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1 Introduction

1.1 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 VAC). 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

N
]

ur 26T /W 0g




3 Power Supply Wiring

e Main Power Wiring, page 14

e Power Supply Options, page 15

e Cold Start, page 17

e Set Llanguage, Time and Date, page 18
e Electric Test, page 18

3.1 Main Power Wiring

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

» .Mam e

grouneng
connection

=100

cable nto
Gland cover

Tri-wires
feading cable
3.5 mmE or
MG AWS

r
r

i
i

A MOTE: There are two wiring ogtions accerding
B o he slicker allached to lhe side wall of ke

A,
%, controller:

[ ] ",
115VAC 50-60Hz or 230VALC 50-60 Hz



Cable into gland screw
RT.
£\ Cable length o reach
‘r & | the terminal connector
i location

B

Gland cover
JIGHTE
n CAUTION! SHOCK HAZARD! The electrical
installation should be performed by a
qualified electrician only!
As followed:
Single Phase
power terminal

Grounding terminal

m Wires accordingly:
{ (.) Grounding wire to grounding terminal

Meutral wire (blue) to newutral 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 (USA)

3.2 Power Supply Options

e 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:

24 WAC secondary
terminal screw

2BVAC wire with
24VAC wire

24 WAC secondary
terminal screw

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:

12\ terminal screws

12 VDG (+) and (-) wires

12V terminal screws

BOB

Fuse

Fuse housing

1%
Fuse housing
=I5 [ e

Do




3.3 Cold Start

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

>

Main power

@ Munters

COLD START?

)

Brown button

until ‘Cold Start’
message appears

COLD START? : COLD START?

e Ao
[VE ) NO

X COLD STRART?

WAIT

For process
to end




3.4 Set Language, Time and Date

va:e,sﬁaﬁ %

Installatior

T :
ﬂ SETUP
: 1. TIME & DRTE_
i C/PH C L \

= Selectdesired language

= Select Temp. and Vol. unit (USA: Temp.=°F,
Vol.=Gallon)

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

D 0 =T NS

SOR_LOGH h
R 1 0 DH q
. READ FROM DATA

» :

AIEE] » W

ﬁé'i'ﬁﬁ?ﬁﬁ?f Unit. R 1) L Y | S
Maximum Cooling Parallel Current Time 14:48:135
Maximum Misting Parallel 10N Date 26-Feb-@

End Day Time »| B8:608

S GE] 1 er ushing 7
Durind Coolind Process 7
Durind Mistind Process 2 BPPTIDN
urind Filter ushing °/
elayd Betuween alves sec

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

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

E-%’ Electrical test with Multimeter

= Phase to ground
= Phase to neutral

Phase fo ground results:

Option 1- 220VAC 10 % (EUR. AFR)
== Opiion 2- 115VAC£10% (USA, MEX)
m Opfion 3- 240VACE5% [AUS, NZ)

Phase to neutral resulis:

Option 1- 220MACE 10 % (EUR, AFR)
Option 2- 115VACE10% (USA, MEX)
Option 3- 240VACES% (AUS, NZ)




=3 2

[E%’ Electrical test with multimeter
: - J of secondary voltage for
ERFOR output devices
—a—

‘ m D Result 24VAC +10%

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 Card
33V (€

94110925 A0OLF 20456871 B8

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 [NFORMATION

e 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).
o While upgrading the firmware, a qualified Munters technician:
O must be onssite.

o must verify that the process is complete; verification includes checking all accessories
connected to the controller.

= In 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.

e 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 second:s.
BOOT LOADER

Version: 4.03r01
Release Date: Jun 1 2021

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 Card §
3av C¢ 8
QJID-EESADZHSEH i

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

Memory Eﬁ’(‘?

94110-925.A00LF 20456871




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

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

Memory Card

3.3V CE

& 94110-925.A00LF |20

Summary

Boot Version type SD type-Old SD type-New Notes
4.03.01 or higher \% \%

4.03.00 or lower \% -

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 0

6. A confirmation message appears. Select Yes.

7. Press °

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 26

e Output Terminal, page 26

e Input Terminals, page 31

e Expansion Unit Connection: Card Connection Options, page 35
o Controller Setup, page 42

e Controller Test Procedure, page 45

e System Configuration Procedure, page 47

4.1 Input/Output

e Llayout, page 24
e 1/O Card Layout, page 24
e Controller Hardware Verification, page 26

e Input/Output Wiring, page 26



4.1.1 LAYOUT

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

24 VAC

Al1-11 =8
| all e
e -—'-L‘*'
Out 41 - 48 o ) r
s e o
(Dry Contact : 5 — =
Outputs) 3 ——
e S
AD5- 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)

200

250 / 115 VAC Power
Supply Card

QOut 33 - 40

Out 25 -32

Out 17 - 24

Out9-16

Outl-8

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

e Upto101/0O Cards
e 51/O Card Options

o 24 VAC Output Card
Dry Contact Output Card
SingleNet Dummy Card
Digital Input card
Analogue Input Card
Analog Output Card
e LED Status Lights for:

O O O O




o 24 VAC Output Card
o Dry Contact Output Card
o Digital Input Card
o SingleNet Dummy Output Card
com =
Card - -
e O = =
| | |
I I |
Power
Supply
Only

[ |
]
1-8

9-16 17-24 25-32
& D.l. Card _ & D.0. Relay/Dummy Card
(Max. 2 Cards) (Max. 8 Cards)
11 A.1. Card
(Max. 2 Cards) - 8 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

| ane ﬂ INSTALLATION
N (EEE

Hrogram Maraal Alarm History

= 3. Instal”
= "6, Hardware checklist® _Vh {%:} ﬁgﬁ %
Tias Setup Canfig Installat
lm :
“ 1 Loc. [ewe 1 [ewrz[enre Legend
Era = k & COM.- Communicaton card location —
Bt ] é o) e Relay - 28VAC or dry contact nutput u
Eall o [ P b= R.U - Remate Unit aulpu
Al - Analog input card
1 - E
3 Rl |Ralt D.Jn- Digitsl input card
N ! P.5 - Power supply Harohware OK
5

@ Mdain povwes

4.1.4 INPUT/OUTPUT WIRING

Wirs Channel Cowver

Wires through
Wire Channel

.' Wires as shown
L

Wires
Lo Lesrrunal=cormmand
High terrinal=common

:-;I;ﬂi::.bzulzil? “ed Perform the above steps for all wires

4.2 Output Terminal

e Analog Output Card
e 24 VAC Connection



e Dry Contact Card

4.2.1 ANALOG QUTPUT CARD

e Analog Output Card Installation
e 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
0 Green Net Version: 4.07.18
2. Disconnect the controller from the power.
3. Install the analog cards in the slots indicated in 1/O Card Layout, page 24.
4. Apply power; the GreenField will detect the new card(s).
5. In the screen that appears, select YES.

NEW INFUT CARD FOUMND!

DO _NOU WAMT _TO
INSTALL IT?

VES O |

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

5. ANALOG INPUT 2

7. HARDWARE CHECKLIST

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

e wire the card

e set the dipswitches



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

3: COM Port (Yellow wire)

4: OUT Ports 1 - 4 (4 - 20 mA) (Blue wire)
5: Valve

6: Dipswitches (see below)

NOTE FEach card can support up to four valves.
Connect each valve to a different Oufpul; one
COM port can support up to four devices.

When using an analog dosing valve
make sure the dosing valve selector is in the

AUTO position.

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

Card No 1 Card Mo 2

manage analog output devices.

NOTE Refer to Analog Dosing Channel Configuration, page 53.



4.2.2 24 VAC CONNECTION

Relavant scraws
O0%E

-Common wiras an top terminal
Command wares on low
INSERL/ arminal Common

Unti viras are lecked Command
L

&

‘l‘*w_t& 3 4r l.'-.+'F1.--1-."J.#[l .l-:Ll . ;
24VAC OUTPUT CARD CONNECTION- EXAMPLE

Irrigation
Valves

Pump switch gear

P WA

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

| mdssnzoe
LE

D [
| mdEsdeay

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

Dry contact
output card

Irrigation
Valves

Power supply

Grey — 24VAC
Black = Common

Colors - Command 24VAC output card




4.2.3.2 Option 2 - Dry Contact Used as Normally Open Contact

230/115/24 VAC or
“+712/24 VDC

Relay contact (up to 5Amp)
&

Neutral/Common or “-” 12/24 VDC

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

4.3 Input Terminals

e Wiring, page 31
e Andlog Input Card, page 33

4.3.1 WRING

[1 2

)

Cigital and Analog Inputs as
required in same method as
shown in Step 841

Digital Input

Analog Input

Analo
Qutput

=i

- o
- =i g
— L
- i
2 o |
|b._ .-ﬂ- k
i =
— . -l
FE = -
] e N
&
= ET




Digital Inpufs according to next page:
= Water Meter
= 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, etc. /




5000 Resistor

4.3.2

ANALOG [NPUT 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

Jumper location for
input 11

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
sensors (Davis weather station)

Ech20 5, page 34




4.3.2.1 Ech20 5

e Ech20 5 Specifications
e Ech20 5 Installation

4.3.2.1.1 Ech20 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 (£2%)

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

e Range of Measurement: O to saturation

e Sensor Dimensions (cm): 8.9 W x1.8Dx0.7 L

4.3.2.1.2 Ech20 5 Installation

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

e Black to +5V
e Bare to COM

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 aach input a5
needed according to location

EC 5ensor

Jumper Locations

4.4 Expansion Unit Connection: Card Connection Options

e RS-485 Connection, page 36
e Wrong Relay Connection, page 38




o Expansion Unit, page 38

e PC and Inter-Controller Communication, page 39

4.4.1 RS-485 CONNECTION

Green Field Controller Expansion Box

Expansion
card layout

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

JR ) ) JI JR ) ) I

[T P | =] [ ol ]
65 66.......128 129 130........ 192 193194....... 256

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



S T T P Yo W ¥ Ko T
AL L T R L = |

O"E" FeTava

Os=s
Expansion unit 2 Expansion unit 3

Green Field Contraller Expansion unit 1

/ A,
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

r

. LY
SV wits 24 vAc
7 ® " transfarmer comman.

Green Field Local
Consisting of CPU Card

il

MOTE: Each relay
‘m must be connected

L Lol Tl X

L Ll L

Expansion Box
Consisting of Expansion Card

LAl “Raod - Rull ] ]

L L L L]

4.4.3 EXPANSION UNIT

o Expansion Unit Settings, page 38

o System Setup, page 39

4.4.3.1 Expansion Unit Settings

Switch #1 for
expansion box #1
Switch #2 for
expansion box #2
Switch #3 fi
Witc 1. —»
SWITCH J expansion box #3
ON




4.4.3.2 System Setup

ERFOR

Setaonnected
ENDENSicn Boxes o

YEZ”

Ffavlt Hothou Munber

o =0 Ly
Baud rale accarding (T ] URct Lo
to cable kength and cniea] Ler Hunbsr
number of centrallers o h"'";;.' Eort
Ecuole Lni
Exmangjom [fox ie P
ExPans ) on - rmecle
ExPansion w 3 Conmec

-
Main pawer w : ﬂ
..ﬂ.. A N —
Program fariual Alarm History
'8, Gelup” ﬁgﬁ X
» "2, System s=tup”
[est Setup Corifig Installation

I
HELEEFHSM"EE%"%EEE

i L
disle - Luu—r" =art
BaudEaLfb—.L¢Pc1 Fark
1= 11 e
Fansicn Bow | Cenpected?
Eufancion Eoo 2 Lonnecieds
ExPansion Box 3 Conhedted?

kK
F
F
E
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4.4.4 PC AND [NTER-CONTROLLER COMMUNICATION

e Card Installation

e Comm-Box Wiring




4.4.4.1 Card Installation

: Insert RS-485485¢ 2 card
Option A: R&485




4.4.4.2 Comm-Box Wiring

The wiring is detailed in following table:

i Number Color Wire
% 1 Red
2 Black
) 3 White
g g 4 Green
% g 5 Brown
%; COM Port Shield wire

xog uolpung

Figure 1: RS-485 Wiring to Comm-Box

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



COMMUNICATION 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

o StartUp, page 42

e Hardware Checklist, page 43

o Output Definition, page 43
 Digital Input Definition, page 44
e Analog Input Definition, page 44

4.5.1 START-UP

Imigation system and contraller sef-up and definition

Y- @

By QO X

Progratm Manual Alaim Histary

o i X

esl Selup Canfig Installatic




4.5.2 HARDWARE CHECKLIST

“T. Hardware Check list” in
Installation menu

For Reference Only- overview
of hardware check inputs and
outputs

l-» HERDMARE CHECKLIST
INSTALLATION DESCRIPTION FOLND
Analad InPut 1
EVICE LAYOUT Diaibal Tneut i
T Analod OutrPut (5]
Relay Card Z
com.| — [ — | —— [R.In |.|n. In |
No. 1 |||No. 1
|Re].a':l ?elau| J
12 8| 9416| === | — | [— | Pslls
1= relay 27 relay Analog Digital
card card Input 1 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 QUTPUT DEFINITION

» B, Install® in rein menu and press

= 1. Device Layout’ and press .

° Technician writes an [0 list

§; (7

O

' INSTALLATI i [Functice e |

() =] 2 1 E
T, DIGITAL_ TRFUT i i
B e | [ 1
O HHHLDG T 2 cre ==
&, BNALOG QUTPUT 5 (e =
7. HARDWARE CHECKLIT® 18 |Hone ==

Define devices:

Ex. Valve 1and 2

Relsy # and 10 a5 Cutput 9 and 10
(Relay #=1" Output of 29 card )

These step for pna
mvany Cutput 1 el

“2. Device Lis{™ is read-only
oyl imtof delfinibons oy
verfication

INSTALLATION
. DEUICE LAYOUT

e o, 1
Wal | 4
H T i
fip lalves Hy
Bl ET e value =
oEird Lhareols 3
oslrl Poo=bsrs i
alectare i

" ;

Eohiing = —




4.5.4 DIGITAL INPUT DEFINITION

=
. »*3, Digital Input 17 in " THSTALLATION In | Ineut Funatisa
\ Instalation menu !_ ST e 7
= Imput 1 zet definition W é gnﬁ;‘Bsi; protection
5. DIGITAL INPUT 3 |< Hone
. ANALOG INFUT 1 ey
S. ANALOG INPUT 2 % |2 HE0E ¢
. AMALOG OUTFUT 8 [< Nome *
T+ HARDWARE CHECKLIZT |

Steps 2-4 for al Input
definiticns- according to
technician and equipment
in field

l"-ﬂmmnm_

In InFut Funchion l

Horie
Mo

ats'r* ar
B F‘r'al. tion
Ele-l ta e55ur

Lottt B R o
e
§
o

Bt b

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

4.5.5 ANALOG [NPUT DEFINITION

\ “a.Analeg Input 17 In Installation menu

Channel 1 and enter agdifional sensars
accardimg toterminal

Previous step for all ather analag

imput sensors
mt:hannel Infut Function

EC Se&rsmor

PH Sensor
Hone
Hore
Haore

¢ Hone
Moke

IIIIIrIII--*I-*.IE

——
S R
g
i
" T e ! g

| e e B [T A T P

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

4.6 Controller Test Procedure

e Test Relays, page 46
 Digital Input Test, page 46
e Analog Input Test, page 47



4.6.1 TEST RELAYS

*5. Test” in Main Menu

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

“MAN" appears
©) Ta end process press ENTER
again

Far Irrigation valve test,
send somecna out in fielkd
with Walky-Talky tn verify

slaius

a X

Alarm History

[ 4

Inztallation

= Highlight status, press ENTER,

Tes 1\ Setup Canfig

EIJ.-TPUTH FUNCT [0 STATUS
1 Dosing Chanrel | aFF
z Dogind Lhaeres ] ; EFF
i
=
] gocmx ':“li“r"ﬁ']. 5 0 F
=) :Ic-:.l."uii Boo=tsr ] OFF
r (%] oFF
8 IJonc- a OFF &
Frezs ENTER to Manuwal Operstion,
Load OutPuil Lewsl CR-D)I EI‘

Cudput Level (&/D): =300 AT
when al cutputs ars on.

If output level is abowve 300, see
Troublesheotng Appendic B

JZHEEK

« HHALDG

i
:

; B e

E’,-n_rrpuru

FUNCTION STATLS
: &
1 Besine Hhamnel 1 BER
3 aSird Channse] J 'ﬁ
q 5-1”;! aree] 4
] nA Charme] 5 n)
% Ew"” Roaaier ¥ INNE
& a8 OF &

Frezz ENTER to Manwal Oweration.
Load Dute =t tEE a

4.6.2 DIGITAL INPUT TEST

2. Digital Input” in Test menu

= Water, fertilizer and any auxiliary meters: Count up 1-256
+ Delfa pressure and ather dey contact inguls: 1= ON, D= OFF

5‘ I

. HHALOG EENSDE‘K

Tu HFIQIIHFIRE CHECKLIS
8. HNALOG

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

n—lﬂll:].ﬂﬂ_j
Chanmel Card Ho.l Card Ho.2 |I
1 25
; ] 2 |
3 a
= A 5}
L, g a
&
= .
Z ]




4.6.3 ANALOG [NPUT TEST

— TR T ]
TEST Tl (2 3

bnarne ] Card Mo.l Card Mo.?

\ *3. Analog Input” in Test menu
: Seetable on the next pags

i g

« RELAYS
OIGITH

w ANALOG THFL

s'
&. H
i
=

R TURE
; BENSEIEKRS
RBuThor |

==

HLUMT
R

I T
\ 4, Temperature” or 5, Humidily"™- | Mo, Ualue | =M Ualue
values will be displayed 238 SE.1

= LN A
1
|
1
1

Q0= M Ll

[ ;. =] I r ;
| 21
3 23 b
: ‘ 238 e
-] 255 Lele
I3 SEH 1811
o il 181°F
L 11 | 1@ TaE 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=2.0 - A/D =370 EC sensor
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 OUTPUT 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 signal



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

o Avutomatic 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.

TEST
1. RELAYS
2. DIGITHL IMPUT
< AHALDG INPUT
4. TEMPERATURE
2« HUMIDITY
£. ANALOG SEMSOR
7. HARTILARE CKLIST

2. The screen displays the following:

L 0L LUTFUT

|N* §hat15 Oeans Maas Fail [
NETE TN
j| g == e O

3 S iz
T —_————

4 R 1.2

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 |f the status (under Fail) is ON, the valve is closed.

O In the screen above, valves 1 - 4 are active, but they are closed.

4.6.4.2 Manual Test

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

1. Go to Test > Analog Output.

TEST
1. RELAYS
2. DIGITHL IMPUT
< AHALDG INPUT
4. TEMPERATURE
2« HUMIDITY
£. ANALOG SEMSOR
7. HARTILARE CKLIST

2. The screen displays the following:



4.7

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.

System Configuration Procedure

e Device Delay Configuration, page 50

e Pump Station Configuration, page 51

e Valve Configuration, page 51

e Valve Flow Rate Configuration, page 51
e Water Meter Configuration, page 52

e Dosing Configuration, page 53

e EC/PH Sensor Range, page 54

e History Resolution, page 54

e System Nutrigation™ Check, page 54

e Data Plug, page 57



4.7.1 DEVICE DELAY CONFIGURATION

"

il CONF IGURATION

aEn g
- n:@-u .D. g | $2 UALUE CONF GURAT TON |
- 4. UALLE FLD E &
Irrigation 2ystem and eoatraller aeral [ems s 15tary | & DAsThc 0 COME 1GURAT I é
P ’ . DOSING CONE]GOROTION 4
canfiguration gd. EC EF=—F']I.IKESFLJr{Igr:GJFnT om é
_.HL 3. DRAINGGE CONFIGORRETI P
18. EYSTEM FRESSURE '“I"N'-'1I'i|IFI:IT~E-Fé
L Latup Lonhg stallation
+°7. Config” in Kam BMenu 9
1. Device Delay Configuralion”
= Enter ﬂElﬁ'_q' vailes. See lable below.
n of
MM =5 =
Pump —t ==t Funi F —_—— B3 18
- Y, M- oy H lug S H S [ |
n;i:.':?llaln.e HE =1 L:}!‘!e . jj:'-i-.,- _E;?_ J
Controller delay
1 1 1 1 1 1
1 1 1 1 1 1
1 1 | | 1 1
1 1 | ON | 1 1
: T T T T T T
Main valve ! !
Pump
H H 1
Irrigation — P
1 1
5 108 5 108 >
ec ec
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
Stggge Shift Shift Shift Stggrge —
\ - p - 1. [Runtime 1]+ [Stagger
20sec  30sec 30sec 30sec 20 sec valve delay]
E ! ! ! ! ! ! ! 2. RunTime1
\n”‘ ¥ L : : — 3 Runtime2
! L ! ! b 4 Runtime2
Uzﬂ 2 | i i i L 5 Runtime3
Vo ! | L . 6. Runtime 4
U3N.‘ e i : i e 7. [Runtime 4 + [stagoer
1 | 1 1 1 valve delay]
\Mv.‘ L | I 4 I i L i
] 1 1 1 1 1 1 1
] 1 1 1 1 = 1 1 1
U5ﬂ : : : : : 7 . . : gram: | ¢ =lFnety | - | Const | 0% -
b | L : I
[ 1 [ ! g ! in Trre
Uﬁﬁ [ [ [ 1 [ Ih'i_ah:# 1 |+ 2 ERES ] 5 B [+ 7
b Vol . :'T_:-l_Fumeex T[T [2] ENEERNE]
U?ﬁ o L ! . OosngPog | 1 [ [0 [ T2 [ 27 737 [ 47
I i g
o e —] |
Active P i L
Shift delay I 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

s

| CaPacity Stabilits
I n m3<h ranmisé £ m«:m?gd’

I

I%EUFENF IGURATI EIN

D 00=J TR L

[Pump Cabagity Stability 0ff Delay
m3-h mn:ss L1 HE

168, B8

NOTE /f there is more than one pump, refer to GreenField Advanced Settings.

4.7.3 VALVE CONFIGURATION

+ "3, Valve Configuration”

+ Allcate pump, main valves and water meter
[Nofe: IFthers is mor= than 1 pump, referto J
Green Field User Marsl) _ WA

il

g

E_HETEE

o EESF‘-EE EBTEAL"Eh

OSTHNG CHHNMEL CUHF

4.7.4 VALVE FLOW RATE CONFIGURATION

el Punl  Hain aker
. Ualve eter

Irain
Helar

1 1
i 1

i

[ Puve
Pt
Pk
Fumi

el Il-i

————

1l |

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

Mominal Mirimum
m3<h m3sh

Mo
i

= Define exact flow consumption of every valve:
Technician must calculate formula: 1
[Drippersflateral x dripper capacity (liters/hr) x # of %

Iateralsivalve] = 1000 = nominal flow of valve (m¥hr) [L_* | 108.808 il

Gl U8 B2

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

Drippers /
Lateral

.

valve

Dripper
capacity

Number of
laterals

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




4.7.5 WATER METER CONFIGURATION

= "5 Water Meter”

= Define resolution of water meter-
See label on water meter as shown in
Step 2 (USA: Gallon/min.)

If there is no label, check data sheet

supplied with the meter.
1CL-P2
Eg ”SEF (LS
S nerar 46
& FiL-Py
eter BCLP)
H Bl (L-P)
0r"§ (LPY
Beter 3 (B
Meter g (LAP>

4.7.6 DOSING CHANNEL CONFIGURATION

=
l’ CONE TGURAT IO

L TECE TG, R e
> ugﬁsé FIG IEH

URLUE FLOW RATE

HRTER: METER
&, Li=IRG CHER

8. Dosing channel Confguration”
¢ Define flow rate of every Venturi
{USA; Gallon'hr.)

= Define channels 1-4=EC

= Define channel 5=Azid

to.| React Hight Loty
s B i
il F, 5 8




4.7.7 ANALOG DOSING CHANNEL CONFIGURATION

1. Go to Configuration > Dosing Channel Configuration.

Do . A * D .
0 P p ethod Ratio Rea q 0 P
1 |Analog Time {Liter/Hour) 300.000 EC 50 50 | ------
2 |Analog Time (Liter/Hour) 300.000 |EC 50 a0 | ------
3 |Analog Time (Liter/Hour) 300.000 |ACID 50 a0 | -e----
4 |Analog Time (Liter/Hour) 300000 [PASSIVE -] --- [

2. Define the Pump type as Analog.
O Leave the Ratio at the default definition (refer to Calibrating the Analog Dosing Valves,
page 121).
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, 120.

4.7.8 DOSING CONFIGURATION

+ “T. Dosing Canfiguration”
= EC and PH Contral and Alarms to “fes”, 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
-At NetaJet Inline/Bypass it shouwd be 0.8 sec
= Set Min. Off Tirme of each dosing channel aceording
o he aperated 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

6. DOSING CHANNEL CONFIGURATION

DOSING 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
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NOTE When using multiple EC or pH sensors, refer to GreenField Advanced Settings.

4.7 .10 HISTORY RESOLUTION

Program how often computer should collect sensor
data. (Keap in mird that lower resolution will quickly
fill the memory and overwrite the old data - See
Gresn Fisld User Manual)

"_555 QK

SYSTEX SETU
»nn’ F 1ok et ALSFl

H’- |l|!_||—
DG ] o SRS EH R LEAR)
e

ﬂ}ﬁﬁ&ﬁ 4

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

4.7.11 SYSTEM NUTRIGATION™ CHECK
e EC/pH IS ON Target

o System Nutrigation Simulation



e Water Run Time
e Start/Stop Valve

4.7.11.1 EC/pH IS ON Target

ﬂ Knowe limits of imigation system. Calculate max. allowed injection:
[Desing chanrel suction flow + average flow rate from fisld) X 0.8 =
Max, injeclion quantily it USA: Galon/1000 gailan, )

F =TT

IREIGRTIO
LATER FLHN

.
TIME
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Enter desired amount of fertilizer to inject per Enter desired target ECieH levels
dasing channel in 'm? [LISA: Gallon1000 gallon)

4.7.11.2 System Nutrigation Simulation

@ = 10 liters of water in bucket Uff ”L°'°ZT.V° :q”f’.’m"" gloves and goggles
when handling fertilizers, acid and other
PERFOR = Inject 50 ml of fertilizer from chemicals!
each tank
= Inject 30 ml of acid
= Mix until acid and fertilizer is
dissolved

@)1\ = EC and pH levels.
= Results should be relatively
close to desired target.

= Deviation of < 0.5 from
target is allowed.
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Start/Stop Valve
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= Difference between nominal and actual flow rate is £10%
= Difference between target and actual EC/pH <0.2




4.7.12 DATA PLUG
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5 Program Menu

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

e lrrigation, page 59

e Using the Influences, page 63
o Setting the Influences, page 63
e Water Run Time, page 69

o Dosing, page 70

e Ext. Condition, page 72

o Agitator, page 74

e Selector, page 75

e Filter Flushing, page 75

e Cooling, page 76

e Misting, page 78

e Water Heating, page 79

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 will appear. The first menu
under Program is Irrigation.



5.1 lIrrigation

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.

e 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.

o 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
72, 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.

© 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.
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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.

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

e 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.

e 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.
e 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.

e 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 In clock 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.

e 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.

e Valve #: The GreenField can operate valves in any required order. Set the valve number and
ress 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.

e 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 63).

e 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.

e 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 in 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 1 and 5 are set to dose, day 3 is set to irrigate water only, and on days 2, 4 and 6 the
program is idle.

5.1.1 SETTING |RRIGATION THAT IS LONGER THAN 24H

If a cycle day is 1 and 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 the following factors (labeled “Influences” on
the screen):

e Solar radiation

e Amount of drainage

e 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.

o Using the Influences

o Setting the Influences

5.2.1 USING THE [INFLUENCES

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

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

e 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)
o 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.

5.2.2.1

Radiation Influence on EC, page 64

Drainage Influence on Target Radiation Sum, page 64
Drain Influence on Minimum Time, page 65

Drain Influence on Minimum Time, page 65

Drainage EC Level Influence on Target EC, page 66
VPD Influence on Target EC, page 67

Temperature Influence on Target EC, page 68

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:

O 00 N O o AN WO N —

. In Installation > Analog Input, define a sensor as EC.

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

. In Program > Irrigation, select Radia./EC.

. Define the Radiation set points (w/m2).

. Define the EC change in percentages.

. Set ACTIVE/SOURCE to Yes.

. Press Menu and confirm changes.

. 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 (%) (%)

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.

5.2.2.5 VPD 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. Qity.

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 (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. Qity.

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
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5.3 Water Run Time

MATER RUM TIME PROGRAM
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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 103). 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.

o 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

DOSING PROGRAM
Prodr-am: 1|EC Pre-Control: OH
EC Ec aCID PASSIY = ——
| .08 0. 88 & .88 5. 88 i
Taraet EC 2.886
Taraet. PH £ . B8
ardget EC Pre-Control 1.28
assive Dosind Method QTY.
EC Dosing Method F.GTY
PH Dosing Method F.G&TY

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.

e Dosing Program

e Dosing Injection Methods

5.4.1 DOSING PROGRAM

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

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

e 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).



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

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

e 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:
e Channel 1 is set to 5.0 (liters or gallons).
e 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:

e Dosing channel -1-is set to 00:10, dosing channel -2- is set to 01:00.
e Set irrigation time is 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. Qity. (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 132 for details on configuring this window.

EXTERNAL CONDITION PROGRAM EXTERNAL CONDITION PROGRAM
# From To hh:imm 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 -—i-- -—i-- <NONE> 4 Ana. Sen 3 <NONE> ---
5 SSIES -=i=- <NONE> 5 Ana. Sen 4 <NONE> ---
6 SSIES -=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 - o o

3 < --- ---

4 <= --- ---

5 = —— —

6 > --- ---

7 >= --- ---

8 — o= o=

o 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.

e 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.



e 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.
Y 9 g prog

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.

e 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.

o 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.

e 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.
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e Program: Choose the required program 1 to 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:

o Settings:

O Period 1 is 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%

On time is fixed to 30 sec in both periods.
Off time is 3:00 minutes which relates to the lowest temperature setting (30°C)
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.

Off time
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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 Abovet’ / 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. °

o 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 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%.

o 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.

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.

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.

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.

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 128.

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

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.

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.



e 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.

o 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.

 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 25°C and the difference is 2°C. Water heating will start
when the temperature drops below 25°c and will stop when it is 27° or above.

The Minimum difference is 0.3°C and the default is 0.5°C.

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 lrrigation Pause, page 80
e Start/Stop Program, page 80
e Start/Stop Valve, page 81

6.1 Irrigation 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)



7 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 82

o History, page 83

e Alarm Definition, page 83

e Alarm Setting, page 85

e EC/pH Alarm Definition, page 86

e EC/pH Alarm Setting, page 87

e Radio Sys. Alarm Definition, page 87
e Radio Sys. Alarm View, page 88

7.1 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.

o  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 waterleak quantity, the system will not
generate an alarm.

o Identify Leak-Subtr. Meter2: Choose whether to identify (Yes / No) when a water leak occurs
in a subtracting water meter (relevant only when operating by water source).

e 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.



o 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.

e 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 I/h, and the actual flow is less than 70 |/h or above 130 |/h an alarm will
be generated (depending on this parameter's value. This example refers to a parameter set to
30).

e 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.

o 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.

o # 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.

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

e 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.

e 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). 1

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

e 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). !

e 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). !

e 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.

o 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 fo Analog Output Test, page 47 for information on the Analog Output Test.

7.4.1 ANALOG OUTPUT ALARM GENERATION
GreenField generates Alarm Output Alarms if:

o GreenField uses the Dosing Program
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e Dosing Program Quantity is defined




e No analog valve is physically connected
If these three conditions are present:

o GreenField ceases the Irrigation-Fertigation

e An alarm appears on the Main Screen

7.5 EC/pH Alarm Definition

o 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.

o 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.

o 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.

o 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.



e 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.

o 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.

o 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.

o 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.



e ACTIVE: Defines if alarm is used in making decisions regarding irrigation program (YES / NO)
e 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 - egéﬁ+3$\
L )

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.

e lrrigation Log, page 90
e RAD./VPD Sum & Drain Log , page 90
e Uncompleted Irrigation, page 91

e Uncompleted Programs, page 92

e Daily Irrigation, page 92

e lrrigation Accumulation, page 93

e AUX Meter Accumulation, page 93
e Accumulation Reset, page 94

e Filters, page 94

e Cooling, page 94

o Sensors Llog, page 95

o Event Llog, page 95

o System log, page 96



8.1 lrrigation 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.

e Valve: Leading valve.



Reason: Specification of the irrigation triggers; time, condition, rad sum, efc.
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 83. 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.

UNCOMPLETED IRRIGATION

Mo. | Date Time Prog
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o
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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.

0 92: The program that was added to the table was started manually.

0 93: The relevant irrigation was added to the uncompleted irrigations table for the
second time (or more) consecutively.

V1. 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 fo 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.
Prog. Qty.: Planned quantity according to the run time program.
Left Qty.: Uncompleted quantity.



To manually stop an uncompleted irrigation, go to the Start/Stop Valve table, page 81 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

Reset Uzlve Quantityd For? Hone >
Reset Aux. Meter For? Home >

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

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, efc.

Event
rr i Froa #18 Ch.
ahlea§ Ehanﬂe :

% }rr:

EE{ 3 P% an?e ]
.2 Chande

Tibie #1. ? Change

ELE LR R LTt

The table displays of the last 999 events.



Q Test Menu

TEST

RELAYS

DIGITAL INPUT
ANALOG INPUT
TEMPERATURE
HUMIDITY

ANALOG SENSOR
HARDWARE CHECKLIST
ANALOG OUTPUT

ANoURWNE

The Test menu provides a quick way of verifying functionality.

e Relays, page 97

 Digital Input, page 98

e Analog Input, page 99

o Temperature, page 100

e Humidity, page 100

e Hardware Check List, page 100
e Analog Output Test, page 101

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.

e 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.

o 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, efc.) 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=4615

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 offline. 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.

ANALOG OUTPUT

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

e Define and map the analog output card(s) in Analog Output, page 135.
o Configure dosing in Dosing Configuration, page 124.

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:
e ON: The valve is not operating properly
o OFF: The valve is operating properly
o Troubleshooting:

o If the test fails and there is high amperage, the card is installed improperly (Number 1 in
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 103
o System Setup, page 103

e Temperature Calibration, page 106

e Humidity Calibration, page 106

e EC/pH Calibration, page 106

e Pressure Calibration, page 109

e Weather Station Calibration, page 110
o Sensors Logging, page 110

e Write to Data Plug, page 111

e Read from Data Plug, page 111



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.

End Day Time: Select the start time of a new day 00:00 to 23:00. At End Day time:

All the alarms are reset.

All the uncompleted irrigations are reset. Irrigation cycles that haven’t been completed
will move to the Uncompleted Programs table, page 92.

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).

Cycle days in the PROGRAM table are moved one day ahead.

The daily % change is zeroed (the constant % change stays the same).

Currently active cycle will continue with its current settings until completed.
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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e Language: Choose controller language.
e 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.

e 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.

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

STOP IRRIGATION

o During Filter Flushing: Define whether irrigation should be stopped during filter flushing.
o During Cooling Process: Define whether irrigation should be stopped during cooling.
o During Misting Process: Define whether irrigation should be stopped during misting.

STOP DOSING

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

MAIN SCREEN

o 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

« 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

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

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

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

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.

Lower Port - Protocol - Communicate with:

o Green Net: Local Network
o GSM RCLP - GSM Modem

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.

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

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.
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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:

Calibration of the EC/pH Monitor Transmitter, page 107
EC/pH Transmitter Monitor & GreenField Correlation, page 109



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

10.5.1.1 EC Calibration

e Auto Set EC (EC factory set)
e 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 sef 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 s 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 s 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 POCR 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.

e 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 GreenField 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 1/- )

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.

10N WILL
STINE DAT %ITE

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.



11 Configuration Menu
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o Device Delay Configuration114

e Valve Configuration, page 117

e Valve Flow Rate, page 118

e Water Meter, page 118

e Dosing Channel Configuration, page 120
e Dosing Configuration, page 124

e EC Pre-Control Configuration, page 125
e Drainage Configuration, page 126

e System Pressure Configuration, page 126
e EC/pH Range Definition, page 127

e Pressure Sensor Range Definition, page 127
e Cooling Configuration, page 127

e Misting Configuration, page 128



11.1 Device Delay Configuration

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

Stagger: | Stagger :
! I i

,,,,,,,,,,

1:00

mm:ss

»

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.

o 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

 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.

o 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.
Pﬁmp Caracity Stability 0ff Delad Stabilitd Off Delad Station
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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 th

e 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:
A : :
Pump 1 i |
Pump 2 i E
Pump 3 i i
| | { | I L ] >
00:20 : 00:20 a 00:10 mm:ss

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.

e Valve No.: Indication of the valve number.

e 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 116 for more
information).

e Main Valve: Define which main valve should be opened when starting each valve.
o 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!

e Drain Meter: Define which drain meter this valve is connected to.
e 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'.

e 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
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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.

e 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.

e 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.

11.5 Water Meter

e Ratio: Set volume per pulse of each water meter or auxiliary meter.
e 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.

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

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

DOSING CHANNEL CONFIGURATION

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

DOSING CHANNEL CONFIGURATION

°
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High (%)  Low(%)  V/P(L)
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20 0.100
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o 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 44.

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

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.
e React: Set the required use of the channel:

0 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.

0 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.

e 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.

e 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.

e 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 icon. A drop down list

appears.

Calibration

% Liter Time-hour

25 | 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.

Bl q A = " "
0 P D ethod alib atio Rea g 0
1 Analog Time (Liter/Hour) ~| 300.000 |ACID a0 L N
2 |Venturi Time (Liter/Hour) % H ______
3 |Venturi Time (Liter/Hour) % ______
4 |Venturi Time (Liter/Hour) % ______
L] c )
C : s

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
e /

75

%60

25%20 / 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 5c¢).

Mo. P Method Ratio
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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 HotKey 4.

2 Prg % Max % Flow

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

e 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.

e 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.

e 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.

e 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.

e 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).

e 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).

e 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).

e 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).

e 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.

e 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.

e EC/pH Averaging (0-Low, 20-High): Averaging factor for EC/pH measurement. EC/pH
averaging should be used to enable correction when injection is not homogenous.

o 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.
o 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

EC Pre—Control FEuontim
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narse Tunéng

L E

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

e 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.

o 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
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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

T —
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Define the range of the EC/pH transmitters.

o Default settings for Munters EC/pH transmitters is:
o EC:zeroto 10 mS
O PH: zero to 14 ppm

e 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.

e 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

3 B A LA, I, LI
Sensor » 8 Uolt 2 Uolt

Fin cbhar) 0. 8a 18, 88
Pout. Cbhar) 8. 006 18,608

Caram

e 0 -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 5 Volt (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.




Cool Puumte ain
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e 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

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

e 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

INSTALLATION

DEVICE LAYOUT
DEVICE LIST

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

NOUnh~,WNR

o Device Layout, page 129

o Device list, page 131
 Digital Input, page 131

e Analog Input 1-2, page 132

e Analog Output, page 135

e Hardware Checklist, page 135

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 1 to 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.

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

o Local: Numbers 1 to 64 and the card exists.

o EXT 1: Numbers 65 to 128 and the card exists.
o EXT 2: Numbers 129 to 196 and the card exists.
o 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. 1:inputs 1 - 8
e Cardno. 2:inputs 9 - 16

e Cardno. 3:inputs 17 - 24
e Card no. 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 IR Analog Sensor

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 |ETR Analog Sensor

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> 00
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 b. Under Start An. Dry Cont., define
time for each program. the input type.



EXTERNAL CONDITION PROGRAM

From To hh:mm Start An.
hh:mm Dry Cont.
10:00 Ana. Sen 1
Dry Con 1
Dry Con 1
<NONE>
<NONE>
<NONE>
<NONE>
<NONE>

12:00

ONOUVHLWNER

EXTERNAL CONDITION PROGRAM

Start An.
Dry Cont.

ONOUHLA,WNER

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.

EXTERNAL CONDITION PROGRAM

#*

EXTERNAL CONDITION PROGRAM

Trigger Type Stop An
Dry Cont.

Trigger Type Stop An Oper.
Dry Cont. to Start
1 Multi Shot Ana. Sen 2 ---
2 Multi Shot Dry Con 2 One Shot
3 One Shot Dry Con 14
4 One Shot <NONE> Only If On
5 One Shot <NONE> ---
6 One Shot <NONE> ---
7 One Shot <NONE> -—-
8 One Shot <NONE> ---

ONOUHALWNR

Ana. Sen 2 ---
Dry Con 2 ---
Dry Con 14 ---
<NONE> -—-
<NONE> -—-
<NONE> -—-
<NONE> -—-
<NONE> ---

e. Under Oper. to Start, choose the
required symbol.

f. Under Oper. To Stop, choose the
required symbol.

EXTERNAL CONDITION PROGRAM

EXTERNAL CONDITION PROGRAM

# Stop An Oper. #
Dry Cont. to Start Value to Start

1 Ana. Sen 2 > 1 25 =
2 Dry Con 2 - 2 - - -—
3 Dry Con 14 - 3 < _— —
4 <NONE> --- 4 <= - -
5 | <NONE> s I -
6 <NONE> --- 6 > - _—
7 <NONE> --- 7 >= - -
8 <NONE> --- 8 -- - _—

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.

EXTERNAL CONDITION PROGRAM

Start Oper. Stop
to Stop

Value Value

ONOUHLWNER




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 44.

NOTE Install analog output cards.

ANALOG OUTPUT

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.

o Channel: Read only data listing the analog output channel numbers.

e Dosing Channel: Select dosing channel to enable analog-controlled pumping. When set to
None, Venturi driven injectors control the dosing.

e No.: Map the channel number to the dosing channel.

NOTE After defining and mapping the channels, go to Configuration > Dosing Channel Configuration
(page 120).

12.6 Hardware Checklist

Same as Hardware Check List screen from TEST section (Menu 6.6).



13 Controller Advanced Settings

e Pump Station Configuration, page 136

e Multiple Water Meters, page 136

e Drain Meter Measurement, page 138

e Various Dosing Channel Configurations, page 139
e Dosing Configuration, page 141

e Dual EC/pH Sensors, page 141

e Hot Keys and Status Screens page 143

o Operation Mode, page 144

13.1 Pump Station Configuration

CONFIGURATION
. DEUVICE DELAY CDEFIG?RHT[GN

i QK

History

Manual Alarm

. LU lEH

. UALUE FLOW RATE

* WATER METER
DOSING CHENMEL C

=
3
5 i
6. S ING E ONF IGURAT IONE
i 7. DOSING CONFIGURAT ION i
| S0 DRnTheGE EanPTarenr iR oN )
5 S il 9. DR G NFIGLORAT IOK i
Setup Installatior i19. SYSTEM PRESSURE EDHFIBURHTIDN?

Pumps 1, 2 & 3 form a station

Station

Pump 1-Capacity 50.000

I i 5 Te— [ 4 .
| Capacity Stability Off Delay i | Stability OfFf Delad
0. n3<h i S5 i S |"Ha. mntss [THES

50. 600 T VES
76, 696

e 1@

a6:1a

ae:15

(
1 g e S
(2 | eeiie  oeiie VES
$ | eeis o015 i3
4 ==f== : NO

(8
188.98@ Ba: 15

Stability: Time between each pump start
Off Delay: Time delay between switching
each pump Off

Ry " EETI
CONFIGURATION ; .
< 7 e Pumt Main DIrain F
. DEVICE DELAY CONFIGURATION Valve Meter 8
L_PLNE STHTION CONFIGURATION - ©
. UALCY Ol RA { } =)
. WATER METER 3 =
: DOSING CHA ion 2 z -
i NG atation 2 Z =
of pumps 1,2& 3

First pump to startwill be the biggest, first pump to stop
will be the smallest

-%
Imp
riagie

s A it zz 7
 pumpz |
i i

i |

iaati o
Irrigation | =

i Duration ; S

b
o
(@]

00:10

Valves 1 & 2 allocated to Pump 4
Valves 3, 4 & 5 allocated to station

13.2 Multiple Water Meters

e Option A - Standard Use/Measurement
e Option B - Multiple Water Sources



13.2.1 OPTION A - STANDARD USE/MEASUREMENT

i QK

am  Manual Alarm History

B X

Installation

CONF IGURAT ION

DEUICE DELAY CONFIGURATION
2. PUMFP _STATION CONFIGURATION
UALYVE CONF IGURATION

._LALVE _FLOW RATE

ONF IGURAT ION

DELAY CONFIGURATION
TAT ION COMF IGURAT ION

in Water Drain
0. lue Meter Meter
1 umpP 1 i 1 -
£ PumP i il % - Configure meters to valves
3 pﬁmﬁ i } 4 = Ex: Valves 3, 4 & 5 are allocated to
—— *| water meters 2, 3 & 4 consecutively

13.2.2 OPTION B - MULTIPLE WATER SOURCES

» sription
ater Meter

L eter
ter Meter
.

Enter capacity and type for additional water
meters

nly one water meter can be measured at a time.

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 WM 1+WM2+WM3-WMA4.

THREE |

Water meter 3




13.3 Drain Meter Measurement

Use this option for greenhouses drain applications.

Option A- Total Measurement

UHLUE CONFIGURHTION i’

Ualve Main Wat
No. Uslue il
1 Pume 1 1 1 1
k2 Pume 1 1 1 -
3 Pump 1 1 i =
4 Pump 1 1 3 o
S Fume 1 1 4 =
€ e ¥

Drain Samele %
Tupe

Option B- Sample Measurement

L URH
Ualve| Main MWater Drain  Drain Ualve| MWater Drain Drain Samfle %
0. Yalve Meter Meter  Tuyre No. Meter Meter  Tyre
1 1 1 1 Samkle 1 1 1 SamPle 11.11
2 1 1 = amk] e 2 1 = Sanile @, aa
3 1 z - Samf e 3 2 = g 0.00
4 1 3 - Sanrele 4 3 - a. e
= - 4 - Sanple N = 4 =

Collect sample from drain of 1 lateral=simulate the total amount of drain water per valve/shift

Weter] Ratio  On Delad  0ff Delay Het.er On Delay  Off g
No. |Liter-Pulse Ho. e

1

3 5

3 E

3 3

5 5

: :

3 &

Measure delay:

On delay= time it takes for water to get through the system.
Off Delay= time after irrigation it takes for water to fully drain

W it

Total Flow

S

Sample

and stop drain measurement.

13.3.1 DRAINAGE TIMING OPTION A

Use this option when irrigating one valve is which allocated to a drain meter.

Ualve
Ho.

o, ety Rem mae |

1 Tarl &l |

[

e e

Ay
é%ﬁ%ﬁ”

I
08:30

08:35 09:00 09:10

09:20

09:30

Drain meter




13.3.2 DRAINAGE TIMING OPTION B

Use this option when irrigating two consecutive valves which allocated to the same drain meter.

A R e W % m

1
] T |
i S le J .
s S e Drain meter 1

NOTE : Valve 2 “On Delay”
is taking control of
valve 1 “Off Delay”.
Means that valve 1
drain measurement
finished while valve 2
drain measurement
just started

08:30  08:35 09:00  09:05 09:20 09:30
DRAIN LOG
HI ST Ok ] -
\ —am-“fmul_
mﬁh'*h“ "Illl"f.w Date Tis Faln X Dealn -!
. u :Il.ll ':-l-“ ._I“| F , - _=._. _._.' T lj.l:_\_ ;-!:‘L%._ ~
g AT 1o LM T - 2F N
' ur .rqu i I.I :Inr.' b f":'- r i ""Ij".- :4&5
. l“--”:" B2. 08 i
I Ol T My - LB, SRKN
¥ B 15
L — e
e it
History View drainage history log:
Menu Ist column - drain percentages of total

2nd column - real drain amount (liter or Gallon)

13.4 Various Dosing Channel Configurations

e  Method 1
e  Method 2
e  Method 3

13.4.1 METHOD 1
e Dosing Pump control = Calculated according to Nominal Flow Rate
e Dosing pump measurement = Calculated according to Fert. Meter

e 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
J the nominal dosing fiow and the
measured dosing flow is i (defaull
W 5ot at recommended 25%)

13.4.2 METHOD 2
e Dosing Pump control = Calculated according to Nominal Flow Rate
e Dosing pump measurement = Calculated according to dosing pump flow rate

e Dosing pump type = Venturi or Electric

13.4.3 METHOD 3

e Dosing Pump control = According Fert. meter pulses (For quantitative injection only)

e Dosing pump measurement = Fert. Meter

e Dosing pump type = Hydraulic




13.5 Dosing Configuration

e EC- channel influenced by EC levels

' Type of each channel configured by o ACID- channel fo inject acid to reduce
technician during installation process pH levels

e PASSIVE- no EC/pH influence

o ALKALI- channel to increase pH levels

-—ll.liiﬂn_'l!.l = 4!&!&[’.![31.“4:—

N h' i _React . UL Eh LHERNEL LU ;-c-u:ut- pte o
1 20 EEw 2 | React !
= S HLE
3 953,208 HLLD
R LR e s R L s b Ry e e 0o )

N

e EC/pH coarse tuning- when way off target,

EC/pH :

EC Coarse Tuning - aster/stronger correction

EC Fine Tuning 5 e EC/pH fine tuning- off target is low,

pH Coarse Tuning 5 | liah .

pH Fine Tuning 5 slow/light correction

Control Cycle EC E e EC/pH Control cycle- Delay time from

Control Cycle pH 4 .1 e e . .

EC/pH Averaging (0-Low, 20-High) 3 fertilizer/Acid injection point to EC/pH

Dosing Boost Off Delay (mm:ss) 00:02 sensors reading

Dosing by QTY. Method SPREAD

« EC/pH averaging- balanced reading from
EC/pH sensors

13.6 Dual EC/pH Sensors

Additional sensors as fail-safe and to verify if difference occurs; alarms signal.

IME!;H-- \).a;.n 1 Ir\l‘;;iFun tion No.
EF 7 1 e
2 > sl5 one > e
Install sensors £ <N " Tomp. Shnsoe 3 rify 1
4 < N . Humidity Sens - 4 i 2
L < N 13. EC Sensor 9 < =
[ < None PH Sensor & < -
7 e e < -
g < 8 X -
i) x 9 4 T
1@ < 16 < A
Ll < 11 < =
Enter sensor difference to set alarm
. CONFIGURATION l i ONCTGURATION o ezt CONETOURATTON
. :;:\T‘E‘E ;\E‘T'EFFHTE ... . Sensor 4 mA 20 mA Sensor Illfj Sensor 4 mAH 28 mA _v-‘ﬂ:c\r‘ Dn_.
DOSING CHANMEL HrlFIuHFHT]HH i 1@ EC 1 ] 16
DOSING CONFIGURATION 14 PH 1 a 14
EC_PRE-CONTROL Ci ru IGURATION ¢ 18 ———— EC 2 a 1@ 8.5
- ONF IGURAT ION 14 S — PH 2 2] 14 8.5
FRE 2E IHFiuHFHTIHH. 20 EC P a 20
. F‘H[IlﬁTlHH \HNFIUUFH” 1] EC Control S . EC 14E
ensor
. S K ! S @ Control Sensor y PH 1+PH
Selectaction and delay- At end, if one sensor fails, the technician can set
if 1 sensorfails, sensor 2 activated the system to be controlled by the 2" sensor
ALARM

r| RESET

ALAR

. HISTOR

. ALARf DEFIHITIHH

. ALARM SETTIN
ECFH_ALARM BEF INITION

. Ilr*am
C Sen. Dif.
PH Sen. Dif.




o DUAL EC/pH SENSORS- Additional sensors as failsafe and to verify if difference occurs,

alarm will signal.

End day time

SETUP

TION
n

N
IERATION

oo mD-c—ui=
(=l L i}

=

3
a.
2
G
T
8
9
8

AEWE VM~

mAmmac
A4 AJOSD

SEE DD,
Do=Sr o,

[y

Max. coollng parallel

CONFIGURATION i
URATION

€. DOSING CHANNEL CONFIG

7. DOSING CONFIGURATION

8. EC PRE-CONTROL CONFIGURATION
9. DRAINAGE CONFIGURATION

@, SYSTEM PRESSURE CONFIGURATION
1. RADIATION CONFIGURATION

2. EC/PH CONFIGURATION

3. PRESSURE SENSORS RANGE DEFIN

ar . . :E.ETQF-

27

Current. Time

15: 822
ate . ;
End Day Time

CONFIGURATION
G \HHNNEL mru—‘lm JIRATION J‘

£ LN S0 00 =0

T

ENGLISH
ce
METRIC
C

4
empet re Unit »
Uolume Hn1f »
Maximum Coolind FParall
Maximum Mistind Parall

X
——

uring Filter ushing 7 » N
Durind Coolin® Process 2 » H

Durind Mistin® Process 2 i
TS 1] 1 er ushing 7

Stop time for measuring water
and dosing accumulating
information from irrigation valves
and dosing channels

Define cooling/misting valve/pump

i COOLING CONFIGURH N
Cool Pume Main
ﬁg. ¥ Ualue
1 |
g 1 1

Set max. cooling/misting

4 programs working

together

' NOTE: Operate max # cooling/misting

programs according to system water

[ pressure limit.

Stop irrigation?
SYSTEM SETUP

Landuad b | EMGLISH
TamPerature Unit o
Uolume Uni » METRIC
Maximum Coolindg Farallel 2
Maximum Misting Parsllel 2

urind Filter Flushing 7 3 MO

During Coolind Process 7 ) YES
Durind Mistind Process 2 i YES
uring Filter Flushing % MO
oEY !e!ween ﬁa!ues !sec! on

Eoluma U“l* ling Parallel
=3¢ 1M m i alle
Na;xmum n1~tln3 Parallel

1y ushing
Durzng Ccol:ng Frocess :

During Mistind Process
ushing

ot ked Numbeer

Stop Dosing?
SYSTEM SETUP

Uolume Unit
Maximum Cooling Paralle
Maximum Misting Paralle

1
1
ITSTE] ushing

Turing Cuullnﬁ Process 7
During Mistind Process @

Set to pause irrigation during
cooling/misting process, then
resume irrigation

Valve transition
SYSTEM SETUP

Masximum M
U

pressing +/- key

-, = —— -

|
I
|
|
I
|
1
T

5 second
overlap

| T
4 Set delay between valves or setto overlap valves in
order to create pressure before opening them by

Set to pause irrigation during
filter flushing process, then
resume irrigation

ur1nd
During Coo] o
During Mx-tlmq Process ?

»
»

D. el LL ke

1stord Resolution

Set to pause dosing during filter
flushing process, then resume
irrigation

Wil=Ky

Program: S|Priority: ——|Const. ax
Start Time az:aa
Clock_Start
Min. Time A1:06
galu$ # . BB% EB%
un Time
5 second Dosind Prod 1 &
delay
Day: @161 ﬂ
Dose-Hater

v

v




Default hot key/ History resolution

1lter |
1 Cooling Pr
Mistin9g Prod

F D

5

 Change setting of default hot key that will be
present for the grower as a default.

o Set history resolution-how often system saves
information

1 HOUR
MASTES
1

e Local - Only one controller network

e Master - connected to station, transfers data to
slave controller

e Slave - more than 1 controller network, not
connected to station but receive data by
communication to the Master

1 HOUR
MASTER

1
2568
Bl

|

o Select baud rate of communication:
e Lower Port - Controllers and PC

e Upper Port - Controller and its expansion
boxes/Remote unit (SingleNet)

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

Prod:Un. irr Ualue: 1 Time: 16:43:49
Set. Actual Flow Ualuve

|Chan. 3

blater BE:lE  @8:ea G.888 0N
Chan. 1 5. 68 0 =T BB iy QFF
Chan. by 5] A.68 999,888 OFF

3. 60 B.06 993,068 OFF




Hot Screen 3- Program Status Hot Screen 4- Water Flow & EC/pH Status

rF‘r*cugr'-aW 1 | 18-0ct-87 l 16:43:58 ] Status _Irrd. EC 3 EC.Pre
Status End Hom. 188.888||Tr4. 1.5 5.5 =————
;ma - Hyllmum 2016 Act.. H. 884 | [Act. -
Rad sum - Measured/Limit | ————we——r OPenty  Minc%) Praciy Max(n
Clock Starts - Given<Set a- a8
Starts Due To Rad Sum S Enan. 1 S0 e el ==
Starts Due To Max Time T Chan. 2 SHi] R =T me=
Total CYcles Giwven (5] Chan. I i i === ]
ast. Start gl e e
Elaksed Time [5]5H EIE 2
MNext Start by
Hot Screen 5- Filter Flushing Status Hot Screen 6- Temp. & Hum. Status
¢ IEMF & HUMIDITY W
v FILTER FLUSHING STHIDS M Ho. Temnke. Humiditu
3| ks SR
Flush_Status OFF 1 P >
Time To Mext Flush ) H1:82: 52 > LHOME 4 MNOMNE >
Delta Pressure (Didital) OFF 4 ZHOME » ZHNOME >
Flushing Filter Ho = 5 < HOME » 4 MOME >
Remaining Filters Gtwd. ] = “HOME < MOME >
Delay e: 835 s ¢HOME>  <NONE?
B Jella Preccure Beww g {NOME>  <NOMNE>
Lﬂan‘n Filter Delay AE:aE: 18 . LE""JG' ey o 55,08 J
Hot Screen 7- Weather Station Status Hot Screen 8- System Pressure Status
Qutside Temrerature L HOME >
Outside Humidity < HNONE > v SySIEM PRESSURE ¢
Hind Direction < HOME » i
Wind Skeed .8 KEmn h Sensor Uzalue
Radiat.ion <MHOKNE >
Radlatmr': Sum L HNONE > Pressure IR M-A
Fain Status £NONE ressure Ll H-A
Rain Flow 4{HONE »
Daild Rain {NONE »
#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

? it

On the Front Panel, press Zone/Log In.



The controller recognizes OPERATION MODE

the operation mode
according to the password Please Enter Password
that is entered:

MODE PASSWORD
Read Only 0000
User 9999

Technician 1948

If an incorrect password is OPERATION MODE

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.

SYSTEM SETUP

HISTORY
WEATHER STATION
OPERATION MODE
—
—_— Automatic return to RO mode > NO
Return period to RO mode » 00:10
Controller Number > 1
Lower Port — Protocol » GREEN NET
Lower Port — Baudrate > 9600
Upper Port — Protocol > NONE
Upper Port — BaudRate > 9600

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

11

Z 113
g A . S B
i ‘I"'n
2 7 )
1
- 8 b
9 =t
» € ey £
10 =
B S
4
ltem # Description Part #
GreenField/Climate Power supply card 115VAC 960-99-00041
1 GreenField/Climate Power supply card 230VAC 960-99-00011
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
13 GreenField /Climate SD card 960-99-00035
14 Greenfield - Flat Set NMCPR Two Flats With Ferrite 960-99-00125




15 Appendix B - Troubleshooting

e Controller Malfunction

e Burnt Fuse - In Case of Voltage

15.1 Controller Malfunction

CAUTION! HIGH VOLTAGE ELECTRICAL HATARD
Only a qualificd electrician may perform electrical bests!

¥ burnl wath exira
buses provded

Entire card if fuses are
working but conirolles is not

Main power
source

Fuse from
casing

If fuse is
burnt

Screw 45° CCW

If fuses are working
but power supply is not

Burnt fuses with
extra fuses provided

Entire card




16 Appendix C - Replacements and
Additional Installations

e Installing a 24 VAC Output Card, page 148

e Removing a Card, page 149

e Adding a Dry Contact Output Card, page 149
e Adding an Input Card, page 150

e LCD & Keyboard Replacement, page 151

16.1 Installing a 24 VAC Output Card

24VAC card
in place

Card from box
Controller

(oD
CONNECT

To outputs

El OUTPUT CARD FOUND! NEW OUTPUT CARD FOUND!

D0 _YOU WANT_TO
INSTALL IT?

DO _YOU WANT_TO
INSTALL IT?

VES (2 NO

Controller




16.2 Removing a Card

NOTE The procedure is the same for all cards.

1 2 g

Contraller

Wires
2 Screws

Use pliers to sgueezs stub back
through hole and gertly manipulate
card forward to rernove

16.3 Adding a Dry Contact Output Card

—
g

CONNECT,

4l Low terminal to
power supply and
high terminal to
outputs

Dry Contact
card in place

\

Card as above

Controller
2 screws

3 g7 NEW OUTFUT CARD FOUND! NEW OUTPUT CARD FOUND!
DO_YOU WANT_TO D0 YOU WANT_TO
SWITCH INSTALL IT7 - INSTALL IT?
oN

Controller




16.4 Adding an Input Card

1
Card from box

Controller

Standoffs to back
of card

Standoffs and screws
from back wall

3 (=

N
@ above

2 Screws

MEW INFUT CRARD FOUND!

0 _YOU WAWT_TO
INSTALL IT?

P T
» »qsu INFUT CARD FOUND!

DO YOU WANT _TO
INSTALL IT?

U< 3
Controller iR (i[em NO

Note: Analog Input card
installed in same way without
jumper.




16.5 LCD & Keyboard Replacement

@ Screws (x4) —

LED Wires

@ Wire

LED Connectors

7
\—@ Screws (x6) —— |
REMOV




17 Appendix D - Sensor Installation and

17.1

Definition

EC - pH Sensor Connection, page 152
Measuring Box Connection, page 157

Humidity Sensor Definition, page 158
Pyranometer Connection - GreenField, page 160
Radiation Sensor Definition, page 161

Pressure Transducer Connection, page 164

Wind Direction Connection, page 165

Sensor and Cable Specifications, page 167

EC — pH Sensor Connection

EC Sensor

Jumper Locations

Jumper Position

Sensor type

Temp Temperature sensor (30 ohm)
0 -5V Humidity, Radiation, Pressure
4 - 20 mA EC, pH




e EC Sensor Calibration, page 153

e pH Sensor Calibration, page 154

e GreenField pH Calibration, page 156
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

L:1.41  FH:o. 54

3. Press

4. Clean and dry an EC sensor. Insert the sensor into 1.4mS calibration buffer; immerse for 5 - 7

seconds and immediately press

Calibration is in process.

al:i.g4

_l«% L.

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

o EC B - Enter .

6. Calibration is in process; wait until next screen is displayed, which indicates that EC Calibration
is complete.

C: A.8 Caliv, o

7. Wait until the following screen appears.

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

Lil.4] FHiS. 54

EC calibration appears.

=L Calibration

2. Press . to scroll down to pH

CALIBRATION.

. 0 PA /.Y Enter
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 intfo a pH 7 calibration buffer, immerse for 5 - 7 seconds

and press .



The following screen appears.

FH: 6.9 Lalii.Bg
0 FH 4 - EnTEr

5. Calibration is in process, wait until the
following screen appears.

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.

Hs 3.5 Lal#d. |
.alibration OK

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

FRER STATIC
FEHSOR LOOG1HC

TE_ 10 DATE PLUG
RERD FRaE DATR FLUG
[ |
SELECT,

In Setup select EC/pH
Calibration

GREEN

Q| IFECand pH
Lueck/ numbers match
on both screens;
if not:

Prese

Frrous to [ncreamerlesrsese

Use arrows to
increase/decrease value

so numbers match
(LALN g

.P-:.u-:-tc\-'

28 e ENTER when
= values match

e Press Menu

Sauve Chandes?




17.2 Measuring Box Connection

Euml?ltv—

Input Jumper ¥
Temperature —
Input Jumper 5

Controller

C-NMCEe4-RAICTI

Cnnne-:tmn Box

¢ fﬂ

)

_@1

?'Owu_n J‘-‘L,

:'?;‘{; — #12 V- jl
=i i
I — a Humidily Sensar) | -
:::. .: E g .- \| I:I: = ..:\._(.4 ___'1__n i Ix'_{gllf"-
—E‘Egiil ; i [ } - {1 B | s
e e L, eom-H=—11T)
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ﬁ'ﬁ-“x i E— -
N a a0 |
taly
&
Cable shield =
;'E;E D
Sl |
COMMECT
CABLE
SHIELD TO -
GROUND 5

b I LT W
[ B N o L)

3TRIP

NOTE Can wire 24 VAC terminals of measuring box to 24 VAC on the output terminals.

Jumper positioning

Sensor type

Temperature Sensor (30 kOhm)

Temp
0-5V Humidity
4 - 20 mA 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

" il i Humidity S2ror

E:“,j‘f‘ —_— O e —

Measuring Box Humidity/Temp Sensor

ANALOG INPUT 1

1. DEVICE LAYOUT Channel | Input Function No.

2. DEVICE LIST 1 EC Sensor 00. <None>

3. DIGITAL INPUT 1 2 pH Sensor 01. Temp Sensor

4. DIGITAL INPUT 2 3 < None 02. Humidity Sensor
4 < None 03. EC Sensor

6. ANALOG INPUT 2 5 < None 04. pH Sensor

7. HARDWARE CHECKLIST 6 < None 05. EC Sens. Verify

ANALOG INPUT 1

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. Channel | Input Function No.
1 EC Sensor 00. <None> 1 EC Sensor 1
2 pH Sensor 01. Temp Sensor 2 pH Sensor 1
3 Temp Sensor 3 Temp Sensor 1
4 < None 03. EC Sensor 4 Humidity Sensor _
5 < None 04. pH Sensor 5 < None _
6 < None 05. EC Sens. Verify 6 < None _

e Outside Temperature/Humidity Sensor Connection

e Sensor Definition



17.3.1 OUTSIDE TEMPERATURE/HUMIDITY SENSOR CONNECTION

Qutside Temp —IN 5 :

Qutside 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

HARDWARE CHE

0

. nsor .

. EC Sens. Uerify

Be. PH Sens. Ueri fy|

. EC Pre-Control §
Temre, 4

Channel 6-Outside Hum.

|

Channel | InPut Function

R

EC Sensor

FH Sengor

emne. Sensor
Humidity Sensor

TN~ AN
O
£
o
I
3
2
-
o
-
-
'

——

i Q

Manua Alarm
Setup Config

X

History

Installation|

" ANALOG _INPUT No.
Pianne 1
: . SN
P, S

. PH Sensor
5. EC Sens. Verif
PH Sens, Uerif!
Pre-Control

emnP .

DD~ U AR

s

Channel 5-Outside Temp.

ENPERHTURE LHETERHTION )

Sensor Ten® Factor

LR T N e
D

Press <{-» n.—;'-;‘.-_ t{i.d_’.ﬁ; ;;»,A Decreas:

Factor to change reading




——— : 5
Save Chandes? p By
1. Program 2.Mahus 3.Alarm

-

I i
Sensor Humidity
1 &£5.8
H-A

2

3 N-A

4 N-A

5 ]

g ] -
I ] -—-
3 N-A -—-

Press {-> Arrows to IncreasesDecrease

. Factor to change reading

Save Chandes?

17.4 Pyranometer Connection — GreenField

Pyranomatar; IN7  Jumpar Location

Jumper Position | Sensor type

Temp Temperature sensor

(30kQ)

0-5v Sensor Type

4-20 mA EC, pH, CO2 . ..

3 % 0.5 mm2 (20 AWG ) Shielded

Sansor Wires:

Green: COM
White: Input

Brown: +12vDC




17.5 Radiation Sensor Definition

o Q
3 : : @ - Z INSTALLATION
rogram Manual Alarm History IIEIIII'E LH‘r'I’IUT
EL
Setup Config stallation
[ |
SELECT,

ANALOG _INPUT No.

Channel | InPut Function

0

pannel

EC Sensor

FH Sensor

TemnP. Sens
Hum:dltu Sensor*
o =

Sens.,

. EC F‘ra Ear:tral

. Out T

ﬂut HqudlL'}
gla

(55060 TN R

=D =JONOR Ch—
jmlm)
=
st
I
5
]
=1
[*R)
=
[l
“w
111 | i s

(ST T L ENATRE
=
c
.
I
£
=
o

Channel 7-Radiation

m
snnel | InPut. Function No.
1 EC Sensor 1
2 FH Sensor 1
= TemP. Sensor 1
4 Humidity Sensor 1
9 Qut Temk. 1
& Out Humidity 1
1§ é Mone > =
g ne 3 =
9 < e > =.
1@ < be -+
11 < e > 5

Channel 7

e Radiation Sensor Configuration - Munters

e Radiation Sensor Connection - Davis

17.5.1 RADIATION SENSOR CONFIGURATION - MUNTERS

3.Alarm

;HFHT]\'
GURATION
ON

IJHFHTI“I

T

7.Contgy  &.Install

[Radistion Sensor Ture » [ neTAFIN |

\ - [ln order to use the radiation

sensor, You must define a factor
larger than zero!

=

(Radiation Sei - Tyre )

WETQFIM

g

ram 2.Manual 3.Alarm 4.

TiJ

nf19 8. Install

Ualue Factor
e 2.8
P erature 1066 56
'I‘!Iisd Direction égg?ﬁ; 2-:—
[ﬂia‘au'r?ge FAICS @

WRITE TO DATH PLUG
REQD FROM DATA PLUG

Press (-> Arrows to Increase/Decre!
Enter oPeed= Ur Radiation Factor

Define Radiation Factor according to value on

faster, use arrows while holding down ENTER

sensor milivolt/watt/m?. To Increase/Decrease

iemrerature
Humidity 16
MWind Direction <N
Radiation F. <E

Rad. OHseL <FI

Press <-> Arrous_to Increasefﬂecredse
ter Speeds Ur Radiation Factol




17.5.2 RADIATION SENSOR CONNECTION - DAVIS

Jumper Position Sensor type

Temp Temperature Sensor

(30kQ)
0-5vV Radiation
4-20 mA EC, pH, CO2 .. ..

Cable Type:
3x0.5mm2 (20 AWG) Shielded

Sensor Wires:

Red: COM
White: Input

Green: +5V

17.5.2.1 Radiation Sensor Definition

Wi QO X

annel [ InPut. Function No.
EC Sensor
EH Sensor

am

. 1 1

Frogram Manual Alarm History 2 1
3 emf. Sensor 1

4 Humidit4 Sensor 1

2 Qut. Teme. 1

[} Qut Humidity 1

ol é None > =

8 one > =

2 < = =

18 S > &

i < e > =

Setup Config nstallation - - - _ - i
K Channel 7

F ANALOG _INPUT No,
anne L Channel [ InFfut Function Mo
1 Se 1 EC Sensor 1
- EH Sel s e rBH Sensor 1
3 . 3. EC Sen 2 Temk. Sen 1
4 Humid FH Sensor 4 Humidity sensor 1
2 =3 Dut Teme. 1
g S 9 Eut,Humlﬂlt\j }
& |< Home |BS: Gut Teme IR (2055 -
3 < Hone . Out Hu I < Hone > =
16 < None . _Radia 1@ < HNone > B
11 < HNone 11 < Mone > 7

Channel 7-Radiation




17.5.2.2 Radiation Sensor Configuration - Option B- Davis

CONF IGURATION
2. HEE |E C,UNFIL\IJF‘QT!HH i
s, LWATER IIETE 1Radlatlon
6. DDSINE CHANNEL l’DAElGUPF{TIHN
7. DOS DNFIJJ ATION
8. EC PF‘ ~CONTROL ,,T_IFI
9. DRAINAGE FI’IHFIGJE‘HTI l
5] 2t CONFIG

. SYSTEM PFE:;JF’

Radiation Sensor TyPe p WETAFIM
- @iauon Sensor T4re b | dRVIS ]

Davis and press !

Press to show options

(=)
I
(=]

A\
|4 e
1.Program 2.Manual lar =t ort mperature %]
] J«Alarm  4.History Humidity 105.8
Hind Dlrectxmn <NONE >
- - Radiatiol 1844
4 ) TéI Rad. Uf‘l‘set 1844 !
«Test 8. Install

Press < > Arrows to Increase [‘e crel
ter S s _Ur 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

P out - COM
P out - Input

Filter Station Pin-COM ——

Pin - Input r—

- e

-

-]

=
nr]
’
L4 i
“an
| |
/)

17.6.1 ANALOG PRESSURE SENSOR DEFINITION

» i QX

Manual Alarm History
Setup Config stallation

»“ Channel | Inkut Function Mo.
i EC Sens I
2 1 EC Sensor 1
2 PH Seng|@3. EC Sens. Uerify,
k4 eub. 5|06 PH Sens. Ueriful 2| Sl 7
4 Humidit EC Pr‘s.--Corlt.rol 4 Humn:_htu Sensor 1
5 |Out Tem ut Tent. 5 Ut Te ‘ i
Bl |muk Hin g |out Aomiditu 1
P Broaatd 7l Radiation 1
g Nsﬁ;' 2 Pressure 1
18 ¢ None lg Pressure Out 1
11 [< None 11 [2 nome § -

CONF IGURATION

Program Manual Alarm History

/R I T S

Test Setup 4 ¢ Installation

3
G CHAR ? GURATION
RATION

. Wind Direction

ressure Ou

1

s

3

4

g « Out Temp.
€ . Out Humiditw
7 adiation
g

9

@

1

Channel 8- Pressure In




0
[L\:w- Pressure Alarm

»[& In Sensor |

= e N u] 3

A =L 5 3 ) | 3 (0 T )
Low Pressure Alarm )13. Out Sensor J

Munters pressure sensor specifies:
0.5 Volt = -1.25bar

4.5Volt = 11.25bar

1) = - NI
L EQTE&J Sensor b & Volt S Volt { - Sensor  »
€-EONTROL CONE 1GURAT 10N —
P (bar) @.86 16.066 -~
FRESSUIRE  CONE IGURATION Pout (bars|  @lod  io.a | Pout (bars
O _CONE TGURET TON E : -
£ TTENTION n

! Define units 0-5V or 4-20 mA

according to sensor range
(ex: 0-10 bar)

»@ @ o[

1.Program 2.Manual

Hlau m 4.

story

x B S U

7.Confi9 8. Install

»_ﬂ&ﬁﬁ‘ﬁ.l!! LT L —
Sensor ac

Value

Pressure In
Pressure Out

THER STHTID CH
SOR_LOGGING ~

TO DATH PLUG
FROM DATA PLUG

E <=> Arrows to

Increase/ Decrease
Pressure value matches value
on pressure gauge of main line

17.7 Wind Direction Connection

Jumper positioning Sensor type

Temp
0-5V
4-20 mA

Temperature sensor (30KQ)
Humidity, Radiation, Pressure

EC, pH, CO2

TUmEer location

Wind d: IN11

Cable type:
4.0 x 5 mm2 (20 AWG)

To digital input card

Sensors
Black: DI

Red: COM

Green: Input

Yellow: +5V

e Wind Direction Sensor Definition



e Wind Speed Digital Input Definition

17.7.1 WIND DIRECTION SENSOR DEFINITION

T \
[t@'ﬁ D E INSTALLATION »Inhannel
- 1. DEUICE LAYOUT
_Tﬂ EVICE L I ST

ogram Manual Alarm History

A & il
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ANALOG _INPUT Mo,
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Press =2 Flrr"mss to IncreasesDecreas
r Skeeds e Radiation Factor

Enter value in the
controller

17.7.2 WIND SPEED DIGITAL [INPUT DEFINITION
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17.8 Sensor and Cable Specifications

Measured

Input

Maximum Cable

Sensor Type Values Accuracy Range Length Cable Type
Temperature | -20° to 50° C/ - o o 500 meter (1640 | 2x0.5 mm?2
_ RTSs 4° 1o 122°F 0.3°C/0.54°F | 30 kOhm feet) (20 AWG)
Oto 10 mS (old 3x0.5 mm?
EC transmitters used 0'35 to 0.1 AA_ 20 — (20 AWG)
20 m$) " " Shielded
4 - 20
oH 0-14 0.1 . -
+2% (10%-
RH - RHS- 0 - 100 90% RH), 0-3 300 meter (985 3x0.5 mm2 (20
10 - ° +3.5% (90% | VDC feet) AWG)
100% RH)
Solar 300-1100 3x0.5 mm2
Radiation- nanometer (Up | £5% \(;D_C3 :OS meter (330 (20 AWG)
Davis to 1500W/m?2) ee Shielded
Pyranometer- 300-2800 o 0-5
Monters nanometer (Up | £5% VDC —
to 1500 W/m?2)
Wind o o 0-20 100 meter (330 4x0.5 mm?
Direction 0-360 7% kOhm feet) (20 AWG)
Pulse
output
. 4-280 km/hr (2- o (Wind
Wind Speed 175 mph) +5% Cups &
Magnetic
Switch)
2
Up to 10bar Check data 0-5 Check data sheet 3x0.5mm
Pressure sheet of the (20 AWG)
(145 PSI) VDC of the sensor used )
sensor used Shielded
Rain amount +2%, Rainfall
(mm or inch) count between
Collection area: | 0.2-50 mm/hr | Dry
Rain 200 cm?2 (0.01-2"/hr) | contact 100 meter (330
Collector (31 inch2) +3%, Rainfall | (tipping | feet) -
Resolution: count between | bucket)
0.254mm 50-150 mm/hr
(0.01") (2-4"/hr)
: Dry
Rain . .
Detector Rain, No Rain 0.2mm/hr contact/

0-5 VDC




18 Appendix E- Technical Specifications

e Technical Specifications

o Controller Components

18.1 Technical Specifications

Housing Plastic housing with a screw on lid IP 65
Dimensions (L x W x H) 30x40x 18 cm
(11.81 x 15.75 x 7.08 inches)
Weight 6.0 kg / 13.2 Ibs.
Ambient Operating temperature range 0 to +50 Celsius (14 to 122 Fahrenheit)
Conditions Storage temperature range -10 to +70 Celsius (14 to 158
Fahrenheit)
Approvals The 115/230VAC has Safety CE EN61010-1

approval

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

e Keyboard & Display, page 169
o CPU, page 169
e Power Supply, page 169

 Digital Input, page 172

e Analog Input, page 172




18.2.1 KEYBOARD & DISPLAY

e Graphical LCD g I ral I
Display e {j Q Z
e Back light Program  Manual Alarm History
A8 Bl X
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

Key board connector

SD card socket

18.2.3 POWER SUPPLY

e AC Power Supply

o 230/115VAC (£10%)
e Protection

o Thermal fuse

o Current detector: short circuit detection




o Power Consumption

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/1O card added/removed - adds/removes 10 mA.

@)

O
O
O

Table 2: Electrical Specifications

Specifications

VAC, 0.5 Amp

Main voltage Main frequency Max voltage Min voltage Main fuse
Single phase 230 250 VAC 200 VAC 0.5 Amp
VAC, 0.5 Amp

Single phase 110 130 VAC 90 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

115¢230 VAG | Gnd

H
Main Supply | 0o

| Cuinnent

Cirenit
1

Semsing




18.2.3.2

Power Supply Fuse Protection

Aux 24 VAC Terminals
Fé
Fl
F2
Location Designation | Type Style | Rating | Reaction Dimensions
Time
GREENFIELD Power Supply, | F1 Tubular | M205 | 1.0 Slow Blow | 20mm x
Main Transformer T1 Glass Amp (T) 5mm
GREENFIELD Power Supply, | F2 Tubular | M205 | 4.0 Slow Blow | 20mm x
CPU & 1I/O Circuit Glass Amp (T) 5mm
GREENFIELD Power Supply, | F3 Thermal 9.0 Thermal
24VAC Output Circuit™® Amp
GREENFIELD Power Supply, | F4 Tubular | M205 | 1.25 Slow Blow | 20mm x
Output Fertigation Trans. Glass Amp (T) 5mm
* Back side of power supply card
18.2.3.3 Output
24 VAC / output card

SingleNet License Key

T TR T

8 x D.O. AC Relay
Output rating = 5 Amps

Single output changing rate = 0.4 Sec

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)

18.2.5 ANALOG INPUT
e Inputs 1 - 10: Temperature (NTC 30KQ), 0-5VDC (Radiation, Relative
Humidity, Pressure...), 4-20mA (EC, pH, Pressure...)

e Input 11: Wind direction (Potentiometer), Temperature (NTC 30KQ), O-
5VDC (Radiation, Relative Humidity, Pressure...), 4-20mA (EC, pH,

Pressure...)

Common Analog Sensor Specifications

Sensor Measured Values Input Range

Temperature - RTS-s | -20°C to 50°C/ -4°Fto 122°F 30kOhm

0 to 10mS (old transmitters used

EC 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 -5VDC

Radiation 0 - 1800 w/m? 0-5VDC




18.2.6 ANALOG QUTPUT

o Four outputs
e 4 - 20 mA output
e 24 VAC power supply




19 Appendix F - Main Menu Tree

Program Manudl 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-Control
Reset Calibration | 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




20 Warranty

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 info 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, efc.) 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;

e 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

Aa/MIS/UmEN-2733-05/19 Rev 1.8


https://www.munters.com/en/contact/
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