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Keys / Display

Jumpers / LEDs

LED

e Green: Cooling
e Red: Heating
Display

e Temperature / Set point
e Fan stage

Set Point Adjustment

Fan Control

o O: Off

o 1: Stage 1

o 2: Stage 2

o 3: Stage 3

o A: Automatic

Occupied Button

Connector for external temperature
sensor / digital contact

Bus termination (120 Q)
e Closed: Terminated
e QOpen: Not terminated

Configuration
e Closed:
e QOpen:

Configuration mode
User mode

Connector for Setup Tool

LEDs
e Green PWR: Supply power OK

e Yellow TX: Controller transmits
e Yellow RX:  Bus activity
Page 3 Version 3.0
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Device can be fitted with screws on inside wall (IP20) or a junction box. Suitable fitting information
15 shown on pictures above.

=05m
—

15-18m

Suitable fitting
dimensions (height and
minimum distance from
comer.

-

=10 cm

Minimum distance
between two separate
transmitters on the same
wall.

Fitting location of the device should be chosen with care. All error factors which affects to the
measurament, must be prevented well as possible. For example:

10.09.2015

Do not fit in a location

where the sun can shine
directly.

Do not fit near doors and
windows.

Prevent air flow from the
flush mounting box.

;ii

Y
/
0

Do not fit in a location
where people’s
continued presence
affects the measurement.

Do not fit in a location
where air duct can affect
the measurement.

Do not install on outer
wall.

\, o
i N
l:“z‘m Do not fit in location
= where heating coil or
IR direct lighting affects the
ﬂ]]l[[[[ll[ﬂ” measurement
N )
Version 3.0 Page 4
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Controller Commissioning

» Open the controller by pressing the upper clip.

» Connect 24VAC /24VDC to the terminals G and GO. If 24VDC is used only the 0 — 10V outputs are
controlled.

» Connect the Modbus terminals A+, B- and C to the terminals of the RCO controller (COM3 or
coMa).

» Connect the inputs and outputs.

Terminal Connections

24 VAC

G || 24VAC
0 VAC
GO | 0 VAC
Y1 < 0...10 VDC, VAV Output
Y2 |-=gf| O..10VDC, Fan Output
cooli DI1 | = | PIR/ Day/Night Switch
| ooling .
Thermal >—@ Cooling Al | -] | 24 VAC, 1A, Coolhmg
A Y3 | == | 0..10 VDC, Cooling
ctuators /" Heating _
(M) e A2 | -a]| 24 VAC, 1 A, Heating
CO, / Temperature Set Pointea o Y4 | <] 0..10VDC, Heating
2 P U1 || 0..10VDC, CO, / Ext. Set Point
A+ RS485 (Modbus)
B- RS485 (Modbus)
C RS485 (Modbus Common)
l {/ —} S/DI2| = | Ext. NTC / Door- or Window-Contact /
— GO [ Condensation Switch

Interface Parameter Settings

» Close jumper C (configuration mode)
» Set parameters (19.2 kBit/s, even parity) using the keys <Occupied> and <Fan Control>.
Maximum number of Room Control Units on the bus: 32.

> Select menu with @ , accept value with A
» Set values with - and + buttons.
» Open jumper C (user mode).
» Close housing.

22.3
— :

C
7
Communication Modbus Address Modbus Baudrate Modbus Parity
off/1...247) 9.6/ 19.2/ 38.4/56) [pone/ Even / Qdd)
Page 5 Version 3.0
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anual Settings Of The Controller Parameter

COMM

A
&

MBID

A
96|

kBaud

>

Communication Modbus address

Modbus baudrate

Parity

b

Modbus Parity

-
-

building automation

[OFF | 1...247] [9.6/19.2/38.4/57.6] [none/Even/Odd]
- - 1 - 216 | |
EXT.S Di2dir TE°C Diimod
Inputs [OFF=not used DI2 operation direction Temp. sensor corr. DI1 mode
1=ext. temp. sensor [0=NC, 1=NO] [-3..43°C] [OFF=not used
2=DI2 door/window contact 1=day/night change]
3=DI2 condensation switch]
A & & &
0~ 0= Y 00!/~
L . - - : - 01
Di1dir Dl1d1 DI1d2 Dllbst

DI1 operation direction

DI1 delay passive-active

DI1 delay active-passive

Min. VAV day mode

[0=NC, 1=NO] [0 ... 60min] [0 ... 60min] [0.... 100%]
A) ) ) x)
210~ 3.0~ P~ OFF |~
> . > . > - > :
SPcnt SP°C Ctrl ThrmC
Control Center user set point Limits user set point Control Thermostat function
[18 ... 26°C] +[0...16°C) [p/Pi cooling
[OFF / ON]
) ) ) A
OFF [~ 02~ 50|~ 1.0~
L —» > . » : > il
ThrmH Dz°C SP_Dz XP°C
Thermostat function Dead zone Set poin in dead zone Proportional band
heating [0.0...3.0°C] [0 ... 100%] [1..32°C]
[OFF / ON]
A) A) A) @)
300 W= di W2/ W= 1S B/
L - > v > t |
Tints C=DIR Cramp
Integration time Cool output Heat output Cool stages
[50 ... 50 000s] [DIR= direct [DIR= dirckt [aSt / 25t]
REV= invers] REV=invers]
&) &) oy &)
,{ cskq |~ OFf |~ st |~ on|*
Valve HVAV Hramp Fan=
Cool sequence VAV for heating Heat sequences Fan simultaneous
[Valve=valve first [ON / OFF] [1St / 2St] with valve
VAV=VAV first] [ON / OFF]
@ @ @ X
o= nlop |~ 6.0 17.0 |~
L - > Y - VL
F Air Dz NDz°C FG°C
Fresh air control Night operation Dead zone night Frost thermostat
[0=CO2/T, 1=Day/T, [DZ=Dead zone, [0.0...10.0°C] set point
2=C02, 3=Day] FG=Frost guard] (8.0 ... 50.0°C]
oy ) )
> OFF | — 120 | - - HSEq |
SP.nd extt Valve

Set point night-day
[OFF=User value,
ON=Modbus value]

Duration temporary
day mode
[1...480min]

Heat sequence
[Valve=Valve first
VAV=VAV first]

Version 3.0
10.09.2015
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v

&) @)
> 0.0 0.0 100.0 |
Cmin% Hmin% Hmax%
/\ Outputs Minimum cooling Maximum cooling Minimum heating Maximum heating
@ [0... 50%] [50.... 100%] [0... 50%] (50 ... 100%]
) /\ /2
@ & &) I@‘J
[ 00| 100.0 0.0 > 100.0 |
Fmin% Fmax% Vmin% Vmax%
Minimum fan Maximum fan Minimum VAV Maximum VAV
[0... 50%] [50 ... 100%] [0... 50%] [50 ... 100%]
) A
@ @ & &
|
» 1000 =1 0.0 . FAn | OFF |__
FANHI FANLO 3coil FAN |
Scaling fan max. Scaling fan min. Fan type Fan usage
(EC motor) (EC motor) [3coil = 3-stage [OFF=nicht benutzt
[0 ... 100%] [0... 100%] EC = EC motor] 1=cooling, 2=heating
3=cooling and heating]
/\ /\ A
@) @) @ A
|
L 5 OFF | OFF > OFF | » OFF |
FANLI FANND CRD HRD
Fan stage 3 disabled Fan speed night-day Y1 for cooling Y2 for heating
[OFF = not disabled [OFF = User value [OFF = VAV [OFF = Fan
ON = disabled] ON = Modbus value] ON = Cooling] ON = Heating]
/D )
d|SP o L OFF |
Ulmod MJAM NIGHT I

Information

Version number

~\ Special Ul mode Display Valve jam protection Day / night mode
m ) [0=not used, 1=C02, [TE = Temperature, [OFF = inactive, [OFF = Day mode
2=ext. set point, 3=temp.] SP = Set point] ON = active] ON = Night mode
—> 700 L 1250 Always OFF
coz2Lo CO2HI
in this
Lower limit P-band CO2 Upper limit P-band CO2 .
[400 ... 1000ppm] (500 ... 2000ppm] version

Page 7
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The Room Control Unit uses the Modbus RTU protocol. Following function codes are supported:

0x01
0x02
0x03
0x04
0x05
0x06
OxOF
0x10

Read Coils

Read Discrete Inputs
Read Holding Registers
Read Input Registers
Write Single Coil

Write Single Register
Write Multiple Coils
Write Multiple Registers

Controller Functions

The Room Control Unit can be used in a 4-pipe system. For 2-pipe system (with changeover) the ER
450 has to be used.

Version 3.0
10.09.2015
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Commissioning
Modbus RTU 1st Version
Protocol selection in RCO-tool: Modbus.

The addressing of the registers in the application layer (RCO-tool) is equivalent to the physical
addresses. Address range: 0 ... 65535.

Pod: _ CON3 Crfm
w 100 -

£
:
i

EOwdPMCol 1 0 (1 |AedCusie o] wiesegec ] untis o sjoreron
£_Overd_0.10_Codl 1 il 1 Fiead Cod Stafus =] Wike Sirge Cod =] UNT3E =l OFF /0N
£_Overd PWM_tear 1 2 1 FesdColStaus  w] WikeSigeCod =] UNTIE =] OFF /00
LE Overd 010 Mest 1 {3 1 ReadColStaus  =f|WileSegeCod =] UNT16  =f OFF /08
[ EOved v 1 ¢ 1 Fiesd ColStass  w| WitnSingmCod =] UNTIE = OFF /DN
E_Overd_Fon G ' ResdColStows  »| WiteSrgmCol =] UNTI6 =] OFF /0N
Sy Mame Raodt |1 o 1 ReadColStous  »||WieSrgCol =) UNTIE »f OF
| Coolg_Dasted 1 m 1 ResdColStaus ] Wile Seghe Co juuns “e|oFFrom
Howrg Dastled 1 2 1 hesdColStaus ]| Wike Segie Col _juvms :}fon/m
s e D | RedColsns  of Wieskgecal  f umric s oFs /ow
Cookng Dupul 1 e ResdColStaus  wl|WiteSkgeCol  w] UNTT6 ] & ot/ 1 iwveted 1
Heawrg Oupat 1 |15 1 ResdColStaus =] WikeSingeCod =] UNTIE = & ciect / 1: iemted
Coolng_Sequences 1 303 1 PesdColStos  w| WiteSingeCod = UNT6 =] 0 1 sequsnce / 1. 2 saquences
Cooling_Sequence 1 |17 1 Fead Col Stas || WiteSirgmCod  =f UNTI6 ] O vave fest /1 VAV first
| Fan_semban Ve 1 i18 1 FradColStoe =] WiteSege Tl =f UNTIR  =f OFF /08
| Opw_Mode_High v s e ResdColStos =) WinSeioCol o] UNTIE 3] O cund scne /1 st
. [ENSP gD 1 im T ReadColStn  w| WiteSegeCed  f UNTIE  wfl 0 com vibon / 1 Mesktam voe
Vatve_lan_Prv 1 In 1 Fead Cod Slatus =l \Wile Singie Cod _[unms =] ors o8
(Fa e n ReadColStous  w]| Wite Sirgle Cod 7:} UNTIE w0 3stages /1. EC motix
Disable_Fan 513 i |2 1 Fiead Col Stas w ] Wite Sirgee Cod =] UNTIE =] OFF 0N
Fan_Stage Nigit Das 1 |24 1 AesdColStaus  wf|WiteSinge Cod ] UNTIE =] (0 wse vahue / 1 Mhodituss vaos
VY _Magirg 1 i%s 1 ReadColStaus  wf|WileSegeCod =] UNTI6  =f OFF /ON
Show_on_Display 1 {26 1 FesdColStans ] WiteSingeCod =) UNTI6 = 0 teomstun / 1 ot cort,
D12_0pse_Orection 1 | 1 Fiead CodStan || Wite Sirgin Cod =] UNTI6  =f 0:NC /1 ND
Thwsnel_Fet_Cool 1 2 N PesdColStos  w] WileSegeCol ) UNTIE 2 0P/ 1 thumote
Tl Fodes 1 = |1 ResdColStws o] WileSegeCol ] UNTIE =] 0 P/P1/ 1 thumcaiar
"1 _Cockeg 5 EX PesdColStas  wf WileSegeCod ) UNTIS =) v
1, Heateg :1 & 1 ResdColStaus  ») w:u_snp_ga _’[ U6 ;‘fam
Heatrg Sequerce: |1 E ResdColSias  wl|WikteSegeCod  w) UNTT6 )/ 01 socuence /12 secusnces
Ocouped by PR 1 |0 1 Resdir Stane ] ON =] uwtis  =f aFF 0N
Ocomed by Buton 11 |1 1 Pesdircu Stne ]| O =funTe =] oFFon
Dap_Emnnion 1 [2 1 FesdIpu St ]| 0 zluwTi6 =f oFF N
0I1_Stave 1 13 1 Resdlrow Stave | Ot wf unirie =] oFF 0N _I
DI2_Stann 1 e 1 PoadInput Stave ] 0 =] usTie = oFF 0N
C02_Cvedsve 1 5 1 Fasdlngut St )i 0N =l UNTIE =] OFF /0N
Tempataran 1 |3 1 Fonad ot Flogiter =] 0N =] SINT1E =] 600 . 800 (600 6Q0°C)
Eet_Teve Sersor 1 le 1 Fiead Irgat Regrter 2]/ OR =i SNT16 ] 600 B0(£00 600 °C)
o2 i & 1 Foad Irgust Rogitee =[O ] s]ﬁtié_}] 0 00 jor
¥ Sel_Port i ;s 1 Fead lrgut Regetee ] 11 _j SINTIE :Lsu =050, W0T)
| Coolrg conenty i |7 1 Fead Input Regeiter _-_rj on _j SINTIE _j}o 1000100, 9000 X}
Heatieg_cunerly L 1 Readlrgut Rogiter w0 @l sNmE efo om0 w000%
Fan_Stage_cunenty 1 £ 1 Fesd Inpwt Reguter ]| 01 =) SINT1e wf 0 & (0FF. 1, 2, 3 Avonax)
Fan_Speed 2 1 110 1 Fiead Irgu Flegiter ] O =l snme =0 100000 1000%)
VA1 1 1 1 Fimad gt Reginter ]| 01 =l sINTie =[0_ 1000000 1000%)
1 Coolng 73 1 |12 1 Fiead Input Regutee w1 O = suTe =f0 1000100 1000 %
Heaing Y4 1 (1 1 Fiead Ircus Regitr =] | 011 =l smns =fo 1c0@o. 1000%
ULV I T4 1 Fead Irgut Regite =01 JEuNtvs ‘J o_ibh'ziﬁﬁ" 0oV
E T Ve I s 1 Fead Ireas Fogrie w01 _] SINTIE _j 500 E00(600  600°T]
VAV Coraol :1 E\E 1 Resdireut Fegeie )i 01t __[smns _-Jocmn Tep /2 PR
Set_Powl_User 1 7 1 Foad Ingu: Regriter ;’ﬂ"" E}fsmns i- v 110 3104 vl
Page 9 Version 3.0
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Modbus RTU 2rd Version

n

Protocol selection in RCO-tool (available from version 2.2.0): ModbusRTU (available from firmware

version 2.0.0).

The addressing of the registers in the application layer (RCO-tool) starts with address 1 (physical

address + 1). Address range: 1

Discrete Inputs

... 65536.

A
Slave address |1 :I FCO5 supported |
Read interval I'I ﬁ FCOE supported [+
Max read datapaints I'IEI :I
Max write datapaints |1 :I
Discrete inputs | Coilz I [rpuat registersl Halding registersl
RCO datapaint Bit addrezs Type Fead enable Fead interval
Decupied_By_PIR 1 Bit | 3 1
Occupied By Button 2 Bit ﬂ v -1
Dray_Estenszion 3 Bit j v -1
DI Status 4 Bit | ¥ 1
DI2_Status 5 Bit hd 2 1
P | COZ_Overdive Z Bit | 3 1
* =] -
Page 11 Version 3.0
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Coils
£
Slave address |1 :I FCO5 supported  [W
FRead interval I'I ﬁ FCOE supported v
M ax read datapoints I'IEI ﬁ
M ax wiite datapoints I'I ﬁ
Discrete inputs  Coilz | | Fiput registersl Haolding registersl
RCO datapoint Eul::dress Type Eﬁ:lje E?ee:gal :r:gtlfle ?r:igtrial =
Enable_Overdrive_Pwh_Coaling 1 Bt~ & |4 W |o
Enable_Owerdrive_0_100_Coaling 2 Bit ﬂ W -1 W ]
Enable_Owerdrive_Pwid_Heating 3 Bit ﬂ W -1 W ]
Enable_Owerdrive_0_100_Heating 4 Bit j v -1 v 1
Enable_Owerdrive Way 5 Bit j ¥ |1 ¥ |0
Enable_Overdrive_Fan B Bt =l & |4 F |0
Sermvice_Alarm_Reset 11 Bit j v -1 v 1]
Cooling_Disabled 12 Bt x| M | B
Heating_Disabled 13 Bt | M |4 V|0
Night_Mode 14 Bt || M |4 ]
Cooling_COutput 15 Bit j ¥ -1 ¥ 1]
Heating_Output 16 Bit j ¥ -1 MV 1]
Caoaoling_Sequences 17 Bit j v -1 v 1]
Cooling_Sequence 18 Bit j v -1 v ]
Far_Simultan_with_Yalve 19 Bit ﬂ W -1 W ]
Operation_kMode_Might 20 Bit ﬂ W -1 W ]
Effective_Set_Paint_MNight_To_Day 21 Bt x| M| |0
Walve Jam_Prevention 22 Bit ﬂ 2 ¥ |0
Fan_Type 23 Bit j ¥ -1 V 1]
Disable_Fan_Stage_3 24 Bt~ & |4 W |o
Effective_Fan_Stage_Might_To_Day 25 Bit ﬂ W -1 W ]
N _Heating 26 Bt x| M| T
Show_Or_Display 27 Bt || M |4 # |o
DIZ_Operation_Direction 28 Bit j ¥ |1 ¥ |0
Thermostat_Function_Coaling 29 Bit j 2 W |0
Thermaozstat_Function_Heating a0 Bit j v -1 v 1]
¥1_Caoling 3 Bt x| M | B -
'¥2_Heating 32 Bt | M |4 V|0
7 Healing_Sequences a3 Bit j W |1 ¥ |0 =
Version 3.0 Page 12
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Input Register

x
Slave address I'I ﬁ FCOS supported [+
Read interval I'I ﬁ FCOE supported W

bl ax read datapoints I'IEI ﬁ
bd 24 write datapointz I'I ﬁ

Discrete inputs | Coils  Input registers |H|:|I|:|ing registersl
RCO datapoirt Start Type Litle endian | Little endian | FRead | Read

reqizter bute ordering | word ordering | enable | intereal

T emperature 4 Sint-16 j - r F 1
External_Temperature_Sensar ] Sint-16 j - r E
coz : Sint16 x| r r e
Effective_Set_Point 7 Sint16 x| r - ZARE
Caaling_Curremtly g Sint-16 j - r F 1
H eatinig_Currently 9 Sint-16 j - r V|4
Far_Stage_Curently 10 Sint-16 j r r ZARE
Fan_Speed Y2 11 Sint16 x| I r ZARE
WYY 12 |Sint16 7 r r e
Cooling Y3 13 Sint16 x| I r ZARE
Heating_'r4 14 |5int16 x| r r “IRE
L1 _Value 15 Sint16 = r r “IRE
Esternal_Temperature_Walue 16 Sint-16 j - r M |1
Wi _Control 17 Sint16 =) - r ZARE
Set_Paint_User 18 Sint16 =) - r ZARE
Fan_Stage_User 19 Sint-18 j r r V|4
Set_Point_Deviation_User 20 Sint-16 j - r V|4
Cooling_A1 21 Sint16 v r r “IRE

b |Heating A2 22 Sint16 x| r r “IRE

* = T r r
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RR 440:{Modbus RTU Master) |
Slave addresz |1 ﬁ FCO5 supparted  [v
Fiead interval |1 ﬁ FCOG supported v
Max read datapoints I'IEI ﬁ
I ax write datapoints |1 =
Discrete inputs | Coils | Input registers. Holding registers |
Little Little =
FCO datapoaint Stark e endian endian Read Read White "wirite
reqgister byte wiord ehable | interval | enable | intercal
ardering | ordering

Fan_Stage_Modbus 1 sint16 x| T r W M |0
Set_Paint_Modbus 2 Sint-16 LI (| - v B ¥ |0
Override_Cooling_ Fwh_Modbus A1 |3 sint16 | T r C M o
Override_Cooling_0_10v_Modbus_v3 |4 sint16 x| T r [ I+ o
Overide_Heating_PwM_Modbus 42 |5 Sint-16 LI (Il - v B ¥ |0
Owerride_Heating_0_10%_Modbus_ ¥4 |6 Sint-16 ;I (| - v -1 v i]
Override_VaY_Modbus_v1 7 Sint1s || T r C M o
Override_Fan_Modbus_2 ] sint16 | T r o4 I o
External_Sensor D12 g Sint-16 LI (Il - v B ¥ |0
Temperature_S ensor_Correction 10 Sint-16 ;I (| - v -1 v i]
Center_Set_Paint_Lzer 11 Sint-16 ;I I~ - v -1 [w i}
Lirnits_Set_Paint_lser 12 sint16 x| T r [ I o
Control 13 Sint1s x| T r o[ M |0
Dead Zone 14 Sint1s x| T r Mo M |0
Sel_Point_In_Dead_Zone 15 Sint-16 ;I I~ - v -1 [w i}
Proportional_Band 18 sint16 x| T r [ I o
Integral_Time 17 Sint1s x| T r o[ M |0
Fresh_Air_Control 18 Sint-16 ;I (| - v -1 v i]
Dead_Zaone_Might 19 sint16 x| T r [T I+ |0
Frost_Thermastat_Set_Point 20 Sint16 | T r |4 ¥ |o
DI1_Mode 21 sint16 x| T r Moo M |0
D_Operation_Direction 22 Sint-16 LI (Il - v B ¥ |0
DI_Delay Pazsive Tao Achive 23 Sint-16 ;I (| - v -1 v i]

DI _Delay_Active_To_Passive 24 Sint1s || T r C M o
Duratior_Temparary_Day_kMode 25 Sint-16 ;I - - v -1 I i]
Mir_iéd_Day 26 Sint1s x| T r W[ ~ |0
U1_Mode 27 sint16 | T r Moo F |0
Min_Cooling 28 Sint-16 ;I I - I -1 I i}
Max_Caoling 29 sint16 x| T r Moo F |0
Min_Heating ll Sint1s x| T r Moo M |0
Ma_Heating 2 Sint1s x| T r Mo M |0
Min_Fan 2 sint16 x| T r Moo M |0
Ma_Fan 33 sint16 x| T r Moo M |0

Min i 34 sint16 x| T r Moo M |0
MW 35 sint16 | T r Moo F |0
Sealing_Factor_Fan_Max 3 sint16 x| T r [T I+ |0
Sealing_Factor_Fan_Min 7 sint16 x| T r [ I |o
Fan_Usage 38 Sint1s x| T r o[- W |0
Lower_Limit_P_Band_C02 et sint16 | T r k| I |0
Upper_Limit_P_Band_C0z2 40 sint16 x| T r I I |0 El
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Control Methods

Heating & 1-stage cooling

3 stages fan

St.3

3 stages fan

Heating

Set point E
2

1 Dead zones

Cooling

Cooling disabled 11 (12) Coil 0 (cooling enabled)
Heating disabled 12 (13) Coil 0 (heating enabled)
Night mode 13 (14) Coil 0 (off) /1 (on)
Cooling output 14 (15) Coil 0 (direct) / 1 (inverted)
Heating output 15 (16) Coil 0 (direct) / 1 (inverted)
Cooling sequences 16 (17) Coil 0 (1 sequence)
Cooling sequence 17 (18) Coil 0 (valve first) / 1 (VAV first)
Operation mode night 19 (20) Coil 0 (reduced (dead zone))

1 (frost protection)
Valve jam prevention 21 (22) Coil 0 (off) /1 (on)
Fan stage 3 23 (24) Coil 0 (enabled) / 1 (disabled)
Display 26 (27) Coil 0 (temperature) / 1 (set point)
Thermostat function cooling 28 (29) Coil 0 (controlled) / 1 (2 point)
Thermostat function heating 29 (30) Coil 0 (controlled) / 1 (2 point)
Cooling on Y1 (standard: Y3) 30 (31) Coil 0 (VAV) / 1 (cooling)
Heating on Y2 (standard: Y4) 31 (32) Coil 0 (fan) / 1 (heating)
Heating sequences 32 (33) Coil 0 (1 sequence)

Occupied by PIR

0(1) Discrete Input

0 (off) / 1 (occupied by sensor)

Occupied by button

1(2) Discrete Input

0 (off) / 1 (occupied by button)

Day extension

0 (off) / 1 (active)

External sensor / DI2

(
(3) Discrete Input
(9) Holding Register

0 (not used)

1 (external temp. sensor)
2 (window contact)

3 (condensation switch)

Temperature sensor correction

9 (10) Holding Register

-30(-3.0K) ... 30 (3.0K)

Center set point user

10 (11) Holding Register

180 (18.0 °C) .. 260 (26.0 °C)

Limits set point user

11 (12) Holding Register

0 (0.0K) ... 160 (16.0 K)

Page 15
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Control 13) Holding Register 0(P)/1(PI)

Dead zone 14) Holding Register 0(0.0K)...30(3.0K)

Set point in dead zone 15) Holding Register 0...100 % (50 %: center)
P-band 16) Holding Register 10 (1.0K) ... 320 (32.0K)
Integral time 17) Holding Register 50...5000 s

Dead zone night (reduction)

19) Holding Register

0 (0.0 K) ... 100 (10.0 K)

Frost set point

80 (8.0 °C) ... 500 (50.0 °C)

DI1 function

21) Holding Register

0 (off) / 1 (day/night)

DI1 operation direction

22) Holding Register

0 (NC)/1(NO)

DI1 delay passive > active 23) Holding Register 0...60 min
DI1 delay active > passive 24) Holding Register 0...60 min
Duration temporary day mode 25) Holding Register 1..480 min

Fan usage

12 (
13 (
14 (
15 (
16 (
18 (
19 (20) Holding Register
20 (
21 (
22 (
23 (
24 (
37 (

38) Holding Register

3 (cooling and heating)

Version 3.0
10.09.2015
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Heating & 2-stages cooling

3 stages fan
cssadge

St 3

3 stages fan
PR

St 3

Heating

Set point 5
L]
® Dead zone s

Cooling

Cooling disabled 11 (12) Coil 0 (cooling enabled)
Heating disabled 12 (13) Coil 0 (heating enabled)
Night mode 13 (14) Coil 0 (off) /1 (on)
Cooling output 14 (15) Coil 0 (direct) / 1 (inverted)
Heating output 15 (16) Coil 0 (direct) / 1 (inverted)
Cooling sequences 16 (17) Coil 1 (2 sequences)
Cooling sequence 17 (18) Coil 0 (valve first) / 1 (VAV first)
Operation mode night 19 (20) Coil 0 (reduced (dead zone))

1 (frost protection)
Valve jam prevention 21 (22) Coil 0 (off) /1 (on)
Fan stage 3 23 (24) Coil 0 (enabled) / 1 (disabled)
Display 26 (27) Coil 0 (temperature) / 1 (set point)
Thermostat function cooling 28 (29) Coil 0 (controlled) / 1 (2 point)
Thermostat function heating 29 (30) Coil 0 (controlled) / 1 (2 point)
Cooling on Y1 (standard: Y3) 30 (31) Coil 0 (VAV) / 1 (cooling)
Heating on Y2 (standard: Y4) 31 (32) Coil 0 (fan) / 1 (heating)
Heating sequences 32 (33) Coil 0 (1 sequence)

Occupied by PIR

0(1) Discrete Input

0 (off) / 1 (occupied by sensor)

Occupied by button

( Discrete Input

0 (off) / 1 (occupied by button)

Day extension

0 (off) / 1 (active)

External sensor / DI2

1(2)
2(3) Discrete Input
8(9) Holding Register

0 (not used)

1 (external temp. sensor)
2 (window contact)

3 (condensation switch)

Temperature sensor correction

9 (10) Holding Register

-30(-3.0K) ... 30 (3.0K)

Center set point user

10 (11) Holding Register

180 (18.0 °C) .. 260 (26.0 °C)

Limits set point user

11 (12) Holding Register

0 (0.0K) ... 160 (16.0 K)

Page 17
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Control 13) Holding Register 0(P)/1(PI)

Dead zone 14) Holding Register 0(0.0K)...30(3.0K)

Set point in dead zone 15) Holding Register 0...100 % (50 %: center)
P-band 16) Holding Register 10 (1.0K) ... 320 (32.0K)
Integral time 17) Holding Register 50...5000 s

Dead zone night (reduction)

19) Holding Register

0 (0.0 K) ... 100 (10.0 K)

Frost set point

80 (8.0 °C) ... 500 (50.0 °C)

DI1 function

21) Holding Register

0 (off) / 1 (day/night)

DI1 operation direction

22) Holding Register

0 (NC)/1(NO)

DI1 delay passive > active 23) Holding Register 0...60 min
DI1 delay active > passive 24) Holding Register 0...60 min
Duration temporary day mode 25) Holding Register 1..480 min

Fan usage

12 (
13 (
14 (
15 (
16 (
18 (
19 (20) Holding Register
20 (
21 (
22 (
23 (
24 (
37 (

38) Holding Register

3 (cooling and heating)

Version 3.0
10.09.2015
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1-stage heating & 1-stage cooling, valve opens before the fan speed increases

3 stages fan 3 stages fan

Heating Cooling

* Dead zone®

Cooling disabled 11 (12) Coil 0 (cooling enabled)
Heating disabled 12 (13) Coil 0 (heating enabled)
Night mode 13 (14) Coil 0 (off) /1 (on)
Cooling output 14 (15) Coil 0 (direct) / 1 (inverted)
Heating output 15 (16) Coil 0 (direct) / 1 (inverted)
Cooling sequences 16 (17) Coil 0 (1 sequence)
Cooling sequence 17 (18) Coil 0 (valve first) / 1 (VAV first)
Fan simultaneously with valve | 18 (19) Coil 0 (off)
Operation mode night 19 (20) Coil 0 (reduced (dead zone))

1 (frost protection)
Valve jam prevention 21 (22) Coil 0 (off) /1 (on)
Fan stage 3 23 (24) Coil 0 (enabled) / 1 (disabled)
Display 26 (27) Coil 0 (temperature) / 1 (set point)
Thermostat function cooling 28 (29) Coil 0 (controlled) / 1 (2 point)
Thermostat function heating 29 (30) Coil 0 (controlled) / 1 (2 point)
Cooling on Y1 (standard: Y3) 30 (31) Coil 0 (VAV) / 1 (cooling)
Heating on Y2 (standard: Y4) 31 (32) Coil 0 (fan) / 1 (heating)
Heating sequences 32 (33) Coil 0 (1 sequence)
Occupied by PIR 0(1) Discrete Input 0 (off) / 1 (occupied by sensor)
Occupied by button 1(2) Discrete Input 0 (off) / 1 (occupied by button)
Day extension 2(3) Discrete Input 0 (off) / 1 (active)
External sensor / DI2 8(9) Holding Register 0 (not used)

1 (external temp. sensor)

2 (window contact)

3 (condensation switch)
Temperature sensor correction | 9 (10) Holding Register -30(-3.0K) ... 30 (3.0 K)
Center set point user 10 (11) Holding Register 180 (18.0 °C) ... 260 (26.0 °C)
Limits set point user 11 (12) Holding Register 0(0.0K) ... 160 (16.0 K)

Page 19 Version 3.0
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Control 13) Holding Register 0(P)/1(PI)

Dead zone 14) Holding Register 0(0.0K)...30(3.0K)

Set point in dead zone 15) Holding Register 0...100 % (50 %: center)
P-band 16) Holding Register 10 (1.0K) ... 320 (32.0K)
Integral time 17) Holding Register 50...5000 s

Dead zone night (reduction)

19) Holding Register

0 (0.0 K) ... 100 (10.0 K)

Frost set point

80 (8.0 °C) ... 500 (50.0 °C)

DI1 function

21) Holding Register

0 (off) / 1 (day/night)

DI1 operation direction

22) Holding Register

0 (NC)/1(NO)

DI1 delay passive > active 23) Holding Register 0...60 min
DI1 delay active > passive 24) Holding Register 0...60 min
Duration temporary day mode 25) Holding Register 1..480 min

Fan output scaling lower limit
* % %

12 (
13 (
14 (
15 (
16 (
18 (
19 (20) Holding Register
20 (
21 (
22 (
23 (
24 (
36 (

37) Holding Register

20% (example ***)

Fan usage

37 (38) Holding Register

3 (cooling and heating)

Version 3.0
10.09.2015
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VAV heating and VAV cooling - 2 sequences

Heating

Cooling

Parameters

Modbus Address (Modbus RTU)

Setting

Cooling disabled

11 (12) Coil

0 (cooling enabled)

Heating disabled 12 (13) Coil 0 (heating enabled)
Night mode 13 (14) Coil 0 (off) / 1 (on)
Cooling output 14 (15) Coil 0 (direct) / 1 (inverted)
Heating output 15 (16) Coil 0 (direct) / 1 (inverted)
Cooling sequences 16 (17) Coil 1 (2 sequences)
Cooling sequence 17 (18) Coil 0 (valve first) / 1 (VAV first)
Operation mode night 19 (20) Coil 0 (reduced (dead zone))

1 (frost protection)
Valve jam prevention 21 (22) Coil 0 (off) / 1 (on)
Display 26 (27) Coil 0 (temperature) / 1 (set point)
Thermostat function cooling 28 (29) Coil 0 (controlled) / 1 (2 point)
Thermostat function heating 29 (30) Coil 0 (controlled) / 1 (2 point)
Cooling on Y1 (standard: Y3) 30 (31) Coil 0 (VAV) / 1 (cooling)
Heating on Y2 (standard: Y4) 31 (32) Coil 0 (fan) / 1 (heating)
Heating sequences 32 (33) Coil 1 (2 sequences)
Occupied by PIR 0(1) Discrete Input 0 (off) / 1 (occupied by sensor)

Occupied by button 1(2) Discrete Input 0 (off) / 1 (occupied by button)
Day extension 2(3) Discrete Input 0 (off) / 1 (active)
External sensor / DI2 8(9) Holding Register 0 (not used)

1 (external temp. sensor)

2 (window contact)

3 (condensation switch)
Temperature sensor correction | 9 (10) Holding Register -30(-3.0K) ... 30 (3.0K)

Center set point user

10 (11) Holding Register

180 (18.0 °C) ... 260 (26.0 °C)

Limits set point user

11 (12) Holding Register

0(0.0K) ... 160 (16.0 K)
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Parameters Modbus Address (Modbus RTU) Setting

Control 12 (13) Holding Register 0(P)/1(Pl)

Dead zone 13 (14) Holding Register 0(0.0K) ... 30 (3.0K)

Set point in dead zone 14 (15) Holding Register 0... 100 % (50 %: center)
P-band 15 (16) Holding Register 10 (1.0K) ... 320 (32.0K)
Integral time 16 (17) Holding Register 50 ...5000 s

Dead zone night (reduction)

18 (19) Holding Register

0(0.0K) ... 100 (10.0 K)

Frost set point

19 (20) Holding Register

80 (8.0 °C) ... 500 (50.0 °C)

DI1 function

20 (21) Holding Register

0 (off) / 1 (day/night)

DI1 operation direction

21 (22) Holding Register

0 (NC) /1 (NO)

DI1 delay passive > active 22 (23) Holding Register 0 ... 60 min
DI1 delay active > passive 23 (24) Holding Register 0 ... 60 min
Duration temporary day mode | 24 (25) Holding Register 1...480 min
VAV for heating 24 (25) Holding Register 1 (on)
Min. VAV output *** 33 (34) Holding Register 20% (example ***)
Fan usage 37 (38) Holding Register 0 (fan off)
Version 3.0 Page 22
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Applications

Heating with radiator and cooling with beam

24Vac 0OV

6 foof [ |

§1|Y3]A?]v4|n

sk bl

0,
Cooling sequences 16 (17) Coil 0 (1 sequence)
Valve jam protection 21 (22) Coil 0 (off)
Page 23 Version 3.0
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Heating and cooling with fan coil

2aVac 0OV

G | Go | [

A+

51]v3[A71v4|v7

Ext. temperature sensor

8(9) Holding Register

ELESTA

building automation

0 (not connected)

Cooling sequences 16 (17) Coil 0 (1 sequence)
Cooling sequence 17 (18) Coil 0 (valve first)
Fan simultaneously with valve | 18 (19) Coil 1 (on)

Max. fan value 32 (33) Holding Register 100 (%)

Max. scaling fan 35 (36) Holding Register 100 (%)

Min. scaling fan 36 (37) Holding Register 0 (%)

Fan type

22 (23) Call

0 (3-stages)

Fan usage

37 (38) Holding Register

3 (heating and cooling)

Fan stage 3 disabled

23 (24) Call

0 (stage 3 enabled)

Version 3.0
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Fan Control

A 3-stage or 0 ... 10VDC (EC motor) fan can be used. If the fan is controlled manually the stages
represent following speeds:
0=0%,1=33%, 2 =66%, 3 =100%.

If a relay module is connected to Y2 the speed of a fan coil or 3-stages fan can be controlled. For
example, if the parameter "Fan Usage" = 1 (On) and the parameter "Fan Type" = 1 (EC fan), the fan
works like this:

- If the temperature reaches the set point (lower end of the dead zone), the valve closes and the
fan stops after 5 minutes.

- If the temperature goes below the lower end of the dead zone, the valve starts to open and the
fan is controlled to stage 1 (Y2 = 33%).

- If the temperature continues to decrease, the valve opens over 70% and the fan is controlled to
stage 2 (Y2 = 66%).

- If the temperature still continues to decrease, the valve opens over 90% and the fan is
controlled to stage 3 (Y2 = 100%).

Valve opens before the fan speed increases

- If the parameter "Fan simultaneously with valve" = 1 (On), the EC fan connected to Y2 works
simultaneously with the cooling or heating valve. The fan starts when the valve starts to open
and the fan works on full speed when the valve is fully open. The fan is controlled linearly
between the low and high limits.

- The fan works 5 minutes after the valve is fully closed using the speed defined in parameter
"Scaling fan min.".

- If the parameter "Fan simultaneously with valve" = 0 (Off) the 3-stage fan works on stage 1 and
the valve starts to open to 100%. The fan is then controlled to stage 2 and 3 if necessary.

Page 25 Version 3.0
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Heating with radiator, cooling with VAV and beam, fan on demand (CO2)

24Vac 0OV PIR

|
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Cooling sequences 16 (17) Coil 0 (1 sequence)
Cooling sequence 17 (18) Coil 0 (valve first)
Valve jam protection 21 (22) Coil 0 (off)

VAV minimum value 33 (34) Holding Register 0 (%)

If CO, measurement or PIR (presence detection) is used:

Universal input 1

26 (27) Holding Register

1 (CO, measurement)

Lower limit P-band for CO, 38 (39) Holding Register 700 (ppm)
Upper limit P-band for CO, 39 (40) Holding Register 1250 (ppm)
Fresh air control 17 (18) Holding Register 2 (CO,)
Minimum value VAV day 25 (26) Holding Register 0 (%)

CO, concentration based fresh air usage requires following parameters:

Fresh air control: 0 (CO,/T) or 2 (CO,)

Universal input 1: 1 (CO, measurement)

The CO, transmitter has to be connected to universal input 1.

Fresh air control in day mode:

Fresh air control: 1 (Day/T) or 3 (Day)
Day mode control: PIR, Modbus or "Man In House" key.
Page 27 Version 3.0
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If thermostat mode is chosen the actuators are controlled using the thermostat. The thermostat mode
can be activated either for cooling or heating or for both.

- If the thermostat mode is activated for heating the heating valve opens fully if the temperature
goes below the lower end of the dead zone. The valve closes as soon as the temperature has

reached the set point.

- If the thermostat mode is activated for cooling the cooling valve opens fully if the temperature
goes over the upper end of the dead zone. The valve closes as soon as the temperature has

reached the set point.

In the night mode the controller works in the chosen function — thermostat or frost protection.

The thermostat mode affects the outputs Al, A2, Y3 and Y4.

Actuator functions:

100 % —

0%

, Set Point !
: 1
1 l

Dead Zone'

°C

External temperature sensor

8(9) Holding Register

0 (not used)

Center user set point 10 (11) Holding Register 21 (°C)
Limits user set point 11 (12) Holding Register +/-3 (K)
Dead zone 13 (14) Holding Register 0.2 (°C)
Operation mode night 19 (20) Coil 0 (dead zone)
Fan usage 37 (38) Holding Register 0 (not used)
Minimum fan 31 (32) Holding Register 0 (%)
Maximum fan 32 (33) Holding Register 100 (%)
Minimum VAV 33 (34) Holding Register 0 (%)
Maximum VAV 34 (35) Holding Register 100 (%)
Thermostat function cooling 28 (29) Coil 0 (P/PI)
Thermostat function heating 29 (30) Coil 0 (P/PI)

Version 3.0
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Control of the day and night mode

- If the parameter "Night mode" = Off, the controller is fixed to day mode.

- Parameter "Night mode" = On: The controller changes to day mode as soon as the first
parameter requests the day mode and it changes to night mode when the last parameter stops

the request for day mode.

Example:
Duration temporary day mode (1 ... 480min)
"Man In House" key
Dlldelayp->a Dl1delaya->p
| PIR or switch at DI 1 |
I : -
1 1
Vo Modbus control
Lo i
) ) )
Night mode ' Day mode Night mode
1

External temperature sensor

8(9) Holding Register

0 (not used)

DI2 operation direction 27 (28) Coil 1 (NO)
DI1 mode 20 (21) Holding Register 0 (not used)
DI1 operation direction night mode | 21 (22) Holding Register 0 (NC)

DI1 delay passive -> active

22 (23) Holding Register

0 (0 minutes)

DI1 delay active -> passive

5 (5 minutes)

Duration temporary day mode

24 (25) Holding Register

120 (120 minutes)

)
)
)
)
23 (24) Holding Register
)
)
)
)

Min. VAV in day mode 25 (26) Holding Register 0 (0 %)
Eff. set point night -> day 20(21) Cail Off (user value)
Night mode 13 (14) Coil Off (day mode)

Change of the controller to day mode

- Improvement of the fresh air usage (Parameter "Min. VAV in day mode" defines the
improvement (0 ... 100%)). The value 0% disables the fresh air improvement.

- The temperature set point defined in "Effective set point night -> day mode" is used.

- The dead zone for the day mode is used and the controller changes from a possible frost
protection mode to the control mode.

Page 29
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Frost protection function in night mode

If the temperature falls below the value defined in parameter "Frost protection thermostat set point"
the heating valve opens and the fan works on stage 1 (33%). The parameter "Fan usage" has to be set
to 2 (heating) or 3 (heating and cooling).

If the temperature rises 2 °C over the value "Frost protection thermostat set point "the heating valve

closes and the fan stops. This procedure is executed until the controller changes to day mode.

Night mode

1 1
,2°C
>
: .
Frost p'rotection
thermostat set

point

External temperature sensor 8(9) Holding Register 0 (not used)
Operation mode night 19 (20) Coil 0 (dead zone)
Frost protection thermostat set point | 19 (20) Holding Register 17 (°C)
Version 3.0 Page 30
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Temperature set point

The temperature set point can be one of the following:

- Set with the controller keys (see parameters "Center user set point" and "Limits user set point").
- External temperature set point (Universal input 1 0 ... 10 VDC). Parameter "U1 mode" has to be

2.
- Set point via Modbus.

- Frost protection thermostat set point in night mode if the parameter "operation mode night" is

set to 1 (Frost).

The change from night mode to day mode affects also the temperature set point. The parameter

"Effective set point night -> day" defines whether the latest user defined set point or the Modbus set
point should be used. The user set point can be the set point from the universal input 1 (0 ... 10 VDC)
or the set point defined with the controller keys.

Center user set point 10 (11) Holding Register 21 (°C)
Limits user set point 11 (12) Holding Register +/-3(°C)
Set point position in dead zone 14 (15) Holding Register 50 (%)
Frost protection thermostat set point | 19 (20) Holding Register 17 (°C)

Effective set point night -> day

20 (21) Coil

0 (user value)

Ul mode

26 (27) Holding Register

0 (not used)

Display

26 (27) Coil

0 (temperature)

If the parameter "Center user set point" is changed via Modbus the value "Set point deviation user" is

kept unchanged.

Example:

- The center user set point is 21 °C and the user has changed the value to 23 °C (Set point

deviation user = +2 °C).

- The center user set point is changed via Modbus to 22 °C (Holding Register 11).

- The controller uses 24 °C as effective set point (22 °C + 2°C).
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Examples:

The set point should be kept on a constant value of 21 °C when the controller changes from night to

day mode.

Effective set point night ->day | 20 (21) Coil 1 (Modbus value)
Set point Modbus 1(2) Holding Register 21 (°C)

The set point should be set to the latest value set by the user when the controller changes from night
to day mode.

Effective set point night -> day | 20 (21) Coil 0 (user value)

The set point should be kept on the value set by Modbus.

Center user set point 10 (11) Holding Register 21 (°C)
Limits user set point 11 (12) Holding Register +/-0(°C)

Version 3.0 Page 32
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Overriding the outputs

All outputs can be overridden by Modbus.

Presentation of the register addresses: Example: 0 (1)

0: Address for the Modbus protocol
(1): Address for the Modbus RTU protocol

Coils

0(1) Enable override PWM cooling Bit AUS / EIN AUS

1(2) Enable override 0-10V cooling Bit AUS / EIN AUS

2(3) Enable override PWM heating Bit AUS / EIN AUS

3(4) Enable override 0-10V heating Bit AUS / EIN AUS

4 (5) Enable override VAV Bit AUS / EIN AUS

5(6) Enable override fan Bit AUS / EIN AUS
Holding Register

0(1) Fan speed Modbus SINT16 0..4 Off, 1, 2, 3,
Automatic

2 (3) Override cooling PWM Modbus (A1) % SINT16 0...1000 0.00...100.0
3(4) Override cooling 0 - 10V Modbus (Y3) % SINT16 0...1000 0.00 ... 100.0
4 (5) Override heating PWM Modbus (A2) % SINT16 0...1000 0.00...100.0
5(6) Override heating 0 - 10V Modbus (Y4) % SINT16 0...1000 0.00 ... 100.0
6(7) Override VAV Modbus (Y1) % SINT16 0...1000 0.00...100.0
7 (8) Override fan Modbus (Y2) % SINT16 0...1000 0.00...100.0

27 (28) | Minimum cooling % SINT16 0..500 0..50

28 (29) | Maximum cooling % SINT16 500 ... 1000 50...100

29 (30) | Minimum heating % SINT16 0..500 0..50

30 (31) | Maximum heating % SINT16 500 ... 1000 50...100

31(32) | Minimum fan % SINT16 0...500 0..50

32 (33) | Maximum fan % SINT16 500 ... 1000 50...100

33 (34) | Minimum VAV % SINT16 0...500 0..50

34 (35) | Maximum VAV % SINT16 500 ... 1000 50...100
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Modbus Registers

Coils

0(1) Enable override PWM cooling Bit OFF/ON OFF Allows to override the digital cooling output
1(2) Enable override 0-10V cooling Bit OFF/ON OFF Allows to override the analog cooling output
2(3) Enable override PWM heating Bit OFF/ON OFF Allows to override the digital heating output
3(4) Enable override 0-10V heating Bit OFF/ON OFF Allows to override the analog heating output
4 (5) Enable override VAV Bit OFF/ON OFF Allows to override the analog VAV output
5(6) Enable override fan Bit OFF/ON OFF Allows to override the analog fan output
6 (7) Bit
7 (8) Bit
8(9) Bit
9(10) | -- Bit
10 (11) | Service alarm reset Bit OFF/ON OFF Resets service alarms
11 (12) | Cooling disabled Bit OFF/ON OFF Allows to disable cooling (ON)
12 (13) | Heating disabled Bit OFF/ON OFF Allows to disable heating (ON)
13 (14) | Night mode Bit OFF/ON OFF
14 (15) | Cooling output (O: direct, 1: inverse) Bit OFF/ON direct Allows to invert the cooling output
15 (16) | Heating output (0: direct, 1: inverse) Bit OFF/ON direct Allows to invert the heating output
16 (17) | Cooling sequences (0: 1 sequence, 1: 2 Bit OFF/ON 1 sequence Number of cooling sequences
sequences)
17 (18) | Cooling sequence (0: valve first, 1: VAV first) | Bit OFF/ON Valve first Order of the cooling sequences
18 (19) | Fan simultaneously with valve Bit OFF/ON OFF The fan can change its speed simultaneously with the
valve or delayed
19 (20) | Operation mode night (0: dead zone, 1: Bit OFF/ON Dead zone Night mode with reduced set point or frost control
frost)
20 (21) | Effective set point after night to day mode Bit OFF/ON User value Used set point when changing from night to day mode
change (0: user value, 1: Modbus value)
21 (22) | Valve jam protection Bit OFF/ON OFF If ON, the valve will be opened and closed once per
day for five minutes
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22 (23) | Fan type (0: 3-stages, 1: EC) Bit OFF/ON 3-stages 3-stages or analog fan

23 (24) | Fan stage 3 disabled Bit OFF/ON OFF If ON, only stages 1 and 2 are used

24 (25) | Effective fan stage after night to day mode Bit OFF/ON User value Used fan stage when changing from night to day
change (0: user value, 1: Modbus value) mode

25(26) | VAV for heating Bit OFF/ON OFF ON: Use VAV also for heating

26 (27) | Display (0: temperature, 1: set point) Bit OFF/ON Temperature | Value to be shown on the display

27 (28) | DI2 operation direction (0: NC, 1: NO) Bit OFF/ON NO DI2 normally closed or normally open

28 (29) | Thermostat function cooling (0: P/PI, 1: Bit OFF/ON P/PI Cooling output controlled or in 2-point mode
thermostat)

29 (30) | Thermostat function heating (0: P/PI, 1: Bit OFF/ON P/PI Heating output controlled or in 2-point mode
thermostat)

30(31) | Y1 for cooling (0: VAV) Bit OFF/ON VAV If no VAV is available, Y1 can be used for cooling

31(32) | Y2 for heating (0: fan) Bit OFF/ON Fan If no fan is available, Y2 can be used for heating

32 (33) | Heating sequences (0: 1 sequence, 1: 2 Bit OFF/ON 1 sequence Number of heating sequences
sequences)

Discrete Inputs

0(1) Occupied by PIR Bit OFF/ON Displays occupied mode if the PIR sensor is activated
1(2) Occupied by occupied button Bit OFF/ON Displays occupied mode if button is pressed

2(3) Day extension Bit OFF/ON Displays occupied mode during day extension

3(4) DI1 state Bit OFF/ON State of the digital input 1

4 (5) DI2 state Bit OFF/ON State of the digital input 2

5(6) CO, override Bit OFF/ON Displays CO, override
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0(1) |- UINT16
1(2) |- UINT16
2(3) |- UINT16
3(4) Temperature °C SINT16 -600 ... 600 -60.0 ... 60.0 | Current temperature of the internal sensor
4 (5) External temperature sensor °C SINT16 -600 ... 600 -60.0 ... 60.0 | Current temperature of the external sensor
5(6) CO, ppm SINT16 0...2000 0...2000 Current amount of CO, in the room
6(7) Effective set point °C SINT16 50 ... 500 5.0...50.0 Current room set point
7 (8) Current cooling % SINT16 0...1000 0.0...100.0 Current cooling percentage
8(9) Current heating % SINT16 0...1000 0.0...100.0 Current heating percentage
9 (10) Current fan stage SINT16 0..4 Off, 1, 2, 3, Current fan activity
Automatic
10(11) | Fanspeed (Y2) % SINT16 0...1000 0.0...100.0 Current fan speed
11(12) | VAV (Y1) % SINT16 0...1000 0.0...100.0 Current VAV output
12 (13) | Cooling (Y3) % SINT16 0...1000 0.0...100.0 Current cooling output at Y3 (analog)
13 (14) | Heating (Y4) % SINT16 0...1000 0.0...100.0 Current heating output at Y4 (analog)
14 (15) | Ulinputvalue V SINT16 0...1000 0.0...10.00 Current value at universal input 1
15 (16) | External temperature sensor (connector) °C | SINT16 -600 ... 600 -60.0...60.0 | Current value at input S/DI2 if used as an NTC input
16 (17) | VAV control (0: CO,, 1: Tmp, 2: PIR) SINT16 0.. 0..2
17 (18) | Set point by user °C SINT16 X .. x/10 ...y/10 | Set point adjusted by the user
18 (19) | Fan stage by user SINT16 0..4 Off, 1, 2, 3, Fan stage set by the user
Automatic
19 (20) | Set point deviation by user °C SINT16 X..y x/10 ...y/10 Deviation between user set point and room
temperature
20 (21) | Cooling (A1) % SINT16 0...1000 0.0...100.0 Current output cooling at Al (digital)
21 (22) | Heating (A2) % SINT16 0...1000 0.0...100.0 Current output heating at A2 (digital)

Version3.0 . page36
10.09.2015



ELESTA

building automation

Holding Registers

0(1) Fan speed by Modbus SINT16 0..4 Off,1,2,3, |0 Fan speed set by Modbus
Automatic
1(2) Set point by Modbus °C SINT16 80 ... 500 8.0..50.0 |210 Set point set by Modbus
2(3) Override cooling PWM Modbus SINT16 0...1000 0.0..100.0 | O Override cooling at Al depending on coil 0 (1)
(A1) %
3(4) Override cooling 0 - 10V Modbus | SINT16 0...1000 0.0..100.0 | O Override cooling at Y3 depending on coil 1 (2)
(Y3) %
4 (5) Override heating PWM Modbus SINT16 0...1000 0.0..100.0 | O Override heating at A2 depending on coil 2 (3)
(A2) %
5(6) Override heating 0 - 10V Modbus | SINT16 0...1000 0.0..100.0 | O Override heating at Y4 depending on coil 3 (4)
(Y4) %
6(7) Override VAV Modbus (Y1) % SINT16 0...1000 0.0..100.0 | O Override VAV at Y1 depending on coil 4 (5)
7 (8) Override fan Modbus (Y2) % SINT16 0...1000 0.0..100.0 | O Override fan at Y2 depending on coil 5 (6)
8(9) External temperature sensor / SINT16 0..3 0..3 0 0: not used
DI2 input 1: external temperature sensor
2: door / window contact
3: condensation switch
9(10) | Temp. sensor correction °C SINT16 -30...30 -3.0..3.0 0 Adjustment of the internal temperature sensor
10 (11) | Center of user set point °C SINT16 180..260 | 18.0..26.0 | 210 Set point which can be changed by the user
11 (12) | Limits of user set point °C SINT16 0..160 0.0..16.0 |30 +/- limits for the user setpoint
12 (13) | Control SINT16 0..1 P..PI 1 Type of control, P or Pl
13 (14) | Dead zone SINT16 0..30 0.0..3.0 2 Dead zone — no control in this area
14 (15) | Set point position in dead zone % | SINT16 0..100 0.0...100.0 | 50 50%: Set point is in the center of the dead zone
15 (16) | Proportional band °C SINT16 10...320 1.0..32.0 |10 P band of the loop
16 (17) | Integration time s SINT16 50..5000 | 50..5000 | 300 Integration time of the loop
17 (18) | Fresh air control (0: CO,/T, 1: SINT16 0..3 0..3 0
Tag/T, 2: CO,, 3: Day)
18 (19) | Dead zone night mode °C SINT16 0..100 0.0..10.0 |60 Reduction for night mode
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19 (20) | Frost protection thermostat set SINT16 80 ... 500 8.0..50.0 |170 Set point for frost protection
point °C

20 (21) | DI1 Modus (0: not used, 1: Day/ | SINT16 0..1 0..1 0 Usage of the digital input 1
night change)

21 (22) | DI1 operation direction (0: NC, 1: | SINT16 0..1 0..1 0 Input normally closed (NC) or normally open (NO)
NO)

22 (23) | DI1 delay passive -> active min SINT16 0..60 0..60 0 Delay time when input is closed

23 (24) | DI1 delay active -> passive min SINT16 0..60 0..60 5 Delay time when input is opened

24 (25) | Duration of temporary day mode | SINT16 1..480 1...480 120 Temporary day mode duration when activated by PIR or
min occupied button

25 (26) | Min. VAV in day mode % SINT16 0...1000 0..100 0

26 (27) | Ul mode (0: not used, 1: CO,, 2: | SINT16 0..3 0..3 0 Function of the 0 — 10V input
set point, 3: temperature)

27 (28) | Minimum cooling % SINT16 0..500 0..50 0

28 (29) | Maximum cooling % SINT16 500 ... 1000 | 50...100 1000

29 (30) | Minimum heating % SINT16 0..500 0..50 0

30 (31) | Maximum heating % SINT16 500...1000 | 50...100 1000

31(32) | Minimum fan % SINT16 0..500 0..50 0

32 (33) | Maximum fan % SINT16 500...1000 | 50...100 1000

33 (34) | Minimum VAV % SINT16 0..500 0..50 0

34 (35) | Maximum VAV % SINT16 500 ... 1000 | 50...100 1000

35(36) | Scaling fan max % SINT16 0...1000 0..100 1000

36 (37) | Scaling fan min % SINT16 0...1000 0...100 0

37 (38) | Fan usage (0: not used, 1: SINT16 0..3 0..3 0
cooling, 2: heating, 3: heating &
cooling)

38 (39) | Lower limit P-band for CO, SINT16 400 ... 1000 | 400...1000 | 700
control ppm

39 (40) | Upper limit P-band for CO, SINT16 500 ... 2000 | 500 ...2000 | 1250
control ppm
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