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Pref ace

We recommend you toead and follow the installation manual, the technical data and the stpnnanual
carefully,before the product is installed and come into use.

Please check that the product is undamaged. Possible transport damages must be Batdigshfter
receptionat the latest

The guarantee only covers defects and damages on the product caused by mamufaalts and faults in the
material. Faulty installations and wrong use of the product is therefore not covered by the guarantee. We refer
G2 2dNJ a@FRXIAARYR 2F {I{S YR 5St AGSNEE F2NJ Y2NB R

For installation we refer to the installation manual and diagrams posterior in the manual.

In consideration of the electrical installations the product must not be installed at places exposed to dripping
(condensed water) from water installations, gutters etc.

NB!LCC 4nust not be installed in direct sun light in ambient temperatures above 4&

In some countries the installation must be carried out by skilled craftsmen only.

Due to modular constructio some programs might not be included though described in the manual.

Best regards
Senmatic A/S

DGTFVolmatic
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| mto dtuico n
Congratulations with your new Climate Computer, UCC

The functionf LCC 4re divided into menus, wbin give a goodverview of the possibilities for the optimum
setting of the climate computer.

LCC 4s built in astandard model and can be expanded regarding software and hardware in modules according
to requirements. The options are nhumerous.

This manuatontains a short description of the computer functions, a section showing how to control the LCC
4, (an example showing a setting in the LCC 4), an overview of the numerous possibilities followed by a more
detailed going through the operation of the compuand descriptions of the individual functions.

This set of instructions has been compiled to make sure that you will obtain reliable performance from the
LCC 4 from the very start. If you folltiee instructions carefully the LCC 4 will operate taiyentire
satisfaction over a long period.
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Short deschkC@tion of

General

The system contairs LCC 4nd a number of expansion units.

The LCC 4 contains the main software and the operation panel.

The expansion units contaihe all inputs and otputs.

The LCC 4 climate computer can control all climate functionslicompartments.

Temperature Settings

The compartments can be divided intematezones, each with its own temperature sensor, heating and/or
ventilation controller.

Each zone cabe controlled by a common heatingnd ventilation demand, or have its own local demand.
The local demand can be rela to the common demand, or it can haveadtsn local sepoints.

Time Zones + Day - Night

The time zones are used for heating temperatwentilation temperature, humidity control and €€ontrol. It

is possible to set 4 day time zones and 2 night time zones. Shifting from night to day and day to night can
happen on fixed time or relative to sunrise and sunset
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Common Heating Temperature
Thec2 YY2y KSFGAy3a GSYLISNI GdzNBE Oly o685
It contains all the advanced temperature demand strategy:

Basic heating temperature

Time zone addition

Light dependent addition

Negative DIF.

High humidity addition.

Licht sum night addition.

Average temperature control addition
Manual addition

Basic+ time
zone

Light
dependent

Negative DIF

A\ 4

\4

High

\ 4

humidity Common

heating

A 4

\ 4

Light sum +
night

\ 4

\ 4

Average
temp.add.

A 4

Manual
addition

Fgurel
Common heating temperature demah
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Light Levels and Ramps
The light levels determine the light intensity for start of light dependent addition and for full addition.

The ramps determine the rate/speed wimperature change in each time zone e.g. the ramp in time zone 2 will
give the rate/speed of temperature change going from time zone 1 to time zone 2.

Average Temperature Control

Average temperature control can be used to achieve a wanted average tetapever a certain priod of

time. The control will give an addition to the normal temperature demand in all time zones depending on the
error in average temperature and the limits set for the allowed addition (recovery temperature).

Negative DIF

NegativeDIF/Drop is used for handling the stretching of the crop.

Negative DIF is an additional temperature for the heating temperature demand.

Negative DIF has 2 time zones, 1 on each side of a fixed/absolute time or a time relative to sun rise.

Common Ventilation Temperature

¢CKS /2YY2Yy @OSYGAtlrGA2yY GSYLISNI GdZNB OFy 06S dzaSR | a ¢
It contains all the advanced temperature g&tint strategy, and can be relative to the heating temperature

demand. You can choose between Relative and Absolute.

Low Humidity Dependent Addition

Low Humidity Dep. Addition will increase the ventilation temperature demand when the humidity comes
below a set limit. Increasing the ventilation temperature demand or lowering the maximum vent limits by low
humidity will normallyavoid or delay the low humidity problem, because the ventilation will be decreased or
delayed.

It is possible to choose betwed&ttfoandDX.

CO, Dependent Addition

CQ dependent addition on ventilation temperature demand gives the oppotyutd have a higér
temperaturewhen the CQis high.

The optimum crop temperature is Génd light dependent.

NB! When the temperature gets higher than the ventilation temperature demand, the vents start to open, the
CQ concentration drops and the ventilation temperatidemand drop as wetl the result will be a sudden
higher opening of the vents.
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Heating Control

Heat Valves
Each compartment can control up to 4 mixing valves.
The primary and secondary have advanced cascade control.

Circulating Pumps

The circulating pumpare activated when the inlet temperature demand is exceeding the required air
temperature.

The pumps are always started for 5 minutes at midnight in order to avoid locking of the pumps caused by
coating.

Heat Steps
Each zone can have 2 heat steps tabtvated by decreasing temperature and/or maximum humidity.
It is possible to have the heating steps pulsing by max humidity (steam).

Ventilation Control
Each compartment can have up to 4 vents, 2 top vent and 2 side vents or 4 top/side vents.

Ventilation Steps
Each zone gahave 2 ventilation steps that aestivated by increasing temperature and/or maximum
humidity.

Super Step

SuperStep is atep controller with6 steps.

The temperature steps are activated depending on the ventiladiemand from ventilation Pdéontroller 2.
This means VentilatioABI controller 1 can be used for normal vents and VentilaRboontroller 2 can be used
F2 NI o&Sf 82L35 NJ

SuperStep functions in the following way

The set point (vent controller 2) can detbe absolute or relative to the normal ventilations set pgivent
controller 1) At increasing ventilation demand the temperature step numbe8)ill increase.

Each temperature step is activated when the ventilation demand exceedgaiset:a hysteresis i.g. 20%
1+5%.

For each output the wanted activity in each temperature step can be selected

For each output it can be set if it should be active in time zefgdverulesstep).

For each output it can be selected if it should be active at lomidity. Normal min. hum demand.

For each output it can be selected if it should be active at high humidity. Normal max. hum demand.
The max humidity signal can be constant or pulsing. Pulse and inéeeedjustable

For each output it can be selectddt should be deactivated at high humidity.

For each output it can be selected if it should be deactivated at low outdoor temperature.

For each output it can be selected if it should be deactivated at rain.
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Forced closing of top vents (Vent controllercahn be selected for each temperature step.

Screens

Each compartment has 2 screen controls.
The screens can be used either as shading, blackout or energy screens.
The nightday changeoveran be overruled by energy cost.

CO, Control
The C@demand can beitne zone and light dependent.

Supplementary Light
The supplementary light control contains up to 4 separate controls, each with possible 3 step control.

Maximum Humidity
The maximum humidity control can be divided into 2 zones. Both zones will have tleessgmoint for
maximum humidity except for an offset for zone 2 relative to zone 1.

The maximum humidity sqtoint can be dependent on the time zones.

The control can be depending on relative humidity RH% or saturation deficit Delta X = DX.

Strategy for Control of maximum humidity
It is possible to control the maximum humidity in 4 different ways and the combinations are as follows:

Increasing minimum flow temperature: Can be used by all mixing valves

Increasing air heating temperature demand: Can be usg by common or local heating
temperature demand

Increasing minimum position leeside vents: Can be used by top and side vents

Decreasing maximum position screens: Can be used by both screens

HAF Fans

Each ventilation zone can have 1 HAF control.

The HAF fan can be started by high temperature and/or high humidity.
The HAF fan can be stopped by a selected ventilation demand.
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Misting

Each compartment has 2 misting controllers.

The 2 misting controllers have common auto period.

Each misting can be stad by low humidity (Humidification) and/or by high temperature (Cooling).
Each misting controller can activated up to 8 valves in a sequence.

Irrigation
Irrigation is not possible with more valves in parallel.
There is no priority between the variousiiation controllers.

The irrigation controller has the following functions:
16 valves executed in numerical order

1 pump output

Manual and external standby

Start options:

Automatic period can be absolute time or relative time (surr dpwn)
Manual start

aun integrator overruled by auto period yes/no

Fixed interval overruled by auto period yes/no

24 hour program with 8 starts on absolute time

External start overruled by auto period yes/no

Alarm

LCCl has 2 alarmoutputs each controlled by a time clock
Low priority alarm and High priority alarm

For each output the wanted alarms can be selected

Operation of the Panel

The Panel is a touch panel, so activation is done by pressing the fingers directly on the screen. There is 2
overview picture which are accessby pressing the belowuttons. Each of these displays can show 8
compartments NBthat the selected overview picture is indicated with a dark green button.

=]

Setting of times
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Screens dayinight
Function selector
Time dawn 06:00:00
Time dusk
06:00:00
1] 2(3]|x
4| 5|6 |
7189
| v
-]
Hgure2

Golon is used to separate hours, minutes arsgéconds
Ex. Type 6:0000

All settings of timan the LCC 4 ha the format hours, minutes and seconds

Overview pictures

Hus 5 L] 27.3°C 8Wim= - Dato: 2000172011
~ g 321 ° 3Kk | | -Tik 102317
0mis 7 RH% - User: Mot defined

A A

-890°C 228°C
970.0 RH% 249 RH%
1 Hus &

A

-88.0°C
970.0 RH%

hus 2

A

-89.0°C
970.0 RH%
3

R
T ¥F
F

-88.0°C
970.0 RH%

4

MR P

FHgure3
Owerview picture

By pressing a house on the overview pictuhe key menu for the selected coragment is appearing

Menu Overview
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I
X X
&

144°C 124 Wim? - Date: 20/08/2011
5 317" 2 Kix - Time: 223514
o 0mis 78 RH% - User: Mot defined

| E@ ¢

Temperature Heating Ventilation Screens
coz Light Humidity Irrigation

Local Service

REIEmEIRI

FHgure4
Menu overview for the selected compartment

On the menu overview 8 icons can be activated. These iconsdahd various submenus, e.g. ventilation,
where settings and readingseapassible. These submenus are split up into tabs and possibly some buttons at
the bottom. Below all these settings and readings are described.

Tabs for settings and readings

Ventilation

Overview
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&
T ¥F

5 L] 14.1°C 87 Wim? - Date: 20/08/2011
3 < 307 ° 1 klx - Time: 22:40:43
“entilation ] 0mis 78 RH% - User: Mot defined
—

Ventilation step 1:@ E:M 1:@ E:M
Horizontal fan - 1 M 2 M

.@ j Overview -] [ Readings ] [ Daily settings ] [ Settings ] [ Service ]
I Zone 1: '0 . 2'0 " 4l0 . 610 . SIO . mq Demand
L@ vent L BEEX
— Leeside
EE|l [ | ¢ %]
— Windside
—_—— Zone Z:
vent 3 (N | 5 %]
Leeside
~ | (N | °° %]
J—J Windsice
L Zone 1 Zone 2

Hgure5
Ovewiew for ventilation, ventilation stepsand HAF

HAE
Horizontal Air Fan

Reading of demand for opening of the ventilating windows. Ventilatidn 1

Ventilation step and horizontalir fanactivity is read as green icsr grey icors [‘.’J indicatesinactivity.

Reading
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. 5 L]

140°C 97 Wim=
- 35" 2 klx
Wentilation L] 0mis 77 RH%

&
T

- Date: 20/08/2011
- Time: 22:41:58
- User: Mot defined

e

CIR

@ Qverview Readings -] [ Daily settings -] [ Settings -] [ Service -]
L: Ventilation controller 1
l “entilation temperature demand
— Lee

ul Position demand

lE | Minimum clemanel
. Maximum demand

A Wind
L_ Position demand
| Minimum demand
I.\)-J Maximum demand
=)

Fgure 6
Reading of ventilation controller 1

Air temperature
Reading of actual temperature in the compartment/ventilation zone.

Ventilation temperature demand
Reading of estimated ventilation temperature demand for the compartment/vemitazone.

Position demand
Reading of the estimated opening demand/sn

Minimum demand
Reading of estimated minimum demand for opening.

Maximum demand
Reading of estimatethaximumdemand for opening.
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] E] | 138°C  138Wim? - Date: 20/08/2011
5 315° 7 klx - Time: 22:44:20
] ‘entilation ] _/ 0mis 78 RH% - User: Mot defined
—

J

. @ Overview Readings -] [ Daily settings ] [ Settings ] [ Service ]
P— Ventilation controller 2
l “entilation temperature demand
— Lee
E Postion demand
l Minimum demand
' S Maximum demancd
A W
Position demand
| Minimum demand
P T
D)) L
FHgure7
Reading of ventildon controller 2
See description for reading of ventilations controller i Fe 6).
[ 5 ] 14.0°C 166 Wim* - Date: 20/08/2011
5 323° 3 klx - Time: 224535
a Ventilation ] _/ 0mis 78 RH% - User: Mot defined
Overview Readings -] [ Daily settings ] [ Settings ] [ Service ]
Average reading
Ventilation demand - 24h
Vertilation deman - Day
‘entilation demand - Night

R [EMEL

1 2

Fgure8
Reading of average values

The values in the example is not in accordance with normal adjustment
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Settings for ventilation

-
F ¥

5 L] 140°C  193Wim* - Date: 20/08/2011
325° 3 Kix - Time: 22:47:52
Wentilation ™ = L : 0 mis 78 RH% - User: ot defined

[ Overview -] [ Readings -] [- Daily settings ] [ Settings -] [ Service ]

e

Ventilation controller 1 imitations

Maximum leeside normal 95 %
Maximum leeside by rain: 50 %
Maximum leeside by gale 30 %
Maximum windside normal 95 %

Maximum windside by rain 50 %

Maximum windside by gale

Ventilation controller 2 limitations

Maximum leeside normal 95 %
Maximum leeside by rain: 50 %
Maximum leeside by gale 30 %

Maximum windsice normal 95 %

Maximum windside by rain 50 %

slrmel

Maximum windside by gale

o =}
& ES

)

S

Fgure9
Daily settings foventilation.

Maximum keesidenormal
Adjustmentof "fixed" maximum position leeside

Maximum lkeesideby rain
Adjustmentof "fixed" maximum position at rain.

Maximum keesideby gale
Adjustmentof "fixed" maximum position at galleigh wind speed

NB! Max. Pos. leesidecan be reduced dependent of low humidity. Segure 11.

NB! Max. Pos. leesidecan also b reduced dependent of low outdoor temperature and high wind speed.
See Hgure 25.

Maximumwind sidenormal
Setting ofai¥eck  Mhhum positionwindward.

Maximum wind sideby rain
Adjustmentof maximum positon windsideat rain

Maximumwind sideby gale
Adjustmentof maximum positionwind sideat galéhigh wind speed
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NB!Max. Poswind sidecan be reduced dependent of low humidity
NB!Max.Pos.wind sidecan also be reduced dependent of low outdoor temperature and high wind speed

4 L] 16.3°C 201 Wim* - Date: 13/09/2011
214 ° 3 klx - Time: 19:17:21
a ‘Ventilation W = - 1 mis TIRH% - User: Mot defined

[ Overview -] [ Readings -] [ Daily settings -] [- Settings Service

Ventilation controller 1 limitations
Minimum leesice normal

&
T
S

Lp

Minimum leesice by high humidity 20 %

Minimum leeside by storm
Maximum leeside normal 95 %
Maximum leeside by rain 50 %
Maximum leeside by gale 30 %
Minimum windsicle normal

Minimum leeside by high humidity

Maximum windsice normal 95 %

Maximum windside by rain 50 %

Maximum windside by gale

-]
o oflo o o
Ed EAIES Ed ES

DB =M

-
Lot
(]
-
w
-
-

Hgure 10
Detailed settingsmin. and max. Vent position controller 1.

For settings not described here, sague 10.

Minimum leesidenormal
Minimum limitation of leeside ér controller 1.That isforced openingwhich however can be overruled by low
outdoor temperature, high wind speed and low indo&e Fgure 25.

Minimum leeside normakt high humidity
Adjustmentof minimum positionleeside for controller 1at high humidity

Minimum kesideat storm
Setting of minimum positioteeside for contller 1, at storm
By opening the leeside a little in case of blasts of wind, damages on the green house may be avoided.

Minimum wind sidenormal
Adjustmentof minimumwind sidefor controller 1.That isforced opening which however can be overruled by
low outdoor temperature, high wind speed and low indoBee Hgure 25.

Minimum wind sideat high humidity
Adjustmentof minimum positionwind sideat high humidity
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] 4 L] 16.3°C  219Wim? - Date: 1310972011
296 ° 3 Klx - Time: 19:18.42

a ‘Ventilation # = i 7 mis TIRH% - User: Not defined

@ [ Overview ] [ Readings -] [ Daily settings -] [- Settings Service
—— Ventilation controller 1 special

@ Maximum leesicle by low humidity

Maximum windside by low humidity
—" Max. by outdoor cooling
E Lowest Reduction factor for max.
I‘—i' Lowest Reduction factor for min.
| Leeside position for start parallel 100 %

I. A Windside position for parallel stop

< —

@ | 1 2 3 4 5 6 7 ]
\

Hgure 11l

Specal settings for entilation, controller 1.

Max. leesideat low humidity
Adjustmentof leeside at low humidity. Maximum will be gradually reduced towards this setting at decreasing
humidity, under minimum humidityAdjustmentof minimumhumidity: See Fgure49.

Max. windsideat low humidity
Adjustmentof wind sideat low humidity. Maximum will be gradually reduced towards this setting at
decreasing humidity, under minimum humidi#djustmentof minimum humidity SeeFgure49.

Max. at outdoor cooling
Adjustment ofmaximum kee ¢ and wind sideat active outdoor coolingexternalsignal)

Lowestreduction factor for max.
Adjustment oflowest possible reduction of max. le@ndwind side 0.1 means that max. can be reduced to
10% of the original value.

Lowestreduction fador for minimum
Adjustment of lowest possible reduction of min. {e@ad windside. 0.1 means that max. can be redute10%
of the original value.
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Leeside position fostart parallel

Adjustment of position demand leeside for start parallel operation ondeelwind side When the ventilation
demand exceeds this position, the extra demands will be: sptween lee andwind sidein a fixed ratio (can
be adjusted in service settings). 100% megaarallel again.

Wind sideposition for stop parallel

Adjustment of position demanfbr stopopening ofwind side after paralleloperation atstart ventilation.

E.qg.f the adjustment isLO % then both windows will open from start ventilation, until thgnd sidereaches

10%, then only the leeside will open, until parallel operation is continued at leeside position for parallel start.

Window
—mmimiim e 07 MaX_

Leeside pos. Max. wind side.

N e

\ Demand Sideents

windside pos.

for stop
parallel

[

»  Ventilation

Hgure 12

Cascade control of leeand wind side.
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L] Hus 5 L] 200°C 63 Wim* - Dato: 1800172011
" 320" 16 klx - Tid: 11:06:31
a Wentilation ] omis 7 RH% -User:  Not defined
—

DEI=APIL

[

Overblik

- { fsglge ] [ s ] { - ]
] [ Afleesning ] indstilinger Inclstillinger Service

Ventilations controller 2 begr
Minimum lzeside normal

Minimum leeside ved hej fugt
Minimum lzeside ved orkan
Maksimum leside normal:
Maksimum leside ved regn:
Maksimum leeside ved storm:
Minimum vindsice normal
Minimum vindside ved haj fugt
Maksimum vindside normal:
Maksimum vindside ved regn

Maksimum vindside ved storm:

20 %

100 %
50 %
30 %

100 %
50 %

-

@
|
&

Fgure 13
Detailed settingsmin. and max Vent position controller 2.

See descriptiorfor controller 1 undeiFgure 10.

"

L] Hus 5 L] 281°C 63 Wim* - Dato: 19/01/2011
- 3720 ° 16 klx - Tidk: 11:06:48
a Ventilation ] omis 7 RH% -User: Mot defined
—

DD

S|
Il

[

Qverblik

- [ ?sglge ] [ - -
] [ Aflzesning ] indstilinger Indstillinger Service

Ventilations contoller 2 speciel
Maksimal leeside ved lav fugtighed

Maksimal vindside ved lav fugtighed

Maksimal ved udenders keling

Laveste reduktions faktor for maksimal

Laveste reduktions faktor for minimum

Leeside position for start parallel

Vindsicle position for stop parallel

100 %
100 %
50 %

100 %

i

DL

Fgure 14
Specal settings for ventilationcontroller 2.

See description for controller 1 undEigure 11.
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] S L] 16.7°C  473Wim? - Date: 16/08/2011
272" 2 klx - Time: 08:52:52
a Ventilation ] 0mis 58 RH% - User: Mot defined
ﬁ [ Qverview -] [ Readings -] [ Daily settings -] [’ Settings Service
—— Ventilating windows 1+2
@ Function selector window 1
Function selector window 2
—_— Leeside indicator 1
E Qutdoor temp. frost protection
I‘—i' Forced closing at Super Step
| Ventilating windows 3+4
A Function selector window 3
L_ Function selector window 4
Leeside indicator 1
I.J » QOutdoor temp. frost protection
l@ | 1 2 3 4 5 6 7 8
Hgure 15

Furction selectorsfor all 4 vents. etc

Fungions selectorwindow 1
Choice of funtton for window 1.

Functions selector windo®&
Choice ofunctionfor window 2.

Close The window is closing totallynantally.

Aut.: The window is opening and closiagtomatically dependant from theentilationdemandfrom the
regulator.

Open The window is closing totally, manually.

Stop: The window stop@stantly.

Leeside-indicator 1/2
Indication showing if leesidimdicatorl or 2 is selected for controlling ventilation 1+2. Furthermarge can
read whether or not the selected leeside regulator is automatic or fixed.

Outdoortemp frost protection
Settingthe limit for outdoor temperature undewhichvents 1 + 2 aréorced clogd.

Forced Closing &uperStep

Choosingvhether or notvents 1 + 2 can be forced clos@thenthe selectedSuperStemutputs areactive.
0=m.

l=yes
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Functionsselector window 3
Choice of function for window 3.

Functions selector window 4.

Close: The window is closing totally, manually.
Aut.. The window is opening and closing automatically dependant from the ventilation demand from the

regulator.

Open: The wirdow is closing totally, manually.
Stop: The window stops instantly.

Leesideindicatorl/2

Indication showing if leesidmdicator1 or 2 is selected for controlling ventilation 3+4. Furthermore one can
read whether or not the selected leeside regulatoaigomatic or fixed.

Qutdoor temp frost protection

Adjustingthe limit for outdoor temperature under which vents 3 + 4 are forced closed.

5

]
E 3

ka “entilation

140°C 0Wim= - Date: 180872011
0 A 0 Klx - Time: 17:38:49
# 0mis 0 RH% - User: Mot defined

[ Overview ] [ Readings -] [ Daily settings -] [- Settings Service
Common ventilation
Wind speed for gale
Wind speed for storm
Leeside indicator 1
Leeside indicator 2

DRI MR R

Wind speed for gale
Adjustid G KS 6AYR

Hgure 16

Common settings for both sets of vents.

ALISSR FT2NJ a3l f S¢
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Wind speed for storm

|l RedzaldAy3ad GKS 6AYR ALISSR F2N) daidiz2N¥é O2yRAGAZ2YZT 4K
get a little opening at ta leeside if wanted. Seegure 10. By opening the leeside a little, in conditions of

ali2NYzI GKS @F Odzdzy YI&0S Sljdz f AT Sa a2 GKS 3t aa g2y

Leesideindicator 1
Selecting the mode for leeside indicatbr

Aut.: The leeside is controlled by the wind direction.
1 Vent 1/3 is fixed leeside
2: Vent 2/4 is fixed leeside

Leesideindicator2
Selecting the mode for leeside indicator 2

Aut.: The leeside is controlled by the wind direction.
1 Vent 1/3 is fixed leeside
2: Vent 2/4 is fixed leeside

Adjustments for Ventilation - step.

] 5 L] 181°C 606 WImMm* - Date: 19/08/2011
274 ° 12 klx - Time: 201422
ka “entilation ] 0mis £2 RH% - User: Mot defined

[ Overview ] [ Readings -] [ Daily settings -] ( Settings Service

Ventilation step
Distance heat demand step 1 zone 1 20 °C

a3

SRR

Distance heat demand step 2 zone 1 30-°C
Distance heat demand step 1 zone 2 20°C
Distance heat demand step 2 zone 2 3.0 °C
Free ventstep. 05 °C
“entilation demand for stop

Readings
“entilation step 1 zone 1
“entilation step 2 zone 1

“entilation step 1 zone 2

“entilation step 2 zone 2

-
L)
(]
-
w
(-]

@
w
ollo|lal|la
ENENEIE &

DEILAPD

Hgure 17
Adjustings and readings for ventilation steps.
TODOFree ventstepskal eendres til: Hysteresis ventilation step
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Distance heat demand stepzbne 1
Adjusting the distance to heating temperature demand for starting ventilation step 1 in zone 1.

Distance heat demand step 2 zone 1
Adjusting the distance to heating temperature demand for starting ventilation stepz@ria 1.

Distance heat demand step 1 zone 2
Adjusting the distance to heating temperature demand for starting ventilation step 1 in zone 2.

Distance heat demand step 2 zone 2
Adjusting the distance to heating temperature demand for starting ventilatiop &t&n zone 2.

Hysteresis ventilation steps
Adjusting the hysteresis (eoff difference) on the ventilation steps.
NB! 1.0°C means £ 1.0 °C

Ventilation demand for stop
Adjusting the ventilation demand above which the ventilation steps will stop.

Ventilation step nzonen
Reading if the ventilation steps are active or.not
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5 L] 21.0°C 1057 Wim? - Date: 191082011
262 ° 21 klx - Time: 21:00:45
Ventilation ] 0mis 53 RH% - User: Mot defined

[ Overview -] [ Readings -] [ Daily settings -] [’ Settings Service

&
T F

Ventilation step at max. humidity

“entilation step 1 zone 1 active at max. humidity
“entilation step 2 zone 1 active at max. humidity
“entilation step 1 zone 2 active at max. humidity
“entilation step 2 zone 2 active at max. humidity
Distance heat demand for stop

1 2 3 4 5 6 7 -

DEITEARR

Hgure 18
Adjustments forstep activity at max. humidity.

Ventilationstep 1 in zonel active at max. humidity
Selectingvhether ornot, ventilation step 1 in zone 1 will be activatatimaximum humidity.

Ventilationstep2 in zone 1 ative at max. humidity
Selectingvhether or not,ventilation step2 in zone 1 will be activateat maximum humidity.

Ventilationstep 1 h zone2 active at max. humidity
Selectingvhether or not,ventilation step 1 in zon2 will be activatedat maximum humidity.

Ventilationstep2 in zone2 active at max. humidity
Selectingvhether or not,ventilation step2 in zone2 will be activatedat maximum humidiy.

Distance heat demand for stop

Adjusting the distance to heating temperature demand below which the ventilation steps activated by
maximum humidity will stop.

Service settings ventilation.
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] E] L] 205°C 386 Wim? - Date: 191082011
294 ° 6 Klx - Time: 211250
7] Wentilation # __f_," 0 mis 48 RH% - User: Mot defined
@ [ Overview ] [ Readings -] [ Daily settings -] [ Settings ] [- Service L
\
— Vent setup
@ “ent position on time/potentiometer
|. Open time Closingtime  Dead band Hysteresis
—— Went 1: [ 00 05:00][ 00:05:00][ 1 %][ 0.2 %]
E Went 2: [ 0o 05:00][ 00:05:00][ 1 %][ 0.2 %]
L_d' Went 3: [ 0o 05:00][ 00:05:00][ 1 %][ 0.2 %]
Went 4: [ 00 05:00][ 00:05:00][ 1 %][ 0.2 %]
Ventilation potentiometer adjustment
Vent Ajustment Auto Closed Open Actual value
j X 1 [ No][ No][ 0.0 O][ 500.0 O][ 0.0 O]
2 [ No][ No][ 0.0 O][ 500.0 O][ 0.0 O]
3 [ No][ No][ 0.0 O][ 500.0 O][ 0.0 O]
4 [ No][ No][ 0.0 0][ 500.0 0][ 0.0 0]
l@ | 1 2 3 1 5 6 7 8
Hgure 19

Setup for Vent control basd ontime or with potentiometer feedback

Vent 12 belongs toventcontroller 1.
Vent 34 belongs tovent controller 2.
Number of ventilatiorcontrollersmust be set on 2 ifent 34 are going to be usede Fgure 20.

If time control is selected:

Here are the actual running times for the 4 vidation gears adjusted.

l.e. astop watchcan be used for the measement. Elapsed time from compdy closed until completely open
givesOpen time. Elapsed time fnocompletelyopenuntil completelyclosed gives Closing time.

If Potentiometer control is selected:
An example for calibratinGearpotentiometer:

In the column under AdjustmentéClosed is chosen.

Wait until the actualvent gear has closed completely

While the vent gear is completely closélosed is changed t&éOperé ©he dim valuefor position
closed is now being saved and the gear begins to open the Waait.until the actual vent gear is
completely open.

While the vent gear is complely opers. & hisi®ahged t6 bé The ohmvalue for positioropenis
now being aved and the gear begins to operate normaigain

The saved ohm values for the particular gears can be seen in the columns under Closed andsOplea. A
actual value can be seen to the right.
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Auto: Yeshere, causes th©hmvalue to be saved automaticakgvery midnight. Continuousuto calibration

Dead band and hysteresis:

Dead band and hysteresis are validlboth time controland pdentiometer feedback control.

Dead bandThe geastarts movingwhen the position demand comes outside the dead band with reference to
the position.

Hysteresis: The geatops movingwhen the position is inside the hysteresis with reference to the position
demand.

] E] L] 206°C 367 Wim? - Date: 191082011
a0t B klx - Time: 2116:27
ka entilation ] __,_,' 0mis 48 RH% - User: Mot defined
@ [ Overview ] [ Readings -] [ Daily settings -] [ Settings ] [- Service L
—, Ventilation setup
@ Number of vertilation controllers
Sensor zone selector vent P11
— Sensor zone selector vent P12
E Auto adjust vents by pots
- Auto adiust pots by midrigrt
: | Emergency action
@ | 1 2 3 4 5 6 7 8
\
Hgure 20

Number ofventilation controllers can be chosetere.

Number of ventilation controllers
Adjustwhether 1 or 2 ventcontrollers are to be usedrhat will be 1 or 2 sets of vents. eachtaaminglee- and
wind side.

Two PI regulatorexistfor air temperature regulation implemented by the windows ventilation.

(PI regulator Proportionalntegral regulato)

Freely chose whicbf the 4sensosto be usel at each regulatoinput. A combinatia of up to 4 sensors is
possible at the inputd_ook atHgure141

Sensor zonselectorvent Pl1
Choice of sensor zone for the inputfiflL

Sensor zone selector vent PI2
Choice of sensor zone for the input of RI2 PI reguladrsare used
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Auto adjust vents. by pots
Selecting if the vents are to be auto adjusted (closed) when pots are installed.
This is useful when several vents are running in parallel.

Auto adjust pots by midnight
Selecting if the pots are to be auto adjudtélosed) by midnight.

] E] L] 21°C 324 Wim? - Date: 2510872011
230 ° 5 Klx - Time: 221110

7] Wentilation # = g i 0 mis 58 RH% - User: Mot defined
@ [ Overview -] [ Readings -] [ Daily settings -] [ Settings -] [’ Service L
— Vent controller 1 setup

@ Leeside indicator selector

Pl no. vent. contreller input

— Humidlity contraller
E Vent controller 2 setup
|. Leeside indicator selector
i R Pl no. vent. controller input

A Humiclity cortroller
J—
l@ | 1 2 34 s s 71 8

Hgure21

Ventilation controllers input setup.
Vent controller 1 setup.
Leeside indicator selector
Selecting the leeside indicator to be used on ventilation controller 1
Each compartment has 2 leeside icators which can bee used by thentilationcontrollers.
If vent 1+2 and vent 3+4 do not have the same direction e.g. 90° and 180 °, then vent 1+2 can use leeside
indicator 1 and vent 3+4 can use leeside indicatdd@mally 1 is selected here. In cadeonly 1 vent is
presented, it should be fixed leesidgeeFgure 139for 162he directions saip.

Pl ro. vent.controllerinput
Chose which PI regulatand thus also which sensor/sensor combinatiare controlling vent. 1 and 2.
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Humidity controller
Chose which humidity controller is to contr@nt. 1 and2.

Ventilations controller 2 setup.

Leeside indicator selector

Selecting the leeside indicator to be used on ventilation controller 2

Each comartment has 2 leeside indicators which can bee used byémgilationcontrollers.

If vent 1+2 and vent 3+4 do not have the same direction e.g. 90° and 180 °, then vent 1+2 can use leeside
indicator 1 and vent 3+4 can use leeside indicator 2.

Pl no. ventcontroller input
Chose which PI regulatand thus also which sensor/sensor combination, are controlling vent. 3 and 4.

Humidity controller
Chose which humidity controller is to control ve@tand4.

] 5 L] 207°C 367 Wim? - Date: 2510872011
244 6 Klx - Time: 23:34:54
7] Wentilation # = i 0mis 70 RH% - User: Mot defined
@ [ Overview ] [ Readings -] [ Daily settings -] [ Settings -] [- Service L
\
— Common ventilation
@ On delay gale + storm 00:00:05
Off delay gale + storm 00:01:50
— Wind angle for parallel
E Delay leeside switch 00:05:00
I‘—i' Wind speed for leeside switch
| “ent. adjustment interval by no ventilation 01:00:00
‘ent. adjustment interval by ventilation 06:00:00
S Additional adjustment time 00:01:00
j \ ‘“Wert. demand for no adjustment 200 %
@ | 1 2 3 4 5 6 7 8
\
Hgure 22

Servicesettings commonfor ventilation.

On delaygale+ storm
Adjusting the time delafor the ventsreaction on gale or stormA gust of wind shorter than this time gives no
reaction. When storm or gale is detected the next set point wilhgé¢he cancellation.

Off delay galer storm
The wind speed must be under thimit for gale / storm for at least this time for cancellation.
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Wind angelfor parallel

When the wind blows along the ridge, wiraethd lee side will do paralleThis set poinallows the wind

direction to turn while the windand lee side are still doing parallel. When the wind direction turns more than
this set point, normal lee side regulation is performed again.

Delay leeside switc
Adjusting thetime delay for shifting lee sidafter the wind direction hasrossed the gable direction.

Wind speed for leeside steh
If the wind speed is lower than this setting, there Wwélno change in lee side.

In case of no positn feedback is installedhe vents can get out of step with the climate computer control.
That is why automatic calibration is possible. If fh&ture is activated, the vents will close from time to time
with a fixed intervafor synchronization

Vent adiustmentintervalby noventilation
The time that has to padsetweenautomatic calibratiorof the vents when no ventilation is carried out due to
high temgerature. I.e. humidity control.

Vent. adjustment interval by ventilation
The time that has to pssbetweenautomatic calibration of the vents when ventilation is carried out due to
high temperature.

Additional adjustment time
Extra time for the closing signal, to ensure that the vents will be completely closed when calibration is
performed.

Vent. denand for no adjustment
By ventilation demand above this ggbint, no aub calibration will be take plac€ompleteventilationis
200% 100 % pr vent.
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] 5 L] 18.9°C  355Wim? - Date: 2710872011
142 ° 5 Klx - Time: 17:43:44
7] Wentilation # = i 0mis 75 RH% - User: Mot defined
@ [ Overview ] [ Readings -] [ Daily settings -] [ Settings -] [- Service L
L'_::_ Ventilation Pl regulator ] 7
l
s, P-factor DT dependant
| Low temp. integral gain
A High temp. integral gain
j . P-factor vent position
l@ | 1 2 3 1 5 6 7 8
Hgure 23

Setup for thePI regulatorfor ventilation.

BasidP-factor

Adjustment for the basie-factor.

The Pfactor gives a change in the ventilation demand proportional with temperature error.
TheP-factor is actual the sensitivity of the regulator.

If the Rfactor is too high it could cae temperature pendling.

If the Rfactor is too low, the regulation will be slow.

A greenhouse with huge vents has an efficient air change and needs aféotoP

A greenhouse witlsmallvents has arfnefficient air changend needs a higR-factor.

I time

Adjustment of the | time for th@I regulator

The Hime is the time that has to pass, to give the same changement of the ventilation demand as the P
contribution, at a constant temperature error.

Example:

Temperatue error: +1.0 °CQondantly.

P-factor: 10 %/°C

| time: 00.15 hour

P contribution= 10 %change

| contribution = 10 %changeafter 15 minues.

Tip: Thel-time should be equal to the reaction time of the ventilatispstem of the green house
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P-factor DT dependant
Set point which reduces the basiddetor, dependantfrom the temperature difference inside and outside.
A lower temperature outsidavill cause a loweP-factor. Les ventilationUnit: %/°C

Sunvent factor
This factor can be usedrfeeductionof the ventilationmodel.

0.0 =no influence
1.0 =completeuseot uG@S Y G At I GA2Yy €

Dogq tail
Adjustment of the limitation of the integraklated to the actual vent position. Integrating stops at the actual

vent positiont+/- dogtail. If the vents stops ate. 80 %, the integral will stop at 85 %, with a dog tail of 5 %.

The following two set points must be different if theseao have an effect.
If i.e.Low temp. integral gains 20 andHightemp. integral gainis 1.9 the vents will regulate twice asdt
down compared to up

Low temp. integralgain
{ LISSRa dzLJ GKS L NI Ifdeis beli @il high&r $hgh 10,4h@ simula2Rerrdd &ilt bR ®
higher than the actual error. This means that the integral function will act faster.

Hightemp. integral gain
{LISSRa& dzLJ G KS L N®. H s detip@indiE highek thayi 1.0, th&simulated 2rror will be
higher than the actual error. This means that the integral function will act faster.

Exp.error factor
Adjusting the gain of thex@onential error functionlf the error becomes greater than 1.0 °C the simulated
error for the integral function will increase exponentially.

P-factor vent positin
Adjusting the change in ventilation temperature demand depending on ¢im¢ position.
0.005 °C/% gives 0.5 °C increase in ventilation temperature demand by vent position on 100%.
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a3
E 3

5 L] 20.0°C 366 Wim* - Date: 27/08/2011
5 145 'A 5 Klx - Time: 20:15:44
7] Wentilation # = : 0mis 75 RH% - User: Mot defined

J

[ Overview ] [ Readings -] [ Daily settings -] [ Settings -] ( Service

“entilation temp. demand
‘ertilation demand
Proportional demand
Integral demand

Final P factor

Temperature error

Temperature exp. error

Readings ventilation Pl regulator

1 F]

DB MPD

L

Hgure 24

Servicereadingsfor the PI regulatorfor ventilation.

Ventilation temp. demand

Reading tle current ventilation temperature demand for the PI regulator.

Ventilation demand

Reading the currententilation cemand from the Pl regulator.

Proportional demand

Reading the current ventilation demand from the P function.

Integral demand

Reading the cuant ventilation demand from the | function.

Final P factor

Reading the current final P factor for the ventilation PI regulator.

Temperature error
Reading the current air temperature error.

Temperature exp. error

Reading the current simulated air temperatuerror for the integral function.
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[Iﬁ 5 o 200°C n\366 Wim® | (-Date 2708011
145 =A 5 Klx - Time: 20:35:38

7] Wentilation ﬂJ [ = - 69 0 mis 75 RH%J [- User: Mot defined J
@ [ Qverview ] [ Readings -] [ Daily settings -] [ Settings ] [- Service L
I:_ Ventilation controller 1 Z
@ Dist out temp. for start recdu. max
| P band out temp for redu. max
pr——————, Wind speed for start redu. max
E_ — P band wind for full recu. max
l‘—i' Ramp cancel reduction of max
) Dist out temp. for start redu. min

P band out temp for redu. min
l— Wind speed for start redu. min
j . P hand wind for full recu. min

Dist air temp. for start redu. min

P band air temp for redu. min
Ramp cancel reduction of min

Leeside-windside ratio
@ 1 2 3 4 5 6 7 8
\ l

Hgure 25

Servicesettingsfor the ventilation controllers.

Dist out temp. for start redu. max
Adjusting the difference between ventilation temperature demand and outdoor temperature, below &hich
reduction of maximum vent position will take place@ativevalue is below the ventilation temperatur).

P band out temp. for redu. max
Adjusting the P band on outdoor temperature for full reduction of maximum vent position.

Wind speed for start redu. ax
Adjusting wind speed, below which a reduction of maximum vent position will take place.

P band wind for full redu. max
Adjusting the P band on wind speed for full reduction of maximum vent position.

Ramp cancel reduction of max
Adjusting the maximum rafspeed of changing the factor for reduction of maximum vent position.

Dist out temp. start redu. min
Adjusting the difference between heat temperature demand and outdoor temperature, below which a
reduction of minimum vent position will take place.

P bandout temp. for redu. min
Adjusting the P band on outdoor temperature for full reduction of minimum vent position.

Wind sped for start redu. min
Adjusting wind speed, below which a reduction of minimum vent position will take place.

Page 38



User manual LCC4
1. marts 2011

P band wvind for full redu. min

Adjusting the P band on wind speed for full reduction of minimum vent position.

Dist ar temp. for start redu. min

Adjusting the difference between heat temperature demand and air temperature, below which a reduction of

minimum vent position willake place.

P bandair temp. for redu. min

Adjusting the P band on air temperature for full reduction of minimum vent position.

Ramp ancel reduction of min

Adjusting the maximum rate/speed of changing the factor for reduction of minimum vent position.

Leesde-windside ratio

Adjusting the ratio betweeteeside and windside openirigcreasewhen running in parallel.

0.5 means 50 % on each.

0.6 means 60 % on leeside and 40 % on windside.

a3
E 3

§ o 200°C
' 145°
ka Ventilation =] = 0 mis

SRR

- Time: 20:47:10

[- Date: 271082011

- User: Mot defined

J

[ Overview ][ Readings

1 [ Daily seftings 1 [

Settings ] [- Service

L

:_ Ventilating windows 1+2
@ Staircase vent position
| Staircase delay on vent pos.
—
p— Ventilating windows 3+4
—- Staircase vent position
lE ) Staircase delay on vert pos
) Ventilation model
Sun compensation
L_ Ramp sun compensation
Sun vent. reduc. DT dep. E}
h Readings
‘— Delta T-factor
Sun vertilstion demand
@ | 1 2 3 a4 s 8
\
Hgure 26

Staircase and model settingsfor ventilation.

Staircase vent position

Adjusting the change in vent position demand for instant movement of the vents.

If the demand change is smaller the vents will not move untilStercase delay on vent pokas expired.
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Staircase delay on vent pos.
Adjusting the delay on changes in vent position demand smaller 8taimcase vent position.

Sun compensation

Adjusting the factor for calculating the sun ventilation demand BZ@mperature difference inside outside.
The measured sun radiation is re@uakcfor heating the greenhouse before used for calculating the sun
ventilation demand.

Sun vent =((Light power+SunRagdK*DeltaT))*SunComp/((DeltaT*SunVentRed)+1)

- ~ ) N ) g — =
W] [\)(V] \—Y—/ Factor depending of outdoor temp

W[ %opening ofvent.

Ramp sun compensation
Adjusting the maximum rate/speed for changing the sun Vatibin demand.

Sun vent. reduce. DT dep.
Adjusting the reduction of the sun ventilation depending on the temperature difference igsidgside.

Delta T factor
Reading the current factor for changing the ventilation PI regulatiacir depending on théemperature
difference insideg outside.

Sun ventilation demand
Reading the current sun ventilation demand.

Screens.
LCC4 can control 1, 2, 3 or 4 screens individually screen 1 is described. The possibilities are the same for
all four. Normal screerblackout or outdooiscreen control can be selected under service.

Overview
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] E] | 200°C 366 Wim? - Date: 2710872011
145 ° 5 Klx - Time: 21:05:27
™ Screens .|J i E omis 75 RH%J - User: Mot defined J
—
j Overview 1 [ Readings ] [ Daily settings ] [ Settings ] [ Service ]
,0 . 2,0 . 4,0 . 6,0 SIU . 10(3 Demand
Sereen - (— R
Screen 2: [0 H 100 %]
Screen 3: [0 J[ 100 %)|
Screen 4: [ 0 ][ 100 %]

Gl =mpep

&

Fgure 27

Overviewfor the screengpositions.

Screen positions are shown herelass. The demand can be seen to the right¥
YI G§OKZXI A (@ the mddeSsalector s Bot satomatic.

Reading

LI2aAlGAz2y

] 5 L] 250°C  B19WIm* - Date: 2710872011
139 ° 16 klx - Time: 231813
ka Screens ] 0mis 58 RH% - User: Mot defined
{ Q -] [ Daily settings ] [ Settings ] [ Service ]

Overview Readings

DI LMD

Screen 1

Posttion

Position demancd
High insalstion
High temp.

Low temp.

Low outdoor temp.
Low light level
Low screen temp.
High night temp. outcor
Might/day

Snow

=
= =
o|| Z|| 2] 2| =] =] 2

80 %
80 %

=<|| <
|| @
w||w

=| Zl| Z| 2=

"IN

Fgure 28

Status readingscreenl. Screen 2, 3 and 4 are exactly the same.
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Pasition
Current position

Postion demand
Current position demand.

Highinsolation
Screen ON caused by hiigisolaion.

High temp.
Screen ON caused by high air temperature.

Low temp.
Screen ON caused by low air temperature.

Low outdbor temp.
Screen ON caused by low outdoor temperature

Low lightlevel
Screen ON caused by logtt when supplementary light is ON

Low screen temp.
Screen stopped or ON caused by low screen temperature.
NB This function can have a separate temperature sensor by the screen opening.

High night tempoutdoor
Screemot ON at nightcaused by high outsbr temperature. According the limit setting, sBigure 37.

Night/day
Screen ON caused by night

Snow
Screen position limited by snow

Settings
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11.3°C 61 Wim=

5 L | -
‘ 232° 1 kix
Screens il e i 0 mis 81 RH%

4

- Date: 30/08/2011
- Time: 16:54:24
- User: Mot defined

R
T ¥F

b

[ Overview ] [ Readings ] ( Daily settings -] [ Settings ] [ Service ]

Screen 1

Radliation for curtain on
Temp. above heat demand for screens on
Temp. below heat demand for screens on
Screen 2

Radliation for curtain on
Temp. above heat demand for screens on
Temp. below heat demand for screens on

e

DEL = ALIL

Hgure 29
Dally settingsfor screensl and 2 3 and 4 on he next menu.

Radiation for curtain on
Limit valuefor sun radiation, measured on the weather station. If the measurement exceeds this set point, this
curtain will go on.

Temp above heat demand for screens on
If the temperature inside the greenhouseceels the heat demand + this set poitijs curtain will go on.

Temp. below heat demand for screens on
If the temperature inside the greenhoug®esunder the heat demand + this set poittjs curtain will go on.
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5 | 123°C 286 Wim*? - Date: 30/08/2011
5 241 ° 4 Klx - Time: 18:20:55
Screens # = : 0mis 74 RH% - User: Mot defined

[ Overview ] [ Readings -] [ Daily settings -] ( Settings Service
Screens day/night

Function selector m
Time dawn 06:00:00
Time clusk 18:00:00

DEILALL

Hgure 30
Seting the functions of the screens
Function selector. 6 possibilitiesare given.
Function selector
Selecting how the screens are changing between night and day:

Time Charmgeis performed at fixed time

Sun p/down: Chamgeis performedin relation to surup and sun down

Light+sun up/down  Change is performed dependent dght-intendty and sun up / sun down.

Heat reg: Change is performed dependent ime zone day-night change 1-4 = day, 56 = right.
Night: Permanent nighmode.

Day. Permanent day mode.

Time

Fixed time is used foright/day and day/night change

Time dawn
This is the time for the screens to go fthe morning

Time dusk
This is the time for the screens to go im the evening
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Screens dayinight

Functon sekector

Dawn relative to sunrise -01:00:00

Dusk relative to sunset 02:00:00
Hgure 31

Control relative to the season

Sun up/down
Dawn relative to sunrise
Screen off follows the sunrise with a time offsEgure 31 shows arexampleof one hour before sunrise

Duskrelative to sunset
Screen oriollows the sunsewith a time offset.Hgure 31 shows arexampleof two hours after surset.

The times for sunrise and sunset are calculated from date, latitude and longitude

Screens dayinight
Function selector Light+sun upidown

Dawn relative to sunrise -01:00:00
Dusk relative to sunset 02:00:00
Sun upldown active

Light intensity dawn

Light intensity dusk

Add luminous intensity at ass. lighting
Max. energy level night-day 30.0 Wim*

elele
o | | W
=l E|IZE[| 2
|| || =[] D

Hgure 32
Control related to the seasoand light measurement is chosen.

Light + sun p/down

Sun yp/down active

No: Light measuremenand onlylight measurementontrols the screens day / night change.
Yes:Control related to the seascandlight measurement is chosen.

NB! If the combinatiorLight + sun up/d own is usedthe screens will change to day maqaehenthe first
conditionis true And change tanight mode, when thdastcondition is true.

Light intensity dawn
When the light intensity exceeds this set point in the morning, the screens wiffgo

Light intensity dusk
When the light intensitygoes undethis set point in theavening, the screens will gono

Add.luminous intensity aiss. ighting

Adjusting how much more lightvhen assnilation light is onhas to bemeasured outsidegomparedto Light
intensity dawnand Light intensity disk, before screens will change from night to day / day to night

Only visible when thadjustment of thefunction selectoiis set on:Light + sun up/down
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Max. energy levalight - day
Adjustment of allowed eergy cost for opening the screens.

When the calculated cost is higher than thét point, the light intensity, which controls the screen night to day

/ day to night,will increase proportional
The set point$-band energy cost [W/mZ2] and Max increasefactor canbe adjustedn service.See Fejl!

envisningskilde ikke fundet.

A The light intensityevel is multiplyed

3 with this factor.
20 ~~° Maxincreasgfacor.

i Accepted energy loss from the greenheusy screen offW/m?
1 f P-band energy -

Max. energylevelday-night

Figure33
The more expensive pulling back the screens, the more light is neddsd outside.

Screens day/night

Function selector

Hgure 34
The heatregulator controls the screens, morning and evening

Heatreg.
The changés performed dependant fromhie time zonesday/ night change1-4 = day, 5+6 = night.

Screens day/night

Function selector

Hgure 35
Permanent ight mode is selected
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Screens day/night
Function selector Day

Hgure 36
Permanentday mode is selected

4 L} 159°C 653 Wim* - Date: 20/09/2011
219 ° 12 klx - Time: 223127
Screens ] 2 mis 57 RH% - User: et defined

[ Overview ] [ Readings 1 [ Daily settings 1 [ Settings Service

Screen 1

-
F ¥

Function selector orr
Radiation for screen on 500.0 Wim*
Temp. above heat demand for screens on 5.0 °C
Temp. below heat demand for screens on -50°C
Outdoor temp. for screen on -10.0 *C
Qutdoor temp. for screen off at night 50,0 °C
Temp. relative for heat demand for limitation 5.0 °C
‘entilation for limitation 100 %
Light intensity for on additional light. 0.3 kix

Qutdoor temp. for gradual opening 5.0 °C

Position for stop step opening
Dawn relative to sunrise 00:00:00

Dusk relative to sunset 00:00:00

1-3455

=)
-
w o
#

-

DEITEAPD

Hgure 37
Settingsfor screen1l. TODO screenshot

Furction selecto

Aut.: <reenlis controlled automatially.
Off:  <reenlispermanenty pulled back
Oon: Screenlis permanentlyclosed
Stop: Screenl is frozen

Radiation for screen on
Adjusting the limit for the sun intensityver which screen 1 will go on.

Temp above heat demand for screens on
Adjusting theaddition to thegreenhouse air temperaturdemandwhich gives thdimit over which screen 1

will go on.
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Temp. below heat demand for screens on
Adjusting theaddition to the greenhouse air temperaturdemandwhich gives thdéimit under which screen 1
will go on.

Outdoor temp. for screen on
Adjusting the limit for the outdoor temperature under which screen 1 will go on.

Outdoor temp. for screen off at night
Adjusting the it for the outdoor temperature over which screen 1 will go off. This is active during night time.
Normally usedn connection with isolation screen.

Temp relative to heat demandor limitation
Adjusting theaddition to thegreenhouse air temperaturdemand the limit over which screen 1 will be limited
to Max. position at high temperatureSeeFHgure 38.

Ventilation forlimitation
Adjusting the ventilation demanchusing limitatiorfor screen 1to Max. position at ventilation

Light intensity for onadditional light
Adjusting thelimit for outdoor light intensity under which screen 1 will be forced to go on whige th
supplementary light is on.

Outdoor temp. forstepwiseopening
Adjusting the limit for outdoor temperature under whiscreen 1 will open stepwisentil the position is less
than Postion for stop opening

Position for stopstep opening
Adjusting the screen position under which gradopéning expire.

Dawn relative to sunrise

If the screers 1 - 4 must havedifferent daynight night/day changing times, the possibili§eparate dawrdusk
have to be selectetbr each screenSeeHgure41. This set point and the next origusk relative to sunseare
only active wherSeparate dawrduskis selectedor the present screerD0:00:00meansat sunrise. Negative
time means before and positive time means after sunrise.

Duskrelative to sunset
The imefor the screen to enter night modelative to sunsetwhen Separate dawrduskis selected
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01072011

] 1 | 97°C 62 Wi - Date:
e 206° 1 kix - Time: 17:21:24
a Screens ] 0 mis 79 RH% - User: Mot defined
—

[ Overview -} [ Readings -] [ Daily settings -] ( Settings

Service

Screen 1 limitation

Max. position at ventilation

Mazx. position at high temperature
Max. position at high humidity
Max. posttion day

Max. position night

Max. position at snow

100 %
100 %
100 %
100 %
100 %
100 %

Blackout screen 1
Blackout start time

Blackout stop time
limitation start relstive sunset

limitation stop relative sunrise

00:00:00
00:00:00
04:00:00
-04:.00:00

(-]
-

Outdoor screen 1
Windspeed for protection

Action by high windspeedirain

Delay for removing of windspeedirain protection

8.0 mis
Of
00:05:00

o
-

= =
o o
E

REIE REILALRE

Hgure 38
Adjustments concerning limitations for screen 1
Besides normal screen, blackout or outdoor screen can be chosen.

Max. positionat ventilation
Adjusting the maximum screen positiahventilation demand more thaWentilation for limitation.
SeeHgure37.

Max. positionat hightemperature
Adjusting the maximum screen position at air temperature more than
Temp. relative to heat demand for limitatiotsee Fgure 37.

Max. positionat high humidity

Adjusting the maximum screen positiontagh humidity

The distance to max. humidity which starts the reduction of rsaseen position and the P band can be
adjusted See Hgure51.

Max. positionday
Adjusting the maximum screen positidaring day time
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Max. positionnight
Adjusting the maximum screen positidaring night time

Max. positionat snow
Adjusting the maximum screen position when snow is detectée. warm air will go to the roof andétsnow
will melt to avoid collapse.

Blackout must be chosen under service for the following set points to be aSas&igure41.

Blackout start time
Adjusting the start time for the blackout

Blackout stop time
Adjusting the stp time for the blackout.

Limitation start relative sunset
Adjusting the timeaelative to sunsetUntil this time is reached, crack is not allowed for the blackout. The
reason for this is to avoid light to get to the plants inside the blackout period.

Limitation stop relative sunrise
Adjusting the timeaelative to sunriseAfter this time, crack is not allowed for the blackotibe reason for this
is to avoid light to get to the plants inside the blackout period.

Day Day
4 hoursafter sunset -4 hoursbefore sunrise
— _/ & o
YT ~
Crack not allowed Crack not allowed

Service indstillinger
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hus 1 L 156°C 101 Wim? - Date: 03102011
5 258 ° 2 klx - Time: 08:59:24
Screens W _f_," 1 mis 87 RH% - User: Mot defined
[ Qverview -] [ Readings -] [ Daily settings -] [ Settings -] ( Service L

Screen setup

Mumber of screens
Cpen time Closing time Dead band Hysteresis
Screen 1: [ 00:05:00] [ 00:05:00] [ 1.0 %] [ 0.1 %]
Screen 2: [ 00:05:00] [ 00:05:00] [ 1.0 %] [ 0.1 %]
Screen 3 [ 00.05.00] [ 00.05.00] [ 1.0 %] [ 0.1 %]
[ [

Screen 4: 00:05:00)(  00:05:00] 1.0%] | 0.1 %)

DEITLAPD

Hgure 39
Service settings for screens.
Screen 4
Open time

The total running timeneasured with i.e. a stopwatch from closed to open.

Close time
The total running timeneasured with i.e. a stopwatch from opémnclosed.

Dead band
Thedistancebié 6 SSy GKS LIR2aAdGA2yY RSYIYR YR GKS LRaAGAZ2Y A
The geastarts upwhen the position demand comes outside the dead band with reference to the position.

Hysteress
The distance between the position demand and the position iAhK G KS aONKXSY R2Say Qi Y

The geastopswhen the position demand comésside the hysteresis with reference to the position.
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L] hus 1 | 204°C 564 Wim* - Date: 0310/2011
268 *° 11 klx - Time: 11:54:41
a Screens ] 0mis §3 RH% - User: Mot defined
[ Overview -} [ Readings -] [ Daily settings -] [ Settings -] [’ Service L

Common screens
Dawn delay 00:10:00
Dusk delay 00:10:00

b

Db

Dawn-dusk light hysteresis 0.1 klx
P-band energy cost 20.0 Wim*
Max increase factor
Temperature control hysteresis 1.0 *C
Forced on hysteresis by suppl. light 0.1 klx
Delay of max screen by ventilation 00:00:10
K-factor change screen on-off 2.8 Wi°C

Readings common screens
Day-night shading
Energy cost -285.3 Wim?

- ] L
=1 @ o
=

Energy cost factor

G M

D

1 2 3 4 5 6 7

Figure40
Common set points for the screens.

Dawndelay
Adjusting the delay for change from nightday.

NB:When absolute time is used to control the screens day / night change, this delay Wik stiltive!

Dusk delay
Adjusting the delay for change from day to night.
NB: When absolute time is used to control the screens day / night change, thjswidlstil be active!

Dawndusk light hysteresis
Hysteress according the light measurement which contrdie screens day / night change

P-band energ cost
Adjusting the needed extra W/m2 abolax energy level day night to give full increase inght level for
night-day and daynight changeoverSeeFigure33.

Max. increasefactor
Adjusting the max allowed increase in light level for niddny and daynight changeover, caused Max.
energy level night; day. SeeFigure33.

Temperatue control hysteress
Adjusting the hysteresis for forcing the screens on by too high or too low air temperature.
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Forced orhysteress by suppl. light
Adjusting the hysteresis in light when forcing the screens On liyeastipplementary light.
According the adjustment of the low light lexsee Fgure 37. Light intensity for on additional light

Delay of max. screen by ventilation
The crack for the screen can be delagéi@r start of ventilation

K fat¢or changescreen oroff
Adjustment of he screen properties according isolation

Day-night shading
Reading the dayight condition

Energycost
Reading the energy cost by opening the screens.

Energycost factor
Reading the current factor for inaising the dawrdusk light level, caused by too high energy cost.

hus 1 L 207°C 452 Wim? - Date: 3000972011
227 ° 8 klx - Time: 10:35:25
Screens ] 0mis 61 RH% - User: Mot defined

[ Qverview -} [ Readings -] [ Daily settings -] [ Settings -] [- Service L

a3y 3

’D.::

— Screen setup Screen 1: Screen 2:
@ Sensor zone select [ 1 ] [ 1 ]
Heating zone select [ 1] 1]
—_— ‘entiation zone select [ 1 ] [ 1 ]
E Separate dawn-dusk [ Yes ] [ Mo ]
L_l Screen temp. sensor select [ 1 ] [ 1 ]
) Force closing by low screen temperatur [ Mo | [ Mo |
Offset temperatur for stop opening [ -20°C ] [ -20°C ]
L_ Screen type Qutdoor screen Mormal
j . Light reduction factor
Blackout
Qutcloor screen
l@ | 1|2 (B 4 s 6 |1

Hgure4l
Screensetup.

Followingdescribescreenl-4.
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Sensor zonselect
Select the sensor zomehich is covered by the screen
The screen uses temperature andrhidity control for the calculation of the position.

Heatingzoneselect

Select the local heat temperature demawdhich is covered by the screen.
1 =heating zone 1

2 = heatingzone 2

Ventilation zoneselect

Select the localentilationtemperature demandvhich is covered by the screen.
1 = ventilationzone 1

2 = ventilation zone 2

5 =the highest demandfrom ventilation zone 1 and 2

Separae dawn-dusk
Select if the screen has its ownansition from day to nightice versa, or if the common settingre viid.

Screertemp. sensorselect
Select which temperature sensor to use for the screen temperature measurement.
NBOnly one of the available sensors can be seledidrbck how many are really selecté&de FHgure 140.

Force closig by low screen temperature
Select if the screen has to berdéed closed, (instead of pausing) if the screen temperature falls under

Her kan veelges, om gardinet skal tvangs pakdiretedet for at holde pauséivis gardin temperatune
kommer underOffsettemperature for stop openingLook below

Offset temperatue for $op opening
Distance from heat demanklow whichstepwise opening (at dawn) takes a brake until the temperature
comes up again.

Screen type
Normal Isolation/shade screen
Blackout Isolaion/shade/blackout screen
The screen acts as a normal screen but with additional blackout properties.
Outdoor screen The screen acts as a normal screen but with additional outdoor screen properties.

Light redugion factor
Adjusting the properties fiothe screen according the amount of light passing through. 1 means no reduction. 0
means full reduction.
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[n hus 1 ™ 208°C 401 Wi ) [ -Date 0341012011

275 ° 7 klx - Time: 133513
a Screens ﬂJ [ 69 5 mils 61 RH%J [- User: Mot defined J
ﬁ [ Overview -} [ Readings -] [ Daily settings -] [ Settings -] [’ Service L
I‘,—h_ Screen 1 2
@ Screen no.to wait for by opening E] E]

Manual addition to sun radiation for screen on E] E]
pr———, Screen on delay
E Screen off delay
I‘—i' P band temp. for limit screen
] Opening step by low out temp

A Opening step increase factor
L_ Opening step interval
j . Staircase position demand

Staircase delay
@ | 1 20| P | B e
\

Hgure 42

Servicesettingsfor screens

Screen no. to wait for by opening
Select which screen to wait foy opening. Pull ek will take place when the selected screens position is less
than 5 %0 = no screen to wait for.

Manual addtion to sun radiationfor screen on
Adjusting a fixed addition to the normal set point for screen ON by high radiation.

Screen on delay
Adjustingthe delay for running the screen ON, by day conditions.

Screen off delay
Adjusting the delay for running the screen OFF, by day conditions.

Pband temp. for limit screen

Adjusting the gband in air temperature for giving full reduction in max screen pasitly high air
temperature.

Opening step by low odemp.
Adjusting the first step length by step opening caused by too low outdoor temperature.

Opening step increase factor
Adjusting the increase of the opening steps by low outdoor temperature.
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The factoris the amount of increase pr. % opening.
0.1 means the steps will be doubled by 10 % opening and tripled by 20 % opening.
The steps will be: Opening step * (1 + % opening * increase factor)

Opening step interval
Adjusting the interval between opening sepaused by too low outdoor temperature.

Stair case position demand
Adjusting the minimum change in position demand for immediate movement.
I aYlfftSNI OKIy3aS gAaftf 6S YIRS 6AGK | RStl & a{dl ANJ (

Stair case delay
Adjusting the delay for change indd G A 2y RSYF YR aYFffSNI GKFYy a{dGF AN Ol

a3y 3

D.::

hus 1 L] 21.0°C 451 Wim* - Date: 0310/2011
276 ° 9 klx - Time: 13:38:51
Screens ] 4 mis 61 RH% - User: Not defined

[ Qverview ] [ Readings -] [ Daily settings -] [ Settings -] [- Service L

Readings screen 1 2 3 4

Current position demand [ 100 %][ 100 %][ 100 %][ 100 %]
Final position demand [ 100 % || 100 % || 100 % [ 100 % |
Screen status on-off [ on ][ On ][ on ][ On]

DRI AR

1 2 3 4 5 6 -

Hgure 43
Service reading$or the screens

Currentpositiondemand
Reading the current screens position demand.

Finalposition demand
Reading the final screen positionrdand.
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The current and the final position demand can be different caused by the screen staircase function, which will
delay a too small change in the current position demand.

Screerstatus onoff
Reading if the screen isior off.

Humidity

Overview

. 4 L] 16.9°C 381 Wim* - Date: 041072011
5 251 ° 8 kix - Time: 141310
a Humidity ] > : 6 mis 47 RH% - User: Mot defined

j Qverview -] [ Readings -] [ Daily settings -] [ Settings -] [ Service -]

[RH%]

. 0.0 20.0 40.0 60.0 80.0 100.0
Heating L L 1 L 1 L 1 L 1 L 1

Humidity RH% :

climate zone 1 _ ]
Humidity RH%
climate zone 2 [ 0 ]

—

\entilation
Cimatason 1 | )
climate zone 1

Humidity RH%

climate zone 2 | ] ]

DEILAPRD

Hgure4d4
Overviewfor the humidity conditionsin the two zones of theglass house

Thisdesciption for humidity controlis based on the unRH%Relative humidity @.00%.
The control can be depending on relative humidity RH% arratibn deficit Delta X = DX.
DX is not described, itavks the same way jusipper sit

Reading for the humidity measured in the greenhauSan be from 1, 2 or 4 sensofserage, lowest or
highest.See Hgure141

Heating

Humidty RH%
climatezone 1

Reading for the humidity measureddtimate zone 1 used for humidity control based on heatig FHgure
89, Sensor zone selector heat PID 1
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HumidityRH%

climate zone2

Reading for the humidity measuréualclimate zone 2 used for humidity control based on heatBeeFgure
89, Sensor zone selector he&lID 2

Ventilation

Humidity RH%
climate zonel

Reading for the humidity measuredéhmate zonel used for humidity control &sed orventilation.
See Hgure 20, Sensor zone selector vent P11

Humidity RH%
climate zone€?

Reading for the humidity measureddfimate zone 2ised for humidity control based orentilation.
See Hgure 20, Sensor zone selector vent 2l

Readings

&
T F

hus 1 ™ 133°C 353 Wini
N - 289 ° 20 Kix
Humidity ) o 2mis 76 RH%

- Date: 07M10£2011
- Time: 14:40:33
- User: Mot defined

b

@ Qverview Readings 1 [ Daily settings -] [ Settings -] [ Service -]

I‘,—h_ Humidity control 1

@ Humidity RH%
Mazx. RH humidity demand

p— Humidlity factor flow temp.

= o Humidity factor window

L_i' Humicity facter screens

— Humidity factor air temp.
Fan active

; Max. humicity signal

J—

_—

=)

I

Hgure 45
Readings for the humidity conditions

HumidityRH%
Reading humidity measurement which is the input for humidity contr@dn be 1, 2 or 4 sensors.
Average, lowest or higist. See Hgure141
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Max. RHhumidity demand
Current maximum acceptableumidity over which intervention is done by the humidity control.

Humidity factor flowtemp.

Reading humidityactor for increment minimunflow temp. at highhumidity.
0.00: Noincrement

1.00: Fulincrement

Humidityfactor window

Reading humidityactor for increment minimunvents-positionat high humidity
0.00: No increment

1.00: Full increment

Humidity factor screens

Reading humidityactor for screen posion limitationspositionat high humidity
0.00: No increment

1.00: Full increment

Humidity factor aitemp.
Reading humidityactor for increment aitemperature at high humidity

Fan a&tive
Readinghe fan status dependdarfrom temperature humidity am vents positionSee Fgure50.

Max. humidity signal
Here isyesread if thehumidity measurement has exceeddthx. RH humidity demand

L] hus 1 | 12.3°C 49 Wim= - Date: 101072011
" 240 ° 3 Klx - Time: 08:41:30
a Humidity ] 1 mis 94 RH% - User: Net defined

e

@ Overview Readings ] [ Daily settings -] [ Settings -] [ Service -]

In

—, Humidity control 2

@ Humidity RH3% 0.0 RH%

| Maix. RH humidlity demand 80.0 RH%

—

f— Humidity factor flow temp.
Humidity factor window
Humidity factor screens
Humidity facter air temp
Fan acive
Mazx. humiclity signal

DI A
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Hgure 46
Readings for the humidity conditionsTODD screenshot

Fordescriptionsee Figure45.

4 L]

133°C 95 Wi
N 240° 5 kix
Humidiy &l 1mis  93RH%

-
F ¥

- Date: 101072011
- Time: 10:24:57
- User: Not defined

e

l @ Qverview Readings -] [ Daily settings -] [ Settings -] [ Service -]
R Readings humidity sensor
@ Hurmidity RH3%
Humidity DX
— Humidity PD
E Hurmicity RH% 1
L_l Humicity RH% 2
— Humidity RH% 3
Humicity RH% 4
Humidity RH% middel
' 3 Humidity RH% lowest
Humidity RH% higest
=il

12-4

Hgure 47
Reading the individual humidity sensor§ODO screenshot

Humidity RH%
Reading humidity in the compartmer@an be 1, 2 or 4 sensors. Average, ldwesighest.SeeFgure141

HumidityDX
Readinghe current humiditydeficit delta X [g/kg].

Humidity VPD
Reading the distance to saturati@sm bars.

HumidityRH% #4
Readinghe currenthumidity from each humiditysensorl-4.

HumidityRH% average
Readinghe currentaveragehumidity fromthe selectechumidity sensors

Humidity RH% lowst
Reading the lowedtumidity readoutfrom the connected sensors
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Humidity RH% lghest
Reading thénighest humidity readout from the connecteskensors.

hus 1 | . 13.0°C a7 Wim= - Date: 10102011
224 ° 3 Klx - Time: 11:30:38
Humidity ] i I 0mis 95 RH% - User: Net defined

L4

Overview Readings -] [ Daily settings ] [ Settings ] [ Service ]

Average readings

~ g

D::

Hmitty - 24 hor
Humiy - day
Humty - g

Gr=me

D

s |l

Fgure 48
Averagecalculationsfor the humidity.

Humidityc 24 hour
24 hour averagealculationgor the humidity.

Humidityc day
Day averagecalculationgor the humidity.

Humidity ¢ night
Night averagecalculationdor the humidity.

Settings
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(1 hus 1 ™ . 130°C  50Wime | [ -Date 1002011
226 ° 3 klx - Time: 11:37:41
L" Humidity ] ;\' 0mis 95 RH% - User: Mot defined

[ Overview H Readngs ][Dailyseﬂings ][ Settings H Service ]

Max. humidity settings
Max. humicity basis 80.0 RH%

Fgure 49
Daily setting for maximum humidity.

| WEProjeotppasD; AE
EBEXTH0mL] ©10.4.1.129::5900 |||

(1 hus 1 ™ — 13.0°C  48Wim® | [ -Date. 1002011
225 ° 3 klx - Time: 11:40:55
[ ] Humidity '] BT 0mis 95 RH% - User: Mot defined

ol

[ Overview ] [ Readings ] [ Daily settings ] ( Settings [ Service

o

-

Max. humidity settings

Function selector
Max. humidity basis
Distance zone 2
Distance humidity for fan start
Distance vent. temp. fan start
Distance vent. temp. fan start
“entilation demand for stop fan
Time zone add. max. humidity

1 2 3 4 5 6

[ 0.0 RH%][ 0.0 RH%][ 0.0 RH%][ 0o RH%][ 0.0 RH%][ 0.0 RH%]

DEIL AR

CNE

Fgure 50
Settings for maximumhumidity.
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Furction selector
The humidity control can be activated or deactivated with this setting

Max humiditybasis
Adjusting the basic maximum RH% for all time zones.
Additional for each time zone can be adjusted’ime zone add. max. humidity

Distance zone 2
Adjusting the offset on maximum humidity controller in zone 2.

Distance huridity for startfan
Adjusting the offset to maximum humidity for starting the HAF fan.
Typically this sgpoint isnegativefor start the HAF at bbower humidity.

Distancevent. temp.fan start
Adjusting the offset to ventilation temperature demand for starting the H&F- f
Typically this setpoint is negative for start the HAF at a lower temperature before ventilation.

Ventilationdemandfor stop fan
Adjusting the ventilation demand for stopping the HAF. fan

Time zone add. max. humidity
Adjusting the addition on maximunt®e demand for each time zone.

L] hus 1 ] . - 13.3°C 72 Wim® - Date: 10M10/2011
‘ 240 ° 4 Klx - Time: 12:14:54
a Humidity ] i 0mis 93 RH% - User: Mot defined
@ [ Qverview ] [ Readings 1 [ Daily settings 1 ( Settings Service
\
—, P-band temperature + leeside + screen
@ Distance for raising flow temp -6.0 RH%
P-band for raising flow temperature 5.0 RH%
e, Distance for raising air temp. -5.0 RH%
E P-band for raising air temperature 5.0 RH%
I‘—i' Distance for raising minimum leeside 0.0 RH%
| P-band for raising minimum leeside 5.0 RH%
A Distance for screen position -5.0 RH%
S P-band for limitation screen position 5.0 RH%
< —
=
{
Hgure51

Maximum humidity control in Pbands.
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It is possible to control the maximum humiditySlifferent ways, wiich can be combined:

Start of fans (HAF)
Increasing minimum flokemperature: Can be used by all mixing valves

Increasing air heating temperature demand: Can be used by common or local heating
temperature demand.

Increasing minimum position leeside vents: Can be used by top and side vents
Decreaasing maximunposition screens: Can be used by both screens

Distance for raising flow temp.

Adjusting the offset for start increasing the minimum flow temperature.

A negative offset will increase the minimum flow temperature before the maximum RH% has been achieved
(lower humidity).

P-band for raising flow temp.

Adjusting the Fband for full increase on the minimum flow temperature.

A larger Fband will cause a higher increase in humidity before the full increase in minimum flow temperature
has been achieved.

The Rband startsat the distance from maximum humidity. That meanisat the P-band moves by changing
the distance.

Minimum flow

temperature
increasefator. 35H% 50 RH% 65 RH%
A
1.0 "f-mmmmmmmmmmmme -
0.5
Max. humidity demand= 50 RH%
/ Humidity RH%
0. >

0 RH% Y 100

Distance = 15RH%

- —

P-band = 30

Figure52
Increasing minimum flow temperature at high humidity.
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Distance for raisintemp.

Adjusting the offset for start increasing the air temperature.

A negative offset will increase the air temperaturefdre the maximum RH% has been achieved (lower
humidity).

P-band forraisingair temperature

Adjusting the Fband for full hcrease on the air temperature.

A larger Fband will cause a higher increase in humidity before the full increase in air tempetatsigeen
achieved.

Air temperature
increase fator.

75
65 80
\ ;
1.0 Jfrmmmmmemesmseeoeoe oo : -
Maximum
| humidity demand
0.5 !
| Humidity
0. >
0% Y 100
Distance =15
P-band = 10
Figure53

Increasing air temperature at high humidity.

Distance for raising minimum leeside
Adjusting the offset for starincreasing the minimum leeside.
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A positive offset will increase the minimum leeside aftex thaximum RH% has been achieved.
(higher humidity).

P-bandfor raisirg minimum leeside

Adjusting the Fband for full increase on the minimum leeside.

A larger Fband will cause a higher increase in humidity before the full increase in minimum leeside has been
achieved.

Increase factor min.

85 100
position leeside. 70
10 _‘E ______________________________
. humidity
0.5 . demard
! Humidity RH%
0. >

0 H_j 100

Distance =15

- _/
N

P-band = 30
Figue 54
Strategy for leeside ventilation at increasing humidity.

Distance foiscreen posion
Adjusting theoffset for start decreasing the screen position.

Page 66



User manual LCC4
1. marts 2011

A negative offset will decrease the maximum screen position before the maximum RH% has been achieved
(lower humidity).

P-band forlimitation screen position

Adjusting the Fband for full decrease on the maxiim screen position.

A larger Fband will cause a higher increase in humidity before the full decrease on the maximum screen
position has been achieved.

Increase factor
limitation screen

position 70
A

4
1.0 “frommmmmmmms e

05 demand

Humidity RH%

0 H_J 100

w Distance =15 y

N
P-band = 30

Figures5
In this case the screen crack starts when the humidity exceeds 70 RH%
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"

D'zz

4 & | Scale: 100% fwim? Date 031212012
*_ 735 ° 1 kix Time 11:49:34
Humidity [#] 0mis 70 RH% User Mot defined

[ Owverview -] [ Readings -] [ Daily settings -] [ Seftings Service

— Botrytis reduction

@ Close ventilation during delay

Band for delay max. humidity 5.0 RH%
—_— Distance for drying-up 0.0 RH%
E Stat.delay max. Py
L_i Stop-delay max. humidity 00:00:00
 S—
= A
Hgure 56
Botrytis reduction.

Activity of the fungus increases byigh humidity. Thereafter a quick dring up.
¢CKFEiQa oFR O2yRAGAZ2Yy A FT2NJ 0KS ¥Fdzy3dz
Delay of max. humidity

Selecting if the minimum vent position by high humidity is canceled until the maximum humidity signal is
present.

Band for delay max. humidity
Adjustirg the humidity band within which the maximum humidity signal is delayed
If the humidity increases above this band or the delay has expired the maximum humidity signal is released.

Distance for dryinaip
Adjusting the lowering of the maximum humidity setpbafter the period with higher humidity.
NB To lower the setpoint a negative value must be entered.

Startdelay max. humidity
Adjusting the accepted delay time on opening the vents by high humidity.

Stopdelay max. humidity
Adjusting the drying time iwhich the maximum setpoint is lowered.
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Humidity RH%

Botrytis band

Max.
humidity RH%

Dis:tance for

dnjingu
): gup /
_____ r--- bmmmmmm - -
| | 1 |
[  —
Startdelay max. humidity Stopdelay max. humidity

~

Dryingup by opening leeside

Time
Figure57
Example 1Procedure afteré Delay of max. humiditg is choosen (Yes).

The humidity is allowed to enter the botrytis bandhout intervention from the humidity regulation until the
time delay has gone
After the time delay, max. humidity will be decreas&entilation will startThe humidity goes under the

original max. humidity and the stop delay begifAfter this delaythe max. humiditywill be reset to normal and
the botrytis function will again be hesitant.
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Humidity RH%

Botrytis band

Max.
humidity RH%

‘/éist ce fo

dfyin up
_____ i — bom e
T
l—— :: »l
Startdelay max. humidity Stopdelay max. humidity
/)
Y

Dryingup by opening leeside

»
»

Time

Figure58
9EI YL S Ho t NBSGS RIzNSF | YHiskeBosendyes). R A (0 & ¢

The humidity is allowed to enter the botrytis bamithout intervention from the humidity regulation. In this
example however, the humidity passes by the botrytis band before the start delay has expired. The start delay
is canceled and the dryiagp period start immediately Ventilation will startThe humidity ges under the

original max. humidity and the stop delay begiAfer this delaythe max. humiditywill be reset to normal and

the botrytis function will again be hesitant.

Service
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L] 1 | . g 283 "Cﬂ 24 Wim# - DIETEE 25:?1 0?011

[It Hurmidity uJ[ 69 211":,5 79 F;HK:J [: User: Kot cefed J

lﬁ [ Overview 1 [ Readings ] [ Daily settings ] [ Settings ] ( Service L

—_— Humidity setup

d Humiclity units RH%

IL

2 mme

Fgure 59

Humidity units DXY € RSt a1l - ¢
Selecting the hundity unit to be used The amount of water [g] missing in 1
RH%: All humidity control will use RH% as humidity. unit [kg] air forsaturating

g/kg: All humidity control will use g/kg = Delta X as humidity. unit
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R
F ¥

4 o . 07°C 94w
» .\3 230° 1 ki
Humidity »l X Omis 70 RH%

Date 032012
Time 11:51:19
User Mot defined

(S

[ Overview 1 [ Readings 1 [ Daily settings 1 ( Settings 1 ( Service L

Maximum humidity

Hysteresis max RH% 1.0 RH%

Hysteresis max DX 0.1 glkg

Hysteresis HAF RH3% 1.0 RH%

Hysteresis HAF DX 0.1 alkg

Hysteresis HAF temperature 1.0 °C

Hysteresis HAF ventilation 2

Start delay HAF 00:05:00

Ramp RH demand
Ramp DX demand
Pulse time heating 00:01:00
Period time heating 00:05:00
Manual extra 0.0 RH%

. [

G = mER

.,_

-
-
L.t

Hgure 60
Maximum humidity servicesettings

Hysteresis max RH%
Adjusting the hgteresis for the maximum humidity flag when using %RH as humidity unit

Hysteresis min DX
Adjusting the hysteresis for the maximum humidity flag when using DX as humidity unit.

Hysteresis HAF RH%
Adjusting the hysteresis for the HAF fan when using %RHnaiglity unit

Hysteresis HAF DX
Adjusting the hysteresis for the HAF fan when using DX as humidity unit.

Hysteresis HAF temperature
Adjusting the temperature hysteresis for the HAF when turningffrdepending on air temperature.

Hysteresis HAF ventilatio
Adjusting the hysteresis on the ventilation demand for the HAF when turnirgifatepending on ventilation
demand.

Start delay HAF
Adjusting the delay for starting the HAF depending on humidity, temperature and ventilation.

Ramp RH demand
Adjusting themaximum ramp [RH%/hour] when the demand is going to change due to i.eztrmeeaddition.
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Ramp DX demand
Adjusting the maximum ramp [(g/kg)/hour] when the demand is going to change due to i.ezdineeaddition.

Pulse time heating
Adjusting the pulse tim on heating steps when activatég high humidity.
This is only used by steam heating.

Period time heating
Adjusting the priodtime on heating steps when activatéy high humidity.
This is only used by steam heating.

Manual extra
Adjusting a manual adifdn to the calculated maximum humidity setpoint

Light

Overview

A

-
F ¥

1 L} 252°C 209 Wim= - Date: 251072011
111 ° 12 klx - Time: 13:23:46

Light ] _rf 3 mis 75 RH% - User: Mot defined
—

j Overview -} [ Readings ] [ Daily settings ] [ Settings ] [ Service ]
Step 1 Step 2 Step 3
e @ @ O
ST O O
ws @ @ ©
Suppl. light 4 m m

DT ADD

Hgure61
Ovewiew. Which light outputs are active

The supplementary light control contains up to 4 separate controls, each with possible 3 step control.
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Agreenicon © indicateslight is on. Disappeared icon indicates light is off.

Readings

1 3 ™ 21.6°C 248 Wim?
) ~ 116° 14 kix
™ Light L | " amis 73 RH%

Qverview Readings ] [ Daily settings -] [ Settings -] [ Service -]

b

- Date: 25102011
- Time: 14:15:02
- User: Iet cefined

Light readings
Light intensity corr. supp. light 10.4 Klx
Light intensity corr. 10.4 klx
Suppl. light 1 active step
Suppl. light 2 active step
Suppl. light 3 active step
Suppl. light 4 active step

Compartments registration
Light energy used 0.0 kWh

Light sum 24 hour 2.2648 klxh

(=
=)
L:
=)

e ollollol|o
= EIEINEINE

Light step 1 active time.

Hgure 62
Lightreadings andegistrations.

Light intensity corr. supp. light
Reading the corrected light intensiffhe supplementary light is hincluded in this correction. Included is the
light from outside reduced by glass and screens, if on.

Lys intensitet korrigeret
Reading the corrected light intensiffhe supplementary light is included in this correction. Included is also the
light from outside reduced by glass and screens, if on.

Suppl. light 13 active step

Reading the mode for the light

Off the outputs are turned off

1 first step is on

1+2  first and second stegare on

1+243 first, second and third steps are on

Page74



User manual LCC4
1. marts 2011

Compartments registration

Light energy used
Reading consumed energyr light.

Light sum 24 hour
Reading light sum within 24 hours

Lightsum total
Reading light surtotal.

Light step 1 div time
Reading the total active time for the lampsntrolled from light 1 step .ICannot be reset.

Settings
[, ] 3 [ ] 226°C 256 Wim*? - Date: 251072011
110 * 14 Klx - Time: 14:18:57
a Light W = - 2 mis 73 RH% - User: Mot defined
l @ [ Qverview -] [ Readings -] ( Daily settings -] [ Settings -] [ Service -]
R Suppl. light 1
@ Light intensity start - stop
Suppl. light 2
P— Light intensity start - stop
- Suppl. ight 3
Light intensity start - stop
—_— Suppl. light 4
Light intensity start - stop
—
FHgure 63
Daily settings for the4 lights start-stop levels
Supple light1-4

Light intensitystart - stop
Limit for the light measured outsid&measuringower than this will cause the light to taron. Ameasuring
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higher than this will cause the light to turn off. In addititwere is a hysteresis, a stagnd a stop delay. The
hysteresis works both over and under the limit valBes Figure64. Accordinghe setting of the hysteresisee
Fgure71.

Figure64
Conditions for the light to turn on and off in the autperiod.
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&
T

1 L] 254°C 269 Wim?
) 105° 13 klx
7] Light L] o~ 3mls 73 RH%

- Date: 251 0/2011
- Time: 14:55:09
- User: Mot defined

e

- 2 3 4 5 6 7 8

@ [ Qverview -] [ Readings -] [ Daily settings -] ( Settings Service
l,—\ Suppl. light 1
Function selector
@ Function period 2 off
— Starttime 2
E Stoptine 2
L—- Light intensity start - stop
— Light sum stop periode 1.
Light sum start time.
. Max. light intensity for light sum
J—
—
=)

Hgure 65
Settings for supplementary light. ITODO newdump
Supplementary2,3and4A a y Qi $he GavdabbScRuseall 4 are constructed
equal, except¢ ight sumstart time€ which only exists irsupplementary lightl.

Funktionselector

Off:  The supplementary light control is not operating

Abs: The suppllight control is active and the first active period is starting andieg on absolutéime.

Rel: The supplementary light control is active and the first active perigthising and ending relative
to sunrise and sunset

On: Manual ON. The supplementary light, all 3 steps, are ON.

Function @riod 2

Selecting the modefautomatic period 2
Off:  Not active

Aut..  Active

Start time2
Adjusting the start time for active period 2.

Stop time 2
Adjusting the stop time for active period 2.

Light intensity starstop
Adjusting the light level/intensity for startingtopping supplLight.
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Lightsum stop period 1
Adjusting the light sum for stopping active period 1.
The light sum is calculated frobight sum start time

. . Light sum
Light sum start tira . ) .
L . . . . Light, integrated over time [kixh]
Adjusting the time for starting the light sum calculation. Kiux * hours

Max lightintensityfor light sun
Adjusting the maximum light level/intensity to be used for calculating the light sum.
If the light intensity is higher, this spoint will be used for calculating the light sum.

Start time period 1
Adjusting the start time for active period 1.
Only actve whenAbs.has been selected ie functionselector.

Stop time period 1
Adjusting the stop time for active period 1.
Only active whem\bs.has been selected in Mode selector.

Sart 1 relative to sunrise
Adjusting the start time relative to sunrise factive period 1.
Only activevhenRel.has been selected in Mode selector.

Stop 1 relative to sunset
Adjusting the stop time relative to sunset for active period 1.
Only active wheiRel.has been selected in Mode selector.

Relative time. Negative means beé sunrise/sunsetPositive means after.

Triple Tariff Control

The triple tariff overruns the normal supplementary light controls, by allowing a selected number of steps to be
active in 4 different time zones through the 24 hours.

The Triple Tariff Cordl has 2 independent sets of time zones: A and B

For each weekday one of these 2 sets of time zones can be selected: See TIME ZONE SELECT

For each time zone the maximum allowed steps can be selected.
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-

Light

J = D

is2°Cc 4 Wim* - Date: 26102011
g1 ° 0 Kix - Time: 08:37:25
1 mis 74 RH% - User: Mot defined

J

[ Overview 1 [ Readings ] [ Daily settings ] ( Settings [ Service

=
=]

Triple-tariff control
Function selector

Time zone setting
Start time zone A1

06:00:00

Start time zone A2 18:00:00
Start time zone A3 00:00:00
= - Start time zone A 4 01:00:00
A Start time zone B.1 06:00:00
‘— Start time zone B.2 18:00:00
, Start time zone B.3 00:00:00
Start time zone B.4 01:00:00
Readings
ﬂ 1 2 '3 4 BN s 1 8

Fgure 66
Settingsfor Triple-tariff control.

-

1

Light

D

J== 9

354°C 7 Wim* - Date: 261 0/2011
04 ° 0 klx - Time: 08:39:56
1 mis 73 RH% - User: Not defined

J

[ Qverview ] [ Readings ] [ Daily settings ] ( Settings [ Service

=
=]

Triple-tariff time zone choice
Monday

Tuesday
Wednesday
Thursday
Friclay
Saturday

Sunday

I

DI
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Fgure 67

D’:_:

L | 350°C 8 Wim* - Date: 261072011
g4 0 Klx - Time: 06:40:36
Light ] 1 mis 73 RH% - User: Mot defined
—
[ Qverview ] [ Readings ] [ Daily settings ] [ Settings Service

Triple-tariff assimilation lighting 1

Time zone 1 max. allowed steps

Time zone 2 max. allowed steps

[

Time zone 3 max. allowed steps
Time zone 4 max. allowed steps
Suppl. light 2

Time zone 1 max. allowed steps

0]
[ 0)
o)
[ 0]
L 9)
Time zone 2 max. allowed steps E]
L 9)
[ 0)
8

Time zone 3 max. allowed steps

Time zone 4 max. allowed steps

Readings

Time zone A

Time zone B

D= M

Fgure 68

1 L] 344°C 10 Wim=* - Date: 261 0/2011
gg ° 0 klx - Time: 0B:41:23
Light ] 0mis 73 RH% - User: Mot defined
—
[ Dverview ] [ Readings ] [ Daily settings ] ( Settings Service

Triple-tariff assimilation lighting 3

D::

Time zone 1 max. allowed steps

Time zone 2 max. allowed steps

[

Time zone 3 max. allowed steps
Time zone 4 max. allowed steps

Suppl. light 4
Time zone 1 max. allowed steps

Time zone 2 max. allowed steps

(0]
(0]
(0]
(0]
L 0]
(0]
Time zone 3 max. allowed steps E]
(0]
e

Time zone 4 max. allowed steps

Readings
Time zone A

Time zone B

DT

Fgure 69
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Service

1

L] 351°C 11 Wim® - Date: 26M0/2011
N gg*° 0 klx - Time: 08:42:37
Light ] 1 mis 73 RH% - User: Mot defined
—

"

J

[ Overview H Readings Hnailyseﬂings H Settings ][ Service L

’D'::

Supplementary light setup Suppl. light 1 Suppl. light 2

Light intensity step 1 [ 2.0 Kix | 2.0 Kix|
Light intensity step 2 [ 0.0 Kix | 0.0 Kix|
Light intensity step 3 [ 0.0 Kix | 0.0 Kix|
Light power step 1 [ 30.0 KW | 30.0 KW|
Light power step 2 [ 0.0 kW] [ 0.0 kW]
Light power step 3 [ 0.0 kW] [ 0.0 kW]

G me)

D

P 3 1 5 6 7 8

Fgure 70
Servicesettingsfor supplementarylight.

Lightintensity step1-3

Adjustirg the light intensity coming from the lamps connected to each step output.

Lightpowerstep1-3
Adjusting how much power is consumate from each step.
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-
T

1 L] 391°C 0'wWim= - Date: 261072011
71" 0 klx - Time: 08:22:09
a Light [ 1 mis 69 RH% - User: Mot defined
—
[ Qverview -] [ Readings -] [ Daily settings -] [ Settings -] ( Service L

Common supplementary light

Lamp on delay
Lamp off delay
Hysteresis light start stop
Time for reset of ight sum

PRI MEP

Hgure71
Servicesettingscommonfor the 4 lights.

Lampon delay
Adjustingthe delay for turning the supplementary light ON by low outdoor light.

This delay is also active after power failure.

Lampoff delay
Adjusting the delay for turning the supplementary light OFF by high outdoor light.

Hysteress light start stop
Adjusting he hysteresis for turning the light GDIFF depending the outdoor light intensity.

Time for resetof light sum
Adjusting the time for resetting the light sum used by the light sum control.
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1

» 349°C 11 Wim*

) 92° 0 kix

Light L] 1 mis 74 RH%
—

- Date: 261072011
- Time: 08:43:40
- User: et defined

-
F ¥

e

@ [ Overview ] [ Readings ] [ Daily settings ] [ Settings ] [ Service L
m— ading common supplementary lig|
Supplementary light 1 active
@ Supplementary light 2 active
 — Supplementary light 3 active
E Supplementary 4 active
[_t Supplementary light 1 intensity
— Supplementary light 2 intensity
l Supplementary light 3 intensity
Supplemertary light 4 intensity
' v Total effect light active
L
—_—

@
-
)
w
B
N
3
-~
@

Hgure 72
Servicereadingscommonfor the 4 lights.

Supplementary light-4 active
Reading which steps are active

Supplementary light-4 intensty
Reading the light contribution from each step

Total effed light active
Reading thedtal power used for supplementary light
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] 1 L | 334°C 12 Wim# - Date: 261072011
gg*° 0 klx - Time: 08:43:57
a Light ] 1 mis 76 RH% - User: Mot defined
—

l @ [ Qverview 1 [ Readings ] [ Daily settings ] [ Settings ] ( Service L
R Suppl. light 1

@ Minute for light on E]

Light levet for start - stop 1 5.0 klx

——, Light for add. start-stop 2 -1.0 klx
E Light for add. start-stop 3 -1.0 Klx
L_l Max. light level for light sum 200.0 kix
 ~ Readings

FAN ik perod it carerl
; Active enable
:

Start enable Yes

A Acive step
- Supplementary light intensity 2.0 klx
—_——
l@ 1 2| 3 &« B8N s | 7| s

Hgure 73
Servicesettingsfor supplementary lightl.
Supplementary ligh, 3and 4, which are found under
button 6-8 are not described here athey do not differ fromsupplementary light 1

Minute for light on

Adjusting the minute of time when thlight is allowed to be activated.
0 = instant

1= minute 1 like 12:01, 12:11

10= minute 0/10 like 12:00, 12:10

Light level for start stop 1
Adjusting the light level for turning eoff light step 1
NB This a user setpoint and also visible in the usenm

Light add. for starstop 2TODO panel tekst!
Adjusting the light level offset for step 2 relative to the level for step 1

Light add. for starstop 3TODO panel tekst!
Adjusting the light level offset for step 3 relative to the level for step 1
NB The value must be largeregativethan the level for step 2
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Max light level for light sum

Adjusting the highest light level for calculating the light sum.
Light intensity above this level will be used as this level

Auto period light control

Reading the stat of the auto period for light control 1
No: Notin auto period
Yes: Inauto period

Active enable

Reading the state of the active enable flag, which includes:

Mode selector

Auto period

Light sum

External light enable

Start enable

Reading if the time (mirte value) is correct for turning on the lamps.

Active step

Reading the active step no.

Suppl. Light intensity

Reading the light contribution from light control 1

Heat

] 1

—

J

L] 253°C 61 Wim= - Date: 26M0/2011
N 124 ° 3 klx - Time: 12530
[1=] Heating ] 0mis 82 RH% - User: Mot defined
—

@ j Qverview -} [ Readings ] [ Daily settings ] [ Settings ] [ Service ]
— |0 . 2I0 . 4I0 . GIU . SI[J |10(3 Demand
E Heatvalve 3 (00 |[1000 °c]

' Heatvalve 4 (00 |[ 605 |
Il,: Zone 1: Zone 2:

J— Heat step 1:(91 2:@ 1:@ 2:@
[@'
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Hgure 74
Ovewiew for the 4 heat valves and the steps.

Hed valvel-4
The 4 pipe temperatures are shown graphicalligo the controller demands are shown as values.

Heat step
The status of the two heat steps in each zame indicated by color change.

Active step is gree@ and greyw is inactive

Readings
L] 1 L] 248°C 63 Wim= - Date: 26M0/2011
125 *° 3 klx - Time: 12:53:27
[a Heating ] %) 0 mis 27 RH% - User: Mot defined
—
l @ Qverview Readings -] [ Daily settings ] [ Settings ] [ Service ]
R Heat controller 1
 e— Heat contraller demand
E Heat controller 2
Heat controller demand
=
=) W
FHgure75
Aflaesning af varmeregulatorernes inputs og outputs.
Air temp.

The temperature thahave to be regulated

0S dzaSR F2NJ (i KS NI 3 dzftolusea bdmbinAtidldiiom Dthroughdsensd@szFigureB® 4 & A 0 €

5

2dzQNBE FNBS G2

Page 86

OK224S

GKAOK 27




User manual LCC4
1. marts 2011

Heat demand
Current air temperature demand by heating.

Heat controller demand
The pipe temperature demand from the heat controlfer the achievement of the wanted aiempareature.
This demand can be split into more pipes.

1 L] 252°C 62 Wim= - Date: 26102011
124 ° 3 Klx - Time: 12:53:53
Heating ] 0mis 82 RH% - User: Mot defined
—
Qverview Readings -] [ Daily settings ] [ Settings ] [ Service ]

e

~

D::

Heat valve 1

Flow temp. demand 10,0 °C
Minimum flow temperature 10.0 °C
Maximum flow temperature 100.0 °C
Heat valve 2

Flow temp. demand 100 °C
Minimum flow temperature 10,0 °C
Maximum flow temperature 100.0 °C

1 (N 3 | s

DEIT M

Fgure 76
Reading the demand for heating valves 1 and 2
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D::

1 wl 259°C  60WIme
_ %;. 118° 3 Kix
Heating ) Omis  82RH%

- Date: 26102011
- Time: 12:54.06 J
- User: Not defined

—

Overview Readings -] [ Daily settings ] [ Settings ] [ Service ]

e

Heat valve 3

Flow temp. demaned
Minimum flow temperature
Maximum flow temperature
Heat valve 4

Flow temp. demant
Minimum flow temperature
Maximum flow temperature

12-4

DB LMD

Hgure 77
Reading the demand for heating valv8sand4.

How temp. demand
Reading the dmand for the pipe temperature frorheatvalves 14.

Minimum flow temperature
Reading the minimurflow temperaturecalculationfor the heating valve -#. A possible influence could be
from the humidity control.

Maximum flow temperature
Reading the mximum flow temperature calculation for the heating valvetl
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Daily settings

-

Min. flow temp. day:
Min. flow temp. night:

10.0 °C
10.0 °C

DEIT = @ALIL

Heat valve 2
Min. flow temp. day:

Min. flow temp. night:

10.0 °C
10.0 °C

Heat valve 3
Min. flow temp. day:

Min. flow temp. night:

10.0 °C
10.0 °C

Heat valve 4
Min. flow temp. day:

Min. flow temp. night:

10.0 °C
10.0 °C

[ 1 Ll 69 248°C  61Wim? ) [ -Date 261002011
g 122° 3 Klx - Time: 12:54:47
\_" Heating ] 1 mis 82 RH% - User: Not defined
Q Overview Readings -] [ Daily settings ] [ Settings ] [ Service
—_— Average readings
Q Flow temp. 1 - 24 hour
Flow temp. 2 - 24 hour
B | | roveme
Flow temp. 1 - night
Flow temp. 2 - night
—
(5| ol ie s
Fgure 78
Average readings for the flodemperatures
[ 1 L] 69 250°C  61Wim* | [ -Date: 261072011
e f . . .
121 *° 3 klx - Time: 12:55:04
\_" Heating ] 1 mis 82 RH% - User: Mot defined
[ Qverview 1 [ Readings ] ( Daily settings -] [ Settings ] [ Service ]
Heat valve 1

Fgure 79

Daily settingsfor heating valves
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Min. flow temp. day

Setting afixed minimum fow temperature by day.

Min. flow temp.night

Setting dixed minimum flow temperatue by night.

NB!Minimum flow temperaturecan be reduced light dependant See Fgure 84.

Settings for the heat valves

"

DEL MDD

1 L] 253°C 62 Wim= - Date: 26102011
% 119 ° 3 klx - Time: 12:55:25
a Heating ] 1 mis 81 RH% - User: Mot defined
—
[ Overview -] [ Readings -] [ Daily settings -] ( Settings Service
Heat valve 1
Function selector
Heat valve 2
Function selector
Heat valve 3
Function selector
Heat valve 4
Function selector
- 2 3 4 5 6 T

Hgure 80

Furction selectorsfor heating valves 44 makes it possible to test the installation.

Function selector

Selecting the operation on the mixing valve for heating.

Close: The mixing valve will close completely.

Aut.: The mixing valve W operate depending on thkeating demand from theontroller.
Open: The mixing valve will open completely.

Stop: The mixing valve will stop in the current position.
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1 L] 253°C 62 Wim= - Date: 261 0/2011
119 *° 3 klx - Time: 12:55:34

Heating ] 1 mis 81 RH% - User: Mot defined
[ Overview -} [ Readings -] [ Daily settings -] [’ Settings Service

Primary heating valve controller 1

b

LP

Reduce min. flow temp. light dependent
Maximum flow temperature
. Primary demand for start parallel
E_ m Secundary demand for start parallel
l‘—i' Primary demand for start secondary
] Minimum flow temperature
Day Night Max. humicity Suppl. light Heat dump
\ [ 10.0 'C] [ 10.0 "C] [ 10.0 "C] [ 10.0 "C] [ 0.0 "C]
Readings
h Minimum temperature
At Flow temp.
@ | 1 B 0 | E e
Hgure 81

Settings for the heating valves and how they inénce each other.

TODO screendump stavefefecundarysecondary

Heating controller 1 contains 2 heating valves. A primary and a secondary. These can be cascade controlled.
This is also true fdneating controller 2See Figure82 and Figure83.

Reducemin. flow temp. light dependant
Adjusting thereduceon minimum flow temperature depending on light intensity.
The light intensity for start and full decrease follows the settingSafHgure 105.

Maximum flow temperature

Adjustirg the maximum flow temperature.

When the flow temperature demand exceeds the maximum, the excess temperature will be passed to mixing
valve 2, if iQ getup to be secondary mixing valve.

Primary demand fa start parallel
Adjusting the flow temperature demand on mixing valve 1 for start mixing valve 2. The increasing demand will
then be split between the 2 valves at a fixed ratio (can be changed in service settings).

Seondarydemandfor start parallel
Adjusting the flow temperature demand on mixing valve 2 for continue opening mixing valve 2.
This is used after usirRrimary demand for start secondaryvhich will stop mixing valve 1

Primary demand forstart seondary
Adjusting the flow temperature demand onixing valve 1 for stopping mixing valve 1 and start opening mixing
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valve 2.Mixing valve 2 will take over until it reaclssondary demand for start parallghen both mixing
valves will operate.

Minimum flow temperature

Day Il Radza G Ay 3 (Kb flod Brhperatire in daytivhd. Y dz

Night |l R2dzaidAy3d GKS GaFAESRE YAYAYdzy Fft26 GSYLISNI G d:

Max. humidity Adjusting the minimum flow temperature by high humidity.

The offset to max humidity for starting the increase on flow temperature, ahend can be
adjusted SeeHgure51.

Suppl light  Adjusting the minimum flow temperature by active supplementary light 1. Is useful when
ventilation is active because of heat over production from the lamps and the temperature
thereby gets too lowor the plants In that case the minimum flovemperature should be
performed at the under pipes.

Heatdump  Adjusting the minimum flow temperature byeat dump request from the boiler room control
EMA Completa. The heat dump requesll be transmitted when the storage tank is almost
full.

NB! The minimum flow temperature can be reduced depending on light intensityNBe&he
minimumflow temperature can be reduckdepending on light intensity.
SeeDecrease min. temp. Ligldep. Fgure81

Readngs
Minimum temperature Reading the current minimum flow temperature

Flow temperature Readimg the current flow temperature
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Heat controlledemand°C

[
|

Figure82
Caskade control of heat valves.

Primary demartd for start para

! Heat controller demand °C

Ll

Figure83
Caskade control including stop primary + parallel.

Side 93



User manual LCC4
1. marts 2011

See Hgure81.

See Hgure81.

a3y 3

[ Qverview

] [ Readings

B::

] [ Daily settings ] [ Settings

Service

D)

o
Il

Secondary heating valve controller 1
Reduce min. flow temp. light dependent

IMaximum flow temperature

0.0°C
100.0 °C

Minimum flow temperature

Day Might Maz. humidity
[ 10.0 "C] [ 10.0 ‘C] [ 10.0 "C]
Readings

Minimum temperature

100 *C

{ Flow temp. 98.0 °C
{@ 1 2 - 4 5 6 7

1 L] 250°C 62 Wim= - Date: 261 0/2011
i 119 ° 3 Klx - Time: 12:55:53
Heating ] 1 mis 82 RH% - User: Mot defined
—

Fgure 84
Heating valves settings

"

1 L] 251°C 62 Wim= - Date: 26M0/2011
i 127 ° 3 klx - Time: 12:57:47
Heating ] 2 mis 82 RH% - User: Not defined
—

[ Qverview

] [ Readings ] [ Daily settings ] [

B::

Settings

Service

Primary heating valve controller 2
Reduce min. flow temp. light dependent

Maximum flow temperature
Primary demand for start parallel
Secundary demand for start parallel

Primary demand for start secondary

0.0-°C
100.0 °C
100.0 °C
2000 °C
2000 °C

Minimum flow temperature

B mPE

Day Might Mazx. humidity
[ 10.0"0] [ 10.0 'C] [ 10.0 "C]
Readings
Minimum temperature 10.0 °C
Flow temp. 0.0 °C
{@ 1 2 3 - 5 6 7

Fgure 85
Heating valves settings
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See Hgure81.

Heating step

-

. 1 L] 251°C 62 Wim= - Date: 26M0/2011
e 127" 3 Kl - Time: 12:57:59
\_" Heating ] 2 mis 82 RH% - User: Mot defined

[ Qverview

1 [ Readings

] [ Daily seftings ] ( Seftings

Service

Secondary heating valve controller 2

Reduce min. flow temp. light dependent

Maximum flow temperature

100.0 °C

0.0°C

Minimum flow temperature

Day Might Max. humidity
[ foo°c|] [ 1oo°c| [ 100°C|
P —— Readings
,.-'E Minimum temperature 10,0 °C
Flow temp. 0.0 °C
N—
v [ oW el
Fgure 86
Heating valves settings
(1 1 » 251°C 61 Wime | (-Date 261012011
ol 123° 3 klx - Time: 125812
\_" Heating ] 2 mis 81 RH% - User: Mot defined

Heat step 1 zone 1
Heat step 2 zone 1
Heat step 1 zone 2
Heat step 2 zone 2

ollg
EIHEINE]

[ Qverview 1 [ Readings ] [ Daily settings ] ( Settings Service

Heat step

Distance heat demand heat step 1 zone 1 -1.0°C
Distance heat demand heat step 2 zone 1 -2.0°C
Distance heat demand heat step 1 zone 2 -1.0 °C
Distance heat demand heat step 2 zone 2 -2.0°C
Free heatstep 0.5 °C
Readings

[=]

on

DT =AP[D

B

Fgure 87

Settings for heat steps in the two climate zones.
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Distanceheatdemand heat step 1 zone 1
Adjusting thedistanceto heating temperature demantbr starting heating step i zone 1.

Distanceheatdemand heat step 2 zore
Adjusting thedistanceto heating temperature demanfbr starting heating step th zone 1.

Distanceheatdemand heat step 1 zone 2
Adjusting thedistanceto heating temperature demantbr starting heating step in zone2.

Distanceheatdemand heat stef@ zone 2
Adjusting thedistanceto heating temperature demantbr starting heating step 2 in zone 2

Afstand varmekrawvarmestep 2 i zone 2
Indstilling af emperaturafstandenil varmetemperaturkravet for aktivering af varmestep 2 i zone 2.

Negative valueneans lower temperature.

Reading
Reading which steps are active

] 1 L] 251°C 61 Wim= - Date: 26102011
123 ° 3 Klx - Time: 12:58:26

a Heating ] 2 mis 81 RH% - User: Not defined

@ [ Overview ] [ Readings -] [ Daily settings -] [- Settings Service
P Heat step at max. humidity

@ Step 1 zone 1 active at max. humidity

Step 2 zone 1 active at max. humicity
p— Step 1 zone 2 active at max. humidity
E Step 2 zone 2 active at max. humidity
ey
l@ | 1 2 3 4 5 6 7
Hgure 88

Selectng if the heating steps are going to aetive by high humidity
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The heating steps can be activated by maximum humidity.
It is possible to havthe heating steps pulsing by max humidii$team heating)
Thepulse and period time is set in the service mefee Fgure60.

Step 1 zond activeat max hunidity
Selecting if heating step 1 hreatingzone 1 must be activat maximum humidity.

Step 2 zond activeat max hunidity
Selecting if heating stepi@ heatingzone 1 must be activat maximum humidity.

Step 1 zone Activeat max hunidity
Selecting if heating step 1 reating zone 2nust be activeat maximum humidity.

Sep 2 zone Activeat max hunidity
Selecting if heating stepi@d heating zone 2nust be activeat maximum humidity.

Step 1.1 active on max hum. No/Yes
Selecting if heating step 2 hreatingzone 2 must be active by maximum humidity.

Service

&
T F

hus 1 L 129°C 550 Wim? - Date: 07M10£2011
271 ° 34 klx - Time: 14.20.36
Heating ] 4 mis 77 RH% - User: Mot defined
[ Overview -} [ Readings -] [ Daily settings -] [ Settings -] [- Service L

Heating setup
Mumber of heat valve controllers

b

Sensor zone selector heat PID 1
Sensor zone selector heat PID 2
Mumber of heating valves

Heating valve setup
Demand heating valve 1

Demand heating valve 2

Demand heating valve 3

Demand heating valve 4

0] 630 i [0}

Hgure 89
Heating and heating valves setup
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Number of heat valve controllers
Selecting the number of heating valve controllers to be used.
Each heating valve controller can control 2 heating valves: Primary + secondary

Sensor zone selectdeat PID 1
Selecting the sensor zone to be used for heating PID regulator and heating valve controller 1

Sensor zone selector heat PID 2
Selecting the sensor zone to be used for heating PID regulator and heating valve controller 2

Number of heating valves
Adjusting the number of heating valves to be controlled in the compartment.

NB This number is not the same as the number of heating valves in the Expansion unit.

Demand heating valve-4
Selecting the flow temperature demand for heating valvé 1

1= Primary heating valve on heating controller 1

2= Secondary heating valve on heating controller 1

3= Primary heating valve on heating controller 2

4= Secondary heating valve on heating totier 2

9= Boiler flow temperaturalemand Please takeontact to Senmatic A/$or further information.
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Dzz

1 L] 253°C 60 Wim= - Date: 26102011
127 ° 3 Klx - Time: 12:59:18
Heating ] 2 mis 82 RH% - User: Mot defined
[ Qverview -] [ Readings -] [ Daily settings -] [ Settings -] [- Service L

Heating controller 1 setup
PID ne. flow temperatur demand input

e

Hysteresis heating/venting 05 °C
Delay heating-venting 00:05:00
Heat-vent interlock o
Readings

Heat-vent status Free

Heating controller 2 setup
PID no. flow temperatur demand input

Heat-vent interlock

=

Readings
Heat-vent status Free

(630 ]

-]
w
= ra = —_

)

e
-
~
w
-
@
]
~

Hgure 90
Sdup the heat controllers 1 and 2.

PID m. flow temperature demandinput

Here you setup which PID regulator output controls the primand secondary PID:

heating valves in hemg controller 1.So saying which sensor zone. Proportional IntegralDifferential
regulator.

Hysteresis heating/venting
Adjusting the temperature error heating/ventilation for switching from heating to ventilation and back.

Delay heatingventing
Adjusting the delay from passing the temperature emgsteresis, until the changeover from heating to
venting and back switch takes place.

Heatvent interlock

Selecting if the heating and ventilation control cannot be active at the same time
No: Independent heating and ventilation control.

Yes Heating andrenting cannot be active at the same time

Heatingvent. status
Reading the status on the heathvgntilation interlock.

Free Independent heating and ventilation control.
Heating The heating controller is active and the ventilation controller is locked.
Venting The ventilation controller is active and heating controller is locked.

Heatingcontroller 2 setupSee Hgure 90.
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Heating valve setup

—

Djtt

& w 1.3°C  77Wim? | ( Date 041202012
e 356 ° 1Tkix || Time 11:31:57
Heating ] i 0 mis 70 RH% User Mot defined

[ Owverview -] [ Readings 1 [ Daily settings 1 [ Settings -] [- Service L
- . Heating valve setup Valve 1 Valve 2 Valve 3 Valve 4
Step factor [ 1.0 ][ 1.0 ][ 1.0 ][ 1.0 ]
@ Pause factor [ 1.0 ][ 1.0 ][ 1.0 ][ 1.0 ]
. . First step [ 00:00:05][ 00:[]0:05][ 0[]:0[1:05][ 00200205]
!- - Minimum pause [ 00:00:10])[ 00:00:40)( 00:00:10)[ 00:00:10]
l_r Minimum step [ 00:00:00][ 00:00:00][ 00:00:00][ 00200:00]
! Error factor [ 1.0 ][ 1.0 ][ 1.0 ][ 1.0 ]
Dead band [ 1.0 C][ 1.0 C][ 1.0 C][ 1.0 "C]
— D-factor [ 0 || 0 [ 70 || 10|
J . :ead:ngs Valve 1- Valve 2- Valve 3- Valve 4-
ow temp. demand [ 10.0 C][ 10.0 C][ 100.0 C][ 64.2 C]
— Flow temp. [ 546 °CJ[ 451 °CJ[_ o00°CJ[ 00°C)
XY
1 2 3 4 5 6 7 8 9
&)
Hgure91

Heatingvalvessetup

Step factor
Adjusting the fator for step length ormixingvalvel.

If the running times half of a DGWolmatic valve (appb min.) the step factor must be changed to half size.
Step length before multiplied by the factor is 80 seconds.

Pause factor
Adjustingthe factorfor pause length orthe mixingvalve
If the reaction time on the flow temperature sensarverylongthe pause factor must be increased.

First step

Adjustment ofthe duration of the first opersignalfor the heating valve, whethe regulator asks for heat and

the total time forthe close signal has been 10 minutes. This can be a benefit for the temperature regulation, if

I aRSIR GAYSé¢ A& | LINRBLISNIe& 2F (KS KSIGAy3a gIf@gSo
before the open signal has bee®di A S FT2NJ Y2NB GKIYy aRSIR GAYSé

Minimum Pause
Adjusting the minimum pause between the steps
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Minimum step
Smallest pulsevidth to the heating valve.

Eror factor
Adjusting thetemperatureerror band wherein the stefpause controller works.

Example:

10=D°C If the flow temperature error surpags 10 °C, there
will be a constant step on thmixingvalve.

5=20°C If the flow temperature error surpags20 °C there
will be a constant step on the heating valve.

Dead band

Adjusting the dead band ontte mixing valvelow temperaturecontroller.

D-factor
Adjusting thesensitivity of the flow controller related to thidbow temperature differential.
1.0°C meang+ 1°C dead band.

Readings
How. temp. demand Reading current demarsd
Flow. temp. Reading currentemperatures.
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Energy balance model

K-factor Convection
energy flow

Temperature

difference

Ventilation Air exchange

demand energy flow.

Basic

ventilation

Sun
energy
flow

Light active Light
energy flow

ower
Installed P
power

Fgure 92
Erergy balancemodel

Power->

Flow temperature
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1 L] 248°C 61 Wim= - Date: 261 0/2011
130" 3 klx - Time: 13:00:26
Heating ] 2 mis 82 RH% - User: Mot defined
[ Overview -} [ Readings -] [ Daily settings -] [ Settings -] [’ Service L

:—,_ Energy balance model
@ K-factor greenhouse
| K-factor greenhouse addition by rain
— 1 4
E K-factor screen 300 WFC] 30.0 WFC[ 30.0 WC][ 30.0 WirC |
l‘—i' Basis air exchange factor
 ~ Alr exchange factor
A Wind air exchange factor
l— Power factor air exchange
j . Sun power factor
Light power installed
Pipe factor
Pipe emission coefficient
@ | 1 2 |3 P 5| 6 7 8 | o
Hgure 93

Settings for the energypalance model.

Activation d the Energybalance modelSee Hgure95

K-Factor greenhouse

Adjusting the Kactor for the greenhouse W/°Cpr. n?

The Kfactor is the heat conductivity of the construction.
10W/°Cmeans it takes 10Wh? to warm up the greenhouse °C

K-Factor greenhous addition by rain
Adjusting the increase of thefidctor for the greenhouse by rain.

K-Factor screen-4
Adjusting the Kactor for each screen-4.

- OO
Basic air exchange fact@s) —

Adjusting the basic air exchange as simulated ventilation at closed vethtsocawind.

Air exchange factor /%&)

Adjusting tle factor for calculating the air exchange depending on ventilation %
Wind air exchange factor /m/s (E) 0.20 III] "
Adjusting the wind speed influence on the air exchange

0.20 means the calculated air exchang# be doubled by a wind speed on 5 m/s

Power factor air exchand§)
Adjusting the power loss caused by the air exchafg#ma3)/h
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NB This wind influence will also have affect on the green houtactor.

Sun power factor
Adjusting the amount of the supower is heating up the greenhouse.
0.5 means ¥ of the sun power is heating the greenhouse.

Light power installed
Adjusting the power contribution when the supplementary light is activated.

Pipe factor (W °Q
Adjusting the increase in pipe/flow temperae needed in order to give an increase in power on 1 fv/m

Pipe emission coefficient

Adjusting the pipe emission coefficient.

The emission coefficient expresses the pipes ability to give away infrared heating power as.
Mm®n YSIya GKS La#&xKISa | NB GLSNFSOG¢ of

non YSIya (GKS LALISAE INB a | GLSNFSOG YANNENEO®

] 1 L} 251°C 60 Wim= - Date: 26102011
. 126 *° 3 klx - Time: 13:00:57
a Heating ] 2 mis 82 RH% - User: Not defined
@ [ Qverview -] [ Readings -] [ Daily settings -] [ Settings -] [’ Service L
\
—, Energy balance readings
@ K-factor total 131 Wi'C
Air exchange 12567 m3h
p— Energy loss due to air exchange -88.7 Wim*
E Sun energy contribution 301 Wim*
I‘—i' Light energy contribution 0.0 Wim*
| Energy flow demand -211.3 Wim*
L Model flow temperature demand -57.1 °C
@ | 1 2 3 4 5 6 7 8 9
\
Hgure 94

Readings for the energlgalance model.

K factor total

Reading the final K factor

The total Kfactor is the heat conductivity of the whole construction including sesee
The total Kfactor is also depending on wind speed and rain.
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10W/°Cmeans it takes 10Wh?* to warm up the greenhouse °C.

Air exchange
Reading the final air exchange pr’ m

Energyloss dueair exchange
Reading the energy loss caused by air exchange

Suwnh energycontribution

Reading the energy flow contribution from the sun radiation.

Light energyontribution

Reading the energy flow contribution from the supplementary light.

Energy flow demand

Reading the total energy flow demand calculated by the enargglel.

Model flow temperaturedemand

Reading the increase in flow temperature caused by the energy model.

Heating PID regulator

] 1 L] 238°C 62 Wim= - Date: 26102011
129 ° 3 klx - Time: 13:01:33
a Heating ] @ 1 mis 82 RH% - User: Mot defined
@ [ Overview -] [ Readings -] [ Daily settings -] [ Settings -] [- Service L
\
—— Heating PID regulator 1 2
Y Model active
Without model  With model Without model  With model
— P-factor ( 10 [ 5] | 10 | 5
| Integral Diff. Integral Diff.
E Time 00:30:00 00:10:00 00:30:00 00:10:00
L_4 Low temp. High temp. Low temp. High temp.
——y Integral gain [ 1 ][ 1 ] 1 ][ 1 ]
Factor Max. output Factor Max. output
Moclel [ 1.0 ][ 100.0 "C] [ 1.0 ][ 100.0 "C]
. Temp. error for reset integral
— Exp. ertor factor
Integral diff. factor
Min. secondary influence on integral
Diff. time constant
l@ | 1 2 3 4 5 6 7 8 9
FHgure 95

Settings for the heating PID regulators.

Model active
Selectingfithe energy model issed or na. Without model the temperature is adjusted with the PID regulator.
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If the model is activated, the regulation of the temperature is a mix of model and PID.

P-factor without model

Adjusting the Hactor used when not using the energy model. €&/°

The Pfactor gives a change in flow temperature proportional to the temperature error.
The Pfactor is actually the sensitivity of the regulator.

A too highP-factor cause®scillatins.

A too low Pfactor will cause slow regulator.

An installation wih many pipes pr. m2 is more efficient and must have a lowfactr.

An installation with few pipes pr. m2 is less efficient and must have a higlaetd?.

Flowtemp.

| »
T >

Heat temp. demand

P-factor with model
ThisP-factor canbe set lower, as the model works as it sholdrore stabile regulator can thereby be
obtained.

Time Integra(l time)

Adjustingthe | timefor the PID regulator.

The | time is the time to give the same change in flow temperature as the P part of the PID regulator with a
constant temperature error.

Example:

Temperature error:  -1.0°C constant.
P-factor: 10 °C/°C

| time: 00.30 hour

P change: 10°C

| change: 10 °C after 30 minutes

A too long | time will slow the PID regulator. A too short | time will cause oscillation.
Hint: An optimal adjustmerof the | time is the reaction timef the airtemperature_ changed by the pipe
temperature.
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Pipe temp.

Time Diff. (D time)

Adjusting the D time for the PID regulator.

Adjusting thesensitivity of the PID regulator the changdan temperature error.

An adjustment at 00.00 will remove the D regulatorod high adjustment will cause a troubled regulation.

Integral gain
Adjustingthe gain ofthe temperature error by too low air temperature.

If the gain is higher than 1,0 the simulated error will be higher than the actual. This means the integral function
will act faster.

Temp. error for reset integral
Adjusting thepositive temperature error for resetting the integral demand.

Dogq tail
Adjusting the limits redtive to the actual flow temperature for stopping the integral. An adjustment at 5 °C will

resultin the following:
If the flow temperature stops at 80 °C the integral demand will stop at 85 °C

Exp. error factor

Adjusting the gain of the exponential error function.

If the error becomes greater than 1.0 °C the simulated error for the integral funaiibmcrease
exponentially.

Integral diff. factor

Adjusting the difffactorfor changing the temp. error for the integral (Temperature exp. error) depending on
the differential contribution from the PID regulator. This adjustment will be able to brakefn the integral
contribution on the basis of the amount tife diff. contribution.

The temperaturas thereby adjusted without overshoot. This function is only active when the air temperature
error is smaller than 1 °C.

Min. secondary influence on ingeal
Sdecting if the secondary min. should hawdluence on the valuewhich the integral is forced to obtain when
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the heating startsYesmeans that the highest von min. secondary and min. primary is seledtesklects min.
primary.

Diff. time constat
Adjusting the time constant of the air temperature differential calculation.

L] 1 L] 274°C 65 Wim= - Date: 26M0/2011
132 ° 4 Klx - Time: 13.02:07
a Heating NJ @ 1 mis g1 RH%J - User: Mot defined J
@ [ Qverview -} [ Readings -] [ Daily settings -] [ Settings -] [- Service L
\
_ Readings heating PID regulat 1 2
@ Air temperature demand
Flow temperature demant
p— Proportional demand
- Diffrential deman
A Temperature error
Temperature exp. error
h—
l@ | 1 2 3 4 5 6 7 8 9
Hgure 96

Readings fothe heating PID regulata

Air temperature demand
Reading the current air temperature demand for this PID regulator.

Flow tamperature demand
Reading the current flow temperature demand from the PID regulator.

Proportional demand
Reading the current flow temperature demand from tRé&unction.

Integral demand
Reading the current flow temperature demand from thfeinction.

Differential demand
Reading the current flow temperature demand from tBéunction.

Model demand
Reading the current flow temperature demand from the energy balance model.
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Temperature error
Reading the current air temperature error.

Temperature exp. error
Reading the current simulated air temperature error for the integral function.

Heating controller

"

L] 1 | 274°C 65 Wim=* - Date: 261072011
e 132, 4 klx - Time: 13:02:24
a Heating ] 1 mis 81 RH% - User: Not defined
—
@ [ Overview ] [ Readings -] [ Daily settings -] [ Settings -] ( Service L

I‘,—\ Heating controller 1 F]
@ Ramp increase flow temperature primary
Ramp decrease flow temperature primary
— Ramp increase flow temperature secondary
! o Ramp decrease flow temperature secondary
L_i' Lowest min temperature primary
. Lowest min temperature secondary
l A Primary-secondary ratio
Circulating pumps
[ Pump 1 offset flow temperature demand
h Pump 2 offset flow temperature demand
Pump 3 offset flow temperature demand
@}ﬁl Pump 4 offset flow temperature demand
Commen stop delay
l@] 1 2 3 4 5 6 T - 9
Hgure 97

Settings for the heating controllers and the circulating pumps.

Ramp increase flow temperature primary
Adjusting themaximum rate/speed for increasing the primary flow temperature.
0 » no ramp.

Ramp decrease flow temperature primary
Adjusting the maximum rate/speed for decreasing the primary flow temperature.
0 » no ramp.

Ramp increase flow temperature secondary
Adjusting the maximum rate/speed for increasing the secondary flow temperature.
0 » no ramp.
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Ramp decrease flow temperature secondary
Adjusting the maximum rate/speed for decreasing the secondary flow temperature.
0 » no ramp.

Lowest min. temperature priary
Adjusting the absolute lowest minimum flow temperature on the primary valve.

Lowest min. temperature secondary
Adjusting the absolute lowest minimum flow temperature on the secondary valve.

Primarysecondary ratio

Adjusting the ratio between primgrand secondary flow temperature increase when running in the parallel.
0.5 means 50 % on each.

0.6 means 60 % on primary and 40 % on secondary.

Pump 14 offset flow temperature demand
Thepump starswhen the flow temperature demanslurpasseshe heat tanperature denand + this offset
setting SeeFgure98.

Common stop delay
The pump stops when the flow temperature demagetsbelow the heat temperature demand + theffset
setting and this time setting is expire@his setting issed at all 4 pumpsSeeHgure 99.

Fgure 98
Start ¢ stop off the pumps.
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275°C
137°
2 mis

&
T

e (NS

67 Wim= - Date:
4 klx - Time:
82 RH% J | -User

26M0/2011
13:03:06

Mot defined

J

@ [ Overview -} [ Readings -] [ Daily settings -] [ Settings -] [’ Service L
I‘,—h_ Readings heating controller 1 2
@ Flow temperature demand form PID
Air temperature demand
pr———, Secundary transfer to primary
E Min. flow temperature primary
L_i Light depending change min. primary
) Min flow temperature secondary
A Light depending change min. secondary
Flow temperature demand primary
j . Flow temperature demand secondary
\—
| @ | 1|2 '3 a|ls & 1| 8 |P8
Hgure 99

Readings for the two heating controllers.

TODO screendump stavefegecsundary secondary

Flow temperature demand from PID

Readinghe current flowtemperature demand for controller-2.

Air temperature demand

Reading the current air temperature demand for controlle2.1

Secondary transfer to primary

Reading the current flow temperature demand transferred from the secondary to priheaiingvalve aused

by limits on the secondary flow temperature.

Min. flow temperature primary

Reading the current minimum flow temperature demand on the primary heating valve. The minimum flow

temperature demand can be fixed or depending on humidity and/or light.

Licht depending change min. primary

Reading the current change of minimum flow temperature on the primary heating valve depgih the light

intensity.

NB The light dependency flows the same curve as tliiependency on air temperature.

Flow temperature dmand primary

Flow temperature demand on the primary heating valve.
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Flow temperaure demand secondary
Flow emperature demand on the secondangating valve.

Temperature

Overview

-

1 L] 26.5°C 65 Wim= - Date: 26102011
T f . . .
132° 4 Klx - Time: 13:03:41
[1=] Temperature ] 2 mis 82 RH% - User: Mot defined
—

j Overview ][ Readngs Hnailyseﬂings H Settings H Service ]

-

0 20 40 60 a0 100
Heating 1 . 1 . 1 . 1 . L . , Demand

cimatezons 1 (SN | (150 “C

Temp. sensor 1

Climate zone 2 [0_0 H 18.0 "C]

Temp. sensor 2

Ventilation

Temp. sensor 1

Temp. sensor 1

D =ALD

Fgure 100
Overview over temperaturg, measurenentsand demands in the 2 climate zones.
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Readings

26102011
13:04:04
Not defined

1 | 72 Wim=

278°C - Date:

N 135° 4 klx - Time:

la  Temperature ] 2 mis 82 RH% - User:
—

&
T

e

J

Overview Readings -] [ Daily settings -] [ Settings -] [

Service -]

Temp. readings
Zone 1 air temp.

Zone 2 air temp.
Zone 3 air temp.
Zone 4 air temp.

Soil temp

99.0 °C
0.0°C
0.0°C
0.0-°C

99.0 °C

Average readings
Airtemp. - 24 hour

Soil temp. 24 hour 0.0 °C
Airtemp. - day 0.0 °C
Soil temp day 0.0 °C
Airtemp. - night 98.0 °C
Soil temp night 00 °Cc

99.0 °C

DEIEMADD

Hgure 101

Readings for the temperature measurements in the 4 sensor zones.

TODO screendump stavefeid-hourc 24 hours

Zone 14 air temperature
Readingof the temperature measrements of the 4 sensor zones.

Average readings
Airtemp.¢ 24 hours
Readingdgor the calculated average of the air temperature the last 24 hours

Soil temp.¢ 24 hours
Readings for the calculated average of the soil temperature the last 24 hours.

Airtemp. ¢ day
Readings for the calculated average of the air temperature the last day.

Soil temp.c day
Readings for the calculated average of the soil temperature the last day.

Airtemp. ¢ night
Readings for the calculated average of the air temperaturedberiight.
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Soil temp.c night
Readings for the calculated average of the soil temperature the last night.

Settings

4 L] 151°C 54 Wim? - Date: 14/09/2011
s 265 ° 1y || - Time: 17.04:46
la  Temperature ] 6 mis 67 RH% - User: Mot defined
—

[ Qverview -} [ Readings -] ( Daily settings -] [ Settings -] [ Service -]

&
T

Common heat

Basis heat temp.
Average temperature control

Average temperature demand:
Common ventilation temp.

Commaon vertilation setpoirt
“entilation temp. basis

DEITLAPD

W

Common ventilation temp.

Commaen vertilation setpoint

Distance to heat temp. demand
FHgure 102

Daily settings for temperature.
The menu for common ventilation temperature changes depending be thoice of common ventilatioset point

Basis heat temp.
Adjustingdor the basis temperaturefadhe greenhouse by heating.

Average temperature demand

Adjustingdor the desired average temperature if control by average temperature is chosefigbee106
Settings for the average neperature control.

Common ventilation setpoint

Absolute Fixed limit value.

Relative The limit value follows the basis temperature of the greenhouse with a set distance.

Ventilation temp. basis
If Absoluteis chosen this will be the fixed limit value fbe ventilation.
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Distance to heat temp. demand
If Relativeis chosen this disince counts for th®asis heat tempfor the limit value of the ventilation.

L] 4 L] 16.0°C 128 Wim? - Date: 14/09/2011
5 245 ° 2 klx - Time: 17:19:33
e Temperature  ® = L 3Imls 57 RH% - User: Not defined

@ [ Overview ][ Readings -](Dallyseﬂlngs 1[ Settings 1[ Service 1

R Heat temp. zone 1
@ Temp. distance to common demand:
Heat temp. zone 2
Temp. day 18.0 °C
Temp. night 18.0 °C

L m

e |([ER] I

Fgure 103
Settings for the temperature in climate zone 1 and 2.

SeeHgure112regarding whether or nothe temperature setting for each zone relates to the common demand
or afixed dayg night temperature is chosen.

Temperature distance toommon demand
The distanceo the common demandif chosen) is set here

Temp. day
Fixed temperature (if chosen) during the d#ychosen) is set her

Temp. night
Fixed temperature (if chosen) during the night (if chosen) is set her
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] 4 L] 151°C  142Wim? - Date: 14/09/2011
269 ° 2 Klx - Time: 172115

ka  Temperature # = i 7 mis 57 RH% - User: Not defined
@ [ Overview ] [ Readings -] [- Daily settings 1 [ Settings -] [ Service -]

l—

—— Ventilation temp. zone 1
@ Temp. distance to common demand:

l—

—" Ventilation temp. zone 2

E— - Local vent. temp. day 250 °C

I | Local vent. temp. night 250 °C
) e

X

Temp. distance to common demand /I

Setting of distance to common heatitgmperaturedemand.

The final common ventilation temperature will follow the heatitggnperaturedemand and can be added the
following:

Fixed addition dependent of time zone

Light dependent addition dependent on time zone
Low humidity addition dependent on time zone
CQ dependent addition dependent of time zone

Only active if theCommon ventilation set poinselector is set on "Relative". Seigite114.
If the Common ventiation set pointselector is set on "Absolute” the following applies:

Lol vent. temp.day/night

Adjustmentof the ventilation temperature regardless of heating temperature. Make sure that it does not go
below.

Ventilation zone 1/2 uses own local settingdecan be added the following:

Light dependent local addition
Local manual addition
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