.

1.3 Notes

Date of release: July 2019

Munters cannot guarantee to inform users about the changes or to distribute new manuals
to them.

All rights reserved. No part of this manual may be reproduced in any manner whatsoever
without the expressed written permission of Munters. The contents of this manual are
subject to change without notice.



2 General Instructions

Installation should be performed by authorized technicians only.

Verify that field components are working properly.

Apply all safety regulations.

Do not apply force or pressure on components during the installation procedure.
Refer to your supervisor if problems occur during installation procedure.

2.1 Basic Requirements for On-Site Preparation

Verify power source between 115 VAC or 220 VAC. (Australia & New Zealand 240
VAC +£5%).

On the unit is a silver label stating the unit’s voltage (110 or 230 VACQC). Verify that
your unit supports the voltage supplied in your country.

Verify grounding connection < 10Q.
Environment temperature between (-10° C / 14° F) to (+60° C / 140° F).
Verify protection from damaging climate conditions.

2.2 Frequency Inverters

Frequency inverters can cause severe electrical and electromagnetic interference.
Therefore, when employing a frequency inverter, it is critical that you carefully follow the
manufacturer's installation instructions.

In particular verify:

that the cable shielding between the inverter and any motor meets industry
standards

proper grounding of the inverter's chassis and motor power cable
proper grounding of low voltage cable shield wire

that the controller and inverter cables are kept in separate conduits or wire
bundles



2.3 General Dimensions
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3 Power Supply Wiring

¢ Main Power Wiring, page 15

o Power Supply Options, page 17

¢ Cold Start, page 18

¢ Set Language, Time and Date, page 19
o Electric Test, page 20

3.1 Main Power Wiring

CAUTIONI SHOCK HAZARD! The electrical
installation should be perfermed by a
qualified electrician onlyl

» r.'lam pawer
greunding
connection
=10

Ay MOTE: There are two wiring ogtions according

AW tolhe slicker allached to the side wall of the

4 %, contrellier:

Il
, P T

T15VAC S0-60Hz or 230VAC 50-60 Hz

Tri-wires
feading cable
3.5 mme or
MG AWS




[ 4 4

B

4‘” Cable length io reach

‘T | the terminal connector

Cable into gland screw

RT,

location

Gland cover
TIEHTE
“ CAUTION! SHOCK HAZARD! The electrical
installation should be performed by a
qualified electrician only!
As followed:

Grounding terminal

Single Phase
power terminal

m Wires accordingly:
{ Grounding wire to grounding terminal
J Meutral wire (blue' to neutral in connector terminal
Phase wire (brown) to line in connector terminal

Grounding terminal screws x1
Phase and Meutral connectors screws x2

Wire colors in USA:
Black=Phase
White=Commaon

Green=Ground
Meutral=Common {LUSA)




3.2 Power Supply Options

o Power Supply Option A
o Power Supply Option B

3.2.1 POWER SUPPLY OPTION A

In case of remote consumers or low voltage on the main power, there is an option to use a
29 VAC supplier as shown:

Ty

li 24 WAC secondary
terminal screw

2BVAC wire with
24VAC wire

24 VAC secondary
ferminal screw

WE

3.2.2 POWER SUPPLY OPTION B

In case of voltage discrepancy or fluctuation in the main voltage, there is an option of
connecting the system to an independent supplier and keeping the main voltage as power
source for the output devices as shown:
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@

12V terminal screws

12 VDG (+) and (-) wires

12V terminal screws

Fuse

i Fuse housing
PEl

3.3 Cold Start

NOTE To perform a cold start or firmware upgrade, the controller must be in the
“Technician” mode; refer to the Controller Advanced Settings - Operation Mode.

@ Munters

Li =L ATORTS
.» sw!:n COLD START:

ON

Main power

Brown button




until ‘Cold Start’

message appears

COLD START? COLD START?

& Ao
[VE ) HO

Z COLD STRART?

A81% K
For process ES
to end

3.4 Set Language, Time and Date

SETUP
. TIME & BRT%_

X

= Selectdesired language
= Select Temp. and Vol. unit (USA: Temp.=°F,

Vol.=Gallon)
= “1. Time & Date” in Setup menu and set

SYSTEM SETUP

ahduade »
iemPerature Unit »
Uolume Uni »
Max1mum Cool:ng Parallel
Maximum Mistindg Parallel

ENGLISH
o
Culr»nf Time

Eni Day Time »

U1 ushing
During Eool:n% Process 7
Durind Mistind Process 2

er ushing

Eur1n9 !1!% EE E !
!elau !e!ueen ﬁa!ues !seci

NOTE In any given menu, you can use arrow and ENTER keys on the touch pad to
make a selection, or press the corresponding number and ENTER on touch pad as a

short cut.



3.5 Electric Test

(1 4

CAUTION! SHOCK HAZARD! The electrical
installation should be performed by a
qualified electrician only!

l@ Electrical test with Multimeter

PERFOR

Phase fo ground results:
Option 1- 220WAC+ 10 % (EUR, AFR)
Option 2- 115VACE10% (USA, MEX)

e

m Opfion 3- 240VACE5% [AUS, NZ)
Phase fo neutral resulfs:
Option 1- 220VAC 10 % (EUR, AFR)

Option 2- 118VAC£10% (USA, MEX)
Option 3- 240VAC5% (AUS, NZ)

Electrical fest with multimeter
of secondary voltage for
output devices




3.6 Firmware Update

This section details the software upgrade procedure, starting from determining which SD
card is compatible.

The Bootloader application enables updating the system firmware. The application is menu
based and simple to use and enables updating the firmware from an SD card. Due to
changes made by SD card manufacturers in newer cards, there is a compatibility issue
between these cards and the ARM CPU boot section software (the software used when
upgrading the controller firmware). The card is found inside the ARM CPU.

| Memory Eﬁ’:‘!

94110-925,A00LF 20456871 g8

Because of this incompatibility, the procedure suspends itself and an error message
appears: SD CARD NOT FOUND. (In certain cases, the process can simply suspend itself
with no message given.)

CAUTION If the upgrade process fails, contact Munters technical support regarding an
RMA.

3.6.1 PRELIMINARY INFORMATION

¢ Munters strongly recommends having a spare CPU on site, in case the upgrade
fails.

e Before upgrading, store the controller’s setting on a data plug (refer to Write to
Data Plug).

o After upgrading, upload the controller’'s setting from a data plug (refer to Read
from Data Plug).

¢ While upgrading the firmware, a qualified Munters technician:
o must be on-site.

o must verify that the process is complete; verification includes checking all
accessories connected to the controller.
* |n the event that the controller sends a message regarding incomplete

information, the technician must enter the missing information
manually and verify that the information is correct while in the field.

o By default, in all sessions the controller returns to automatic mode. The technician
must verify that there are no manual mode devices in the field.




CAUTION  Any upgrade that is not performed in accordiance with these guidelines
could result in unforseen malfunctions in the field equipment. Munters will not take
responsibility for these issues.

3.6.2 FIRMWARE - SD CARD COMPATIBILITY

1. On the CPU Card, press the red Reset button.

2. While the CPU is restarting press and hold down the DOWN and LEFT arrows button on the
front display panel. The screen displays the Boot Version for a few seconds.

BOOT LOADER

Version: 4.03r01
Release Date: Jun 12021

Press any key

There are three version types. The following table details which SD card must be used with
each version.

ARM CPU Card, Software Version 4.03.0 supports “older SD cards”
only

ARM CPU Card, Software Version 4.03.1 supports “newer SD
cards” cards only.

Memory Eﬁ’(‘?

94110-925. A0LF 20456871 8

ARM CPU Card, Software Version 4.03.2 supports “newer SD
cards” cards only.

| Memory Eﬂ’(‘?

94110-925 AQOLF ZIMSEBN :

Both “old” and “new” type SD cards have the same PN, but the date code on the bottom right corner
differs.

“New” type SD cards are dated with Year 2020 or later (first 2 digits; see below)




ELIIE FRC

Memory Card

313V ce
& 94110925 A00LF [20456571) Fi§

Summary

Boot Version type SD type-Old SD type-New | Notes
4.03.01 or higher \Y, \Y,

4.03.00 or lower \Y, --

3.6.3 PREPARING THE SD CARD

1. Remove the SD card from the ARM CPU and place it in a standard SD card reader.

2. From your computer, paste the firmware (GRFT30809_A.hex) onto the card
(meaning: do not place the file in a directory).

3. Place the SD card back in the ARM CPU.

3.6.4 ACCESSING THE APPLICATION

NOTE Pressing e takes you to the previous menu.
1. Press and hold the Left and Down arrow keys.
2. Turn on the unit.

In the screen that appears, enter the password: 1948. The following screen appears.

NOTE |If you enter the wrong password, an error message appears and the program goes
to the Main Screen. Repeat the process.

SELECT AN OPTION

Hardware Firmware
Hardware Test
Cancel Update

NOTE Hardware Test is used for quality control only.

3. Select Hardware Firmware. The following screen appears (example only):



SELECT A FILE

Path: /

GREENFIELD <DIR> 13/0ct/2009
MUNTERS <DIR> 12/Sept/2014

GREENPRO~1 <DIR> 12/Sept/2014

Press ENTER to confirm selection or MENU to return.

4. Select the required file.

5. Press °

6. A confirmation message appears. Select Yes.

7. Press e

NOTE Do not turn the unit off during the update! If there is an interruption (for example a
power outage), restart the process.

At the end of the process, the following screen appears (the version numbers are examples
only):

New Software Version

New Software Found

COLD START REQUIRED!!
Old Version: 3.07.05
New Version: 3.08.09

Press ENTER To Continue.

8. Press e and perform a Cold Start.



4 Electrical Installation

e Input/Output, page 29

¢ Output Terminal, page 29

¢ |nput Terminals, page 33

¢ Expansion Unit Connection: Card Connection Options, page 38
o Controller Setup, page 45

o Controller Test Procedure, page 47

¢ System Configuration Procedure, page 50

4.1 Input/Output

e Layout, page 26

e 1/0 Card Layout, page 26

¢ Controller Hardware Verification, page 28
e Input/Output Wiring, page 28



411 LAYOuT

The following diagram is an example setup of an GreenField board. Actual boards may
differ.

24 VAC
250 / 115 VAC Power
m Supply Card
DI1-8 ~; e
Out 33 -40
All-11 J _ il S55 18 2
sa— |
- : - [ 8 Out 25 - 32
" (o e
Out 41 - 48 - - R
-' m‘ -] - —
(Dry Contact : :: ==t
Outputs) . . T T Out 17 - 24
AD 1 = 4 ;_‘ "-—I ;EL-_—
Out9-16
AOS - 8 K
Outl-8
Out: Outputs (pumps, valves, filters, etc)
Di: Digital inputs (water inputs, fertilizer meters)
AO: Analog outputs (dosing channel control)
Al: Analog input (EC, pH, temperature, etc)

4.1.2 1/O CARD LAYOUT
Modular I/0O Bus:

e Upto101/0 Cards
e 51/0 Card Options

o 24 VAC Output Card
Dry Contact Output Card
SingleNet Dummy Card
Digital Input card
Analogue Input Card
Analog Output Card

o O O O O




LED Status Lights for:

O O O O

24 VAC Output Card

Dry Contact Output Card
Digital Input Card
SingleNet Dummy Output Card

ov| (N HEE BN EE BEE
|| [ || | || [
| || | | |

| I I . |

Power

Supply

Only

[y
|
= -]

& D.l. Card _ & D.0. Relay/Dummy Card
(Max. 2 Cards) (Max. 8 Cards)

11 A.l Card

(Max. 2 Cards) - 2 D.0. 24 VAC Card

4 A.0. Card (Max. 5 Cards)

(Max. 2 Cards)

NOTE The diagram above is an example setup. Actual setups may differ.

NOTE Analog Output Cards must be installed in the slots shown above.




4.1.3 CONTROLLER HARDWARE VERIFICATION

B N X
. (3 1
\ mw
Frogram Marual Alarm Histary
= "3.nstal”
= ", Hardware checklist _Vh {:% ﬁgﬁ %
Test Canfig Imistallat k
= :
“ 1 Loc. [er1 [ewrz]enrs Legend
Fhai = I & COM.- Communication card location ——
it o é -4 P B Ruiay - 28VAG or dry contact output m
Enll L [ e Ry | R.U - Remobe Unit autput
A.n - Analog input sard
1 M
o3 Rl Falh D.Jn- Digitsl input card
i P.5 - Pawer supphy Harohware OK
F. 5. 1
hiain power
4.1.4 INPUT/OQOUTPUT WIRING
Wirz Channel Cover
Wires through
Wire Channel
Screw as shown
Wire
Wires
L Ledrrunal=carmmand
High terminal=cammon
il 1 Jncheesd Perform the above steps for all wires
insida brackst




4.2 Output Terminal

¢ Analog Output Card
e 24 VAC Connection
e Dry Contact Card

4.2.1 ANALOG QUTPUT CARD

¢ Analog Output Card Installation
¢ Analog Output Card Setup

4.2.1.1 Analog Output Card Installation
1. Verify the following before installing the cards:
o GreenField Controller firmware is Version 3.7.02 or above
o Green Net Version: 4.07.18
2. Disconnect the controller from the power.
3. Install the analog cards in the slots indicated in I/O Card Layout, page 26.
4. Apply power; the GreenField will detect the new card(s).
5. In the screen that appears, select YES.

NEW INFUT CARD FOUMD!

DO _MOU WANT_TO
INSTALL IT?

YES

6. Go to the Installation Menu to confirm that the card is installed.

INSTALLATION

1. DEVICE LAYOUT
2. DEVICE LIST

3. DIGITAL INPUT
4. ANALOG INPUT 1
3. ANALOG INPUT 2

6. ANALOG OUTPUT

7. HARDWARE CHECKLIST

4.2.1.2 Analog Output Card Setup
To install the Analog Output Card (refer to the following diagrams):

e wirethecard
e set the dipswitches



o 1&2:Voltage supply, 24 VAC (Red and
Black wires)

e 3:COM Port (Yellow wire)
e 4:0UT Ports1-4(4 - 20 mA) (Blue wire)
e 5:Valve
e 6: Dipswitches (see below)
NOTE Each card can support up to four valves.

Connect each valve to a different Output; one
COM port can support up to four devices.

When using an analog dosing valve
maka sure the dosing valve selector is in the
AUTO position.

232

zf[:

Use the dipswitches (#6 in the
above illustration) to define a card
as Card One or Card Two. This is
needed to ensure that the

Controller can properly manage CardNol CardNo 2

analog output devices.

NOTE Refer to Analog Dosing Channel Configuration, page 55.



4.2.2 24 VAC CONNECTION

Redavant scraws

O05E

-Lommon wires on top terminal
Cammand waras on low
tarminal Commaon

RT,

Uniti wiras ame lockad Command
L

PEE

24VAC OUTPUT CARD CONNECTION- EXAMPLE

Irrigation
Valves

Pump switch gear

w I

Black - Common
Colors - Command




4.2.3 DRY CONTACT CARD

Diry Contact card as required in same
method as shown in Step 8.4.1

sdsenzaw
LT

EL L Ty
S BEeesenyg

Option 1 - Dry Contact Used as 24 VAC Output Card
Option 2 - Dry Contact Used as Normally Open Contact

4.2.3.1 Option 1 - Dry Contact Used as 24 VAC Output Card

Irrigation
Valves

Grey — 24VAC
Black — Common
Colors - Command

Dry contact
output card

Power supply

24VAC output card




4.2.3.2 Option 2 - Dry Contact Used as Normally Open Contact

Relay contact (up to 5Amp)

230/115/24 VAC or
“+" 12124 VDC

Consumer|

Neutral/Common or “-” 12/24 VDC

(Pump, Valve, Bell, Relay...)

4.3 Input Terminals

e Wiring, page 33

e Analog Input Card, page 35

4.3.1 WIRING

B
o

@

Cigital and Analog Inputs as
raquired in same mathod as
shown in Step 6 .41

Digital Input

Analog Input

Analo
Qutput

......

e To

14




Digital Inpufs according to next page:
= Water Mater
= Pressure switch

= Floats
= Any other ON/OFF inputs

8

Analog Inputs according to field sensar
installation (see Appendic O):

= EC/pH

= Temperature

= Humidity

= Any other analog sensor

Digital Input Connection Examples

Water meter, Fertilizer meter

Float switch, Pressure switch, efc. ;.




5000 Resistor

4.3.2 ANALOG INPUT CARD

The analog input card includes 11 x analog inputs.
The type of every input can be selected by jumper positioning.

0 00000

Jumpers location for
input 1 to 10

Commaon

Input #1 to #10

Input #11- WIND

+12VDC supply for Humidity and Pyranometer
Sensors

+12VDC for peripheral equipment, maximum consumption
100mA

+5VDC supply for Wind direction and Radiation & Okl | *'| BT
sensors (Davis weather station) R REE W k

5L ]

Ech20 5, page 36




4.3.2.1 Ech2o5

e Ech2o 5 Specifications
e Ech2o 5 Installation

4.3.2.1.1 Ech2o 5 Specifications

e Measurement Time: 10 ms (milliseconds)

e Accuracy: at least 0.03 m3/m3 all soils, up to 8 dS/m with soil-specific calibration:
+.02 m3/m3 (x2%)

e Resolution: 0.001 m3/m3 VWC in mineral soils, 0.25% in growing media

e Power Requirements: 2.5VDC - 3.6VDC @ 10mA

e Output: 10-40% of excitation voltage (250 - 1000mV at 2500 mV excitation)
e Operating Environment: -40° to +60° C

¢ Range of Measurement: O to saturation

e Sensor Dimensions (cm): 8.9 Wx1.8Dx0.7L

4.3.2.1.2 Ech2o 5 Installation

Connect as follows:

e Red: toinputs 1-11; jumper O - 5V (In the picture below, Red is attached to
Terminal 9.)
e Blackto +5V

e BaretoCOM

CAUTION TO ENSURE INTERFERENCE AND LIGHTNING IMMUNITY, USE SHIELDED
CABLE ONLY (22 AWG MINIMUM)!

CAUTION POWER AND SIGNAL WIRES MUST BE IN SEPARATE CABLES!



4.3.2.2 Ech20 5 Jumper Position

When installing the Ech20 5, place the jumper on the O - 5V terminals of the required
channel position.

4.3.2.3 Analog Input Connection - Example: EC/pH Sensors
NOTE See Appendix D.

Jurnpers for each input a5
reeded according to location

Jumper Locations

EC Sensor




4.4 Expansion Unit Connection: Card Connection Options

e RS-485 Connection, page 38

* Wrong Relay Connection, page 40

e Expansion Unit, page 40

e PCand Inter-Controller Communication, page 41

4.4.1 RS-485 CONNECTION

Green Field Controller Expansion Box

Expansion
card layout

485x2 card

NOTE |If there are more than 64 outputs, use an extension box.
NOTE Distance from controller: See table on next page.

Green Field Controller Expansion unit 1 Expansion unit 2 Expansion unit 3

—J1 JE ) ) —

(T P | = (] [ (2222 L]
65 66.......128 129 130........ 192 193194....... 256

NOTE The maximum number of outputs is 256 but the maximum number of valves is 255.



OGrnund
QO a
Oe®e

Green Field Contraller Expansion unit 1 Expansion unit 2 Expansion unit 3

A
!
i ™,
I;" H ‘11 Distanca from controller: See table on next page.

NOTE See the following table for details on permitted distances from the controller.

Table 1: Permitted Distance from Controller RS-485

One Expansion Box Distance Baud Rate
2000 m 9600
2500 m 4800
3000 m 2400

Three Expansion Boxes Distance Baud Rate
1200 m 9600
1800 m 4800
3000 m 2400




4.4.2 \WRONG RELAY CONNECTION

L2 Rt T X

L b

Green Field Local Expansion Box
Consisting of CPU Card Consisting of Expansion Card

LAY Rt Xl ] ]

L L L L

MOTE: Each relay
At mustbe conmected
,rII ' o toits 24 VAC

b
S ® % transformer comman.

4.4.3 EXPANSION UNIT

o Expansion Unit Settings, page 40
e System Setup, page 41

4.4.3.1 Expansion Unit Settings

Switch #1 for
expansion box #1

Or

Switch #2 for
expansion box #2

Or

:
Switch #3 for -
)qjansion box #3 e
ON =




4.4.3.2System Setup

I n 3
Main pawer »‘: : ﬁ
A N - ; - J
Program Marnual Alarm History : IJ L T
"8, Selup” dw ﬁgﬁ X ;E EE I.'IHTFIFLUE
E = B [N | -
+ "2, Bystemn setup” 13- HEAEEFRSM DRTA FLLG
lest Setup Config lstallation

ERFOR:

Set connected ikats - Lo b
EEREnSicn Boxes o gﬁ:uu-.: Lri'm-n-_ » ;
2 . et B e y] [Red 5 F
¥EZ Ex®aiai on BO’\ 4 ': 4

Expansicor Box 2 ki

JP:H]L Hol-Hed Hiuwke
ot B0 LU 10

im 1 HOLR

Baud rale accarding cnteolTor Functizn i Furstlon HHSTER

to cable lkength and DAL ik - HivEar

- - Ba.mﬂ.atn - L& -~ B d Fart

number of conirolers EliEaty - h%; Fart SRats - lprer Port {1
Eenole Uni male Lhil Tube k H
Exansjom fox rinecte ; Pancicm Box 1 Conpected? b
EP-!HSJU" W g Laonnecte ExPangion Bow 2 Comnecled? b VES

Fansion Bow e e ExPan=ion Box 3 Connected? b W

4.4.4 PC AND INTER-CONTROLLER COMMUNICATION

e Card Installation
¢ Comm-Box Wiring



4.4.4.1 Card Installation

Insert RS-485 485 2 card
Option A: R&185




4.4.4.2Comm-Box Wiring

The wiring is detailed in following table:
Number Color Wire

1 Red
2 Black
3 White
4

5

J13]|013U0D)

Green

Brown
COM Port Shield wire

pied
uoneDUNWWOo)
ZET-0SIS8¥-dd-D

dins punoin

o oEEEC
@ O&=

xog uonunf

EEEEw
e
SRR

Figure 1: RS-485 Wiring to Comm-Box

NOTE Refer to the Comm-Box Manual for wiring details, how to log-on to the Comm-Box
and manage the controller.



4.4.4.3CommBox Plus Wiring

In the controller, connect the CommmBox Plus to the controller's commmunication card, via
the Junction Box. Refer to the following illustrations.

NOTE GreenField irrigation installation supports RS-485 wiring only.
1. The cable between the controller and the Junction Box should be a 3-wire twisted
shielded cable (22 or 24 AWG).
2. Connect the wiring as follows:
o COMtoCOM
o CommBox Plus A port is connected to Controller's A port.
o  The CommBox Plus B port is connected to Controller's B port.
3. The final controller in any chain or branch requires a 120-ohm terminator.

4. Connect the cable shield wire to the controller ground strip.

Controller
C-PP-485150-232
Communication

Controller
C-PP-485150-232
Communication

Junction Box

Card Card
[Tl
ORI —— (G4 i
o D00 ML= E
=D
0 unﬁﬂ : 0 0ol
©O9 : S
=i o [
Q - T’FFL:& Q TD:;" { 1200hm
. T@@?ﬂéé . ®é® :terminatorl
' ERE:
/ A
=
[ Gt G e @ % [l;h |
Ground Strip msn; g@ 1

Figure 2: Green Field RS-485 Wiring

CAUTION Connect one end of the cable's shield only (the other end must be open).
Each controller should be chain connected to the same wire, resulting in a long ground
cable without a ground loop.

4.4.4 4Communication Distance and Baud Rate

Baud Rate One Controller 10 Controllers

9600 BPS 2000 meter 1200 meter
1.25 mile 0.75 mile

4800 BPS 2500 meter 1800 meter




1.55 mile 1.12 mile
2400 BPS 3000 meter 2400 meter
1.86 mile 1.49 mile

NOTE Baud rate is dependent on cable length and number of controllers.

4.5 Controller Setup

e Start-Up, page 45

e Hardware Checklist, page 45

e Output Definition, page 46

o Digital Input Definition, page 46

¢ Analog Input Definition, page 47

451 START-UP

Imigation system and controller sef-up and definition
N ]
sWITCH ) SYsEm
0K

B

Pragrarm

W

fanual

\C

Selup

Alarm History

LY

Canfig Installatio

Q X

4.5.2 HARDWARE CHECKLIST

“T. Hardware Check list” in
Installation menu

For Reference Only- overview
of hardware check inputs and
outputs

13

HARDWARE CHECKLIST

DESCRIFPTION FOUND

Analod InPut
Dimmital Ineut
Analod Outrut
RFelzd Card

Con.

Rela
1+

| Relad
gl S+16| ——-

1%t relay
card

27 relay Analog
card Input 1

Digital
Input 1




NOTE System in the example shown above is equipped with:

16 outputs
8 digital inputs
11 analog inputs

*Additional cards available upon special request.

4.5.3 OQUTPUT DEFINITION

» "B, Install® in mazin menu and press
1. Davice Layout® and pre55

&

2 I

. H IT
7. HARDHARE CHECKLI:

° . Tachnician writes an /O list

m' [0M

-
==
=]

:5‘ ; L
ITFIL INPLI I

. N

I

&

Dol PR e |

Defne devices:

Ex. Valve 1and 2

Relsy # and 10 a5 COutput 9 and 10
(Relay 8=1% Cudput of 27 card )

Funckion w_]
DSl o l-.,;u-n.-ul s
B Eharne] - |
hsrre] o
- Sharee] 34
e Jimraie =
Calr Booct i
Hore ==
[ [=tat=] g
Mo —
MO ~ W

“2, Device Lis{® is read-only
avervieyw lmtaf definitians far
verification

IMSTALLATION
1. DEUICE LAYOUT

g |fe - 1
-1 : i
1 : =
These step for {3 E‘.;:g a0 HEEEENEM e L
evany Lt 2 ! ene i =3 Eaaiisa - =
4.5.4 DIGITAL INPUT DEFINITION
— r
= *3. Digital Ingad 17 in n IMNSTALLATION l'» In Ineut Function
Imetalation menu T £ AR
= Imput 1 set definition : : = AL é ﬁjg 35L PR
I. DIGITAL INPUT Sl e 4
4. ANALOG INPUT 1 5 é .um?u-.: t
S. ANALOG IMPUT 2 2 |3 jere ¢
£. AHALOG OUTFUT g [£ Mome
Il w

Steps 24 for al Input

in field

definitions- according to
technician and equipment

HARDIWARE CHECKLIZT

I
. Delta Pressure

 JIGITHD THERT haoo 1

In | InPut Funct. 1o |
1
]

5 |% 2. later Me er‘%

? 3. Mater Meter
3 « Haler Heter &
=] 1. External Fause
« Doz, Bst Proteckic

InPut Functicn

Hai‘ ar_Metar
1 F'r'DL Lion
I:Ielta ressur
Mare &
Hore
4 Mone

LBt Bl U
L

-~
=
g
m

s

NOTE Cannot select “4. Digital Input 2” unless a 2nd Input card was previously ordered

and installed.




4.5.5 ANALOG INPUT DEFINITION

@ “5.Analeg Input 17 in Installation menu

Channel 1 and enter agdifional sensars
accarding to terminal

Previous step for all ather analag

Input sensors
“I:ha’mel InPut Function

EC Se&rsmor

rH E"PFEIEP
>
]

HNone

llIIIIIIIHH_E

= D SR = TR Ll
e
=
z

g
i3

1
1

NOTE For sensor installation and definition, please refer to Appendix D.

4.5.6 ANALOG QUTPUT DEFINITION

1. In the Installation menu, select Device Layout.

2. In the screen that appears, define the required number of channels as Dosing
channels.

NOTE The possible number of Dosing Channel depends on the number of installed analog
output cards.

3. In the Installation menu, select Analog Output.



INSTALLATION

1, DEVICE
£« DEUILE l:ﬁ'-r'I:IUT
g. IIL IMFLIT:l

4.6 Controller Test Procedure

o Test Relays, page 48
o Digital Input Test, page 49
¢ Analog Input Test, page 49

4.6.1 TEST RELAYS

g E
Alarm History
5. Teslt” in Main Menu Canfig Installation] P -

="1. Relays"1o test cutput
devices in the field {dry test)

= Highlight status, prass ENTER, E’ = a3 l:’
‘MANT apoears OUTRUTH |FUNCT IO STATUS [OUTPUTH |FUNCTION STATLS
2 To end process press ENTER e rerest RS I [z @l By
again 3 Ih:-:l.ﬂ';i qul E EFF E EEE{'E E{‘.llcfi’re} 3 E

4 oaine et 4 BEE 5 Jhesine chawwl s O

E( ansi.".ﬁ Boo=ker IEI EF ? ﬁéﬂ:’ EBoostet & EE

Qe
Far I rrigation valve test S L 2 S L 3 TR
tBst, = - ;

send someone out i fink Frezs ENTEE to Marwal Drl"crﬂl‘.:ll:ll'l. Fress ENTER to Marwal OFeralion.
with Walky-Talky fo verify Lozd Outkut Leusl CA<D)I

clalis
Cudput Lewel (/D) 2300 A0
when al cutputs are on.
£ = [ Ifoutputlevel is abova 200, see
SHELK, Troublesheoting Appendic B




4.6.2 DIGITAL INPUT TEST

2. Digital Input” in Test menu

Dry test- Get a pulse using magnet; attach magnet
to get a pulse from the ‘read” of the cable

= \Water, fertilizer and any auxiliary meters: Count up 1-286
+ Delta pressure and ather dry conbact inpuls: 1= ON, 0= OFF

n—lﬂ“ﬂ.ﬂﬂl_j
Chanmel Card Ho.l Card Ho.2 |I
1 25
; ] 2 |
3 a
2 5} 5}
L, g a
&
= .
2 1]

4.6.3 ANALOG INPUT TEST

"3, Analog Input” in Test menu
Seetable on the next pags

b arine ] Card No.l Card No.2

2a7 ==
472 E

=4

[ —
EHEENED
(s =

S OO TR L v

SIS ELAE e )

o
=

) 5
N HUMIDITY — §
‘4, Temperature” or “5. Humidily"- | Ho. Uzl ue | Me. Uslue
values will be displayed 1 23 0 1 5.1
— — 2 v o il
g i3 § ==
3 i = T
a R = 5 (LR EEE
EHEE & R
8 s i —
] i 2 ST
i;:;::el! Card N, I- E:rq"h:.f
D om B
3 ;Il 345
5 339 1952
A
3 ‘f} 1813
5§
L 11 [ il L I
Description Sensor Type
pH =0 - A/D =205
pH=7.0-A/D=615 pH sensor

pH=14.0 - A/D =1023

EC=0-A/D=205

EC sensor




Description Sensor Type
EC=2.0-A/D =370
EC=10.0- A/D =1024
RH%=0-A/D=0
RH% =50 - A/D =308 Humidity sensor
RH% =100 - A/D = 620
T°C=0-A/D=768
T°C=25-A/D =489 Temp sensor
T°C= 50-A/D =250

4.6.4 ANALOG OQUTPUT TEST

The Analog Output Test screen performs two functions:

e Automatic test: Displays the current state of the valves (functioning or not
functioning)

e Manual test: Tests their response to a test sighal

NOTE If there is a non-functioning (analog-output controlled) valve, a message appears
on the main screen.

e Automatic Test
e Manual Test
4.6.4.1 Automatic Test

Automatic testing shows the current state of the valves.

1. Go to Test > Analog Output.

e ] g et

1] EDI-{:D':' A

N#|  Status OPenk Mems  Fail

3 L
z = g}
E e k E

¢ When the test is set to Auto, the screen displays the status of active dosing valves.
o Active valves display a voltage under Meas.
o If the status (under Fail) is ON, the valve is closed.
o Inthe screen above, valves 1 - 4 are active, but they are closed.



4.6.4.2Manual Test

Manual testing enable you to verify that valves open in response to an electrical current.

1. Go to Test > Analog Output.

4. Under Open%, enter an opening percentage.

o GreenField sends an electrical current to the valve, based on the number
entered.

o If the valve opens, OFF appears under Fail. If the valve does not open, ON
appears.

4.7 System Configuration Procedure

o Device Delay Configuration, page 52

e Pump Station Configuration, page 53

o Valve Configuration, page 53

o Valve Flow Rate Configuration, page 54



o Water Meter Configuration, page 54
o Dosing Configuration, page 56

e EC/PH Sensor Range, page 56

¢ History Resolution, page 57

¢ System Nutrigation™ Check, page 57
o Data Plug, page 59

4.7.1 DEVICE DELAY CONFIGURATION

» » CONF 1GURAT TOM 1

fa) - '
::: 3= F [GURAT I0OH
- 4, UALLE FLOW RATE B

ogram  Manual A stary [ 8: BA3Tho" CHRMNEL ¢ |
£. DOS INNEL CONE 1GURAT T0M® §
F. DOSING CONE [dRAT 10K .
8. EC_PRE-CONTROL CORE IGURATION
13' IFA H .E CUMF TGURRT 0N

B. SVWSTEM FRESSURE "r:MEmumT:[-hé
- Catun Conlig stallation

+*7. Config” in Mam BMenu

"1, Device Delay Conliguration”
= Enter delay vaues. See table below.

i Irrigation system and ceairoller " !
canfiguration : iﬂﬁ : ;

n 0t [ o 0Ff
WSS IMESS ‘ miss  nnles
Pes: b RO Purk ——i— 25 18
PumpF l F
: = e i ! pares oS |
ﬂ;i :.':?Ualkl:' e __E A LJH!.:D ot | A 'E:l.u- ‘:E, 9- J

Controller delay

I ON
Main valve '

FUTP) N
Irrigation I | I
5 10 Sec

Start End

NOTE Settings in the graph are for example only.



Operafion method: The stagger valve delay is only active at the start and at the end of the imigation

Shift delay

Stagg Shift  Shift Shift Stagg —
. L 1. [Runtime 1] + [Stagger
20 3 O 30 30 20 valve delay]
o L P D P 2 RunTimed
Vi plg ¥ || : - L - 3 Runtime2
! . ! ! . 4. Runtime2
UZ“ 2 | | | o 5 Runtime3
i i L P 6. Runtime 4
V3’.‘ i - : - - 7. [Runtime 4] + [stagger
! ! |_| ! b valve delay]
Vi plg : — - : : —
L L i i L - =
VST B N B B
[ [ 1 1 1 Clock Simrt -- |
1 1 1 1 1 1 1 I R pr— T
UG“ :| [ |: : IM'_TQI:E 1;2 EREE 5|54?
. ' i i | FunTine# | 1 | [0 | (2| [2 | 3| [4a][4
L L L I 1 CozngPog | 1 [ (1 [ T2 [ 27 737 [ 47
UY“ i I I I I I I I : Den: 1 lh
Fert ! 4 Fne= [warer [0 >
Active | i i |

_______jk‘——' Stagger Valve Delay active

NOTE During shift and stagger delays, the Fertilization is not active

4.7.2 PUMP STATION CONFIGURATION

= “2. Pump Station Configuration”

= Define capacity of main pump (USA: Gallen/min.)

CONFIGURATION

D00 =T L

DEUIE'E [.ELF! i LDNFIF‘UF‘F!TIDN

UFiL"E FLOM FF!TE
WATER METER

DOSING CHARNMEL COMFIGURATION
DOSING CONFIGURHTION

EC PRE-CONTROL CONFIGURATION
DRAINAGE CONFIGU 10N

SYSTEM PRESSURE CONFIGURATIONG

Capag.\?.}'ﬁ Stablliw DI‘F Delau

[ITHEE

Fune
EH

Caragity
m3h

Stability I:lrf Dela\:l
isg

mmiss

NOTE

473

X

If there is more than one pump, refer to GreenField Advanced Settings.

VALVE CONFIGURATION

3. Valve Caonfiguration”

* Allocate pump, main valee and water meter

{Mofe: IFthers is moe= than 1 pump, refer e

Green Field User Marmsl)

F

: E

0N CONE TGLIR

CONFTGURATIOH

UICE J.thIIH l.-.l‘-I"-J.LUHHTT"IH

Eﬁ“EpEEf;En”'E‘auFﬁm 1an

[
».u.‘- Funi LESTH]
(=0 Ualve

Waker  Drair
Mt ar Hetar
| Puwi 1 1
Funk I. :I. =

Pt -

Fusk 1 1 1
T S A H




4.7.4 VALVE FLOW RATE CONFIGURATION

1 | .

ol

MNominal
7

h

Minim
st Mo

="4. Valve Flow Rate” (USA: Gallen/min.)

= Define exact flow consumption of every valve: No,
Technician must calculate formula: 1

[Drippersflateral x dripper capacity (liters/hr) x # of g

lateralsivalve] = 1000 = nominal flow of valve (mhr)

i

198, pag

iE R

= Set Min./Max. flow rate limits per valve for alarm
(already defined as 25% by default)

Drippers / : 7
Lateral 4
Irrigation
| | valve
' Number of ' Dripper
laterals capacity

MOTE: In case of use of multiple
water meters or drain meter,
please refer to Advanced Seftings

4.7.5 WATER METER CONFIGURATION

CONF IGURAT ION

Step 2 (USA: Gallon/min.)

= “5. Water Meter” DELAY CONEIGURATION
= Define resolution of water meter- TﬂTI?H CgﬁaEURFIT
See label on water meter as shown in Efg

If there is no label, check data sheet
supplied with the meter.

ERCLARLA




4.7.6 DOSING CHANNEL CONFIGURATION

~35. Dosing channel Confguration”
» Define flow rate of every Veniur

(U5A; Gallondhr.)

= Define channels 1-4=EC

= Define channel 5=Acid
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4.7.7 ANALOG DOSING CHANNEL CONFIGURATION

1. Go to Configuration > Dosing Channel Configuration.

Dasing Channel Config. - 1

[o] Method Ratio React High Low WIP(L)
1 |Analog Time (Liter/Hour) 300.000 [EC | 80 | BO | ------
2 |Analog Time (Liter/Hour) 300000 |EC 50 A0 | ------
3 Analog Time (Liter/Hour) 300.000 [ACID 50 L
4 |Analog Time (Liter/Hour) 300.000 |PASSIVE - --- sss || sssses

2. Define the Pump type as Analog.

o Leave the Ratio at the default definition (refer to Calibrating the Analog
Dosing Valves, page 127).

3. Go to Configuration » Dosing Configuration.

4. Munters recommends setting the parameters as shown below. However, you can
change these specifics if needed.

NOTE In case that different dosing pump (electric) or setting (fertilizer meter), refer to
GreenField Advanced Settings.

NOTE For a more detailed description of this procedure, refer to Section 11.6, Dosing
Channel Configuration page, 126.




4.7.8 DOSING CONFIGURATION

X

+ “T. Dosing Canfiguration”
= EC and PH Control and Alarms to *¥es”, only when
using EC and pH contral
- Zet Min. On Time of rach dosing channel according
to the operated device. For example:

=Al MetaJdet High Flow it should be 1 sed

-Af NetaJet Inline/Bypass it shoud be 0.8 sec
= Set Min. Off Tirme of each dosing channel aceording
lo e operated device, Forexample:

-Af MetaJet High Flow it should be 1 sec

-4t Wetalet Inline/Bypass it should be 0.8 sec

» To sei Canfrel Cyele, run system and measure time in

seconds it fakes to see reaction of EC/PH meter
= Set doging Booster Delay to 10 seconds (Timse
booster continues running after dosing process)

CONFIGURATION

1. DEVICE DELAY CONFIGURATION

2. PUMP STATION CONFIGURAITON

3. VALVE CONFIGURATION

4. VALVE FLOW RATE

5. WATER METER

7. DOSING CONFIGURATION

8. EC PRE-CONTROL CONFIGURATION

9. DRAINAGE CONFIGURATION

10. SYSTEM PRESSURE CONFIGURATION

EC Control YES
pH Control YES
EC Alarms YES
pH Alarms YES
Minimum On Time (sec) 0.8
Minimum Off Time (sec) 0.8
EC Coarse Tuning 5

EC Fine Tuning 5

pH Coarse Tuning 5

pH Fine Tuning 5
Control Cycle EC 4
Control Cycle pH 4
EC/pH Averaging (0-Low, 20-High) 3
Dosing Boost Off Delay (mm:ss) 00:02
Dosing by QTY. Method SPREAD

NOTE For different dosing settings, refer to GreenField Advanced Settings.

4.7.9 EC/PH SENSOR RANGE

= "12. EC/PH Configuration”
= Leave as is unless using non standard
EC/pH sensors

CONFIGURATION
OSING CHAMNEL CONFI 5
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NOTE When using multiple EC or pH sensors, refer to GreenField Advanced Settings.




4.7.10HISTORY RESOLUTION

Program how often computer should ccllect sensor
data. (Keap in mird that lower resolution will quickly
fill the memary and overarite the old data - S=e
Green Fizld Lser Manual]

SETUF 1y
]

. TIME £ TATE

Pragr History

“"“?ﬁ“ X

. THE]

+ SRNnORE LOCGING
- hlx’h'l: TO DATH FLUG
« FEHD FRON DATA FLUG

stal atiar

NOTE For more details on system setup, refer to GreenField Advanced Settings.

4.7.11 SYSTEM NUTRIGATION™ CHECK

e EC/pH IS ON Target

e System Nutrigation Simulation
e Water Run Time

e Start/Stop Valve

4.711.1EC/pH IS ON Target

m Krawe limits of imigation system. Calculate max. allowed injection:
[Desing chanrel suction flow + average flow rate from fisld) X 0.6 =
Max, injeclion guantiby {ithre, USA: Galon/ 1000 galan. )

FROGRAM

IRELGATION_

D E . WATER RO TIME
= . E&T. 1
Alarm Histary 5. SELE

| AN L
o E E EC ac1n C E E
E.L'-IB 5. 008 5.&3 S5.08 ﬂn| E.EIEI 5.& S.EB
F:r-’::'t- 1.56 sroet EC
£ | Hethad “oTe & Dasira Method
Fi Bazr R Nethad Pty B Ba2ing Nethad
Enter desired amount of fertilizer to inject per Enter desired target ECieH levels

dasing channel in I'm® [USA: Gallon1000 gallon)




4.7.11.2System Nutrigation Simulation

= = 10 liters of water in bucket
eerrory/ = Inject 50 ml of fertilizer from
each tank

Use protective equipment, gloves and

goggles when handling fertilizers, acid
and other chemicals!

= Inject 30 ml of acid
= Mix until acid and fertilizer is
dissolved

@®)\ = EC and pH levels.
= Results should be relatively
close to desired target.
= Deviation of 0.5 from
target is allowed.

10 libers of Sowurce Waber

4.7.11.3Water Run Time

Pl
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1| TIME O9E (P:an 0P O2IE0  @0:ae; oa
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4.7.11.4 Start/Stop Valve
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Active Irrigation Screen

LEFT
CYCLE a
WATER a0:83:51
FLOW
EC .
PH X
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= Difference between nominal and actual flow rate is £10%
= Difference between target and actual EC/pH <0.2
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5 Program Menu start here

In the Main Menu screen, place the cursor on the program icon and press ENTER, or press '1'
to enter the Program Menu.

e Irrigation, page 61
e Using the Influences, page 65
e Setting the Influences, page 65
e Water Run Time, page 71
o Dosing, page 72
¢ Ext. Condition, page 74
o Agitator, page 76
e Selector, page 77
o Filter Flushing, page 77
¢ Cooling, page 78
e Misting, page 81
o Water Heating, page 82
NOTE To enter any of the menus, press the corresponding numeric key or scroll to the

desired item using the up/down arrow keys and press ENTER: a new window wiill
appear. The first menu under Program is Irrigation.



5.1 Irrigation

The Irrigation Program screen includes all the settings for configuring automatic irrigation
start. It depends heavily on the Water Run Time and dosing program screens; therefore it is
recommended to configure these screens before irrigation takes place.

The GreenField consists of 15 irrigation programs.

¢ Program: Select a program by entering the program number and confirm by
pressing ENTER.

e Priority: Priority determines the order in which programs will take place. If start
time is the same, higher priority programs come first. Higher priority programs do
not stop currently operative programs.

If start time and priority are the same, irrigation programs with a lower number are
executed first. Priority ranges are between O and 15, 15 being the highest (See
GreenField Irrigation — Part 2 > Priority specifications for further information).

e Const/ Daily / Cond. / Rad Sum / VPD Sum:

O

CONST.: Increase or decrease the amount of water for all valves included in
this program. 0% means the quantities will be as specified in the Water Run
Time program, 100% will be twice the amount and -50% will be half the
amount specified in the Water Run Time Program. To decrease enter the
required percentage of change, press the +/- key and confirm with the
ENTER key. The percentage of change is active until you specify otherwise.

DAILY: Increase or decrease the amount of water for all valves included in
this program. 0% means the quantities will be as specified in the Water Run
Time program, 100% will be twice the amount and -50% will be half the
amount specified in the Water Run Time Program.

To decrease, enter the required percentage of change, press +/- key and
confirm with the ENTER key. The percentage of change will be active only for
the present day and will change automatically back to zero on End Day time.

NOTE CONST. % and DAILY % does not change Quantity / time of water before and water
after settings, nor dosing quantities.

NOTE When setting watering program and using 'Spread' the percentage affects not
only the water but also the dosing.

O

Cond.: Specify whether the Condition program can trigger irrigations, and
choose a Condition program to start/stop irrigations. Irrigations will be
started and stopped according to the settings of the relevant Condition
program (see Ext. Condition, page 74, for additional information). If irrigation



is not triggered due to Condition program until Max time has elapsed
irrigation will be performed due to Max time.

When choosing Condition, the screen will be split in two. To view the day
sequence, press the Down arrow when the cursor is placed on the bottom of

the screen.

The Condition program has the third priority after active irrigation and
uncompleted irrigation (See GreenField Irrigation — Part 2 > Priority
specifications for further information).

NOTE It is impossible to set the same Condition program for two different programs.

o Rad Sum / VPD Sum: Choose whether irrigations can be triggered by the
radiation or VPD sum. The specific Rad Sum trigger is specified per period
(see Rad Sum Li.).). If irrigation is not triggered due to Rad/VPD Sum until
Max time has elapsed irrigation will be performed due to Max time.




NOTE When choosing Rad/VPD Sum the screen will be split in two. To view the day
sequence, press the Down arrow on the bottom part of the screen.

Start time (hh:mm): ENTER up to six start times (periods) per day for each
program.

Clock Start: Set the number of time-based irrigation cycles that will be performed
in this cycle. The first cycle starts at the specified start time; subsequent cycles will
start after the specified Min. Time.

Cond. Starts (appears only when Cond. Is selected): On/Off.

o On:Irrigations can be triggered by the Condition program, when the
specified Condition program settings are met (Condition program active).
o Off: Irrigations will not be triggered by the condition program, regardless of
the Condition program status.
Rad/VPD Sum Li.: Specify the radiation/VPD sum limit at which irrigation will take

place. The Rad/VPD Sum counter of the specific program is automatically reset
when irrigation is performed. If Rad/VPD sum limit is '0" it is ignored.

Min. Time:
o In Rad/VPD sum and condition modes determine the minimum time allowed
between irrigations.
o Even if the Rad/VPD sum limit / condition limit has been reached irrigation
will not be performed until that time has passed.

o Inclock starts the minimum time is the delay between start of a cycle until
the start of the next cycle. For example if Clock Start is set to 2, the set Run
Time is 30 minutes and the Min. Time is 45 minutes. The second cycle will
start 15 minutes after the end of the first cycle.

Max. Time: The maximum time between two subsequent cycles. This value is used
to limit the time between two cycles when using dynamic irrigation triggers such
as Rad/VPD Sum or the Condition program. When the specified Max. Time from
the beginning of the previous cycle has elapsed; irrigation will take place
regardless of the Rad/VPD Sum level or the Condition program status.

Valve #: The GreenField can operate valves in any required order. Set the valve
number and press enter. The following window will appear:

=+
Select ‘blank’ and press ENTER to set the valve to operate alone, or ‘+' (plus) to
operate together with the next valve. Several valves can be set to work together,
as a group. A valve set (group) will have the same Run Time program and the same




dosing program. Each irrigation program can include a maximum of 100 valves
(columns) in any required order (all of them together, one after the other, a few
groups-max. 100 groups, etc.). The same valve can be entered several times with
different settings.

Run Time #: attach a Run Time Program to a valve or a group of valves. When
setting valves to work individually, a Run Time Program should be set for each
valve. When setting a few valves to work together (“+” mark between them) a Run
Time Program should only be set for the first valve, the rest of the valves will
follow this setting.

NOTE The quantity set in the Run Time Program will be the quantity given for all valves
set to operate together, not per valve (for further specifications of the Run Time
Program see Water Run Time, page 65).

Dosing Program: Attach a Dosing Program to a valve or a group of valves. When
setting valves to work individually, a Dosing Program should be set for each valve.
When setting a few valves to work together (with “+” mark between them) a
Dosing Program should only be set for the first valve, the rest of the valves will
follow this setting.

Day (xx/xx): Allows defining whether the program should irrigate water only, dose
or be turned off on different days.

Dose

None

o (xx/xx): The right setting defines the day’s cycle.
o  (xx/xx): The left setting defines the current day of the cycle.

Select Dose, Water or None and press ENTER. ‘Dose’ means Fertigation (water + dosing),
‘Water’ means irrigation without dosing and ‘None’ means the program is idle on that day.

The figure above shows “Day: 04/06", meaning the number of the days in the cycle is 6,
and the current day is day 4. Day 1and 5 are set to dose, day 3 is set to irrigate water only,
and on days 2, 4 and 6 the program is idle.

5.11

SETTING |IRRIGATION THAT IS LONGER THAN 24H

If a cycle day is 1and the irrigation length is over 24 hours, the irrigation will repeat itself
continuously, which means continuous irrigation.



NOTE Dosing operates according to ('D-W') for the same day and not according to the
setting when the irrigation has started. If an irrigation starts at 18:00 and on this day
dosing is set ('D'), the irrigation crosses midnight to a day where no dosing is set (‘"W'),
dosing stops at midnight!

5.2 Influence Program

GreenField enables adjusting irrigation settings according to the following factors (labeled
“Influences” on the screen):

e Solar radiation

¢ Amount of drainage

¢ Amount of fertilizer present in the drainage

e VPD

e Temperature
These Influences can adjust the following irrigation settings:

e EC

e Radiation Sum (RadS)

e Minimum Rest Time (MinT)
For example, a grower may want to increase the EC based on the Solar Radiation.
Alternatively, he may want to decrease the MinT based on the drainage.

¢ Using the Influences

e Setting the Influences

5.2.1 USING THE INFLUENCES

¢ Setan Influence to increase or decrease the setting.

e Changes to the setting are in percentages (for example, a 10% increase in the EC
level).

¢ Several Influences adjust the EC setting. The final adjustment amount is based on
the sum total of the different Influences.

¢ You enter up to three points for each Influence setting. GreenField automatically
calculates the curve based on these points.

e You can program up to 15 different programs (corresponding to the 15 irrigation
programs)

e After configuring an Influence, you must enable it (under ACTIVE/SOURCE).

5.2.2 SETTING THE INFLUENCES

1. Go to Install > Device Layout.

2. Define relays as dosing channels, as required.

3. Go to Program > Irrigation.

4. Using the arrow keys, scroll down to Screen 2. The following screen appears.



DATE: 2 —Feb-12 TIME 12:52-08
IRRIGATION PROGRAM

Program: 1 Priority: -- | Const. 0%
INFLUENCE TABLE ACTIVE/SOURCE
Radia./EC NO

Drain/RadS NO

Drain/MinT NO

EC Drain/EC NO

VPD/EC NO

Temp/EC NO

Screen 2 of 2 — In order to view the

5. Select an Influence.
The following sections detail each Influence.

e Radiation Influence on EC, page 66

¢ Drainage Influence on Target Radiation Sum, page 67
¢ Drain Influence on Minimum Time, page 68

¢ Drain Influence on Minimum Time, page 68

¢ Drainage EC Level Influence on Target EC, page 68

¢ VPD Influence on Target EC, page 69

e Temperature Influence on Target EC, page 70

5.2.2.1 Radiation Influence on EC

This function enables adjusting the EC based on solar radiation. Solar radiation increases
the greenhouse temperature. Adjust the EC according to your crops’ requirements.

To set the Radiation Influence:

1. In Installation > Analog Input, define a sensor as EC.
2. In Configuration > Dosing Channel Configuration, set React to EC.
3. In Configuration > Dosing Configuration > EC Control to Yes.
4. In Program > Irrigation, select Radia./EC.
5. Define the Radiation set points (w/m2).
6. Define the EC change in percentages.
7. Set ACTIVE/SOURCE to Yes.
8. Press Menu and confirm changes.
9. In Program > Dosing Program:
a. Set the Target EC.
b. Set EC Dosing Method to Qty.

Example: As sunlight increases, a crop requires higher EC levels. The following screen
illustrates increasing in the EC based on radiation. Since GreenField calculates the increase
in EC proportionally, there will be a 7.5% increase when the radiation reaches 60 w/m2.



DATE: 2 —Feb-12 TIME 12:52-08

IRRIGATION PROGRAM

Program: 1 Priority: -- Const. 0%
INFLUENCE TABLE ACTIVE/SOURCE
Radia./EC Radia. EC

Drain/RadS (w/m2) (%)

Drain/MinT 40 5

EC Drain/EC 80 10

VPD/EC 100 20

Temp/EC

Screen 2 of 2 — In order to view the

5.2.2.2 Drainage Influence on Target Radiation Sum

Irrigation can be triggered by the Radiation Sum (Rad Sum). This Influence enables
adjusting the Rad Sum based on the amount of drainage.

To set the Drainage Influence on Rad Sum:

1. In Program > Irrigation, set Contr. to Rad Sum.
2. In Installation > Digital Input, define which digital input is the drain meter.

NOTE The drainage must be defined correctly! You can check the drainage meter status
using Hot key 9.

3. In Configuration > Valve Configuration define which valve number corresponds to
which drainage meter.

4. In Configuration > Drainage Configuration, define the drainage meter’s Ratio
Liter/Pulse.

5. In Program > Irrigation, select Drain/RadS.
a. Define the Drainage percentage set points.
b. Define the RadS percentage set points.

6. Set ACTIVE/SOURCE to Yes.

7. Press Menu and confirm changes.

Example: A user set irrigation to be triggered by the radiation sum. However, he wants to
increase the gap between irrigations as drainage increases. The following illustration
demonstrates how Rad Sum can increase. When drainage reaches 75%, the Rad Sum
increases by 30%. If the Rad Sum Limit were set to 100, than at 75% drainage, it would
increase to 130.

DATE: 2 —Feb-12 TIME 12:52-08
IRRIGATION PROGRAM

Program: Priority: -- Const. 0%

1

INFLUENCE | TABLE ACTIVE/SOURCE

Radia./EC DRAIN% RadS

Drain/RadS (%) (%)

Drain/MinT 25 10

EC Drain/EC 50 20

VPD/EC 75 30

Temp/EC




5.2.2.3 Drain Influence on Minimum Time

Minimum time defines the minimum break between irrigations. Even if the Rad/VPD sum
limit / condition limit has been reached irrigation does not take place until this time has
passed. This function enables adjusting the Minimum Time based on the drainage.

To set the Drainage Influence on the Minimum Time:
1. In Installation > Digital Input, define which digital input is the drain meter.

NOTE The drainage must be defined correctly! You can check the drainage meter status
using Hot key 9.

2. In Configuration > Valve Configuration define which valve number corresponds to
which drainage meter.

3. In Configuration > Drainage Configuration, define the drainage meter’s Ratio
Liter/Pulse.

4.In Program > Irrigation, select Drain/MinT.
a. Define the Drainage percentage set points.
b. Define the MinT percentage set points.

5. Set ACTIVE/SOURCE to Yes.

6. Press Menu and confirm changes.

Example: When drainage is low, a user wants to decrease the Minimum Time. He sets 20%
drainage to a MinT of -25%. As drainage increases, the time between irrigation increases. In
this scenario, if the MinT is set to 60 minutes, 40% drainage adjusts the time to 75 minutes.

DATE: 2 —Feb-12 TIME 12:52-08
IRRIGATION PROGRAM

Program: Priority: -- Const. 0%

1

INFLUENCE | TABLE ACTIVE/SOURCE

Radia./EC DRAIN% MinT

Drain/RadS | Bd | (%) (%)

Drain/MinT 20 -25

EC Drain/EC 40 25

VPD/EC

Temp/EC

5.2.2.4 Drainage EC Level Influence on Target EC

If you have installed an EC sensor in the drainage, you can adjust the EC level based on the

drainage EC level. This can be used, for example, to lower the EC level if EC in the drainage
are above specifications.

To set the EC Drainage Influence on the EC:

1. In Installation > Analog Input:
a. Define a sensor as EC
b. Define a sensor as EC drain

2. In Installation > Digital Input define which digital input is the drain meter.

NOTE The drainage must be defined correctly! You can check the drainage meter status
using Hot Key 9.



3. In Configuration > Valve Configuration define which valve number corresponds to
which drainage meter.

4. In Configuration > Dosing Channel Configuration set React to EC.
5. In Configuration > Dosing Configuration > EC Control to Yes.

6. In Configuration > Drainage Configuration, define the drainage meter’s Ratio
Liter/Pulse.

7. In Program > Irrigation, select EC Drain/EC.
a. Define the EC Drain percentage set points.
b. Define the EC percentage set points.

8. Set ACTIVE/SOURCE to Yes.

9. Press Menu and confirm changes.

10. In Program > Dosing Program set the Target EC.

NOTE You can disable this function by disabling EC Control (Configuration > Dosing
Configuration).

DATE: 2 —Feb-12 TIME 12:52-08
IRRIGATION PROGRAM
Program: 1 | Priority: -- Const. 0%
INFLUENCE TABLE ACTIVE/SOURCE
Radia./EC EC Drain / EC
Drain/RadS mS/cm (%)
Drain/MinT 1 -5
EC Drain/EC 2 -10
VPD/EC 3 -15
Temp/EC
Screen 2 of 2 — In order to view the

Example: A user wants to maintain an EC level of 1.5. To this end, he measures the drainage
EC. When the drainage EC level falls below 1.5, he increases the EC input. As it rises above
1.5 ms/cm, he decreases the EC level.

5.2.2.5VPD Influence on Target EC

You can adjust the EC based on the VPD Sum (air temperature and humidity). As the VPD
rises or falls, the program can increase or decrease the EC level according to your
requirements.
1. In Installation > Analog Input:
a. Define a sensor as EC
b. Define an air temperature sensor
c. Define a humidity sensor
NOTE You can verify the EC status using Hot Key Screen, the temperature and humidity
sensors status using Hot Key Screen 6.
2. In Setup > VPD Sensor Setup, enable VPD Temperature and VPD Humidity sensors.
3. In Configuration > Dosing Channel Configuration set React to EC.
4. In Configuration > Dosing Configuration > EC Control, set EC Control to Yes.
5. In Program > Irrigation, select VPD/EC.
a. Define the VPD sum points.



b. Define the EC percentage set points.
6. Set ACTIVE/SOURCE to Yes.
7.In Program > Dosing Program:

a. Set the Target EC

b. Set EC Dosing Method to Pr. Qty.

Example: A grower wants to lower the EC level as the VPD decreases. He sets this screen to
reduce the increase in EC level to match the decreasing VPD levels.

DATE: 2 —Feb-12 TIME 12:52-08
IRRIGATION PROGRAM
Program: 1 | Priority: -- Const. 0%
INFLUENCE TABLE ACTIVE/SOURCE
Radia./EC VPD EC
Drain/RadS Zd | (kPa) (%)
Drain/MinT 15 7
EC Drain/EC 10 4
VPD/EC 5 2
Temp/EC
Screen 2 of 2 — In order to view the

5.2.2.6 Temperature Influence on Target EC

You can adjust the EC based on the air temperature. As the temperature rises or falls, the
program can increase or decrease the EC level according to your requirements.

1. In Installation > Analog Input:
a. Define a sensor as EC
b. Define an air temperature sensor
NOTE You can verify the EC status using Hot Key Screen 4 and the temperature sensor
status using Hot Key Screen 6.
2. In Configuration > Dosing Channel Configuration set React to EC.
3. In Configuration > Dosing Configuration > EC Control, set EC Control to Yes.
4.In Program > Irrigation, select Temp/EC.
a. Define the Temperature sum points.
b. Define the EC percentage set points.
5. Set ACTIVE/SOURCE, select the temperature sensor number.

DATE: 2 —Feb-12 TIME 12:52-08

IRRIGATION PROGRAM
Program: 1 | Priority: -- NO 0%
INFLUENCE TABLE OUT temp

Temp 1
Radia./EC Temp 2
Drain/RadS Temp 3
Drain/MinT Temp 4
EC Drain/EC N/A
VPD/EC NO
Temp/EC NO
Screen 2 of 2 - In order to view the




6. In Program > Dosing Program:
a. Set the Target EC
b. Set EC Dosing Method to Pr. Qty.

Example: A grower’s flower crop requires higher EC levels when the temperature goes
above room temperature (22° C). Using this screen, he can adjust the levels accordingly.

DATE: 2 —Feb-12 TIME 12:52-08
IRRIGATION PROGRAM
Program: 1 | Priority: -- Const. 0%
INFLUENCE PRIORITY ACTIVE/SOURCE
Radia./EC Temp EC
Drain/RadS (°C/F)) (%)
Drain/MinT 25 2
EC Drain/EC 27 5
VPD/EC 30 7
Temp/EC
Screen 2 of 2 - In order to view the

5.3 Water Run Time

KWATER RUN TIME PROGRAM

# [Method later Before
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The WATER RUN TIME table has 60 “floating” programs; each program can be configured
so that irrigation water is given in time (HH:MM:SS) or in quantity (m? or gallon, depending
on definitions in the System Setup, page 108). The programs can later be connected to a
valve or a group of valves through the Irrigation Program. Each program includes water,
water before and water after settings.

e Method: Select the method (QTY. Or Time) with the up/down arrow keys and press
ENTER to confirm.

e Water: Set quantity / time for each program (liter or gallon). The water setting is
the total quantity / time including the Before and After settings.

o Before: Set quantity/time without dosing at the beginning of each irrigation cycle.
o After: Set quantity/time without dosing at the end of each irrigation cycle.

NOTE Before and After settings are deducted from the Water settings. Therefore Water
quantity/time must be larger or equal to the Before and After settings.



5.4 Dosing
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GreenField includes 10 predefined dosing programs. Each program consists of injection
methods, quantities and EC/pH target values. Each channel is completely independent
and can be set to give a different amount. Overlapping between the various channels is
possible.

¢ Dosing Program

e Dosing Injection Methods

5.4.1 DOSING PROGRAM

¢ Program: Select a program by entering the program number, and confirm by
pressing ENTER.

o EC Pre-Control:
o On: EC Pre-Control is active for this Dosing program.

o Off: EC Pre-Control is not active for this Dosing program; the EC Pre-Control
valve will be shifted towards the fresh water source.

INJECTION PER DOSING CHANNEL

e Dosing channel number: 1 to 8.
¢ Reaction: A read only line indicating the purpose of the channel;
o EC: the channel is used to increase measured EC, meaning it will be opened
more when the measured EC is lower than the set EC.
o pH: the channel is used to decrease measured pH, meaning it will be opened
more when the measured pH is higher than the set pH.

o Passive: the channel does not respond to changes in measured EC/pH,
meaning it will be opened as set in the Dosing program regardless of the
EC/pH values.

o Alkali: the channel is used to increase measured pH, meaning it will be
opened more when the measured pH is lower than the set pH.

e Quantity / Time: Set the Quantity / Time to be injected for each dosing channel.
The injection method (proportional, quantity, time, etc.) can be set separately for
each use of the channel (EC, pH, Passive).

o Target EC: Set the required EC target value, only visible if EC control or EC alarms
are active, see table 1.3.

o Target pH: Set the required pH target value, only visible if pH control or pH alarms
are active, see table 1.3.



e Target EC Pre-Control: Set the required EC Pre-Control target value (only visible
if EC-Pre Control is set to On, see EC-Pre Control above).

o Passive Dosing Method: Set the required injection method of the Passive dosing
channels (see Dosing injection method).

¢ EC Dosing Method: Set the required injection method of the EC dosing channels
(see Dosing injection method).

¢ pH Dosing Method: Set the required injection method of the Acid and Alkali dosing
channels (see Dosing injection method).

5.4.2 DOSING INJECTION METHODS

1. P.Qty (1/1000): Proportional quantity. Each dosing channel can be set to give a
different amount. The set amount is 1 part (Liter or Gallon) fertilizer/Acid per 1000
parts (m*/h or 1000 Gallons) of water.

For example:
= Channel1is set to 5.0 (liters or gallons).
= Set water quantity is 3.5 (m3/h or 1000 gallons).

This setting actually means that 5.0 (liters or gallons) of fertilizer will be mixed

with each cubic meter (1000 gallons respectively) of water passing through the

system.

The total quantity of fertilizer that will be given is 5.0 * 3.5 = 17.5 liters (Gallons).
2. P.Time (hh:mm): Proportional time. Each dosing channel is given the time to fertilize
independently. The GreenField divides this time equally within the given irrigation
time (quantity) set in 1.2 WATER RUN TIME.

For example:

= Dosing channel -1-is set to 00:10, dosing channel -2- is set to 01:00.
= Setirrigation timeis 03:00 hours.

The GreenField will proportionally divide the set fertigation time for each dosing
channel across the set irrigation time (quantity).

Dosing channel -1- will be on for a few pulses; their total time will be 10 min.
Dosing channel -2- will be on for a few pulses (not necessarily the same
amount). Their total time will be 60 min.

3. Time. (hh:mm): Each dosing channel is given the time to fertigate. Dosing will be
done in one bulk that will start after water, before time/quantity has elapsed.

4. Qty. (Liters or Gallons): Quantity. Each dosing channel is given the amount to be
injected. Dosing will be done in one bulk or spread throughout the irrigation,
depending on settings in the screen 7.7 DOSING CONFIGURATION, line Dosing by
QTY. Method. Dosing will start after water, before time/quantity has elapsed.

To choose a method, place the cursor on the METHOD column and press ENTER. A
small window will appear:
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Select the method with the arrow keys and press ENTER to confirm.

NOTE The EC/pH columns will not be visible if EC/pH control and EC/pH alarms are
marked ‘No'.

5.5 Ext. Condition

The Ext Condition program allows starting and/or stopping irrigation according to dry
contacts or analog sensor. In addition, it is possible to define an output called Cond. This
output will be active whenever the condition program settings are met. This enables using
the condition program to start any external device.

Refer to Analog Input 1-2, page 139 for details on configuring this window.

EXTERNAL CONDITION PROGRAM EXTERNAL CONDITION PROGRAM
# From To hh:mm Start An. # Trigger Type Stop An Oper.
hh:mm Dry Cont. Dry Cont. to Start
1 10:00 12:00 Ana. Sen 1 1 Ana. Sen 2 ===
2 11:00 12:00 Dry Con 1 2 Ana. Sen 1 Dry Con 2 ==
3 12:00 13:00 Dry Con 1 3 Ana. Sen 2 Dry Con 14 ===
4 === === <NONE> 4 Ana. Sen 3 <NONE> ===
5 === === <NONE> 5 Ana. Sen 4 <NONE> ===
6 EEH -—i-- <NONE> 6 Ana. Sen 5 <NONE> ==
7 --i-- -—i-- <NONE> 7 Ana. Sen 6 <NONE> ==
8 ==i=- ==i== <NONE> 8 <NONE> ===
EXTERNAL CONDITION PROGRAM
# Oper. Start Value Oper.
to Start to Stop

1 25 =

2 - e e

3 < -—- -—-

4 <= -—- -—-

5 = —— ——

6 > - -

7 >= -—- -—-

8 — === ===

e From (hh:mm): Set the start time of the condition program.
e To (hh:mm): Set the end time of the condition program

The condition program will only be operational in the defined time window (between start
“From” to end “To” times). Each condition program can be operational on different hours.



o Start An. Dry Con.: Set the analog sensor or dry contact number for starting the
irrigation.
o Trigger Type: Choose one of three trigger types:

o One Shot: If the Start Dry Contact is closed for more than 20 seconds the
associated irrigation program will be started. The contact must open and
close to initiate irrigation.

o Multi shot: If the Start Dry Contact is closed for more than 20 seconds the
associated irrigation program will be started. If the contact is still closed
when the irrigation has finished, irrigation will be initiated.

NOTE Notice that the Start Dry Contact does not necessarily have to open and close in
order to initiate irrigation. It simply has to be closed when the irrigation has finished.

o Only If On: The associated Irrigation program will be turned on, providing the
Start Dry Contact has been closed for more than 20 second and will remain
on as long as the contact is closed.

¢ Stop An. Dry Con.: Set the analog sensor or dry contact number for stopping the
irrigation. Since the Stop Dry Contact is “stronger” than the Start Dry Contact, the
associated irrigation program will not be started as long as the Stop Dry Contact is
closed.

The following is a description graph of the Condition program:
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5.5.1 DEFINING ANALOG SENSORS

1. Go to Installation > Analog Input 1(8.4).
2. Set Sensors 1 and 2 to the same channels to which the sensors were connected.

ANALOG INPUT No. 1
Channel 1 Input Function No.
Local 1 < None> --
Local 2 < None> --
Local 3 < None> -
Local 4 < None> -
Local 5 < None> --
Local 6 < None> --
Local 7 < None> -
Local 8 Analog Sensor 1
Local 9 Analog Sensor 2

3. Go to Setup » Analog Conversion Table.
4. Define the sensor type (ECh20 5).

ANALOG CONVERSION TABLE

Num. Sensor Type Min Value | Max Value
1 ECh20 0.0 60.0
2

5. Go to Test > Analog Sensor.
6. Test the sensor values.

ANALOG SENSOR
No. Type Value
1 <NONE> 0.000
2 ECh20 19.355
3 <NONE> 0.000
4 <NONE> 0.000
5.6 Agitator

The agitator is used to mix the fertilizers and acid in the storage tanks in order to prevent
the occurrence of sediment.



e Dosing Active: Definition of the On and Off times of the agitator when dosing is
taking place:

o On: Define the required mixing time.
o Off: Define the required time between mixing.

o Dosing Not Active: definition of the On and Off times of the agitator when dosing
is not taking place:

o On: Define the required mixing time.
o Off: Define the required time between mixing.

5.7 Selector

This screen enables the use of various fertilizer stock tanks. Every dosing program can be
connected to one (or more) selectors. Using the selector outputs you can choose which
fertilizer stock will be connected to each dosing program.

Use the '+/-' keys to assign a selector to a dosing program.

5.8 Filter Flushing

Configuring the required process for filter flushing is allowed. Define the following before
configuring this screen:

e Stop Irrigation During Filter Flushing: Yes/No

e Stop Dosing During Filter Flushing: Yes/No




e Time Between Flushing (hh:mm): Time interval between two consecutive Flushing
cycles. The time is only counted during irrigation.
Example: If the time between flushing is set to 01:00 it means that a flushing cycle
will be activated after 1 hour of irrigation (regardless of DP status).
If set to zero (--:--), flushing will only take place if triggered by a DP.

e Flushing Time (mm:ss): Flushing time of each Filter (output).

o Delay Between Filters (mm:ss): The delay time between flushing of one filter to
the next. This time is usually used to allow pressure buildup.

o Delta Pressure (Digital): Define whether filter flushing can be triggered due to
digital Delta Pressure (Yes / No).

e Delta Pressure Value (bar): Define the Delta Pressure of the inlet pressure sensor
(Pin) and outlet pressure sensor (Pout), at which filter flushing will be triggered
(Only relevant when the application consists of analog Pin and Pout sensors).

o Delay Delta Pressure (mm:ss): Define the time that the Delta Pressure (digital or
value) must be active before a filter flushing cycle will be triggered. This time is
usually used to prevent unnecessary flushes from taking place.

¢ Delta Pressure Reiteration: Number of consecutive filter flushing cycles triggered
by the Delta Pressure that can take place without any breaks, before the
GreenField will generate an alarm indicating that the Delta pressure sensor is
defective. The GreenField will than ignore the Delta Pressure and will continue
flushing according to the set Time Between Flushing only, until the alarm is reset.

o Dwell Time Main Filter Valve (mm:ss): Define for how much time the main filter
valve must be on before the filter flushing cycle is started. This output is typically
used to control a pressure-sustaining valve or to start a booster pump.

5.9 Cooling

The Cooling/Humidification program is used to keep the temperature below a set value
and/or the humidity above a set value. Each program can be set to maintain temperature or
humidity as its first priority.

Five Cooling programs are available with two periods in each program. The periods can be
defined to overlap, thus creating “dynamic” cooling or humidification.

Different temperature and humidity sensors can be connected to each program.

The Status can be defined as Cooling or Humidification, the aim of the status field is to
help the user to understand the process that should take place by placing the related set



point first (i.e. above t° when the status is cooling OR bellow RH when the status is
Humidification)

NOTE There are a few steps that should be defined prior to this screen: see Cooling
Configuration.

e = — 0

. Prograoose the require program 1to 8, press ENTER to confirm.

o Status: define whether the program'’s first priority is maintaining temperature or
humidity.

e Cooling: the program'’s priority is temperature. If the two periods are overlapping
and there are different settings in each period, dynamic cooling will take place.

Example:
e Settings:
o Period 1is set between 08:00 to 16:00, The cooling process should work
above temperature of 30°C and Below RH of 80%.
o Period 2 is set between 08:00 to 16:00, The cooling process should work
above temperature of 40°C and Below RH of 80%
o On time is fixed to 30 sec in both periods.
o Off time is 3:00 minutes which relates to the lowest temperature setting
(30°C)
o Off time is 1:00 minute which relates to the highest temperature setting
(40°C)
Scenarios:

e Timeis 10:00, the measured temperature is 35°C and the measured relative
humidity is 65%, the cooling valve will be open for 30 seconds and close for 2:00
minutes in a continuous cycle.

e Timeis 12:00, the measured temperature is 30°C and the measured relative
humidity is 65%, the cooling valve will be open for 30 seconds and close for 3:00
minutes in a continuous cycle.

e Timeis 14:00, the measured temperature is 40°C and the measured relative
humidity is 50%, the cooling valve will be open for 30 seconds and close for 1:00
minutes in a continuous cycle.

e Timeis 15:00, the measured temperature is 35°C and the measured relative
humidity is 85%, the cooling valve will not be open since the measured relative
humidity is above the maximum allowed (80%).

NOTE If more than one cooling valve is defned, the off time will take place after the last
valve in the sequence (Cooling valve #2, in the above screen). Between the cooling
valves there is no delay and they are working in sequence, from the first valve on the
left side to the last one.
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NOTE If the time is relevant only for a certain period, only its settings will define
operation. If humidity is above the lowest value of the two periods, cooling will not take

place.

e From (hh:mm): Set the start time of the Cooling / Humidification program.

e To (hh:mm): Set the end time of the Cooling / Humidification program

NOTE The program will only be operational in the defined time window (between start
“From” to end “To” times). Each program can be operational on different hours.

e Above t° / Below RH

o Above t° (when status is cooling): Start cooling above this temperature.

Cooling will stop if the temperature drops below the internal dead-band of
0.5°C. For example if set to 30°C cooling will start when the temperature is
above 30°C and will stop when it drops below 29.5°C. °

Below RH (when status is humidification): Start humidification below this
humidity. Humidification will stop if the humidity goes above the internal
dead-band of 1%. For example, if set to 80% humidification will start when
the humidity is below 80% and will stop when it is above 81%.

e Below RH / Above t°

O

O

Below RH (when status is cooling): Stop cooling above this humidity. Cooling
will be resumed when the humidity drops below the internal dead-band of
2%. For example, if set to 80% cooling will stop when the humidity is above
82% and will be resumed when the humidity drops below 80%.

Above t° (when status is humidification): Stop humidification when the
temperature is below this temperature. Humidification will be resumed when
the temperature goes above the internal dead-band of 0.5°C. For example, if
set to 25°C humidification will stop when the temperature drops below
24.5°C and will be resumed when it goes above 25°C.

e On (hh:mm:ss): Define the On time of the Cooling valve. If On time is set to zero
the Cooling valve will not be opened.

e Off (hh:mm:ss): Define the Off time of the Cooling valve. If Off time is set to zero
the Cooling valve will be constantly On.

e Cool #: Assign cooling valves to this program. The assigned cooling valves will be
operated sequentially in groups. The number of groups (different cooling



programs) which can be operated simultaneously (maximum cooling parallel) is
defined in screen 6.2 SYSTEM SETUP.

e Temp. Sens.: Assign Up to two temperature sensors for this program.

¢ Hum. Sens.: Assign up to two humidity sensor to this program.

If there is a malfunction in one of the temperature sensors, a message will be displayed,
and that sensor will be taken out of the average temperature calculation. If all the
temperature sensors are out of order, the controller will operate according to the first
active line. If you would like to operate the program by time only, set as follows:

Set Status to cooling or humidification (not important). Set the Above t°. and Below RH to
'‘0". Define the required On and Off times and the program will work accordingly within the
set time frame.

5.10 Misting

The misting program is a time scheduler used to open/close a misting valve or any other
device that is operated sequentially. Up to 40 misting programs can be preset. Note that
there are a few steps that should be defined prior to this screen, see the Misting
Configuration Table on page 135.

¢ Mist No.: Assign a mist valve to the program. It is possible to associate the same
misting valve to several programs.

e Start (hh:mm): Set the start time of the Misting program. If start time is set to
00:00, it will automatically be changed to --:--, meaning the program is not
operational.

e End (hh:mm): Set the end time of the Misting program. The Misting program will
only be operational in the defined time window (between Start to End times). Each
Misting program can be operational on different hours.

¢ On: Define the On time of the misting valve. If On time is set to zero the MISTING
valve will not be opened.
o Off: Define the Off time of the MISTING valve. If Off time is set to zero the
MISTING valve will be constantly On.
The table is sorted according to mist number as the first priority, and start time as the

second priority. The Mist No. will always appear in groups in an increasing order so that the
orientation is quick and easy.

Each mist group has an inside start time sorting, so that a later start is moved to the end of
the group. If you delete a row (by zeroing the Mist .No.) it will be moved to the end of the



table and the rest of the rows will move one step up. Pressing the menu key does this
sorting.

NOTE When misting is on all related devices (e.g. misting valve, main valve and pump)
are operational. When misting is off, only the pump continues to operate

5.11 Water Heating

Water Heating operates according to temperature within a set time frame (between start
“From Time"” to end “To Time") and can be used to increase irrigation water temperature or
prevent frost.

e From Time (hh:mm): Set the start time of the water-heating program.

e To Time (hh:mm): Set the end time of the water-heating program.
o Water Temperature: Water heating will be activated when the temperature drops
below this value.

o Difference: Dead-band for stopping water heating. When the water temperature
reaches the set Water Temperature + Difference, water heating will be stopped.

For Example: Water temperature is 252C and the difference is 22C. Water heating
will start when the temperature drops below 252c and will stop when it is 27° or
above.

The Minimum difference is 0.32C and the default is 0.52C.

e Temp. Sensor 1/2: Assign up to 2 temperature sensors. If you assign 2 sensors, the
GreenField will operate according to their average.



6 Manual Operation Menu

e lIrrigation Pause, page 83
e Start/Stop Program, page 84
e Start/Stop Valve, page 84

6.1 lIrrigation Pause

e Pause Irrigation (Yes/No): Set Yes and press Enter to confirm; all irrigations will be
paused until the value will be set back to No. When the system is released from
Pause mode it will complete all irrigations that should have taken place when it
was paused.



6.2 Start/Stop Program

1. Enter a program number to start and press ENTER.

2. Select 'Yes' to confirm your choice and start the relevant program.

3. When you enter the Start/Stop screen during irrigation you will be asked whether
you wish to stop the active program. Choose Yes to stop the program.

6.2.1 START/STOP VALVE

1. Enter a valve number, Run Time program and (optional) dosing program, press
Enter to confirm and then press the menu button to open the confirmation screen.

2. Select 'Yes' if you wish to start the relevant valve.

3. When you enter the Start/Stop screen and a valve is active you will be asked
whether you wish to stop the relevant valve. Choose Yes to stop the valve.



6.3 Filter Flushing

To flush filters manually, follow the prompts, select which filters to flush with the arrow
keys and press ENTER to confirm. You can flush all filters or individual filters (without
Pump or Main valve operation)



/ Alarm Menu

The Alarm Menu allows configuration of alarms, alarm actions and reset active alarms. It
also provides history of previous alarms. The alarm menu is divided into EC/pH related
alarms and none EC/pH related alarms.

e Alarm Reset, page 86

e History, page 87

o Alarm Definition, page 87

e Alarm Setting, page 89

e EC/pH Alarm Definition, page 91

e EC/pH Alarm Setting, page 91

¢ Radio Sys. Alarm Definition, page 92
¢ Radio Sys. Alarm View, page 92

/.1 Alarm Reset
This table shows active alarms and failures. The upper section allows you to cancel failures
and reset alarms.

Period of Automatic Reset allows you to set a time in which the GreenField will try to reset
the alarms automatically and complete the uncompleted processes.




7.2 History

Every alarm from the last reset will have a record in this table (Up to 250 alarms).

7.3 Alarm Definition

e Water Fill Up (min): Time for line fill up. The system will ignore high flow and will
not generate a High Flow alarm during this period.

e Water Leak (m3 or Gal): Quantity of water to trigger a water leak alarm. The
quantity is either in m3 or gallon depending on the choice of volume units.

e Water Leak Period (hh:mm): Time frame to measure the water-leak quantity. If it
takes the system more time than indicated here to measure the water-leak
quantity, the system will not generate an alarm.

e ldentify Leak-Subtr. Meter?: Choose whether to identify (Yes / No) when a water
leak occurs in a subtracting water meter (relevant only when operating by water
source).



Dosing Channel Leak Delay (s): Delay after dosing channel is stopped before the
system starts measuring dosing channel Leak. This feature is usually used to cope
with problems regarding hydraulic pumps that work with dosing meters.

Dosing Channel Leak (Pulse): Number of pulses generated by the dosing meter
during which the dosing channel should be idle before the system will generate a
dosing leak alarm.

Dosing Flow Difference (%): Difference between calculated and measured dosing
channel flow above or below which an alarm will be generated. For example, if the
calculated dosing channel flow is 100 l/h, and the actual flow is less than 70 l/h or
above 130 l/h an alarm will be generated (depending on this parameter's value.
This example refers to a parameter set to 30).

Missing Pulses For No Flow: Number of missing pulses before the system will
generate a No Flow alarm. The system calculates the expected time between
pulses according to the calculated flow rate and the volume per pulse of the water
meter; if more time has passed than expected for the set number of missing pulses
the system will generate a No flow alarm.

Stop System Consecutive Flow Alarms: Number of consecutive flow alarms of the
same type (high flow, low flow etc.”) but different valves before the system is
stopped. This setting is used to pause the system when there is a general
malfunction that occurs in a few valves (or valve groups). The number on the right
side of the table indicates the number of consecutive flow alarms. Reaching set
point activates a Stop System Consecutive flow alarm.

CAUTION Warning: When the water meter does not generate pulses and “missing
pulses for NO FLOW" or “Max consecutive flow alarms” are in ignore mode, irrigations
by quantity will be “stuck” until stopped manually.

# of Irrigations Without Drainage: Number of irrigations given without measuring
drainage, above which an alarm will be generated. This alarm usually indicates
that the irrigation quantity is too small or that there is a malfunction in the
drainage measurement.

Low Pressure Alarm (bar/psi): Define the minimum allowed pressure, under which
an alarm will be generated.

Num. Of Short Circ. To Pause: Number of short circuit alarms measured before the
system is paused. This setting is used to pause the system when a general
malfunction occurs causing several outputs to short circuit.

Short Output Level (60-350): Define the A/D threshold value to be considered as
a short circuit (for further instructions see GreenField - Part 2 > Appendix 1 -
General > Short Circuit Control). "

The following parameters will be visible only if an Extension box is defined;

Short O. Level EXT1 (60 - 350): Define the A/D threshold value to be considered
as a short circuit for Extension box no. 1 (for further instructions see GreenField -
Part 2 > Troubleshooting > Short Circuit Control). !
Short O. Level EXT2 (60 - 350): Define the A/D threshold value to be considered
as a short circuit for Extension box no. 2 (for further instructions see GreenField -
Part 2 > Troubleshooting > Short Circuit Control). '
Short O. Level EXT3 (60 - 350): Define the A/D threshold value to be considered
as a short circuit for Extension box no. 3 (for further instructions see GreenField -
Part 2 > Troubleshooting > Short Circuit Control). '



' This value is set according to the table 5.1 parameter 'Load output level' parameter.

7.4 Alarm Setting

The Alarm Setting table allows you to define the required response for failures recognized
by the GreenField:

e STOP: Stop irrigation and/or dosing for current valve (or valve group) and
continue to the next valve (or valve group).

e CONT: Continue irrigation and/or dosing for the valve (or valve group) that caused
the alarm. This option actually means that the system will generate an alarm but
will not take action.

e Delay (mm:ss): Define the period the failure must be active before the GreenField
will generate an alarm and will take action.

e Alarm Active: Define whether the alarm output should be triggered by the
appropriate alarm.

NOTE An alarm will be generated on the GreenField screen even if the controller has
been set to continue (ignore) or the alarm output has been set as not active (or not
defined at all).

NOTE The GreenField will not reset a "R.U. Error" alarm once the error has been corrected
in the remote unit; the alarm will only be reset upon Period of automatic reset or when
reset manually be the user (Reset now function).

NOTE Refer to Analog Output Test, page 50 for information on the Analog Output Test.

7.41 ANALOG QUTPUT ALARM GENERATION

GreenField generates Alarm Output Alarms if:

e GreenField uses the Dosing Program



e Dosing Program Quantity is defined

* No analog valve is physically connected

If these three conditions are present:
¢ GreenField ceases the Irrigation-Fertigation
¢ Analarm appears on the Main Screen




7.5 EC/pH Alarm Definition

e Delta EC Low: If the measured EC value is lower than the target value minus Delta
EC Low, the system will generate a Low EC Alarm.

¢ Delta EC High: If the measured EC value is higher than the target value plus Delta
EC High, the system will generate a High EC Alarm.

¢ Delta pH Low: If the measured pH value is lower than the target value minus Delta
pH Low, the system will generate a Low pH Alarm.

o Delta pH High: If the measured pH value is higher than the target value plus Delta
pH High, the system will generate a High pH Alarm.

e Delta EC Pre-Control Low: If the measured EC Pre-Control value is lower than the
target value minus Delta EC Pre-Control Low, the system will generate a Low EC
Pre-Control Alarm.

¢ Delta EC Pre-Control High: If the measured EC Pre-Control value is higher than
the target value plus Delta EC Pre-Control High, the system will generate a High
EC Pre-Control Alarm.

e Emergency EC High (1 minute delay): If the measured EC is higher than the value
set here for more than 1 minute, the system will be stopped. This setting should be
used to protect the plants/system and should generally be higher than the EC
High Alarm based on the dosing-program target value plus the Delta EC High.

e Emergency pH Low (1 minute delay): If the measured pH is lower than the value
set here for more than 1 minute, the system will be stopped. This setting should be
used to protect the plants/system and should generally be lower than the pH Low
Alarm based on the dosing-program target value minus the Delta pH Low.

7.6 EC/pH Alarm Setting

The EC/pH alarm setting table allows you to define the desired response for EC/pH related
failures recognized by the GreenField:



e STOP: Stop irrigation and/or dosing for current valve (or valve group) and
continue to the next valve (or valve group).

e CONT: Continue irrigation and/or dosing for the valve (or valve group) that caused
the alarm. This option actually means that the system will generate an alarm but
will not take action.

e Delay (mm:ss): Define the period the failure must be active before the GreenField
will generate an alarm and will take action.

e Alarm Active: Define whether the alarm output should be triggered by the
appropriate alarm.

7.7 Radio Sys. Alarm Definition

Delay Active Inform
Alarm Type mm:ss
RTU
Vbatt failure 00:00 YES YES
Vbatt low 00:00 NO YES
Vbatt warn 00:00 NO YES
Cap failure 00:00 NO YES
Card failure 00:00 NO YES
I/0 Open 00:00 NO YES
I/0 Shor 00:00 NO YES
HOST
Over current 00:00 NO YES

CAUTION IMPORTANT: For Radio System to work properly, MUST define in the 6.2
SYSTEM SETUP menu - Remote Unit type parameter SN/RF Net.

In this screen, define Radio Systems alarm activity and notification.

o ACTIVE: Defines if alarm is used in making decisions regarding irrigation program
(YES / NO)

o INFORM: Defines if the system will notify the user of the alarm occurrence (YES /
NO)

7.8 Radio Sys. Alarm View

Unit S/N Comm Vin state Card
HOST 0128 OK - -
BASE 0117 FAIL - -
RTU 0236 oK - 3.1
RTU 0115.3.4 - OK

RTU 0513.4.1 - FAIL

RTU 0198 - WARN

RTU 0555.3.1 - LOW

RTU - - -

RTU - - -

RTU == - -

In this screen, view the current alarm status of the Radio System.

The S/N column is the number of the unit. When an Open Circuit or Short Circuit alarm is
detected, the system in addition will also present the card number and the input/output
number that is problematic.



For Example: RTU - 055543.17\
lunerdlcann o lneurouraur 4

Exiting and re-entering refreshes the alarm status screen.




8 History Menu

The History Menu provides extensive information regarding measurements and processes
performed by the GreenField.

o Irrigation Log, page 95

e RAD./VPD Sum & Drain Log, page 95
¢ Uncompleted Irrigation, page 96

¢ Uncompleted Programs, page 97

o Daily Irrigation, page 97

¢ lrrigation Accumulation, page 98

e AUX Meter Accumulation, page 98
e Accumulation Reset, page 99

o Filters, page 99

¢ Cooling, page 100

e Sensors Log, page 100

o Event Log, page 101

e System Log, page 101



8.1 lIrrigation Log
The Irrigation Log table includes up to 200 rows of the last irrigations data. Each row
includes information regarding a specific irrigation.

e To view additional information, use the left/right arrow keys.
e To switch between dosing quantities or time simply press the ‘+/-' key.

Date: Date in which the irrigation started.

Time: Time in which the irrigation started.

Valve: Leading valve; the first valve set for the group of valves

Reason: Specification of the irrigation triggers; time, condition, Rad Sum, etc.

Water: Irrigation quantity (m3 or gallon) or irrigation time.

Duration: Irrigation duration (hh:mm:ss).

Flow: Average flow throughout the irrigation cycle.

Chan. #: Dosing quantities per channel (liter or gallon) or dosing time.

EC Low: Lowest EC value recorded during irrigation.

EC Avg.: Average EC value recorded during irrigation.

EC High: Highest EC value recorded during irrigation.

pH Low: Lowest pH value recorded during irrigation.

pH Avg.: Average pH value recorded during irrigation.
e pH High: Highest pH value recorded during irrigation.

NOTE Water quantity is measured in m3 or gallons, duration is measured by time, flow is
measured in m3/h or gallon/m, dosing quantity is measured in liters or gallons.

8.2 RAD./ VPD Sum & Drain Log

o Time: Time irrigation started.



Valve: Leading valve.

Reason: Specification of the irrigation triggers; time, condition, rad sum, etc.
Water: Irrigation quantity (m3 or gallon) or irrigation time.

Drain %: Percentage of drain for relevant irrigation cycle.

Drain: Drain quantity related to relevant irrigation.

Rad Sum: Accumulated radiation sum level when irrigation started.

VPD Sum: Accumulated VPD sum level when irrigation started.

Interval: Time (in minutes) since last irrigation cycle. Refers to the last irrigation of
a specific valve.

8.3 Uncompleted Irrigation

The Uncompleted Irrigation table provides information of irrigations that were started but
could not be completed due to a failure. To understand why an irrigation was not
completed it is advisable to cross-reference between this table and the Alarm History
table, page 87. The Uncompleted Irrigation table consists of up to 200 lines. Note that if
the letter 'C' appears, it refers to a program that was triggered by condition program.

ol _ .
Each line includes information regarding when the irrigation was stopped and added to the
uncompleted irrigations table.

Date: Date in which the current line was added to the uncompleted irrigation table.

Time: Time in which the current line was added to the uncompleted irrigation
table.

Prog. No.: Program number.
o 92: The program that was added to the table was started manually.

o 93: Therelevantirrigation was added to the uncompleted irrigations table for
the second time (or more) consecutively.

VL. No.: Indicates the associated valve. If a group of valves that is configured to
irrigate together is stopped, only the first valve is written but a ‘+’ sign is added
next to it to indicate that more valves are associated. The GreenField will attempt
to complete the irrigations from the current day (until end day time) upon manual
or automatic alarm reset.

o The valve column of irrigations that are to be completed will be highlighted.
o The valve column of irrigations that are currently being completed will blink.
Run No.: Indicates the associated run time program.
Dose Prog.: Indicates the associated dosing program.



e Prog. Qty.: Planned quantity according to the run time program.
o Left Qty.: Uncompleted quantity.

To manually stop an uncompleted irrigation, go to the Start/Stop Valve table, page 84
because the activation is according to single valves.

8.4 Uncompleted Programs

The Uncompleted Programs table provides information on programs that could not be
completed. It is important to understand the difference between this table and the
Uncompleted Irrigations table; this table consists only of irrigation cycles that haven't been
started and could not be completed during the current day. This can happen due to wrong
system setup (more tasks than could be completed), or because the system was not active
for a long period of time, for example due to a power failure, and could not complete its
tasks.

The uncompleted program table consists of 200 lines.

8.5 Daily Irrigation

This table allows you to view history of irrigation quantities or time per valve.

Press ENTER to open the selection list, move with the arrow keys to the relevant day and
confirm your choice by pressing ENTER.

For example, 1 day ago means you would like to view yesterday's history, and Today means
you would like to view the accumulated history since the last End Day.



The relevant date you are currently viewing will be displayed at the top of the screen.

The Daily Irrigation table contains all water (m3 or gallon) and dosing (liter or gallon). To
toggle the view between quantities and time, press the ‘+/-' key.

8.6 Irrigation Accumulation

The Irrigation Accumulation table allows you to accumulate water and dosing quantities for
the required periods. The accumulation of each valve can be reset separately in the
Accumulation Reset table.

To toggle the view between quantities and time, press the ‘+/-' key. Water quantity is
measured in cubic meter or gallons; dosing quantity is measured in liters or gallons.

8.7 AUX Meter Accumulation

The Auxiliary Meter Accumulation table allows you to accumulate quantities from meters
that do not have designated software, for example, in order to measure the drain water
quantity or to measure the cooling system’s consumption.

NOTE These water meters are accumulators only and are not a part of the irrigation
control.




The quantities displayed are in liters (gallons) up to 9999.999. To reset an auxiliary meter
refer to the Accumulation Reset table below.

8.8 Accumulation Reset

To reset accumulation of an individual valve or of all valves press the ENTER key, choose the
relevant option using the arrow keys and confirm by pressing the ENTER key.

NOTE When resetting a valve (or all valves) its history will be erased from the following
tables:
- Daily Irrigation
- Irrigation Accumulation

To reset an individual auxiliary meter or all auxiliary meters press ENTER, choose the
relevant option using the arrow keys, and confirm by pressing ENTER.

NOTE When resetting an Aux meter (or all Aux meters) its history will be erased from the
Aux Meter Accumulation table.

8.9 Filters

The Filters History Table provides daily information of the number and cause of flushing.




8.10 Cooling

Use this screen to view cooling history or time per valve.

Press ENTER to open the selection list, move with the arrow keys to the relevant day and
confirm your selection by pressing ENTER.

For example, 1 day ago means you would like to view yesterday's history, and Today means
you would like to view the accumulated history since the last End Day.

8.11 Sensors Log

The Sensors Log Table includes history of average measurements of logged sensors. To
define which sensors should be logged and the averaging interval refer to table 6.2.

The Sensors Log Table contains up to 10,000 data fields. Date and time are two fields per
line and every sensor is an additional field. For example: logging of two sensors uses four
data fields; two for time and date and one for each sensor. In this case, the table will consist
of a maximum of 2,500 lines.



8.12 Event Log

The table provides information of all the processes performed by the GreenField including
their time and date.

The table consists of the last 999 events.

8.13 System Log

This table provides information of all the system changes. Examples of system changes are
changes of triggered by the controller, the PC communication, a power off, etc.
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The table displays of the last 999 events.



9 Test Menu

1. RELAYS

2. DIGITAL INPUT

3. ANALOG INPUT

4. TEMPERATURE

5. HUMIDITY

6. ANALOG SENSOR

7. HARDWARE CHECKLIST
8. ANALOG OUTPUT

The Test menu provides a quick way of verifying functionality.

¢ Relays, page 102

¢ Digital Input, page 103

¢ Analog Input, page 104

e Temperature, page 105

e Humidity, page 105

o Hardware Check List, page 105
¢ Analog Output Test, page 106

9.1 Relays

The Relays Test screen allows you to check the current output status and verify proper
operation.




The setting switches automatically between ON and Off depending on device actual status.

To manually test relay functionality, move the cursor to required device using the arrow
keys and press ENTER; the device is turned on and the setting will show Man.

Press ENTER again to return to automatic operation.

e OFF: The output is not active.
e ON: The output is automatically turned on by the relevant program.

¢ Man: Manual operation of the output. The manual operation resets after 30
minutes of being idle, to prevent you from forgetting to set it back to automatic
operation.

e Load Output Level: Output level in A/D values. The value is constantly updated in
accordance to relay operation and output level change. This value is used to
calculate the A/D threshold value to be considered as a short circuit.

9.2 Digital Input

The Digital Input test screen allows you to verify the proper operation of digital inputs and
sensors. Digital inputs are defined as meters (water meters, dosing meters, etc.) that count
the number of closed contacts from O to 255 and automatically restart back from 0. Other
digital inputs (Dry contact, Ext. Pause, etc.) show either O when the contact is open or 1
when the contact is closed.

Note that the card number is set according to its jumpers regardless to its location (local or
extension box).



9.3 Analog Input

Analog inputs will show values from O to 1023.

Sensor type Description
pH=0-A/D =205
pH sensor pH=7.0-A/D =615

pH=14.0 - A/D =1023

EC=0-A/D=205

EC sensor EC=2.0-A/D =370

EC=10.0-A/D=1024

RH%=0-A/D=0

Humidity sensor RH% =50 - A/D =308

RH% =100 - A/D = 620

T°C=0-A/D =768

Temp sensor T°C=25-A/D =489

T°C=50-A/D =250




9.4 Temperature

This table shows the current temperature sensor readings in degrees (Celsius or Fahrenheit
depending on the setup in the screen).

9.5 Humidity

This table shows the current humidity sensor readings in percentage relative humidity.

9.6 Hardware Check List

The Hardware Checklist displays which and how many output and input cards are
connected and where they are connected; local, or in one of the extension boxes. Position of
cards connected locally will appear on the bottom table.

To update the Hardware Checklist, disconnect the GreenField from the power supply or
perform a cold start procedure.



The bottom row shows 24 VAC output cards, dry contact output cards and power supply.
The upper row shows dry contact output cards, analog and digital input cards, and
communication card.

NOTE Notice that in the large boxes this table should be turned left to see actual cards
position. For example the communication card (COM.) will actually be on the bottom
left side of the box.

9.7 Analog Output Test

The Analog Output test screen enables testing the valves' opening, both while in operation
or off-line. The test shows:

e The amount of current going to the valve
e Testresults

From these data points, the user can troubleshoot a faulty valve.

N# | Status | open% | Meas | Fail
1 AUTO 70 54.00 ON
2 AUTO 70 4.00 ON
3 MAN 50 10.50 OFF
4 MAN 70 14.00 OFF
5 AUTO 60 12.00 OFF
6 AUTO 60 12.00 OFF
7 AUTO 60 12.00 OFF
8 AUTO 60 12.00 OFF

o Define and map the analog output card(s) in Analog Output, page 142.
¢ Configure dosing in Dosing Configuration, page 131.
To test the analog output valves:

e Under Status, select one of the following:

o AUTO: GreenField tests the valve opening percentage. Use this option while
the controller is operating.

o MAN: The user defines the valves' opening percentage.
e The screen displays the test results:

o Meas: This field displays the amperage used to open the valve, from 4 - 20
mA. 4 corresponds to closed completely (0%) and 20 corresponds to open
completely (100%).

o Fail:
= ON: The valve is not operating properly
= OFF: The valve is operating properly
¢ Troubleshooting:

o If the test fails and there is high amperage, the card is installed improperly
(Number 1in the above figure).

o If the test fails and there is no amperage (4.00), there is a short circuit
(Number 2 in the above figure).



10 Setup

The Setup Menu provides clock, calibration; plug storage/retrieval and language settings.

e Time & Date, page 108

e System Setup, page 108

e Temperature Calibration, page 111

¢ Humidity Calibration, page 112

e EC/pH Calibration, page 112

e Pressure Calibration, page 115

¢ Weather Station Calibration, page 115
¢ Sensors Logging, page 115

o Write to Data Plug, page 116

¢ Read from Data Plug, page 117



10.1 Time & Date
The Time & Date screen allows you to set the current time and date as well as the end of
the crop daytime.

To adjust the time and date, place the cursor on the setting you wish to modify, change the
numbers using the keypad and press ENTER to save your changes.

o End Day Time: Select the start time of a new day 00:00 to 23:00. At End Day time:
o All the alarms are reset.

o All the uncompleted irrigations are reset. Irrigation cycles that haven't been
completed will move to the Uncompleted Programs table, page 97.

o All the valves that are registered in the uncompleted programs table and did
not complete the irrigation are switched from Wait position to Do Not
Continue (Move to history).

o Cycle days in the PROGRAM table are moved one day ahead.
o The daily % change is zeroed (the constant % change stays the same).
+ Currently active cycle will continue with its current settings until completed.
e Start/End time for VPD Sum - Set the time frame for the VPD Sum counter.
o Only during this time frame will the VPD be summed
o At End time for VPD Sum, the counter is reset

10.2 System Setup

The System Setup screen includes all general system settings.
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¢ Language: Choose controller language.
o Temperature Unit: Celsius or Fahrenheit.

e Volume Unit: Metric (m3 & Liter) or Gallon. These units also influence the pressure
measurement units; when choosing metric pressure, measurement will be in bar,
when choosing gallon pressure, measurement will be in PSI.

¢ Maximum Cooling Parallel: Define the maximum number of cooling programs to
be operated simultaneously. The maximal possible number is 8.

NOTE This number refers to the number of cooling programs that will be operated in
parallel; valves from the same cooling program will always be operated sequentially.

¢ Maximum Misting Parallel: Define the maximum number of misting valves to be
operated simultaneously. The maximal possible number is 40.

STOP IRRIGATION

e During Filter Flushing: Define whether irrigation should be stopped during filter
flushing.

¢ During Cooling Process: Define whether irrigation should be stopped during
cooling.

e During Misting Process: Define whether irrigation should be stopped during
misting.

STOP DOSING

e During Filter Flushing: Define whether dosing should be stopped during filter
flushing.

MAIN SCREEN

e Default Hot Key Number: Define the required default hot key number. When the
system is idle for a few minutes the controller will automatically switch to the
default hot key (hot-screen)



HISTORY

o History Resolution: Set the history collection rate of the sensors. For example if set
to 15 minutes, the controller will collect data from the defined sensors every 15
minutes (see 10.8 Sensors Logging for configuring which sensors / data is
collected).

WEATHER STATION

e Controller function: Define whether this controller is connected to a weather
station directly or through the network.

o Local: A weather station is connected to this controller; its data is used
locally only and should not be passed or received through the network.

o Slave: This controller receives weather station data through the network; the
data is collected by another GreenField, which is connected directly to a
weather station defined as Master. Sensors connected directly to a slave
controller will be used by it and will have a higher priority than those
transmitted by the master.

o Master: A weather station is connected to this controller and its data should
be transmitted through the network to other controllers. There can be only
one mater controller of any type in each network.

OPERATION MODE

e Automatic return to RO mode: Define if the controller will return automatically
back to the Read Only mode after a certain period of time.

e Return Period to Read Only mode: Set the amount of time for the controller to
return automatically to the Read Only mode (mm:ss).
This parameter is only relevant if the Automatic return to RO mode parameter is
defined as YES

COMMUNICATION

e Controller Number: Select the controller number for communication. The
controller number in the controller and in the PC should match in order for the
communication to work. Each controller in the network must have a unique
number.

e Lower Port - Protocol - Communicate with:
o Green Net: Local Network
o GSM RCLP - GSM Modem

e Lower Port - Baudrate (PC Communication Network): Select the lower port’s baud
rate for communication. The baud rate in the controller and in the PC must match;
otherwise, the communication cannot operate properly.

NOTE See GreenField Part 2 > Appendix 4 - Network connection & PC software for
additional information regarding controller number and baud rate.

e Upper Port - Protocol - SN/RF Net. Square One Single Net protocol should be
selected in order to define the Remote Unit Type.

e Upper Port - Baudrate (Extension Box Network): Select the upper port's baud rate
for communication. The baud rate in the controller and in the extension boxes
must match; otherwise, the communication cannot operate properly.



NOTE GreenField Part 2 > Table 2 - Baud rate values. This table provides explanations
regarding how to set the Baud rates in the extension boxes.

Remote unit type: Select the type of remote units connected to the GreenField:
o NONE: No remote units are connected to the GreenField.

o SN/RF Net: SingleNet or RadioNet remote units are connected to the
GreenField.

o SA RADIO: Radio remote units are connected to the GreenField.

NOTE When choosing SingleNet or Radio relevant parameters will appear in the
controller.

NOTE Only one type on remote units (SingleNet or Radio) can be connected to a specific
controller.

Extension Box # Connected: Specify whether the relevant extension box is
connected or not. The GreenField will “search” for the relevant extension box and
will update the Hardware Check List and all other relevant settings accordingly. If
the GreenField doesn’t recognize the extension box an alarm “Ext. Box # Com fail”
will be generated, in case communication is reestablished the alarm will be
automatically reset.

WATER SOURCE

Flow Rate - Start From: Select whether the flow rate calculation in an irrigation
will begin either with the value Zero (which means that the flow rate will increase
according to pulses received), or a Nominal value calculated using all the active
valves in the irrigation. The calculation method is important primarily for dosing
and EC/pH control. When using a controller which operates with relatively slow
pulses, it is recommended to choose the Nominal flow rate option due to
inaccurate flow calculation in the first stage of the irrigation. When operating with
slow pulses and starting with a Zero value, it will take a long time for the controller
to reach its' actual flow rate value. When operating by fast pulses, choose either
Zero or Nominal.

Calculated Flow Delay: This parameter is relevant only when Nominal is being
selected in the previous parameter. This parameter defines the time the controller
uses its' nominal flow rate value before switching to the calculated one. In this
period LOW FLOW and HIGH FLOW alarms will not be detected.

10.3 Temperature Calibration

This menu enables calibrating temperature sensors. Use the Left/right arrow keys to
increase/decrease the values. Munters recommends calibrating the temperature sensors
using a reference sensor.



10.4 Humidity Calibration

This menu enables calibrating humidity sensors. Use the Left/right arrow keys to
increase/decrease the values Munters recommends calibrating the humidity sensors using
a reference sensor.

10.5 EC/pH Calibration

Calibration of EC & PH is comprised of two steps:
e Calibration of the EC/pH Monitor Transmitter, page 112

e EC/pH Transmitter Monitor & GreenField Correlation, page 114
10.5.1 CALIBRATION OF THE EC/PH MONITOR TRANSMITTER

Use the following instructions when using Munters EC/pH transmitters. When using other
types of transmitters use calibration guidelines supplied by the manufacturer and jump to
EC/pH Transmitter Monitor & GreenField Correlation.

& Munters

| GREEN

EC & PH main screen

10.5.1.1EC Calibration

e Auto Set EC (EC factory set)
o EC Soft Calibration



10.5.1.1.1 Auto Set EC (EC factory set)

The Auto set procedure initializes all the previous corrections and sets the calibration
according to the factory settings. Perform Auto set on the first run and when you replace
an EC Electrode with a new one.

1. Press the MENU button and wait for the Service prompt to appear.

2. Press SELECT button several times until AUTOSET EC prompt is displayed and then press
ENTER. The message OK is displayed for a while and then the display reverts back to
normal.

NOTE Always perform EC Soft Calibration after the Auto set EC (EC factor set)

10.5.1.1.2 EC Soft Calibration

1. Press the MENU button and wait for the Service prompt to appear.

2. Press SELECT button several times until the CALIB(rate) EC prompt is displayed and then
press ENTER.

3. Use the SELECT button to choose EC 1.4 or EC 5, according to your water value and the
buffers you have, press ENTER to confirm.

4. Insert the probe into the appropriate buffer, wait for approximately 10 seconds, and
press ENTER. You will be asked to wait for a few seconds, while the unit performs the
value correction.

5. The Gain point is now set and EC 0.0 will be displayed. Hold the EC probe out in the
open air and wipe it gently with a napkin or a tissue, then press ENTER.

6. If the calibration process is completed successfully, EC Calibration OK is displayed. If it
fails, EC CALIBRATION FAIL is displayed.

10.5.1.2 pH Calibration

e Auto Set pH (pH Factory set)
e pH Soft Calibration

10.5.1.2.1 Auto Set pH (pH Factory set)

The Auto set procedure initializes all the previous corrections and sets the calibration
according to the factory settings.

Perform Auto set on the first run and when you replace a pH electrode with a new one.

1. Press MENU and wait for the Service prompt to appear.
2. Press SELECT several times until AUTOSET pH is displayed and press ENTER. The
message OK is displayed for a while and then the display reverts back to normal.

NOTE Always perform pH Soft Calibration after the Auto set pH (pH factory set)

10.5.1.2.2 pH Soft Calibration
1. Remove the pH probe and clean it by directing a stream of water towards its
membrane. Do not wipe or dry the membrane.
2. Press the MENU button and wait for the Service prompt to appear.

3. Press SELECT button several times until the CALIB(rate) pH prompt is displayed and then
press ENTER.



4. When pH 7.0 is displayed, immerse the probe in the pH 7.0 buffer, wait for
approximately 10 seconds and press ENTER. You will be asked to wait for a few seconds,
while the unit performs the value correction. The Gain point is now set.

5. When pH 4.0 is displayed, immerse the probe in the pH 4.0 buffer, wait for
approximately 30 seconds and press ENTER. You will be asked to wait for a few
seconds, while the unit performs the value correction. The Offset point is now set.

6. If the calibration process is completed successfully, pH Calibration OK will be displayed.
If it fails, LOQUID IS POOR is displayed.
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10.5.2 EC/PH TRANSMITTER MONITOR & GREENFIELD CORRELATION

Place the cursor on the relevant factor and use the left/right arrow keys to
increase/decrease the factor until the values displayed by the GreenField are equal to the
values indicated on the EC/pH transmitter screen.

To ensure the measured values are stable it is recommended to immerse the sensor in
calibration fluid when doing this process.

Under normal operation conditions the correlation process should be done only when there
are system changes, for example when changing EC/pH sensors, nevertheless it is



recommended to verify that the readings of the EC/pH transmitter and of the GreenField
are equal every time EC/pH calibration is performed, and adjust if required.

10.6 Pressure Calibration

This screen is used to calibrate inlet and outlet pressure sensors. Calibration of the
pressure sensors is usually done using reference pressure sensors connected in the vicinity
of the electronic pressure sensors.

Use the left/right arrow keys to increase/decrease values until the values displayed by the
GreenField are equal to the values indicated on the reference pressure sensor.

10.7 Weather Station Calibration

Use the left/right arrow keys to increase/decrease values.
e For temperature and humidity sensors calibration can be done using reference
temperature and humidity sensors.

¢ Wind direction sensor should be calibrated so that the value indicated by the
GreenField fits the actual direction pointed by the wind direction sensor.

e The radiation sensor factor should be set as indicated in the calibration sticker supplied with the sensor.
The radiation offset should be set to 17 unless specified otherwise.
See GreenfField Irrigation — Part 2 > Sensor specifications > Weather sensor specifications for additional
information.

10.8 Sensors Logging

The Sensors Logging screen allows you to define which sensors should be logged.



To select an item move the cursor using the arrow keys and mark it using the ‘+/-' key.
Selected items are marked with 4/.

NOTE When you change the sensors logging setup, the sensors history table resets and
starts over; all sensors data accumulated on the controller is lost.

10.9 Write to Data Plug

Use a data-plug to save controller settings and restore them when needed. Plug the data-
plug into the GreenField data-plug socket (see Figure 98). The data-plug is symmetric so it
can be plugged in both directions.

Enter the WRITE TO DATA PLUG screen and confirm your choice.

NOTE When writing to a data-plug, old data on the data-plug will be overwritten.



10.10 Read from Data Plug

Use a data-plug to upload and restore controller settings when needed. Plug the data-
plug into the GREENFIELD data-plug socket (see the figure below).

Data-plug

NOTE The Data plug should be used when the system is idle; otherwise, some of the
running programs might be interrupted and moved to halt.

Enter the READ FROM DATA PLUG screen and confirm your choice.

NOTE When reading from the data-plug, the current settings data on the controller will
be overwritten.
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Device Delay Configuration119

Valve Configuration, page 123

Valve Flow Rate, page 124
Water Meter, page 125
Dosing Channel Configuration, page 126

Dosing Configuration, page 131

EC Pre-Control Configuration, page 132

Drainage Configuration, page 133

System Pressure Configuration, page 133

EC/pH Range Definition, page 134

Pressure Sensor Range Definition, page 134

Cooling Configuration, page 134

Misting Configuration, page 135



11.1 Device Delay Configuration

The Device Delay Configuration screen enables defining the startup and shutdown order of
the irrigation process.

Ory Off
Mm:SE =S5
Fume ——i==  BAIZE5
Main Ualue El:68 8315
Ligs] e 5 e e
1 elad (sec =
Stadder delad (sec) g

e On (mm:ss): On is the definition of the startup order. The set times are taken from
procedure startup. The device with the shortest time will be started first and
shifted to procedure startup. Therefore it is recommended that the device that is
to be started first be set as 00:00 (automatically changes to --:--).

e Off (mm:ss): Off is the definition of the shutdown order of the irrigation process.
The set times are taken from procedure shutdown. The device with the shortest
time will be stopped first and shifted to procedure shutdown. Therefore it is
recommended that the device that is to be stopped first be set as 00:00
(automatically changes to --:--).

11.1.1 EXAMPLE OF DEVICE STARTUP & SHUTDOWN ORDER
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e Startup: According to the settings above, the pump will be turned on first (on
procedure startup). The main valve will be opened after 1 minute and 30 seconds
later (1:30 minutes from procedure startup) the valve.

e Shutdown: According to the settings above the valve will be turned off first (on
procedure shutdown). The main valve will be closed after 15 seconds and the
pump will be closed 20 seconds later (35 seconds from procedure shutdown).

NOTE It is recommended that the device that should be started (stopped) first be defined
as zero
(will appear as --:--).

IN-PROGRAM DELAYS

o Shift delay (sec): Define the time (in seconds) between each valve change. The
shift delay can also be a shift advance by inserting a negative value. This means
that the next valve will start before the previous one.



e Stagger delay (sec): Define the time (in seconds) for the first shift and the last shift
delay between valves (inside of group).



11.1.2 EXAMPLE OF STAGGER VALVE DELAY — MULTIPLE SHIFTS
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11.2 Pump Station Configuration

The GreenField can include up to six pumps. Each valve (irrigation, cooling or misting) can
be connected to one of the pumps or to the pump station. The pump station is a group of
pumps (out of the six possible pumps) that will be started in accordance with the required

flow.

The Pump Station configuration screen allows you to define which pumps are part of the
station, the capacity of the various pumps and their startup and shutdown delays.
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The GreenField automatically calculates the expected flow and determines which pump (or
pumps) should be started (see Valve Configuration for additional information regarding
flow calculation). The GreenField will start the minimal number of pumps required to
supply the calculated flow rate.

If several pumps should be started, the GreenField starts from the largest to the smallest
and will turn them off from the smallest to the largest.

Pump No.: Pump number.

Capacity: Define pump capacity in m3 or gallon. This will be the maximum pump
capacity, above which the GreenField will turn on another pump (if available).
Stability (mm:ss): Define stability time. Stability time is the startup time required
for current pump before next pump can be started up. Stability time is usually
used to prevent voltage drop down and water hammer (see Pump Startup Order
schema).

Off Delay (mm:ss) : Define off delay. Off delay will be the delay time for current
pump to stop after last pump has stopped. This delay is usually used to prevent
water hammer (see Pump Shutdown Order schema).

Station (Yes/No): Define whether the pump is part of the pump station.

The following is a startup and shutdown order schema according to the settings above and
a calculated flow rate of 60 m®/h:
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Pump startup & shutdown order

11.3 Valve Configuration

Valve configuration allows you to configure devices such as pumps, main valves and
drainage measurement of valves.

¢ Valve No.: Indication of the valve number.

¢ Pump: Define which pump or pump station should be started when irrigating this
valve. When choosing Station, the GreenField will choose which and how many
pumps should be started to supply the required (calculated) flow. See Pump
Station Configuration on page 122 for more information).

¢ Main Valve: Define which main valve should be opened when starting each valve.

¢ Water Meter: Configure a water meter to each valve. This option is only possible
when the flow calculation (water meter type) is Standard.

NOTE Make sure that you define an operative water meter. There is no protection against
defining a water meter that isn't properly defined in the system.

Note that when operating using Water Source (unlike Standard, in table 7.5) a valve is not
configured to a specific water meter. In this case, all water meters set in the system are
relevant for each irrigation and their pulses are calculated for the flow rate, hence, water
meter column will be ignored in valve configuration table.

NOTE Make sure that you define an operative water meter. There is no protection against
defining a water meter that isn't properly defined in the system.

NOTE When using more than one water meter it is recommended not to start to valves
that are not configured to the same water meter simultaneously; the GreenField uses
only the water meter connected to the leading valve and does not sum the flow from
the rest of the water meters, this might create unexpected alarms and malfunctions!

¢ Drain Meter: Define which drain meter this valve is connected to.
o Drain Type: Define drainage type:



o Total: Drainage is collected from the complete valve area.
o Sample: Drainage is collected from a representing part of the valve area.

Note that it is possible to set several valves to the same drain meter when working by 'Total'. The system does not allow
operating several valves on the same meter when operating by 'Sample'.

¢ Sample %: When using sample drainage measurement it is required to define the
ratio of the sample area to the complete valve area.

11.4 Valve Flow Rate

UALUVE FLOW RATE

)

DEDDEE | T

Do

LR T
1g, 5868

=
@

e Nominal: Define nominal valve flow rate (m3/h or gallon/min). The GreenField
uses the set nominal flow rate for calculating the ratio between valves when
starting a few valves together, the boundaries for alarms, the total flow rate for
calculating how many pumps to start, etc. Therefore it is recommended to try and
set the nominal flow rate as close as possible to the actual flow rate.

¢ Minimum: Minimum valve flow rate, under which the system will generate a low
flow alarm. When changing the Nominal flow rate this setting is automatically set
to 25% under the nominal flow, and can be manually changed.

¢ Maximum: Maximum valve flow rate, above which the system will generate a high
flow alarm. When changing the nominal flow rate this setting is automatically set
to 25% above the nominal flow, and can be manually changed.

NOTE When starting several valves simultaneously the system will sum their nominal,
minimal and maximal flow rates. An alarm will be generated only if the measured flow
rate is lower than the total minimum, or higher than the total maximum.

NOTE When starting several valves simultaneously, the quantities between them will be
divided based on the ratio of their nominal flow.



1.5 Water Meter

e Ratio: Set volume per pulse of each water meter or auxiliary meter.
o Type: Define type of flow calculation:

o Standard: In this function valves which are operated in a group should be
connected to the same water meter.

NOTE If a few valves configured to different water meters will be started simultaneously,
the GreenField uses the flow measured by the water meter connected to the leading
valve.

¢+  Water source: The GreenField will sum or deduct flow measured
simultaneously from a few water meters. When choosing this function an
additional column called "SUM” will appear, this column enables to define
which water meters should be summed and which deducted from the total
measured flow.

NOTE Flow calculation type is a general definition for all water meters, therefore when
changing type of water meter for one of the water meters the type will be changed for
all water meters.

NOTE When setting flow calculation (water meter type) to Water source it is not possible
to configure valves to water meters.

¢ Sum: Define whether flow measured by each water meter should be added to the
total measured flow or deducted:

“wan

o “+" Flow measured by this water meter will be added to the total measured
flow.

o Flow measured by this water meter will be deducted from the total

measured flow.

NOTE Since flow cannot be negative, if the controller measures negative flow it will show
zero.

NOTE If all valves are set to “~“ the system will ignore the measured flow and will use the
calculated flow (based on the nominal flow).




NOTE It is very important to choose the correct flow meter for the application. Choosing a
wrong flow meter might result in measurement errors or an inaccurate control. For
instructions regarding how to choose the correct water meter see GreenField Irrigation
> General » Flow meter determination.

11.6 Dosing Channel Configuration

No. Pump Method Ratio

1 Analog Time (Lit/h) 300.000
2 Analog Time (Lit/h) 300.000
3 Venturi Time (Lit/h) 150.000
4 Venturi Time (Lit/h) 200.000
5 Analog Time (Lit/h) 150.000
6 Venturi Time (Lit/h) 150.000
7 Venturi Time (Lit/h) 150.000
8 Venturi  Time (Lit/h) 150.000
No. Ratio React High (%)
1 300.000 EC 50

2 300.000 EC 50

3 150.000 pH 50

4 200.000 pH 50

5 150.000 EC 50

6 150.000 EC 50

7 150.000 pH 50

8 150.000 pH 50

No. High (%) Low(%) V/P(L)
1 50 20 0.100

2 50 20 0.100

3 50 20 0.100

4 50 20 0.100

5 50 20 @ memmme-
6 50 20 @ mmmmeee-
7 50 20 @ mmmmeee-
8 50 20 @ memmme-

e Pump: Select the type of dosing pump:

o Venturi: The dosing unit consists of Venturi driven injectors. The dosing
booster will be turned on when fertigation is active (refer to the following
section).

o Hydraulic: The dosing unit consists of hydraulic fertilizer pumps. The dosing
booster is not needed and will not be turned on when Fertigation is active.
When working with hydraulic pump, the method can only be Liter/Pulse and
EC & pH control is not possible.

o Electric: The dosing unit consists of electrical fertilizer pumps. The dosing
booster is not needed and will not be turned on when Fertigation is active.

o Analog: This dosing unit consists of pumps controlled by 4 - 20 mA analog
output. Define the analog outputs in Analog Output Definition, page 47.



NOTE # Calibrate the analog and Venturi dosing pumps. Refer to the following
sections.

¢ Method: Select the operating method:

o Liter/Pulse: Define whether a dosing meter is connected to this channel and
used for control purposes. Set the volume per pulse on the Ratio column.

o Time (cc/sec): Define whether the calculated flow rate of the dosing channel
is in CC (gallons) of fertilizer per second.

o Time (Liter/min): Define whether the calculated flow rate of the dosing
channel is in liters (gallons) per minute.

o Time (Liter/Hour): Define whether the calculated flow rate of the dosing
channel is in liters (gallons) per Hour (default option).

¢ Ratio

o Method is Time: Define calculated flow rate, this will be the flow rate of the
channel when completely open.

o Method is Liter/Pulse: Define the volume per pulse.
¢ React: Set the required use of the channel:

o EC: The channel is used to increase measured EC, meaning it will be opened
more when the measured EC is lower than the set EC.

o pH: The channel is used to decrease measured pH, meaning it will be opened
more when the measured pH is higher than the set pH.

o Passive: The channel does not respond to changes in measured EC/pH,
meaning it will be opened as set in the dosing program regardless of the
EC/pH values.

o Alkali: The channel is used to increase measured pH, meaning it will be
opened more when the measured pH is lower than the set pH.

NOTE If EC/pH control is off, or the channel is used for proportional injection only (for
example in order to inject chemicals) set reaction to passive.

¢ High %: set an injection percentage limit. This percentage will limit the deviation
from set dosing recipe when GreenField is injecting more than specified in order to
try and reach the target EC/pH values.

¢ Low %: set an injection percentage limit. This percentage will limit the deviation
from set dosing recipe when GreenField is injecting less than defined in order to
try and reach the target EC/pH values.

e V/P(L/G): This parameter will be disabled when operating by Liter/Pulse. Define
the volume per pulse of the dosing meter (liters or gallons). Only required when
using a dosing meter for measurement and alarm purposes. When using a dosing
meter for control purposes the volume per pulse of the dosing meter should be
defined on the Ratio column. The letter between the brackets indicates whether
the volume units are in Liter or Gallon.

11.6.1 CALIBRATING THE ANALOG DOSING VALVES

Analog dosing valves must be calibrated before using them. A 4 - 20 mA signal controls
the valves; however, there can be differences between the current flow and the actual
fertilizer flow provided. Therefore, analog-driven injectors must be calibrated.



e Before beginning, turn off all EC pH alarms. During calibration, fertilizers are
distributed at levels that can (unnecessarily) trigger alarms.

¢ During calibration, the irrigation system must operate in manner that is
representative of how the system operates in actuality. Doing so enables accurate
calibration. Operate the irrigation system manually at a level that it is typically used.

¢ Calibrate each analog channel separately!

How to calibrate:

1. Manually open the analog dosing channel to 100%. The Visual Flow Meter displays

the dosing channel flow rate.

2. In Configuration > Dosing Channel Configuration (7.6), insert this value in the Ratio

field.

3. Close the analog dosing channel to 10%.

4. In Configuration > Dosing Channel Configuration, click the 2=l jcon. A drop down

list appears.

Calibration
% Liter Time-hour

150.000
75 250.000

Close

5. Record the dosing channel flow in the field labeled “10%".

6. Repeat this step for 25% and 75% and record the values in the respective fields. The
following figure shows an example calibration.

0 A
1 Analog Time (Liter/Hour) ~| 300.000 |ACID a0 L N
2 |Venturi Time (Liter/Hour) % n ______
3 |Venturi Time (Liter/Hour) ﬂ ______
4 |Venturi Time (Liter/Hour) w 777777
L] c )
B~ or Time-ha

10 50.000

25 150.000

75 250.000

7. Repeat this procedure for each analog dosing channel.
8. After completing the calibration, reactivate the EC pH alarms.

The following graphs is an example of how fertilizer is distributed after calibration. The
green line represents linear (digital) control; the red line represents the actual amount of
fertilizer to be distributed after calibration with the analog dosing valve.



Analog dosing channel Open % Vs Flow L/H

100 100
. /

75

250/02(] / 25
10%
0 50 100 150 200 250 300 350

L/H

11.6.2 CALIBRATING THE VENTURI PUMPS

The following section details how to calibrate the dosing valve when using Venturi Pumps.
1. Ensure that all dosing channels are physically connected to the fertilizer tanks.
NOTE For purposes of calibrating the dosing, the tanks can be filled with water.

2. Verify that the needle valve is completely open (100%).
3. Go to Testing » Relays.
4. Manually operate the Irrigation Program and Dosing Booster.
5. Go to Test > Analog Output.
a. Set the status as Manual.
b. Define all openings as 25%.
c. Check the injection rate/fertilizing rate on the Rotameter.

Example: If the observed rate is 100 liters per hour when set at 25%, the
maximum rate should be 400 liters per hour (formula: 100 / 0.25 = 400).

NOTE Even when the Venturi capacities are the same, and the opening percentage is the
same for each valve, there can be small variations in the actual flow rate.

NOTE Be aware that when you use water to calibrate the Rotameter valves, there can
different reading when fertilizer is actually used.



6. Go to Configuration > Dosing Channel Configuration.

7. Under Ratio, enter the calculated injection rate/fertilizing rate. In the following
screen, these numbers would be changed to 400 (the result of the equation shown in
step 50).

8. To fine tune the ratio:

a. Prepare an Irrigation Program using the most common dosing capacity
program.

b. Run the program.

c. Check the actual flow on the Rotameter.

d. Adjust all Rotameters to the same flow by adjusting the Ratio settings as
needed.

NOTE Decreasing the flow in the controller settings increases the actual flow seen in the
Rotameter.

NOTE The goal of this process is to equate (to the greatest extent possible) the
Rotameter’s actual flow rate to the flow rate shown in Hot Key 4.




11.7 Dosing Configuration
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EC Control: Define whether EC control should be operative.
pH Control: Define whether pH control should be operative.

EC Alarms: Define whether EC related alarms are operative. When EC control is
set to ‘Yes’, EC Alarms are automatically set to ‘Yes' and cannot be changed.

pH Alarms: Define whether pH related alarms are operative. When pH control is
set to ‘Yes’ pH Alarms are automatically set to ‘Yes’ and cannot be changed.

Minimum On Time (sec): Define the minimum time the dosing regulator may be
opened for. This feature is used to protect the regulator from being excessively
turned on and off. The minimum allowed on time is 0.4 seconds.

Minimum Off Time: Define the minimum time the dosing regulator may be turned
off. This feature is used to protect the regulator from being excessively turned on
and off. The minimum On time allowed is 0.4 seconds.

EC Coarse Tuning (0-10): EC Coarse Tuning is used to adjust the speed and
strength of the EC control. A higher value will result in faster correction but might
lead to over shooting (see Appendix 1 - General > EC/pH correction adjustment for
further information).

EC Fine Tuning (0-10): EC Fine Tuning is used to fine tune the EC control shooting
(see GreenField Irrigation > Part 2 > General > EC/pH correction adjustment for
further information).

pH Coarse Tuning (0-10): pH Coarse Tuning is used to adjust the speed and
strength of pH control. A higher value will result in faster correction but might
lead to over shooting (see GreenField Irrigation > Part 2 > General > EC/pH
correction adjustment for further information).

pH Fine Tuning (0-10): pH Fine Tuning is used to fine tune pH control shooting
(see GreenField Irrigation > Part 2 > General > EC/pH correction adjustment for
further information).

EC Control Cycle (sec): Define the control cycle for EC control. This should be the
time it takes the system since it injected fertilizer/acid until the change in
recognized by the system.

pH Control Cycle (sec): Define the control cycle for pH control. This should be the
time it takes the system since it injected fertilizer/acid until the change in
recognized by the system.

EC/pH Averaging (0O-Low, 20-High): Averaging factor for EC/pH measurement.

EC/pH averaging should be used to enable correction when injection is not
homogenous.



e Dosing Booster Off Delay (mm:ss): Define the time that the dosing booster should
be left on after dosing has ended. This time is usually used to circulate the acid
and nutrients in order to prevent high concentrations in the area of the venturies
and dosing booster when the system is idle.

¢ Dosing by QTY. Method:

o Bulk: All channels set to QTY (quantity) dosing method will inject the set
quantity in one bulk, starting after water before quantity/time has elapsed.

o Spread Out: The set dosing quantity of all channels set to QTY (quantity)
dosing method will be spread throughout the irrigation.

11.8 EC Pre-Control Configuration

o EC Pre-Control Runtime: Set the time it takes the EC Pre-Control valve to
shift from fully closed to fully open. This parameter is very important and
must be exact as the controller uses this parameter to calculate the opening
percentage of the EC Pre-Control valve.

o EC Pre-Control Control Cycle: Set the time it takes since the EC Pre-Control
valve changes position until the change is measured by the EC Pre-Control
sensor.

o Coarse Tuning: Coarse Tuning is used to adjust control speed and strength. A
higher value will result in faster correction but might lead to over-closing, a
lower value might result in slow reaction.

o Fine Tuning: Fine Tuning is used to fine tune EC Pre-Control behavior.

e EC Pre-Control Pump:

o Start With First/Last Device: Define whether the EC Pre-Control Pump
should open with the first or the last device of the irrigation (refer to table 1.3
to see device startup order).

o Off Delay: Define Off delay (if required) for the EC Pre-Control pump.



11.9 Drainage Configuration

HNo.

Eatio Off Delay
Liter-Fulse

Lt LRty B S

2a

Ratio: Define volume per pulse of the drainage meters (liter/pulse or
gallon/pulse).

On Delay: Define how long a valve, which is configured to this drainage
measurement, should be open before the measured drainage is related to this
valve. All drainage measured before this time has elapsed (although the valve is
open) will still be related to the previous opened valve that was configured to this
drainage sump.

Off Delay: Define how long after irrigation has finished, the measured drainage
should still be related to the previous irrigation. This value is used to “tell” the
controller when to stop relating drainage to the previous irrigation and write it to
all relevant history tables.

11.10 System Pressure Configuration

Low Pressure Alarm p|B. In Sensor ]
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Define which pressure sensor (inlet or outlet) should be used as the system'’s pressure. This
sensor can later be defined to stop the system in case of low pressure (see table 1.7).



11.11 EC/pH Range Definition
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Define the range of the EC/pH transmitters.

o Default settings for Munters EC/pH transmitters is:
o EC:zeroto10 mS
o PH: zero to 14 ppm

o EC Control Sensor: Define which EC sensor should be used for control. When
setting EC 1+ EC 2, EC1 will be used for control, and EC2 will be used for
verification.

¢ pH Control Sensor: Define which pH sensor should be used for control. When
setting pH 1+ pH 2, pH1 will be used for control, and pH2 will be used for
verification.

11.12 Pressure Sensor Range Definition
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e O -5Voltor4-20 mA: Use the arrow keys to move the cursor to the O Volt (4
mA), press ENTER to switch between O - 5 Volt and 4 - 20 mA.

e 0 Volt (4 mA): Define the pressure (bar or PSI) that should be presented when O
volts (4 mA) is read by the GreenField.

e 5Volt (20 mA): Define the pressure (bar or PSI) that should be presented when 5
Volts (20 mA) is read by the GreenField.

The GreenField will create a linear graph between the O Volt (4 mA) to the 5 Volt (20 mA).

11.13 Cooling Configuration

The cooling configuration screen will only be visible after one (or more) cooling valves have
been defined in the DEVICE LAYOUT table.




¢ Pump: Configure a pump to each cooling valve. This setting is not necessary if the
cooling pump is not controlled by the GreenField.

e Main Valve: Configure a main valve to each cooling valve. This setting is not
necessary if the cooling doesn’t have a main valve.

11.14 Misting Configuration

¢ Pump: Configure a pump for each misting valve. This setting is not necessary if the
misting pump is not controlled by the GreenField.

¢ Main Valve: Configure a main valve to each misting valve. This setting is not
necessary if the misting doesn’t have a main valve.



12 Installation Menu

DEVICE LAYOUT
DEVICE LIST

DIGITAL INPUT
ANALOG INPUT 1
ANALOG INPUT 2
ANALOG OUTPUT
HARDWARE CHECKLIST

NOUnhLhWNE=

¢ Device Layout, page 136

¢ Device List, page 138

o Digital Input, page 138

¢ Analog Input 1-2, page 139

¢ Analog Output, page 142

o Hardware Checklist, page 142

12.1 Device Layout

The device layout screen allows you to assign functions to each output (relay).

1. Place the cursor on the Function column, use the arrow keys to reach the relevant
line, and press ENTER. A selection list including all available devices will appear.

2. Choose the required device and confirm by pressing ENTER. The cursor will move to
the No. column.

3. Specify the number of the device in the controller and press ENTER to confirm.

4. If you wish to define several devices of the same type, for example valves 1to 10,
configure the first one and press ENTER a few times until you reach the required
amount. The GreenField automatically continues with the same device until instructed
otherwise, or until reaching the system limitation for that device.

¢ Relay: This column is divided to two sub-columns indicating relay number and the
location of the relay card;

O

O
O
O

Local: Numbers 1to 64 and the card exists.
EXT 1: Numbers 65 to 128 and the card exists.
EXT 2: Numbers 129 to 196 and the card exists.
EXT 3: Numbers 197 to 256 and the card exists.

NOTE If the card does not exist, the column can show either 'N/A' (see Screen 4 on next
page) or 'R.U." (see Screen 5 on next page), according to parameter “Remote Unit Type”
in table 6.2.



NOTE If a selected value is different than 'None' in table 6.2, 'R.U." is displayed in this
table (see Screen 5 on next page).

NOTE If 'SingleNet'is chosen in table 6.2, the screen consists of 256 outputs.

NOTE If 'Radio'is selected in table 6.2, the screen contains at least 64 outputs.

Screen 1

Screen 2

Screen 3

Screen 4




Screen 5

NOTE After making changes, be sure to exit and return again to check for errors. The
GreenField will delete and replace conflicting assignments with ‘---'.

12.2 Device List

The Device List screen allows you to view what type, and how many devices are currently defined. This screen automatically
updates depending on the devices set in the 7.1 screen.

12.3 Digital Input

Place the cursor on the relevant line and press ENTER. A selection list will open. Choose the
required sensor and press ENTER to confirm.

Inputs 1-32 are according to the following:
e Cardno. T:inputs1-8
e Cardno.2:inputs9 - 16
e Cardno.3:inputs17 -24
e Cardno. 4:inputs 25 - 32




NOTE If the cards do not exist, either 'N/A' or 'R.U" will be displayed, according to
parameter “Remote Unit Type” in table 6.2.

NOTE This table refers to both local and extension boxes.

NOTE The card number is set according to its jumpers regardless to its location (local or
extension box).

12.4 Analog Input 1-2

1. In Installation > Analog Input 1, define input function(s) as Analog Sensors.

Channel Input Function No. Channel Input Function No.
LOCAL 1 <None> - LOCAL 1 <Non
LOCAL 2 <None> - LOCAL 2 <Non | 08. Out Temp.
LOCAL 3 <None> - LOCAL 3 <Non | 09. Out Humidity
LOCAL 4 <None> - LOCAL 4 <Non | 10. Radiation
LOCAL 5 <None> - LOCAL 5 <Non | 11. Wind Direction
LOCAL 6 <None> - LOCAL 6 <Non | 12. Pressure In
LOCAL 7 <None> - LOCAL 7 <Non | 13. Pressure Out
LOCAL 8 <None> - LOCAL 8 <Non | 14. Rain Sensor
LOCAL 9 <None> - LOCAL 9 <Non | 15. EC Drain Sensor
LOCAL 10 <Non

2. If required, in Installation > Analog Input 1, define the Expansion Channels.

Channel Input Function No.
EXP1 12 | EC Sensor 1
EXP1 13 | pH Sensor 1
EXP1 14 | Temp. Sensor 2
EXP1 15 | Radiation 3
EXP1 16 | <None> -
EXP1 17 | <None> -
EXP1 18 | <None> -
EXP1 19 | <None> -
EXP1 20 | <None> -

3. In Installation > Analog Input 2, define input function(s) as Analog Sensors.

Channel Input Function No. Channel Input Function No.
LOCAL 1 <None> - LOCAL 1 <Non
LOCAL 2 <None> - LOCAL 2 <Non | 08. Out Temp.
LOCAL 3 <None> - LOCAL 3 <Non | 09. Out Humidity
LOCAL 4 <None> - LOCAL 4 <Non | 10. Radiation
LOCAL 5 <None> - LOCAL 5 <Non | 11. Wind Direction
LOCAL 6 <None> - LOCAL 6 <Non | 12. Pressure In
LOCAL 7 <None> - LOCAL 7 <Non | 13. Pressure Out
LOCAL 8 <None> - LOCAL 8 <Non | 14. Rain Sensor
LOCAL 9 <None> - Local 9 <Non | 15. EC Drain Sensor
LOCAL 10 <Non

4. If required, in Installation > Analog Input 2, define the Expansion Channels.

NOTE Define up to 88 sensors.



Channel Input Function No.
EXP1 12 | EC Sensor 1
EXP1 13 | pH Sensor 1
EXP1 14 | Temp. Sensor 2
EXP1 15 | Radiation 3
EXP1 16 | <None> -
EXP1 17 | <None> -
EXP1 18 | <None> -
EXP1 19 | <None> -
EXP1 20 | <None> -

5. In Setup > Analog Conversion Table:

a. Select the sensor type.

b. Enter the required value in the minimum value column.

c. Enter 100 in the maximum value column.

Num. Sensor Type Min Value | Max Value Num Sensor Type Min Value Max Value
1 «-> «-> «-> 1 5 100
2 «-> «-> «-> 2 <NONE>
3 &> &> &> 3 ECh20 10 100
4 «-> €«-> €«-> 4 6 100
Gen. Sensor
Temperature

6. In Test > Analog Sensor, view the actual sensor values.

No. | Type Value
1 Gen. Sensor 24
2 Gen. Sensor 24
3 ECh20 7
4 ECh20 7
5 ECh20 7
6 Temperature 21
7 Temperature 21
8 <None>

9 <None>

10 <None>

7.In Program > Ext Condition, configure the External Condition Program for the

analog sensors.

a. Enter the beginning and
ending time for each program.

b. Under Start An. Dry Cont.,

define the input type.




ONOUNHLWNE

Start An.
Dry Cont.
Ana. Sen 1
Dry Con 1
Dry Con 1
<NONE>
<NONE>
<NONE>
<NONE>
<NONE>

#

hh:mm

ONOUDLWNR

Ana. Sen 1
Dry Con 1
Dry Con 1
<NONE>
<NONE>
<NONE>
<NONE>
<NONE>

c. Define The Trigger Type

d. Under Stop An. Dry Con.,
define the input type.

ONOUNHLAhWNR

Stop An Oper. # Trigger Type

Dry Cont. to Start
Multi Shot Ana. Sen 2 --- 1 Ana. Sen 2 -—
Multi Shot Dry Con 2 One Shot 2 Dry Con 2 ---
One Shot Dry Con 14 3 Dry Con 14 -—-
One Shot <NONE> Only If On 4 <NONE> ---
One Shot <NONE> --- 5 <NONE> ---
One Shot <NONE> - 6 <NONE> ---
One Shot <NONE> -—- 7 <NONE> ---
One Shot <NONE> === 8 <NONE> ===

e. Under Oper. to Start, choose
the required symbol.

f. Under Oper. To Stop, choose
the required symbol.

#*

Stop An
Dry Cont.

ONGOUDLWNE

Ana. Sen 2
Dry Con 2
Dry Con 14
<NONE>
<NONE>
<NONE>
<NONE>
<NONE>

Value

#

Oper. Start Value

to Start

ONGOUHLAhWNE

g. Under Start Value, enter the required value to start the analog sensor.
Under Stop Value, entered the required value to stop the analog sensor.

ONOUNHLhWNE=




In the examples given above, irrigation has been set to start when the analog input is
greater than 25 and irrigation stops when the input is 20. Oper. to Start and Oper. to Stop
require a logical operation. The following table defines these symbols:

Symbol Definition

-—- No operation

<, <= The analog sensor function value is less than/less than or equal to the
start/stop value.

= The analog sensor function value is equal to the start/stop value.
There is a £ 1% allowable deviation.

>, = The analog sensor function value is greater than/greater than or
equal to the start/stop value.

12.5 Analog Output

NOTE The information here replicates the information found in Section 4.5.6, Analog
Output Definition, page 47.

NOTE Install analog output cards.

Channel Dosing Channel No
Local 1 Dosing Channel 1
Local 2 Dosing Channel 2
Local 3 Dosing Channel 3
Local 4 <None> -
Local 5 <None> --
Local 6 <None> --
Local 7 <None> -
Local 8 <None> -

This screen enables controlling the dosing channels valves using a 4 - 20 mA current.

¢ Channel: Read only data listing the analog output channel numbers.

¢ Dosing Channel: Select dosing channel to enable analog-controlled pumping.
When set to None, Venturi driven injectors control the dosing.

¢ No.: Map the channel humber to the dosing channel.

NOTE After defining and mapping the channels, go to Configuration > Dosing Channel
Configuration (page 126).

12.60 Hardware Checklist

Same as Hardware Check List screen from TEST section (Menu 6.6).



13 Controller Advanced Settings

13.1

¢ Pump Station Configuration, page 143

o Multiple Water Meters, page 143

¢ Drain Meter Measurement, page 145

¢ Various Dosing Channel Configurations, page 146
¢ Dosing Configuration, page 148

e Dual EC/pH Sensors, page 148

¢ Hot Keys and Status Screens page 150

o Operation Mode, page 151

Pump Station Configuration

Program

CONFIGURATION
DEVICE DELAY CONFIGURATION o
UMF S TH N CONF TGOR, [1] :

bt

Manual

n

=

U5 [ SURD 3 =N

. UALUE FLOW RATE ;

> WATER _METER

: BOSING CORETEDRRTY

. IS TN I LLE

* EC_PRE-CONTROL CON
iF TGO

Alarr

b

Setup Installation

Pumps 1, 2 & 3 form a station

STATION IIZDNFIG
ATI0

Fume 4

Station
Station
atation

i
1
PumpP 4 1
1

(AT N T,

S
i 15l
RESSURE CONF IGURAT IONG

[
-

of pumps 1,2& 3

Valves 1 & 2 allocated to Pump 4
Valves 3, 4 & 5 allocated to station

[ - o ¥
'.m'f Capfa“git"a SLgﬁ:iéét.u I‘Jf‘rfr:mgzéau %” SR e B First pump to start will be the biggest, first pump to stop
1 6. 008 EmCTEgy BBy 1 e i VES will be the smallest
2 78, i @ ‘ 2 gaile  9a:1g VES
3 ea.ggg 88 {g Sg }? 0 ae: 15 aa: 15 AFS !
4 4 ——f-- —i—= NO !
e Y !
- & |
e T PImp 2 |
St e etrenact e st ;s .. 1
each pump.: Off //¢/ %%W %////
i BB
W) N " 3
COMF IGURATION i — = l_ e e Ve Irrigation | 2 o
TEUICE_DELAY CONFIGURATI P e T L el S 'S 'puration ' S ' O
: PUF{TPL Y Gl LR alve eter Meter S = uration = =]

Multiple Water Meters
e Option A - Standard Use/Measurement
e Option B - Multiple Water Sources




13.2.1 OPTION A - STANDARD USE/MEASUREMENT

ass ﬂ@'ﬂ D Z CONFIGURATION £
aes
sen = . DEUICE_DELAY CONFIGURATION

1
2 . X i 2. PUMP _STHTION CONFIGURATION
Progran Manual Alarm History 3. VALUE CONFIGURATION
- | _

. LUALVE FLOW RATE
Test Setup ('(mf\ Installation|

Enter capacity and type for additional water
meters

zrirtion

n Water  Drain
ve Meter Meter

1 umP 1 1 -

% PumP % % = Configure meters to valves

| e 2 = Ex: Valves 3, 4 & 5 are allocated to
-

*| water meters 2, 3 & 4 consecutively

nly one water meter can be measured at a time.

13.2.2OPTION B - MULTIPLE WATER SOURCES
This option is used for water management, meters are located before the irrigation system.
NOTE Cannot allocate a water meter to a valve.

The controller will simulate a virtual water meter with a calculated flow of
WM1T+WM2+WM3-WM4.

Water meter 3




13.3 Drain Meter Measurement

Use this option for greenhouses drain applications.

Option A- Total Measurement

£ _CUNFIGURHTION

Uzlve Purmr Main Wat. Drain
No. Ualve Meter Meter

1 Pume 1 il il 1

e Pume 1 1 1 -

3 Pump 1 1 i -

4 Pump 1 1 3 -

5 Fume 1 1 4 =

3 ¥

Option B- Sample Measurement

] URH
Ualve| Main  Hater Drain Drain
No. Uzlve HMeter  Meter TyPe
1 1 i 1
3 1 1 =
3 1 Z -
4 1 Z -
S - 4 -

Uzlve| MWater Drain  Drain Samfle %
No. Meter Meter Tupre

(L ENPTRT
By ——
[N

o TRATHRGE CONFTGORATION e DRHTNAGE LU
Meter| Ratio.  On Delady 0f ate : 4 Delay
ﬁo.e: Litef-'melse n Dela f Delay Mﬁgcr T = 0ff Delay

CO=ITN B AP

Measure delay:

Q=IO CARI—

W i

Total Flow

777

Sample

On delay= time it takes for water to get through the system.
Off Delay= time after irrigation it takes for water to fully drain
and stop drain measurement.

13.3.1 DRAINAGE TIMING QOPTION A

Use this option when irrigating one valve is which allocated to a drain meter.

Drain

: sk et Mn Bix Rb R |
1 a'e-ia'.'in:-.' |3 1 - 1 Tl &l |
g g e E gizz-szj
E _____ i Y SRS IOy - I
=
// W
A A A A T A T A T AT AT AT AT
A
| | | |
08:30 08:35 09:00 09:10 09:20 09:30




13.3.2 DRAINAGE TIMING OPTION B

Use this option when irrigating two consecutive valves which allocated to the same
drain meter.

1. Fallo On Delad Q7 Fejaw
0, |Liker Fulew

% 1.e60 3a=|a'::é,u: B3 11
g
a

P >
Galee] M2, MM R man m
' i

1 = 1 [okal

| 4 i 1 Il |
i Lol

e e il .

Drain meter 1

NOTE : Valve 2 “On
Delay” is taking
WW control of valve 1 “Off
Delay”. Means that
valve 1drain
measurement finished
while valve 2 drain

R A A A A AT

08:30 08:35 09:00 09:05 09:20 09:30 measurement iust
DRAIN LOG
H ST ]
NY) (i o immm
b OO ETED .f Fa '
ve EEILY THEETGAT [OMN
G- DERTGATION RCLUMULAT J o]
- T L M TEE i
« HCLUUMUL AT [ON RESET
1L 17
I OOl T M
L —
History View drainage history log:
Menu

Ist column - drain percentages of total

2nd column - real drain amount (liter or

13.4 Various Dosing Channel Configurations

e Method 1
¢ Method?2
e Method 3

13.4.1 METHOD 1
¢ Dosing Pump control = Calculated according to Nominal Flow Rate
¢ Dosing pump measurement = Calculated according to Fert. Meter
¢ Dosing pump type = Venturi or Electric



Inject ferilizer aczording to nominal capacity of pump‘measure from fertilzer metar for verification purposes

Set dsng meter ratio ViF of dosing meter, =
walume per pulse in er (L} ar galon [3)

Setalarm when the difference between
the nominal desing fiow and the
measured dosing flow is i (defaull
W 5ot at recommended 25%)

13.4.2METHOD 2

e Dosing Pump control = Calculated according to Nominal Flow Rate
e Dosing pump measurement = Calculated according to dosing pump flow rate
¢ Dosing pump type = Venturi or Electric

13.4.3METHOD 3
e Dosing Pump control = According Fert. meter pulses (For quantitative injection
only)

¢ Dosing pump measurement = Fert. Meter
e Dosing pump type = Hydraulic




13.5 Dosing Configuration

uw.”‘SE

BLID R
=3, 08 ;

HL LD

Y/ Type of each channel configured
by technician during installation

e EC- channel influenced by EC levels

e ACID- channel to inject acid to reduce

pH levels

o PASSIVE- no EC/pH influence
o ALKALI- channel to increase pH levels

i h EHERTEL CUREICIERTTON

EC Coarse Tuning

EC Fine Tuning

pH Coarse Tuning

pH Fine Tuning

Control Cycle EC

Control Cycle pH

EC/pH Averaging (0-Low, 20-High)
Dosing Boost Off Delay (mm:ss)
Dosing by QTY. Method

WhHhhununun

00:02
SPREAD

13.6 Dual EC/pH Sensors

o EC/pH coarse tuning- when way off target,

fcuster/stronger correction

o EC/pH fine tuning- off target is low,

slow/light correction

e EC/pH Control cycle- Delay time from

fertilizer/Acid injection point to EC/pH
sensors reading

o EC/pH averaging- balanced reading from
EC/pH sensors

Additional sensors as fail-safe and to verify if difference occurs; alarms signal.

Install sensors

AP
Io
=
[=]
=
L

——

als None >
1. TemP. Sensor E
2. HumiditY Sensor
a3 S

85, Out Temp.

= G000 =JTOUNE (b

[

P R | O

CONFIGURATION

. HHLHE FLOW RATE
WA METER i
S i

ALARM

ALARM RESET
. HISTORY
« ALARM IIEF[NITIUI'J
« HLARM SETTIN
EC-FH_HLARM IIEF]NITIDN

Enter sensor difference to set alarm

" EL-FH LUNFIGURH]
Sensor 4 mA 20 mA Sensor Dif.
18
14
18 ——
14 ==
28
» EC
13 PH 1+

Selectaction and delay-
if 1 sensor fails, sensor 2 activated

FH High
PH Low-Fail

EC-P.Hi/Fail

Bt 20N, hit"
(B z2n: Bif:

Descrirtion Irri. Dose Delay Hlarm
mm:ss Hetiv

EC High-Fail

EC Low

Ll o TUURHT T ON

Sensor 4 mA 20 mA Sensor Dif.
EC 1 a 1@

PH 1 a 14
G s
EC P a 20

EC Control Sensor EC 1+E!
M Control Sensor : PH 1+PH

At end, if one sensor fails, the technician can set
the system to be controlled by the 2" sensor

'___!!nﬁilﬂ!.‘flil“mu_
4 mA 28 mA

Sensor Dif.

OO
Pt s bt
DEDLED




o DUAL EC/pH SENSORS- Additional sensors as fail-safe and to verify if difference
occurs, alarm will signal.

End day time

Stop time for measuring water
and dosing accumulating
information from irrigation valves
and dosing channels

Current. Time
ate ;
End Day Time

TION
h

A
T

N
IERATION

DO MD-c—jui=

.EI:D?D-\]U'\UI-F-M
ADEZNZTM. U
b fatrarem)
DinzDms,

=

[y

Max. C°°||n9 Para"el Max. misting parallel Define cooling/misting valve/pump

CONFIGURATION CONFIGURATION COOLING CONF TGURH N
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ERESSL 16; ZUETEH Br E ONF TG L 1
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Lan@ugﬂu
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v
i
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[ pressure limit.

Stop irrigation? Stop Dosing?
Sy e SYSTEM SETUP
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Z
2
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s
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otked Number

ushing °

Set to pause irrigation during Set to pause irrigation during Set to pause dosing during filter
cooling/misting process, then filter flushing process, then flushing process, then resume
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SYSTEM SETUP
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Default hot key/ H|story resolution

e Change setting of default hot key that will be
present for the grower as a default.

Jur-1nd L2 15 40 X .
Durind Cooling Pre o Set history resolution-how often system saves
uring I : ]

information

1 HOUR

Weather station

e Local - Only one controller network

ind Mistin® Progess 7 .
3 1] V-3 (3 5 o Master - connected to station, transfers data to

[ 2
L1 7 shipd Y LOCAL |ES

SLALE slave controller
elay Between Ualves (sec) |[EENEGE | -5

e Slave - more than 1 controller network, not
connected to station but receive data by

letord Resolution 1 HOUR
H L] . .
ﬂm‘mﬂluiim roller Functlon MASTER communication to the Master

ontrral ler Humber 1

21 all

Baud rate

e Select baud rate of communication:

-
ind Filter Flushing 2 VES
S %, - s e Lower Port - Controllers and PC
1 o Upper Port - Controller and its expansion
E—— - boxes/Remote unit (SingleNet)
MASTER
an 2t Humber ol
BaudFd*H - Lower Fort 3 ggﬁﬂ =
LdudF:'a’r-- - Uerer Fort 4 = =]

13.7 Hot Keys and Status Screens

In the Active Irrigation screen, view the status of the system by pressing number keys
corresponding to each hot key.

Hot Screen 1- Active Irrigation Hot Screen 2- Irrigation Process Status

nLTIUE IPPIGQTIUN

' : i e YrRTCATION PROCESS .

U l r .

hﬁ%g @Az 18 6e G@:@é:@-a »:1(-1:1:42:52 FProg:Un.irr Ualwe: 1 Time: 16:43:45]

(5]

EED t Set. Actual Flow Walue

p
Hater Ba: 14 Ba:8a B.8608 OH
Chan. 1 5.488 H. 9@ ————— QOFF
Chan. 2 5. 88 E A 299, 308 DFF
Ebah. 3 .88 BE 999.99@ OFF




Hot Screen 3- Program Status Hot Screen 4- Water Flow & EC/pH Status

~odram s S-0ct-87 Bid3: H
Program: 1 | 18-0ct-87 | 16143:53 | . WHTEREF LUV A
Status End Hhi: 100,666 (Tr3. 185 5.5 ———o=
¥1me = H1n1mum 2068 Hct. H.888 | |Hct. -

= Maximum —t - = =

RégESum - Measured-Limit. | ———=¢——— OrentX)  MindX) Pracx) Max(d
Clock Starts - Given<Set A< a oh
Starts Due To Rad Sum —_— Ehan. 1 -— s = i
Starts Due To Max Time -— S| 2 - _— Ll B
Total Cucles Given 5] |Chan. 3 e i e i
Last Start —r =i
Elarsed Time pa:E3: 12
MNext Start el

Hot Screen 5- Filter Flushing Status Hot Screen 6- Temp. & Hum. Status

¢ ITEMF & HUMIDITY W
i Na. TemP.  Humidity
L | @, e

Flush_Stat o 2 >
Tine To Hext Flush | ®@1:82:5% 3 JNONE>  <HOMES
Delta Pressure (Digitall 0 4 <HOME » ZHNOME >
Flushing Filter Ho. - 5 < HOHE > OHE
Remaining Fllters Q. @ & <HOME > 4 MOME >
D= ] @@ 85 7 {HONE>  ¢NONE >
Lurrent Delts Pressure SoE o ZHOME > ZMOME >
\Main Filter Delad aa:ea:le | LHUG- R 52,0 AAJ

Hot Screen 7- Weather Station Status Hot Screen 8- System Pressure Status

Qutside TemPerature
Outside Humidity
Hind Direction

Mind Skeed
Radiat.ion

Radiation Sum

Eain Status

REain Flow

Daild Rain

Ualue

o
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Km<h Sensor
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T e e

#The Highlidhted Sensor Is
The Sdstem Pressure

13.8 Operation Mode

There are three levels of operation:

e Read Only (restricted): All the parameters and menus are visible, but cannot be
modified

e User (partially restricted): Menus 1-6 are fully accessible and can be modified.
Menus 7 and 8 can be viewed but not modified

e Technician (unrestricted): All menus are fully accessible (no restrictions)

To change the operation mode, select Mode.

OPERATION MODE - USER

2 b

On the Front Panel, press Zone/Log In.



Fecognire the |___OPERATION MODE___
recognizes the

operation mode Please Enter Password
according to the

password that is
entered:

MODE PASSWORD
Read Only 0000
User 9999
Technician 1948
If an incorrect password _
is entered, then this

screen will appear: WRONG PASSWORD

Please Try Again.

The Operation mode can be configured to automatically return to the “Read-Only” mode
after a certain amount of time.

NOTE Refer to the 10.2 System Setup section.

History Resolution >

Controller Function > LOCAL
. Automatic return to RO > NO
— mode

Return period to RO mode > 00:10

9600

Controller Number > 1
Lower Port — Protocol > GREEN NET
Lower Port — Baudrate > 9600
Upper Port — Protocol > NONE
| 2

Upper Port — BaudRate

o To perform a cold start or firmware upgrade, the controller must be in the
“Technician” mode.

If there is a power failure, the controller will power up with the last mode that used.



14 Appendix A - GreenField Parts
List

Item # Description Part #
GreenField/Climate Power supply card 115VAC 960-99-00041
1 GreenField/Climate Power supply card 230VAC 960-99-000T11
2 GreenField/Climate 24VAC output cards, 8 outputs 960-99-00002
3 GreenField Memory backup key - Data Plug 960-99-00034
4 GreenField/Climate Input/Output BUS card 960-99-00012
5 GreenField/Climate Communication card RS-485 960-99-00006
6 GreenField/Climate Dry Contact output card, 8 outputs 960-99-00003
7 Green Climate Cont. Arm CPU Card 960-99-00010
GreenField Cont. Arm CPU Card 960-99-00042
8 GreenField/Climate Digital Input Card, 8 inputs 960-99-00004
9 GreenField/Climate Analog Input Card, 11 inputs 960-99-00005
10 GreenField Analog Output Card, 4 outputs 960-99-00037
11 GreenField Display card with LED backlit (new type) 960-99-00033
12 GreenField/Climate Keyboard card 960-99-00013




Item #

Description

Part #

13

GreenField /Climate SD card

960-99-00035

14

Greenfield - Flat Set NMCPR Two Flats With Ferrite

960-99-00125




15 Appendix B - Troubleshooting

¢ Controller Malfunction
¢ Burnt Fuse - In Case of Voltage

15.1 Controller Malfunction

CAUTION! HIGH VOLTAGE ELECTRICAL HATARD
Only a qualificd electrician may perform electrical tests!

A\

L]

roltage

woltage
/ \
See step 1 5 .
nexdt pg on thes pe

Entire card if fuses are
workirg but controlles is not

¥ burnl with exira
busgs provded

Main power
source

Fuse from
casing

Burnt fuses with
If fuse is extra fuses provided
burnt

| ]
If fuses are working
but power supply is not

Entire card

Screw 45° CCW




16 Appendix C - Replacements and
Additional Installations

¢ Installing a 24 VAC Output Card, page 156

¢ Removing a Card, page 157

¢ Adding a Dry Contact Output Card, page 157
e Adding an Input Card, page 158

e LCD & Keyboard Replacement, page 159

16.1 Installing a 24 VAC Output Card

24VAC card
in place

Card from box
Controller

A
TR |

<
CONNECT

To outputs

EM OUTPUT CARD FOUND!

DO_YOU WANT_TO
INSTALL IT?

[MEW OUTPUT CARD FOUND
d DO_YOU WANT_TO
INSTALL IT7?

VES (2 NO

Controller




16.2 Removing a Card

NOTE The procedure is the same for all cards.

Contraller

Use pliers to sgueezs stub back
through hole and gertly manipulate
card forward to remave

16.3 Adding a Dry Contact Output Card

CONNECT,

al Low terminal to
power supply and
high terminal to
outputs

Dry Contact
card in place
.

=zl

Card as above

Controller
2 screws

3 47 NEW OUTPUT CARD FOUND! NEW OUTPUT CARD FOUND!
DO YOU WANT_TO D0 YOU MANT_TO
SWITCH INSTALL IT7 - INSTALL 177
oN

Controller YES




16.4 Adding an Input Card

1
Card from box

Controller

3 (o

Vi
% above

e
ety
2l »
=
<
=
Ly
1

Standoffs and screws
from back wall

Standoffs to back
ofcard

2 Screws

»EM INFUT C

Do YOl I
INST

Controller

CARD FOLUND!

FHT Tll
LL :

NU |

alg

iesassae

Jumper to terminal 2

MEW INFUT CARD FOUND!

o o NF\HT TEI
INSTALL

NO

Note: Analog Input card
installed in same way without

jumper.




16.5 LCD & Keyboard Replacement

@ Screws (x4) —|

LED Wires

@ Wire

LED Connectors

~ el
\—@ Screws (x6) —— |
REMOV




17 Appendix D - Sensor Installation
and Definition

¢ EC - pH Sensor Connection, page 160

¢ Measuring Box Connection, page 165

¢ Humidity Sensor Definition, page 166

e Pyranometer Connection - GreenField, page 168
e Radiation Sensor Definition, page 169

e Pressure Transducer Connection, page 172

¢ Wind Direction Connection, page 173

¢ Sensor and Cable Specifications, page 175

17.1 EC - pH Sensor Connection

Jumper Locations

EC 5ensor
Jumper Position Sensor type
Temp Temperature sensor (30 ohm)
0 -5v Humidity, Radiation, Pressure
4 -20 mA EC, pH

o EC Sensor Calibration, page 161



¢ pH Sensor Calibration, page 162
e GreenField pH Calibration, page 164

17.1.1 EC SENSOR CALIBRATION

NOTE Perform the following procedure in one continual session. Interruptions or delays
while performing the procedure can cause calibration failure.

1. On EC/pH screen press

@ Munters

Lil. 41 PH!S.94

EC Calibration appears.

2. Press . Calib 1.4 appears.

4. Clean and dry an EC sensor. Insert the sensor into 1.4mS calibration buffer;

immerse for 5 - 7 seconds and immediately press

NOTE Perform the following step as soon as the EC O screen appears.

5. When the following screen appears, remove the sensor from the buffer and hold it

in the air; press




6. Calibration is in process; wait until next screen is displayed, which indicates that EC
Calibration is complete.

EC calibration is complete.

17.1.2 PH SENSOR CALIBRATION

NOTE Perform the following procedure in one continual session. Interruptions or delays
while performing the procedure can cause calibration failure.

1. On EC/pH screen, press

©Munters

C:1.41 pH:3.34

EC calibration appears.

'H Calibration

2. Press to scroll down to pH
CALIBRATION.

3. Press .

NOTE Perform the following step as soon as the EC 7.0 screen appears.

4. Verify that the pH sensor is dry; insert it into a pH 7 calibration buffer, immerse for 5

- 7 seconds and press



The following screen appears.

5. Calibration is in process, wait until
the following screen appears.

o FR 9 = ENTOT

NOTE Perform the following step immediately upon appearance of the pH 4 screen.

6. Verify that the pH sensor is dry; insert it into pH 4 calibration buffer, immerse for 5

- 7 seconds and press

The following screen appears.

7. Wait until the following screen
appears.

pH calibration is complete.

NOTE If display says "BUFFER FAULT" please refer to Troubleshooting in the EC
pH Manual.



17.1.3 GREENFIELD PH CALIBRATION

QI IF EC and pH
CHECK numbers
match on
both

Prise <=3 Rrrouc ito [ncreapes-lecraase
= Use arrows to
SELECT, In Setup select EC/pH increase/decrease
Calibration I TS L value so numbers
SgeEar | " lalne Factor it el o)
Bl eme S o ENTER when
Bf 3 -
ECF| O = values match
e Press Menu
Fress Arreue Lo TnoreasceTesraasd

GREEM

Sauve Chandes?




17.2 Measuring Box Connection

Euml?ltv—

Input Jumper ¥
Temperature —
Input Jumper &

Cnnnedmn Box

Controller @" O I rﬂ
% ML _Jﬁi_a"‘i'
C-NMCB4-RAICL1 |1
r«@ S @-- 1 :"éi(.‘. | e e jl i
b gf . . = i B
il i = ' — [
1= '_11 =1 | __'—__-_|| T (.
o G i Humidily.Sensor
* _la }I_J'Tmaa__fij__,__!_' fzgé A | |z __—al I"._ _.":E RTS I i '\_J_
Fid iy -;:?,' =z 2 E‘“ === feoh == : (7
2921 ¢ EEds = |-;t—[-”;-%'-——-‘:-”+ )
El_;f__. 1 :_,_...._.”- I ==
133; a Ia.ln_l?'-"'-_'“"|
ol
Cable shield =
oK D
=
connecT | 2N
CABLE ,I__$|
SHIELD TO S .
GROUND !:;F LIt
STRIP r_SJ SavAC VAL
ol

NOTE Can wire 24 VAC terminals of measuring box to 24 VAC on the output terminals.

Jumper positioning

Sensor type

Temp Temperature Sensor (30 kOhm)
0-5V Humidity
4 -20mA EC, pH, CO2

CAUTION TO ENSURE INTERFERENCE AND LIGHTNING IMMUNITY, USE SHIELDED

CABLE ONLY (22 AWG MINIMUM)!

CAUTION POWER AND SIGNAL WIRES MUST BE IN SEPARATE CABLES!




17.3 Humidity Sensor Definition

Measuring Box

Humidity/Temp Sensor

1. DEVICE LAYOUT
2. DEVICE LIST
3. DIGITAL INPUT 1

4. DIGITAL INPUT 2

6. ANALOG INPUT 2

7. HARDWARE CHECKLIST

Channel | Input Function No.
1 EC Sensor 1

2 pH Sensor 1
3 Temp Sensor 1

4 < None _
5 < None _
6 < None

Channel | Input Function No.

1 EC Sensor 00. <None>

2 pH Sensor 01. Temp Sensor

3 Temp Sensor

4 < None 03. EC Sensor

5 < None 04. pH Sensor

6 < None 05. EC Sens. Verify

e Outside Temperature/Humidity Sensor Connection

e Sensor Definition

Channel | Input Function No.

1 EC Sensor 00. <None>

2 pH Sensor

3 < None 02. Humidity Sensor
4 < None 03. EC Sensor

5 < None 04. pH Sensor

6 < None 05. EC Sens. Verify

Channel

Input Function

No.

AU hWNE

EC Sensor

pH Sensor

Temp Sensor
Humidity Sensor
< None

< None

[




17.3.1 OUTSIDE TEMPERATURE/HUMIDITY SENSOR CONNECTION

Qutside Temp —-IN5:

Outside Hum—IN 6 :

Jumper positioning Sensor type
Temp Temperature sensor (30kQ)
0-5V Humidity
4-20mA EC, pH, CO2...

Cable type
4x0.5mm? (20AWG)

Sensor Wires

—— )
’_ ;—-_\ Temp&Hum sensor: Black - COM
—— -

Hum sensor: White - Input
Temp sensor: Red - Input
Hum sensor: Red - +12VDC

- ANALOG INPUT No.
i A X [, - =
- E LREQUT b r

Manual Alarm History 4 =

INPUT
IHPOT

. BH Sens, Uerif
EC Pre-Control 8
Uut eme.

SO I AR

s

Channel 5-Outside Temp.

Channel | InPut Function

| it | D |

. Temr. Sensor

= ENOO0 =T R

(N}

-

[
a X 2=
Alarm History
ﬁgﬁ X Press <-> Arrc
Config Installation|

Factor to change reading




Save Chandes?

Sensor Humidity Factaor
A 5. E
2 HA ——]

CO=J TN L

Press

{=2 Arrows to IncreasesDecrease

Factor to change reading

Pyranomatar; IN7 ~ Jumpar Location

Jumper Sensor type
Position
Temp Temperature sensor
(30k0)
0-5Vv Sensor Type
4-20 mA EC, pH, CO2...
aACE 1y i
3x 0.5 mm2 (20 AWG ) Shielded L
Sansor Wires:
Green: COM.
White: Input
Brown: +12vDC

l
[}
r.
I

.......-l_ij_l. :_.-
L] i ]

4.History

]

8. Install

T




17.5 Radiation Sensor Definition

Saa m@ﬂ ‘Q Z INSTALLATION

rogram Manual Alarm History i. DEUICE LAYOUT

. DEWICE LIST
5. DIGITAL IMFUT
{g} ﬁgﬁ X 4 DIGTTAL THRUT 2
Setup Config stallation r 3 e L -
[ ] :
SELECT,

ANALOG INPUT No.
Tem‘r?.‘S .

(=]

Channel | InPut Function

1 1 EC Sensor 1
i ldxw Sensor 2 r°H 5-=-n=.0r 1
3 5@ 3 me . Ser 1
4 sensm‘ 4 Humldltu Sensor 1
=] ‘EEHE. UEr) S ut T e 1
] Sen & Out Humidity 1
T4 P i Radiation 1
2 o Te =3 < Hone =
lg 2 None —
it i@ < None > E

11 < Hone > 7

Channel 7-Radiation

annel | Infut Function

=
o

= D0~V B G

——

EC Sensor

PH Sensor

Temp. Sens
Hum1dltu Senscr
Out Teml

Dut Humld)tu

é l’19>

5 e
<
<

10| | rer—p—p——

VNN

=

Channel 7

¢ Radiation Sensor Configuration - Munters
¢ Radiation Sensor Connection - Davis

17.5.1 RADIATION SENSOR CONFIGURATION — MUNTERS

A

i

1.Program 2.Marnual 3.Alarm  4.History =1
€. GURAT ION

Hd
i| GURATION

T 1R Ol
&I Hp [GURAT 10N
Ta 8. Install

Ture » | NETAFIN |

Eﬁdiatmn Sen
|’ - [In order to use the radiation

sensor, You must define a factor
larger than zero!

(Radiation

Sel - Ture p WETQF IM

Ualue Factor

2.2 8.8

T X A

l-hnd irection ? -
F. <FRILY 2-1
l“ad‘aa'rc'rget FAICS @

WRITE TO DATA PLUG
REQD FROM DATA PLUG Press {-> Arrows Lo Increase/Decre!

Enter oPeed= Ur Radiation Factor

Define Radiation Factor according to value on
sensor milivolt/watt/m?. To Increase/Decrease
faster, use arrows while holding down ENTER

Rad.

it 1 Fa
0ffset

Press ¢-

iter Skeeds Ur Radiation Fac

> Arrows _to Increase/{recr‘ease




17.5.2 RADIATION SENSOR CONNECTION - DAVIS

Jumper Position | Sensor type

Temp Temperature Sensor
(30kQ)

0-5V Radiation
4-20 mA EC, pH, CO2...

Cable Type: L
3 x0.5mm2 (20 AWG] Shielded

Sernsor Wires:

Red: COM
White: Input

Green: +5V

17.5.2.1Radiation Sensor Definition

=y

l»:i IIJ@"I] g g » I?E:T:nu_nimu

Frogram Manual Alarm History
[n]x]

3¢

snnel [ InPut Function No.
EC Sensor
Z FH Sensor

TemP. Sensor
Humidit4 Sensor

I, T, N TN
AR

2. HIn : < 5
Setup Config nstallation . ;P
Channel 7

anne ]l Channel | Inftut Function Ho
1 EC Sens 1 EC Sensor 1
4 FH Sens 2 PH Sensor 1
3 TenP. S 3 TemP. Sen 1
4 Humidit 4 Humidity Sensor 1
2 ut Tem S Out Teme 1
[3 Out Hum & Out Humidity 1
1t one i Radiation 1
g < Hone g 24 e =
19 < None =) < MNone > =
l? < None i@ £ None > =
< None 11 < Hone > &

Channel 7-Radiation




17.5.2.2

Radiation Sensor Configuration - Option B- Davis

gram 2.Manual

[Radiation Sensor Tupe p | WETRFIN

Davis and press

CONFIGURATION
. UALUE CUNFI?UPRT]UH 4

NG CHANMEL I’I:INFIGUPF!TII
vl ONF IGURAT IO

NTﬁF’iGEIgHF]GUPq”““ ‘
SURE |‘JNFIL1UPF{TIHH~~ i
1]

(=]

c0
RES!

f_RHDIHTTON SENSUR LONEIGURHTION
- lgdjauoﬂ Sensor TdYre p | HAVIS ]

Radiation Se WETAFINM
L

to show options

Press

S
N
(=]

1.Prodram 2.Manual

Q0 DATA_PLUG
FROM DATA PLUG

Chand

Save

Ualue
rempPerature 3.
i

Rad. Offset

=3
o

H
Are

Press < > erome to Increage ['e rel
ter Si Up Radiation Fact

Enter Rad\atlon Factor at fixed
value of 1.67




17.6 Pressure Transducer Connection

Pressure inlet —IN 8 :

Pressure outlet—IN 9 :

Jumper positioning Sensor type
Temp Temperature sensor (30kQ)
0-5V Pressure inlet,
Pressure inlet,

Cable type
3x0.5mm? (20AWG) Shielded

Filter Station Pin-COM —
Pin - Input —

P out - COM
P out - Input

17.6.1 ANALOG PRESSURE SENSOR DEFINITION

N

1
Prigram Manual Alarm History %
3
é
7
ﬁﬂﬁ - :
: HHFIIHHFE CHEL 16 < Hone
Setup Config stallation 11 Wind Di

Channel 8- Pressure In

» """ Inkut Function Channel | InPut Function No.

i EC Sens Sens

2 |pH Senz[os. EC gens. Uerirud B |Eh) Eenson i
3 [Jeur. 5|ge. BH Bens: Nerid 3 e, Sensor 1

umiol - re=Lontro .

2 Out Tem . Qut Teme. - g H:@)%;(U-Selmm %
& g:gizw £ Out Humidity 1
£ faglou 7l adiat 1ol 1
g Pressu 2 Pressure 1
18 |2 None ressure Uut 16 |ErAsmare Out !
11 < Hone 1 < None > T

Channel 9- Pressure Out

5
P
DY)

EEL&L{\PJIIE‘E!Iﬁ[&URRTIU”
M
Manual Alarm History Lo fauey

& W ¢

Setup C ] Installation

CONF IGURATION q i
IE DELAY CONFIGURATION B |

GURATION
RATION




T I 0 2 u 3
F:wl Pressure Alarm »p [E. In Sensor J Low Pressure Alarm bli. Out Sensor j

Munters pressure sensor specifies:
0.5 Volt = -1.25bar

4.5Volt = 11.25bar

D B . Aot

Sensor b a Volt S Volt { - Sensor  »
RAT 10N 2o

Pin (bar) @.86 16.066 . -~
URATION Pout (bar) a. 89 10.90 | géz, EE}:LJ
N |

J
m

Define units 0-5V or 4-20 mA

according to sensor range
(ex: 0-10 bar)

»@ @ O [

1.Program 2.Manual

»_ﬂ}ﬁuﬂl‘iﬂ!ﬁtﬂn(ﬂ_~
Sensor actor

Yalue Factor
S.Alarm 4.

a|
Pressure In =83 @

0.64
Pressure Out e
LN
4 . T C STHTION CH
v o LOGGING
6 e TO DATA PLUG
« Tes! 6.5etgh  T.Confid 8. Install

FROM DATA PLUG

E <(=> Arrous to Increase-sDecrease

Pressure value matches value
on pressure gauge of main line

17.7 Wind Direction Connection

Jumper
positioning
Temp

Sensor type

Temperature sensor
(30KQ)

Humidity, Radiation,

PDrAacriivra

0-5Vv

JTOmpeEr location
Wind d: IN11

Cable type:
4.0 x5 mm2 (20 AWG]

To digital input card

Sensors
Black: DI

Red: COM

Green: Input

Yellow: +5V

e Wind Direction Sensor Definition



¢ Wind Speed Digital Input Definition

17.7.1 WIND DIRECTION SENSOR DEFINITION

Setup

INSTALLATION

a X

Alarm

b

History

Config

18

Manual

sl

- I
Program

Test

a X

Alarm

i

Config

ANALOG _INPUT Mo,

»' Channel

1

e SO0 TS LA

——

B e |

InPut Function

EL S IS

SETUP

History
. EC/PH CRL[ERQTIDH
% . PRESSURE CRLIBRATION
i H_PLUG
Installation TA PLUG

amidjtd
Mind Direcition

RSOIatIon .

Rad. 0Offset

Press {-> Arrows to IncreasesDecre
Sreeds Ur Radiation Fac

i

tor

17.7.2 WIND SPEED DIGITAL INPUT DEFINITION

Temrerature 3
Humidity 16a.
Mind Dnectmn

Radiation F. 1
Rad. OH‘S?L 1

Press =) i:lw"ovss Lo IncreasesDecreas
L Skeeds Ui Radiation Factor

Enter value in the
controller

.
3 QX
A
e U L

Program Manual Alarm History

Setup Config Insgation

DEUICE
DEUICE

InPut Function

EDROCO-JT AR
AL AAADIDE

. External Alar

. External RAlarm

Drd Contact 15 tggat
=
Dry Contact 12 FoERL
. EP Tank Empty FRear
Dr- 1nutank Enptid tBEEt
i i e
. Reset nl ~n
& E'{Ler*nalarﬂl‘ar hggall:

DD TV G

Hater
oS,

Meter 1

Bst Protection

Delta Pressure
Speed

Wind Spee
p Mone

o

MNore
< Mone
< Mone
< Mone
< Hone

AN




17.8 Sensor and Cable Specifications

Measured

Input

Maximum

(2-4"/hr)

Sensor Type Values Accuracy e sl e Cable Type
-20° to 50°
Temperature R R . 500 meter 2x0.5 mm?
_ RTS-s C/ 04 to 0.3°C/0.54°F | 30 kOhm (1640 feet) (20 AWG)
122°F
0O to10 mS 2
(old 0.05t00.1 |4-20 3x0.5 mm
EC . -—- (20 AWG)
transmitters mS mA Shielded
used 20 mS)
4-20
pH 0-14 0.1 mA -—-
+2% (10%-
o 90% RH), 0-3 300 meter (985 | 3x0.5 mm?
RH - RHS-10 | 0 -100% +3.5% (90%- | VDC feet) (20 AWG)
100% RH)
Solar igr?c;r:ggr 0-3 100 meter (330 | 2X0-> MM2
Radiation- +5% (20 AWG)
Davis (Up to vbe feet) Shielded
1500W/m?)
300-2800
Pyranometer- | nanometer +59 0-5 o
Munters (Up to 1500 T vDC
W/m?)
Wind . o 0-20 100 meter (330 | 4x0.5 mm?
Direction 0 -360 7% kOhm feet) (20 AWG)
Pulse
output
. 4-280 km/hr o (Wind
Wind Speed (2-175 mph) +5% Cups &
Magnetic
Switch)
Check data Check data 3x0.5mm?
Pressure Up to 10bar sheet of the 0-5 sheet of the (20 AWG)
(145 PSI) VDC .
sensor used sensor used Shielded
+2%, Rainfall
Rain amount | count
(mm orinch) | between
Collection 0.2-50 Dry
Rain area: 200 mnuw/hr (0'91 contact 100 meter (330
Collector cmz ~2"/h0 3%, | ioping | feet)
ortecto (31inch2) Rainfall ppINg
. bucket)
Resolution: count
0.254mm between 50-
(0.01M 150 mm/hr




Measured

Input

Maximum

Sensor Type Values Accuracy e Exlolo L Cable Type
Dry
Rain Detector | Rain, No Rain | 0.2mm/hr contact/

0-5VDC




18 Appendix E- Technical
Specifications

e Technical Specifications

e Controller Components

18.1 Technical Specifications

approval

Housing Plastic housing with a screwon | IP 65
lid
Dimensions (L x W x H) 30x40x18cm
(11.81x 15.75 x 7.08 inches)
Weight 6.0 kg / 13.2 lbs.
Ambient Operating temperature range O to +50 Celsius (14 to 122
Conditions Fahrenheit)
Storage temperature range -10 to +70 Celsius (14 to 158
Fahrenheit)
Approvals The 115/230VAC has Safety CE | EN61010-1

EMC approvals
CE and FCC

EN55011 Group1 Class A
EN61000-3-3; EN61000-6-2;
CISPR 11 GROUP 1 CLASS A
FCC Part 15 Subpart B

18.2 Controller Components

o Keyboard & Display, page 178
o CPU, page 178
o Power Supply, page 178

o Digital Input, page 181

¢ Analog Input, page 181




18.2.1 KEYBOARD & DISPLAY

e Graphical LCD P [Iralu
Display =4 {j Q. Z
o Backlight Program  Manual Alarm History
o SV L 4
Test Setup Config Installation

e Tactile feel
Keyboard

18.2.2CPU

e 32bit CPU
e 8Mb Flash memory
e Settings backup & software upgrade through SD memory card

LCD Connector

SD card

Key board socket

connector

18.2.3POWER SUPPLY

e AC Power Supply

o 230/115 VAC (+10%)
e Protection

o Thermal fuse



o Current detector: short circuit detection

¢ Power Consumption

o O O O

Table 2: Electrical Specifications

Whole system Display ON with all relays turned Off — 450 mA.
Whole system Display OFF with all relays turned Off — 370 mA.
Each relay turned ON - adds 50 mA.
Each Relay/10O card added/removed - adds/removes 10 mA.

Specifications

Main voltage Main Max voltage Min voltage Main fuse
frequency
Single phase 50/60 H 250 VAC 200 VAC 0.5 Amp
230 VAC, 0.5
Amp
Single phase 50/60 H 130 VAC 90 VAC 0.5 Amp
110 VAC, 0.5
Amp
CAUTION GreenField units support 115 VAC, 230 VAC, or both. Each unit has a silver
label stating the unit’s voltage. Verify that the power supply matches the unit’s
requirements.
18.2.3.1 Power Supply Circuit Drawing

12 VDG
Protacted

Supply

AT rlni . I

. F2
7] Filter % £ “"'E |8 [
l SOVA
Netadet
- Transformer
L r-
| 2 mp——

Current
Semsing
Cirenit

5V DC
To CPU




18.2.3.2

Power Supply Fuse Protection

Aux 24 VAC Terminals

Fd

Fl

F2

Fertigation Trans.

Location Designation | Type Style | Rating | Reaction | Dimensions
Time

GREENFIELD Power | F1 Tubular | M205 | 1.0 Slow 20mm x

Supply, Main Glass Amp Blow (T) | 5mm

Transformer T1

GREENFIELD Power | F2 Tubular | M205 | 4.0 Slow 20mm x

Supply, CPU &1/0 Glass Amp | Blow(T) | 5mm

Circuit

GREENFIELD Power | F3 Thermal 9.0 Thermal

Supply, 24VAC Amp

Output Circuit*

GREENFIELD Power | F4 Tubular | M205 | 1.25 Slow 20mm x

Supply, Output Glass Amp Blow (T) | 5mm

* Back side of power supply card

18.2.3.3 Output

24 VAC / output card

8 x D.O. AC Relay
Output rating = 5 Amps

Single output changing rate = 0.4 Sec

e Communication protocol with SingleNet interface




18.2.4 DIGITAL INPUT

e 8xD.l Inputs
e Dry contact input (5V/2mAmp)
e Maximum pulse rate 50pulse/sec (<50 Hz)

'

TN Y Y P T T
il 1=

18.2.5ANALOG INPUT

e Inputs1-10: Temperature (NTC 30KQ), O-5VDC (Radiation,
Relative Humidity, Pressure...), 4-20mA (EC, pH, Pressure...)

e Input 11: Wind direction (Potentiometer), Temperature (NTC
30KQ), 0-5VDC (Radiation, Relative Humidity, Pressure...), 4-
20mA (EC, pH, Pressure...)

Common Analog Sensor Specifications

Sensor Measured Values Input Range

Temperature - -20°C t0 50°C/ -4°F to 122°F | 30kOhm

RTS-s

0 to 10mS (old transmitters

EC used 20 mS) 4-20mA

pH 0-14 4 -20mA

RH - RHS-10 0 -100% 0-3VDC

WD - Davis 0 -360° 0 - 20kOhm

Pressure Up to 10bar (145 PSI) 0-5VvDC

Radiation 0 - 1800 w/m? 0-5VDC
18.2.6 ANALOG QUTPUT

e Four outputs
e 4 -20 mA output
e 24 VAC power supply




19 Appendix F - Main Menu Tree

Program Manual Alarm History Test Setup Configuration Installation
Irrigation Irrigation Alarm Reset | Irrigation Log | Relays Time & Date | Device Delay Device
Pause Configuration layout
Water Run | Start/Stop | History Rad. Sum & Digital Input | System Pump Station Device List
Time Program Drain Log Setup Configuration
Dosing Start/Stop | Alarm Uncompleted | Analog Input | Temp Valve Digital Input
Valve Definition Irrigation Calibration Configuration
External Filter Alarm Uncompleted | Temperature | Humidity Valve Flow Analog
Condition Flushing Setting Programs Calibration Configuration Input 1
Agitator EC/pH Daily Humidity EC/pH Water Meter Analog
Alarm Irrigation Calibration Input 2
Setting
Selector EC/pH Irrigation Hardware Pressure Dosing Hardware
Alarm Accumulation | Checklist Calibration Channel Checklist
Setting Configuration
Filter SMS Water & Weather Dosing
Flushing Subscription | Auxiliary Station Configuration
Meter Calibration
Accumulation
Cooling Accumulation Sensor EC Pre-
Reset Calibration Control
Configuration
Misting Filters Write to Drainage
Data Plug Configuration
Water Cooling Read from System
Heating Calibration Pressure
Configuration
Radiation
Configuration
Pressure
Sensor Range
Definition
Cooling

Configuration

Misting
Configuration




20Warranty

Warranty and technical assistance

Munters products are designed and built to provide reliable and satisfactory performance
but cannot be guaranteed free of faults; although they are reliable products they can
develop unforeseenable defects and the user must take this into account and arrange
adequate emergency or alarm systems if failure to operate could cause damage to the
articles for which the Munters plant was required: if this is not done, the user is fully
responsible for the damage which they could suffer.

Munters extends this limited warranty to the first purchaser and guarantees its products to
be free from defects originating in manufacture or materials for one year from the date of
delivery, provided that suitable transport, storage, installation and maintenance terms are
complied with. The warranty does not apply if the products have been repaired without
express authorisation from Munters, or repaired in such a way that, in Munters’ judgement,
their performance and reliability have been impaired, or incorrectly installed, or subjected
to improper use. The user accepts total responsibility for incorrect use of the products.

The warranty on products from outside suppliers fitted to GreenField, (for example
antennas, power supplies, cables, etc.) is limited to the conditions stated by the supplier: all
claims must be made in writing within eight days of the discovery of the defect and within
12 months of the delivery of the defective product. Munters has thirty days from the date of
receipt in which to take action, and has the right to examine the product at the customer’s
premises or at its own plant (carriage cost to be borne by the customer).

Munters at its sole discretion has the option of replacing or repairing, free of charge,
products which it considers defective, and will arrange for their despatch back to the
customer carriage paid. In the case of faulty parts of small commercial value which are
widely available (such as bolts, etc.) for urgent despatch, where the cost of carriage would
exceed the value of the parts, Munters may authorise the customer exclusively to purchase
the replacement parts locally; Munters will reimburse the value of the product at its cost
price.

Munters will not be liable for costs incurred in demounting the defective part, or the time
required to travel to site and the associated travel costs. No agent, employee or dealer is
authorised to give any further guarantees or to accept any other liability on Munters’ behalf
in connection with other Munters products, except in writing with the signature of one of
the Company’s Managers.

WARNING: In the interests of improving the quality of its products and services, Munters
reserves the right at any time and without prior notice to alter the specifications in this
manual.



The liability of the manufacturer Munters ceases in the event of:

e dismantling the safety devices;

e use of unauthorised materials;

¢ inadequate maintenance;

e use of non-original spare parts and accessories.

Barring specific contractual terms, the following are directly at the user’s expense:

e preparing installation sites;

e providing an electricity supply (including the protective equipotential bonding (PE)
conductor, in accordance with CEI EN 60204-1, paragraph 8.2), for correctly
connecting the equipment to the mains electricity supply;

e providing ancillary services appropriate to the requirements of the plant on the basis
of the information supplied with regard to installation;

e tools and consumables required for fitting and installation;

e lubricants necessary for commissioning and maintenance.

It is mandatory to purchase and use only original spare parts or those recommended by the
manufacturer.

Dismantling and assembly must be performed by qualified technicians and according to
the manufacturer’s instructions.

The use of non-original spare parts or incorrect assembly exonerates the manufacturer
from all liability.

Requests for technical assistance and spare parts can be made directly to the nearest
Munters office.

™ Munters

Ag/MIS/UmEN-2733-05/19 Rev 1.9


https://www.munters.com/en/contact/
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