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© PSI (Photon Systems Instruments), spol. s r. o. (hereinafter PSI), 2015

This document and its parts can be copied or provided to a third party only with the express
permission of PSI.

The contents of this manual have been verified to correspond to the specifications of the
device. However, deviations cannot be ruled out. Therefore, a complete correspondence
between the manual and the real device cannot is not guaranteed. The informattbis
manual is regularly checked, and corrections may be made in subsequent versions.

The visualizations shown in this manual are only illustrative.

PSl is never liable for damage caused to things that were present in the growth chamber. This
manual 8 an integral part of the purchase and delivery of equipment and its accessories and
both Parties must abide by it.
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1 SAFETY INSTRUCTION

Before using the growth chamberead this manuatarefullyand follow the instructions. If
you are not sure abouénything in the manual, contact the manufacturer tarification

9 ‘ By taking device, the customer agrees to follow the instructions in this guide

It is forbidden torelocate thegrowth chamber and its accessories. Handlingy only be
performed byPSkervice personnel

Copying or other interference ithhe devicesoftwarewithout PSI permissiors considered
A copyright infringement and is sanctioned in accordance with the relevant legislation.

A activities can also lead to loss of warranty tie device and its accessoriaad/or may
also cause damage to health and property.

The following table presents basighlightsymbols used in this manual.

Symbol Description

This symbol alerts the user, inter alia complementary and additi
information

General risk of injury. It is necessary to follow safety precautions to ¢

A risk of injuryor damageto the operator, third parties or surroundings of tt
device.

A Danger of electric shock

Tab.1 Usedwarning symbols
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2 SOFTWAREONTROL

This sectiordescribes how to control the growth chamber using the appropriate software.

2.1 INTRODUCTION

Part of the growth chamber is a computer witlicauch screen display, usuallycated on the
front side of theelectrical cabinet The computer comes with a piastalled operating
system and growth chambeontrol software whichis runautomatically after the computer
starts.

Fytotronsoftwarepackagds designed to control the growth chambeZultivation conditions
can be controtd manually or automatically @given time, which gives possibility toeate
variety of protocolsto simulate diurnal changes in intensity and spectral composition of
light, temperature and humidityAll controlled variables are continuously recordeshd
displayed in a graph

Software is divided into two partsServer and Client.
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Server application allows users to accdmssic device services, such as managing and
modifying user accounisseting up operator contact emails and phone numbers for
sending informatiorand warning messagegout thedevice statusetc.

Server applicatiomasthree bookmarls
A Users
A SMTP + GSM

A Rules + Alerts

[2.2.1 USERS

The "User$ bookmark contains data abouperator user accounts acount names and
their permissiongseePict.1).

0 Permissions implementation is under development and its setup does not have any i
on the user actugbermissions.

New usersare addedby clicking theAdd button. Add Userwindow with username and
password fields is displaydRict.2).

Fyto-D

stem 127.0.0.1:52261

View H Server
] Shuttdown
N
Logout

&
Minimize
Pict.1 Users
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Few general recommendations for setting up feessword:
1 Lengthat least6 characters.

1 Passwordshould containboth large and small letters, numbers, punctuation &
symbols €.9.%, #,!).

0 1 Keep the password in a safe place and don't disclose it to anyone.

It isrecommendedio make an official record that the user has an account with the g
privileges andchave set a unique password known only kam. It is then possible to linl
particular users with corresponding actiomsdase oWiolation of operational guidelines ¢
the device and its accessories.

Ok Cancel

Pict.2 Adding users

To removeuser account, select the user to remove and clickReenovebutton (Pict.3). The
confirmation dialog is displayed, if accepted, user account is deleted.

. ATTENTIONDo not remove all accounts. If all accounts are removed, PSI support ne:
be contacted to restore at least one valid user
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Fyto-D
Users | SMTP +GSM | Rules + Alerts |
MName Control ~ Security System 127.0.0.1:52261
Server
Shuttdown
Logout
&

Minimize

Pict. 3 Removing User

Usersbookmark also contain$erver Shutdowmnd Logout & Minimizebuttons. Server
Shutdownshuts downthe application server, and iis impossible to log into &lient
application.Logout & Minimizebutton logs out current user and minimizéise application
to the background. This is the default state. To &btversetup again, click the server icon

in the taskbar and login.

2.2.2 SMTP + GSM

SMTP + GSM BookmafRict. 4) contain managementtools for email and SMS (text)
notifications.

To add or delete email address or phone number, use corresponding buttons. [
A operation does notask forconfirmation, item is deleted immediately after pressing t
button.

Email or phone contacts are added using Addlbutton and removed usinRemoveébutton.
Testbuttons sends email/SMS to test functionality of the selected item.
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GSM
Email Addresses
SMTP Server Port Phone numbers

|5n1tp.grnai|.com ||58_.-" | ABC@DEF com
From

|F:rtatron@gmail.com |
EnableSs!

User

|F)flotron@gmai|.com |
Password

| |

Pict.4 SMTP + GSM

SMTP + GSHookmark contains also information about the SMTP SeRiet.b). It is not

0 recommended to change this setup unless you know what you are doing or instruct
PSI staff.

SMTP GSM

Email Addresses Phone numbers

ABC@DEF .com

SMTP Server
|5n1tp.grnai|.corn

From
|Fytotror1@gmail.com

EnableSsl
Uzer

|F)'totron@gmai|.com
Password

Add Test Remave Add Test Remove

Pict.5 SMTP
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o

2.2.3 RULES AND ALERTS

The bookmarkRules +Alerts (Error! Reference source not foungd.contains setup of
notifications and alerts.

ColumnCaptioncontainslist of services,equipment and accessories of growth chamber.
Next two columnscontrol which event is sent using corresponding channel (email, SMS).
None, one or both channels can be ticked. Colustate representscurrent state of the
item. Datecolumn shows date when the item was last changed.

It is recommended tchave all email notifications ticked(default state) SMS option is
possible tatick selectively. Ithere are any doubtabout meaning of the itemscontact the
PSI support

i Rules + Merds :

Sms | State | Date

Caption

PLC Comunication

Fan 1

Fan 2

Fitter 1

Fitter 2

Fitter 3

Fitter 4

Fitter &

Fitter 7

Cooler Pregsure

Cooler Pressure

Cooler Manual

H!!!!!!!!!!!!!i
0| OO 0| o) ol o) o o)) O O O

Cooler Device

|
| | @ |
| | @ |
| | @ |
| | @ |
| | @ |
| | @ |
| | @ |
| Fiter 5 | |
| | & |
| | @ |
| | @ |
| | @ |
| | @ |
| | |

Pict.6 Rules and Alerts
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Clientapplicationprovides controbver cultivation conditions inside thgrowth chamber

2.3.1 LOGIN
When yourun the Clientapplication the initial device selectiodialod is displayedPict.7).

FunctionsAdd Editand Deleteshould be only used hyained personnel with the approve
of PSISelf made changes in the setup may corrupt the communication and disable ¢
control.

|To log in clickthe particular device angress theEnter /Clickthe OKbutton (Pict.7).

Choose device:

Fytotron

Device details:

Mame: | Fytotron

IP: | localhost

T

Pict.7 Login

! Logon window appears only at the moment whitsere is morethan oneFytotron growth
chamberdnstalled Otherwisethe automatic selection is made and this dialog is skipped.
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Address: localhost: 2000

State: Connected

Authentication

User. fytotron

Password:

Permissions:

Close
Client

Pict.8 Authentication

After selecting the deviceAUTHENTICATIOd¢reen is displayedPict. 8). This screen
containsthree areas

A Server
A Authentication
A Close Client
IP address, server port and current server state are shoviing Serverarea.

If the State box shows Disconnead message the server is not running and must |
started before loggingn.
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Authenticationarea containgields foruser credentials antloginbutton. On the left side, on

.1 screen keyboard toggle button is locatéRict.9).
=]

=I5
Esc ; 1+‘2é Sel el x| oy 7;,|85, & ",‘Bksp ‘Home‘PgUp|

 ja we |r jt |z jufi jofp |Ig)] | |Peon
Caps | a | s ‘ d ‘ f ‘ g ‘ h ‘j ‘k ‘l |" ﬁ|! §|' , ‘ - Inseﬂ‘ Pau9e|
Shift |\|y ‘x ‘c ‘v ‘b ‘n ‘m‘?, :.|__|ShiFt‘JDel‘ PrtScn‘ScrLk|

Alt‘ ‘AtGr|E||Fn‘Ctr| ‘Ju%‘hﬂoinosti

(]

%

9|,|o

-y
a5

Ctrl

Napovéda

Pict.9 On SreenKeyboard

After filling in the required information click Loginbutton. Credentials are checked and if
valid, confirmation message is display@uct.10).

User: fytotron

ACCESS GRANTED

o

Pict. 10 Successfulogin intothe ClientApplication

The last optionsthe Close Cliertautton. Clicking this button closg¢he login window.

2.3.2 FYTOTRONLCZENT¢ SCREENS DESCRIPTION
Clientprogram is functionally divided into several tabs

1 Main tab ¢ allows manual adjustment of lights, temperature and relative humidity
(only constant values, not the gd night cycle) and providesmplerecorded values
graph

1 Experimenttab ¢ provides tools foprotocol state monitoring and control

1 Protocol Editortab ¢ provides toolsfor generatingprotocols i.e. instructions for
simulating complicated growth conditis from simple day / night cycle with
constant temperature and humidity to complicated dmat waveforms of all
parameters

91 Data Viewer tab ¢ displays complex graph and provides tools for recorded data
export
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1 Serviceg displays information about theonnection to the server and allows control
of the client window

1 Authentication ¢ manages user sessions

12.3.2.1 MAIN

The Main tab displays current andarget values for the following parameterdict. 11):
temperature, relative humidity andndividual lights. The graphPict. 15) displays the
temperature and humidity

EXPERIMENT PROTOCOL EDITOR DATAVIEWER SERVICE AUTHENTICATION
Light 2 - R elative Humidi Light 4
emperature elative Humi ight 3
White 0% - L/ Lz | T -
‘White 0%
mmm| 203 | 39% ||
a1 RH Infra 0%
uv 0% v 0%
Target: 20,0°C Target: 40 %RH v
Light 6 - Standby ON Lock Caontrol Light 8
White 0% White % Light 7
Safe mode ON
‘White 0%
Infra 0% Infra 0%
CONNECTED
Infra 0%
Light 10 e o Light 12
White 0% e | white 0% Hight 11
‘White 0%
Infra 0% Infra 0%
Infra 0%

Pict.11 Main Tab

2.3.2.1.1MODE OF OPERATION

Application can operate imanual or automatic mode. Manual mode allows to directly
change the target temperature and humidity and light contrélutomatic mode uses
controls the above using predefined protocols.

Current mode of operation ishown on the left sideRict. 12), control buttons are on the
right side.

Standbybutton turns chamber intathe standby modewherethe lightsand humiditycontrol
are turned off. Ambient temperature is maintained and overhegtprotectionis activated.

Safe modes used to dim the lights whepperatorneedsto enter into the chamber.

LockContrd button locks application controls to avoid unwanted opeian. To unlock the
controls, press théock Buttomepeatedlyandre-enter the credentials.
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Standby ON ‘ ‘ Lock Cortrol

1 Safe mode ON

CONNECTED

Pict. 12 Statusindication andChange ofOperating Modes

At the bottom of this section, therés a window informing on the progress of theinning
experiment where current repeat and status of tloairrent cycle is shown

2.3.2.1.2TEMPERATURE ANDMIDITY

Actual temperatureand humidity is displayedri the upperpart of the window Pict. 13),
along with target valuesThese values can be changed by clicking on ¢beresponding
target valuelabel Values cannot be changed if the protocol is running or if the screen is
locked.

Temperature Relative Humidity

193 | 39%

Target: 200°C Target: 40 %RH

Pict. 13 Temperature andHumidity Settings
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2.3.2.1.3LIGHTS

On the sidesof the main window, there are controls forindividual lights(Pict. 14). The
number, placement and light componentsof light controls reflect actual chamber
dispositions.If the shelf light is divided into two sections, the section closer to the door is
odd numbered, the farther one even numbered.

0 ‘ For examplesectionlabeledLight 1controls the front left half of the uppeshelflight.
Light intensity is displayed ithe percents of maximal intensity and can be changed by

clicking on the intensity value label. Light is turned on and off by clicking the light name
label.

Pict. 14 Light Gntrol

2.3.2.1.4GRAH

The graph at the bottom of the windowP{ct. 15) showswaveforms oftarget and actual
temperature and humidityPrimary Yaxisholdstemperature,secondaryy axishumidity. The
Xaxiscontains timestamp®f the measured valuehart element settings are accessed b
clicking on the graph area.
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W ——— I — - - ——
FYTOTRON CHAMBE R
| eem—

749 743 TS0 TS0 TS1 TS T2 T2 T8 T3 T4

Pict. 15 Graphof Temperature and Humidity

52.3.2.2 EXPERIMENT

Experimenttab is used to control thestate of current experimenénd detailed viewof the
actual position in the protocol

| EXPERIMENT PROTOCOL EDITOR DATA VIEWER AUTHENTICATION
Protocal | JSON

Description:

Stop

Idle

Protocal is not running

Pict. 16 Experiment plank)
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2.3.2.2.1INFORMATION ABOUTE BXPERIMENT

The left side of window(Pict. 17) containsinformation about the currently loaded protocol
and its progressilt is divided into the subabs with partial protocols for individual lights,
temperature and humidity.

9 ‘ The bluecolor indicates which phase of theqtocol is currentlyactive

The bookmarklSOMNhowstext versionof the protocolin the JSONanguage.

Pratocol | JS0OM |

“w'hite light | Infra Iightl Temperature | Felative Hurnidity

1. Conztant phaze. Hold walue at: 20 %

Diuration: 16 hours

(NN EEEEEEENEEEEENENEEENNNENENENNNENENENNNENENENNNEN NN NNENENNNNNNNENENEE

a Conztant phaze. Hold walue at: 0 %

Diuration: 8 hors

Pict. 17 Phase Progress

Information about the beginning,end duration and the number ofepetitions of the
protocolisdisplayedm the upper right part of the windowP(ct.18).

Dezcrption:

Logicstart: | 18/07/2013 050000 | Duiation: |  24hows |
Start fime: | 18/07/2013 10-10:15 | Repeat | Infinitely times |
Endtime: | 20 bl |

Pict. 18 Experiment Information

Qurrent state andprogressof the experimentand state control buttonsre displayed ithe
bottom right part of the window(Pict.19).
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Stop | Start

State: Protocol running

B9% / Boround  Server time: 22723131623
Frogress:

Pict. 19 Expeiment Controls

12.3.2.3 PROTOCOL EDITOR

Protocol Editortab (Error! Reference source not founpcontains controls allowingreating

new or editingexisting protocols. These protocols can simulate regularly recurring natural
events

An example might be the alternation of day and nigireated fromlight, temperature and
humidity curves

i

MAIN EXPERIMENT DATA VIEWER SERVICE AUTHENTICATION
Protacal | JSON
Humidity | R Lights | Temperature | White Lights FYtOt[On‘D 4
1 Value Remove MNew Loa Load
protacol from File from Server Edi
oo i
Save Send
to File to Server
Description:
Logic start time: | -not set - | I-EI'-.E_?:
Repeat: | Infinitely times | Infﬁl?lteh'
Protocol duration: Varniable duration
| 24 hours | | 24 hours |
Edited variable
| Humidity |
Add phase Clear | Clearall ‘

Pict. 20 Protocol Hlitor (blank)

2.3.2.3.1CREATING, SAVING ANDADINGHEPROTOCOLS

In the upper right part of the windowP{ct. 21), there are buttons forprotocol creating,
saving and loadingAfter pressinghe New protocobutton, dialog windowwith selection of
controlled parameters for the new protocalppears Pict. 22). The Eit Groupsbutton can
be used later on to recall this windowoad from Filend Save to Filduttons are usedfor
handling the protocols on the locdisk Load from 8rverand Send to Servebuttons work
with the protocol currently stored in the server
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Load
from File from Server |

Save Send |
to File to Server 1

Pict.21 Loading and &ving ofProtocols

0 ‘ Before the protocol can be run, it has to be uploaded to the server first.

2.3.2.3.2PROTOCOL VARIABMANAGEMENT

By default, variablesof the same typeare mergedinto a single group. Each group is
represented by ondab, which displays aWariablesthat it contains Groups are the base
units in theprotocols;each group can have different sequence of phases in protocol and
thus can be controlled separately.

Turned around, each variahihich should be controlled in the protogohust be contained
in a group.
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Protocol variables management

‘ Humidity | IR Lights | Temperature | Whie Lights

‘ White 1 H Remove ” Move to l

‘ White 2 H Remave ” Maove to ]

‘ White 3 H Remave ” Move to l

‘ White 4 H Remove ” Move to l

Actual group name:  White Lights

MNumber of variables: 4

Pict.22 Groupvariables

In the right partof the window there are buttons for the whole group operations Create
Groupfor new group, Delete grougor removing the group an&ename grougor changing
group name.

Add Variablebutton is used to add variables to the current gpo If the group already
contains all variables of the same type as current group, button is disabled. When pressed,
list of available variables is displayétiror! Reference source not founy.

Variables are assigned to current group if their checkbox is ticked. Both free and already
assigned variablesan be selected, if a variable is already assigned to some group, it is
movedto the current one. Selection is confirmed by tB&button.

Choose variable(s) for group: White Lights 2

White
{ White Lights }

White2
{ White Lights }
White3
(unassigned )

Whited
{unassigned }

Select Select Number of all variables 4
Al None Number of selected variables: 0

Pict. 23 Variables Assignment
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Each variable in group is carryingwo buttons @ict. 24 Group \ariablesManagemen€rror! Reference
source not foundError! Reference source not four)d. Removebutton removes thevariable from the
group, thus it becomesnassignedlt is either available for assignment to another group, or
if it remains unassigned, it willot be available for the protocoMove button is used to
directly assign &ariableto another group of the same type.

Protocol variables management

IR Lights | Temperature | UV Lights | White Lights

[Feome || Moo | Greae

group

Delete
group

Rename
group

Add
Variable

Pict.24 Group \ariablesManagement

To create a new group, press tl@&eate grougbutton. In the dialog boxFict.25) select the
type ofthe group (his determineswhich parameters can be assigned to a group) and enter a
name for the group.

New group of variables

385 White Lights -
H ElER White Lights 2

Can‘:Ei “

Pict.25New Group

Newly created groupas noassigned parametenssethe Add Variabléoutton to add some

2.3.2.3.3EDITININGHE PROTOCOL

Controlsfor editing the protocol are located in thebottom right part of the window(Pict.
26). Here you canset the Protocol description a Logic start time and the number of
repetitions of all phases of therptocol.
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Description:

) . Erase
Logic start time: | - not s&t - | Time

Repeat: | Infinitely times | Infi?tlty

Protocal duration: Varizble duration
| 24 hours | | 24 hours |

Edited variable

| Humidity |

Add phase Clear | Clearall ‘

Pict. 26 Editing theprotocol

Logicstart time specifies thestart time of the protocol in rangefrom 0:00 to 23:59 If the
value is setby clicking the value blue figldhe position in the protocol is immediately
recalculated at the protocol start, Sbseems it was started at thieogical start timeErase

Time button unset the value.

' ! Era
Logic start time: | -not set - ‘ Logic start time: ‘ 7:00 (h:mm) |

Pict.27 LogicSart Time

Logic start time is useful for editing the protocol parameters during the proto
execution. If the time is set, stop the protocol, edarameters and run it again. Protoc
resumes the execution in the correct position.

Repeatsets the number ofepetitions of protocol @ict. 28). The minimum value isne
repetition maximumvalue isinfinite. It is set byclicking on the valublue field

, Set _ — Set
Repeat: | 10x | Repeat: | e — |

Pict.28 Repeat

Set Infinitelybutton sets thenumber of repeats to infinity, protocol is then repeated in a
neverending loop

Protocolduration shows durationof the entire protocol.Variable durationis used tocheck
the duration of the protocol components The durationof all components should behe
samein the correctlydefined protocd, andtherefore equalto the Protocd duration Length
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may however differ during the protocol building process and this is visualized Wtable
durationvalue and field cologPict.29).

Protocal duration: Warable duration:

24 hours 20 hours

Pict.29 Image ofProtocol duration and Variable duration

Protocol component for each of the defined groups is build from the phases with defined
duration. The sum of phase durations makégiable duration

If the protocol contains only one component (e.g. temperatuRrptocol durationis always
equal to theVariable duration|f it contains more component&rotocol duratiorshows the
longest of component durations andariable durationsshows value for currently edited
component.

Clearand Clear allbuttons are used for removing currently selected or all ggsa of the
current protocol component. Single phases can be also removed &gngpvebutton on
the phase visualization box.

Add phasebutton is used for adding phase at the beginning of the protocol. To add phase
after an existing phase, Add button on the phase visualization box is used.

After pressingone of the add buttons,Add Phase dialog box appearBi¢t. 30). Constantoption creates phasehat
maintainsconstant value of thevariable (Pict. 31 Constant Phase

), while the Ramp option creates a phasevith linear variable transition fromStartto Endvalue (Pict. 32 Ramp Phase

E x|

Select type of phase

Constant Ramp

Cancel

Pict.30 New phase of protocol
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Both phases hav®uration parameter, specifying duration time of the phase. Parameters
are changed by clicking on the blue field.

Duration: Th 30min

il

Pict.31 Constant Phase

1. Start: 18°C End: 2°C Remaove

Duration: 1 hour

i]

Pict. 32 Ramp Phase
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2.3.2.3.4PROTOCOL EXAMPLES

Example #1 Simple daynight cycle

The first exampleshows how to set simple dayight cycle with protocol only for white
lights. The light intensity i80% from 7:00 to 6:00 p.m. and darkness for the rest of the day
(Pict.33).

90 %
80 % £ -
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0% = = = &

0:00 2:00 400 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00

Pict. 33 Simple DayNight Protocol

Create a new protocol by pressing theew Protocobutton. A dialog box for selecting the
regulatedvariablesappears Slect only theWhite Lights group, remove others if present,
and click on OKThe White Light group tab is create@ihe easiest walgow to create light
curve on thepictureis touse three constant phases. The first phase is from midnight: .
The duration is therefor@h, lights intensity0%.The second phashasintensity 80%, starts
at 7:00 and ends at 18:00, thduration is thus 1h. The last phaseluration is 6h and
intensity 0%

Phase typg Settings| Time Duration
Constant |0 % 0:00-07:00 7h
Constant |80 % |07:00-18:00 11 h
Constant |0 % 18:00-00:00 |6h

Tab.2 List ofPhases for Example #1

Insert the first phase by clickilgdd Phasebutton, and select the&Constanttype. New phase
with default valuess inserted into theNhite Lightgab. Set theValueand Durationfields to

values listed in th@ab.2 List of by clicking corresponding blue fieldadd second and third
phase by clicking previous phagddbutton, and fill in the values from th€ab.2 List of.

Next, setLogic start timeto midnight (0:00 and Repeatto infinity. Now the protocol is set.
To run it, first upload it to the server by clicking t8end to Servéyutton, and then start it
usingStart button from the EXPERIMENT C@ROILtab. The system starts execution of the
protocol in time corresponding to the current real world time.
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TIP: If the protocafluration is 24hthe first and lasphase are the same type with the same
values (except duration, one phase can be saved by using thagic Startfeature. The
procedureis demonstrated using th&xample#1 above Protocol is not built from scratch,
just modified First remove either first or last phasghe firstin this examplé by clicking its
Remoe button. The remaining phases of therotocol are automatically renumbered.
Extend the aginally third, now second phadauration by the length corresponding to the
deleted phase. In our case, the second phass length of 13 hourgError! Reference
source not found).

Phase typg Settings| Time Duration

Constant |80 % 07:00- 18:00 11 h
Constant |0 % 18:00-07:00 13 h

Tab.3 List ofPhases for Modified Examplél

To finish the setup, modifiiogic start timeo 7:00. This causes the protocol to start at 7:00
real world time with 11h of light, followed by 13h of dark.

White Lights

Pict. 34 Phases for Modified Example #1

Output light curve igherefore identical with the curve from the Example #1 programmed
using 3 phase<fror! Reference source not found.

100 %

80 % ¥ -

60 %

40 % 2. phase L 1. phase R 2. phase

20 %

0% % - 2 -

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00

Pict. 35 Phases for Modified Example #1 witRed Marked Logic start time
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Example £ - Temperature regulation with ramps

The second example shows how to program temperature-rdgit cycle with dusk/dawn
like temperature transitionsError! Reference source not founy.

Create the protocol the same way as for Example #1, but séeroperaturehis time.

NameTemperaturemay differdepending on thalevice type.

i

25°C

20°C

15°C / \—.
- 1. phase ,2-phase 3. phase 4 phase 5. phase
5°C

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
Pict. 36 Temperature Regulation with Ramps

The waveforncan be dividednto five phases constantphasel5 °C risingphasel5 to 20
°G constantphase 20°C descendingphase20 to 15°Cand constantphasel5 °C The first
and lastphaseis the same,therefore the first phasecan be omitted whileextendng the
duration ofthe lastphase.Logic startime isset to7:00.

25°C
20°C
15°C / \—.
4. phase 1. phase 2. phase 3. phase 4. phase
10°C —>0 O o o—
5°C

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00

Pict. 37 Phases for Example #2

Phase type |Settings Time Duration
1. |Ramp 15-20°C 7:00-10:00 |3h
2. | Constant 20°C 10:00- 18:00 |8 h
3. |Ramp 20-15°C 18:00-20:00 |2 h
4. |Constant 15°C 20:00-07:00 (11 h
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Tab.4 List ofPhases for Example #2

Temperature

1. Start: ‘ 15°C | End:‘ 20°¢C Remove

Duration:

Duration:

3 Set: | 20T | e | 15T Remove

Duration:

Duration: 11 hours Add

Pict. 38 GraphicalView of Phases for Example #2
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Example 8 - Complex Waveforms

The systenallowsenteringalmostany combination ofconstantand ramp stages Fewmore
waveformswith a description ophasedollow.

Waveform #1 Logicstart time 6:00

30°C

25°C

20°C

15°C

10°C

5°C

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00

Manual_SW_Fytotron_EN_ver.002.docx

Pict. 39 Complex Waveforms#1

Phase typg Settings Time Duration
1. Ramp 16-17 °C 06:00-07:00 |1h
2. Ramp 17-23°C 07:00-08:00 |1h
3. Ramp 23-25°C 08:00-09:00 |1h
4. Ramp 25-26 °C 09:00-11:00 |2h
5. Constant |26 °C 11:00- 14:00 3h
6. Ramp 26-25 °C 14:00-16:00 (2h
7. Ramp 25-23°C 16:00-18:00 (2h
8. Ramp 23-17 °C 18:00-19:00 (1h
9. Ramp 17-16 °C 19:00-20:00 (1h
10. |Constant |16 °C 20:00- 06:00 10 h

Tab.5 List of Phasefor Waveform #1

Waveform #2] ogicstart time 6:00

35°C
30°C
25°C
20°C
15°C
10°C

5°C

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
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Waveform #3 isridependentof time of day- Logic starttime unset This type ofprotocol
does not necessarilyke 24 hours Timeon the X axif this casaloes not representime of

Pict.40 Complex Waveforms#1

Manual_SW_Fytotron_EN_ver.002.docx

Phase typg Settings Time Duration
1. Ramp 18-19°C |06:00-07:00 |1h
2. Ramp 19-28°C |[07:00-08:00 |[1h
3. Ramp 28-30°C |08:00-09:00 |1h
4. Constant |30 °C 09:00-11:00 2h
5. Ramp 30-28°C |11:00-12:00 |[1h
6. Constant |28 °C 12:00-13:00 1h
7. Ramp 28-30°C [13:00-14:00 |1h
8. Constant |30 °C 14:00-16:00 [2h
9. Ramp 30-28°C |16:00-17:00 |1h
10. |Ramp 28-19°C [17:00-18:00 |1h
11. |Ramp 19-18°C |[18:00-19:00 |1 h
12. |Constant |18 °C 19:00- 06:00 11h

Tab.6 List of phases for waveform no. 2

the daybut the duration ofthe protocol.

35°C
30°C
25°C
20°C
15°C
10°C

5°C

L T XN

0:00 2:00

4:00

6:00

8:00

10:00

12:00

14:00

Pict.41 Example of the process without Logic start setup

Phase typg Settings | Duration
1. Ramp 20-30°Cl6 h
2. Ramp 30-20°C2h
3. Ramp 20-30°C3 h
4. Ramp 30-20°Cl2h
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Tab.7 List of phases for waveform no. 3

16:00
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52.3.2.4 DATA VIEWER

TheData Viewertab (Pict.42) is used to displayecordeddata in graph The graphshows
one dayat a time, day selectionan bedone by clickingn the boxand selectinga datein the
calendar viewor by scrollthe daysusing two buttonson the sides othe windowwith the
date.Displayd parametersare selectedin the menuright ofthe graph

]

Pict.42 Data viewer

12.3.2.5 SERVICE

TheServicetab (Error! Réerence source not found.displays basic status informati@bout
the server connectiorand controls for the application windowMinimize button hidesthe
application windowto the taskbar Maximizeexpandshe applcation windowto full screen
Addand Remove Borddyuttons displayand hidethe borderaround the applicatiorwindow.
CloseClientbutton closes the Clientapplication.

Closing application does not influence execution of the current protocol.

i
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