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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 Open:

Configuration mode
User mode

Connector for Setup Tool

LEDs
e Green PWR: Supply power OK

o 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:

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 )
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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 ... 10 VDC
outputs are controlled.

» Connect the Modbus terminals A+, B- and C to the terminals of the RCO controller (COM3 or
COM4).

» Connect the inputs and outputs.

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.

Y V

Select menu with @ , accept values with A
Set values using the - and + buttons.

Open jumper C (user mode).

Close housing

YV VYV

Communication Modbus Address Modbus Baudrate Modbus Parity
[Off /1 ... 247) 19.6/19.2/ 38.4/56) [none / Even / Qdd)

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

0x01 Read Coils

0x02 Read Discrete Inputs
0x03 Read Holding Registers
0x04 Read Input Registers
0x05 Write Single Coil

0x06 Write Single Register
OxOF Write Multiple Coils
0x10 Write Multiple Registers

Page 5 Version 3.0
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Terminal Connections

24 VAC

G 24 VAC
QVAC GO : 0 VAC
Y1 < 0...10VDC, VAV Output
Y2 |-=gf| 0.. 10 VDC, Fan Output
DI1 | = | Summer/Winter — Day/Night Contact
. . Al Not Used
Thermal Heat!ng / Coo'!ng Y3 | -=l]| 0.. 10 VDC, Heating / Cooling
Actuator @ Heating [Cooling A2 | <] | 24 VAC, 1 A, Heating / Cooling Tristate +
€0, / Temperature Set Point B2 | == | 24 VDC, 0.5 A, Heating / Cooling Tristate -
U1 || 0..10VDC, CO,
A+ RS485 (Modbus)
B- RS485 (Modbus)
C RS485 (Modbus Common)
l CZ] S/DI2| P | Ext. NTC10K / Return Water /
GO I Summer/Winter — Day/Night Contact

Controller Function

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

Version 3.0 Page 6
10.09.2015



ELESTA

building automation

Manual Setting Of The Controller Parameters

@)

)

Control Center user set point

[18...26°C]

Limits user set pomt
[0..16°C]

Control
[P/PI/TH]

]@ ]@ @)
1 |- 9.6 |~ n |-
> > » o
MBID kBaud Parity
Communication ~ Modbus address Modbus baudrate Modbus parity
[OFF/1...247] [9.6/19.2/38.4/57.6] [none / Even / Odd]
¥
- OFF - 223
EXT.S Di2dir TE°C Diimod
Inputs DI2 usage DI2 operation direction Temperature correction DI1 usage
@: [OFF = not used [0=NC 3..+3°C] [OFF = not used
1= ext. NTC sensor 1=NO] 1 = Day/night mode
2 = Door/window contact (PIR)
3 = Condensation switch 2 = Summer/winter
4 = Lower limit mode]
5 = Upper limit
6 = Lower and upper limit
7 = Summer / winter switch]
A )
= ,4’
I 0 > 0.0
Dildir DI1 dl DI1 d2 DI1 bst
DI1 operation directioon DI1 delay passive-active DI1 delay. active-passive Min. VAV day mode
[0=NC [0 ... 60min] [0 ... 60min] [0 ... 100%]
L J 1=NO]
@) ® @)
> 21.0 > 1.0 |
SPent +SP°C Ctrl XP°C

Proportional band
[1..32°C)

Integration time
[50 ... 50 000s]

W=
_h.
Tints Y=DIR Fan=

Valve output
[DIR = direct
REV = inverted]

f->

Heating simultaneous
With fan and valve
[ON / OFF]

@b

e
F Air

Fresh air control
[0=CO2/T, 1= Day/T,
2=C02, 3 =Day]

Set point night-day

Duration temporary

) ) iji‘
() ) ()
m Fm g 5 '
SP.nd extt RATIO

Floor temperature

A)
&)
. 250 |
SnSP

Night set point

Minimum floor
temperature
[8.0...50.0°C]

Maximum floor
temperature
[8.0...50.0°C]

Page 7

[OFF = User value Day mode compensation summer mode
ON = Modbus value] [1...480min] [0...20] [8.0 ... 30.0°C]
180 |~ t1 [~ 180 |~ t1 [~
- > > - > :
WnSP 3-P Tmots =DIR
Night set point Actuator type Runtime 3-point Actuator output
winter mode [3-P = 3-point motor motor [DIR = direct
[8.0...30.0°C] Temo = thermal actuator] [30... 300s] REV = invers]
. 23.0 > 35.0
FLMIN FLMAX

Version 3.0
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_/) A )
&) < & @A
s 00 | .| 1000 & 00 |, 1000 | _
Ymin% Ymax% Fmin% Fmax%
/‘\ Outputs Minimum valve Maximum valve Minimum fan Maximum fan
@) [0... 50%) [50 ... 100%] [0 ... 50%] [50 ... 100%]
, @ & @
@ A &) @)
| 00 | o 100.0 » 1000 |, 0.0
Vmin% Vmax% FANHI FANLO
Minimum VAV Maximum VAV Scaling fan max. Scaling fan min.
[0 ... 50%] [50 ... 100%] (EC-Motor) (EC-Motor)
[0... 100%] [0...100%]
@) @) @) A
> FAn | OFF | o OFF |, OFF |
3coil FAN FANLI FANND |
Fan type Fan usage Fan stage 3 disabled Fan speed night-day
[3coil = 3-stages [OFF / ON] [OFF / ON] [OFF = User value
EC = EC motor] ON = Modbus value]
A A
@) @) @) @)
0 > disP OFF < OFF |
Ulmod TE MJAM NIGHT
’\ Special Ul mode Display Valve jam protection Night / day mode
(@/ [0 = not used [TE = Temperature [OFF / ON] [OFF = Day
b 1=C02 SP = Set Point] ON = Night]
2 = ext. Set point
3 = temperature]
@) @)
_— 700 . 1250 |
coz2Lo CO2HI
Lower limit P-band CO2 Upper limit P-band CO2
[400 ... 1000ppm] [500 ... 2000ppm]
@)
1.0.0
VERS
Information Version number
| @
Version 3.0 Page 8
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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.

N [ hesnse EE
Pat [cows e r ‘
Basds  [15000 =l Fioigt: 3
DataBite 2 r
M E :_.- Miswernis i 23
wome [ 3
= B e B etfiin i 2% e :
E_Owerd_PWM_3Stals |1 0 T | ReadCodStann 2| wts Sings Tt =lumms =} oFF 0N
E_Overd_0_10V Y3 1 1 1 Read Cod Stakas =] Wt Sngle Col =llumne =] oF 20N
E_Overd VAV 1 2 1 Fead Cot Status =] \Wite Sngle Cal =lluwmis =) OFF JON
|E_Overd Fan 1 3 1 Read ok Status =] Wate Single Col =jjuame ] oFF /0N
E_Overd A1 ! 4 1 Resd Col Statuz =l WiteSngeCoi S UmTIE _vJ OFF 20N
E_Overd Al Modine |1 5 1 Fead Cod Status =] Wte Smgle Col =llumme | oFF 20N
Service_Alum_Fese |1 6 1 Flnad Cod Stabus =l wmesngecar  wumms =] oFF /0N
Heat_Cod_duabled 1 7 T Read Cod Stabas =] whte Sngie Cot =ljummis =] oFFsON
HNight_Made 1 8 1 Read Coé Status = WhteSngeCol =|juwTie =] OFF 70N
| Vabve_ Dutpt 1 s | ResdCotStats  wl|WoteSngeCol =] UNTIE  »] 0 crect/ 1 ivese
Foomtmvave |1 10 |4 |ResdCoiStonn ol \weSegeCol e [UNTIG =] o /o
EH_SP_Night_Day 1 n 1 Read Coé Statas 2| Wt Sings Cot =UnTIE =] 0 et vabos £ 1 Modbus b
Vave_Jam_Pov 1 2 1 Head Cod St =] Wwe Snge Col =llumnis =) oFs 20N
Fan_Type 1 12 1 Fead Cot Status ¥]| Wite Songie Cal =j|unTis =) 0 3aages /1 ECmtar "
Fan_St3_disabled 1 1" |1 RosdCofStatur  w] WateSngeCol ] UNTIE | OFF /ON
|EEFonNgh Dy |1 5 1 ResdCdStstr  w] Wate Snge Coi ;l USTIG =] @ wservahon /1 Modbus vake
Show_on_Disgiay 1 16 1 Faad Cod Status ]| Wate Single Coi UNTIG =] O tepexshun / 1. el povd
D11_Dpes_Dimchon 1 17 1 Fimad Cod Stabus =] \Wite Sngle Coll _]fumls =l oncs1no
012_Opes_Drecton 1 18 1 Read Cod Statas = waeSogeCat  wjjummie sJoNC/1NO
Vave_Opes Diection |1 19 1 Read Cod Status ]| Wite Sngle Cod =ljuntie =joncsing
Summer_Made N E ResdCotStahn  wl|WoteSngeCol  wJ|UNTIE ) 0 wiver /1 surmes
Occugied_by_FIR 1 0 1 Resdlnpd Stahus | 0¥ =luntis = o /on
Occugead_by Bulonn |1 1 1 Readlnped Stalus w00 =llumns =) oFF /0N
Daw_Esaraicn 1 2 1 Hoad Input Stalus =lov ~llumne =) oFs 20N
| Din_Staie 1 3 1 Fead gt Staus ] O 2l unms =] OFF /oM
|DizStae 1 4 1 Resdlngt Status  wf O =||umTs _jorricm
C02_Overdive 1 5 1 Resdinges Status | O =ljunmg __j OFF /0N
T emperahus 1 3 1 ResdInpd Regetee w0 =] smriE =) 5w E00t€00°C.. 500°T)
Est_Town_Sereix 1 4 1 ReodInput Regetm =]/ 00 ;j SINTTE =] S0 EDO(EDO'C . 500 T
coz 1 5 b ReadInpet Reguter ]| 0¥ =|snrie = 0. 2000 ppn
 |EH SePoer 1 & 1 ReadInpet Regater ]| OF = simre =) 50, S00E0C. 500°'T)
| Curent_Vaive D A Readinput legater =] O¥ =l[sTie sfo. 1omjaox 1003
Curerd_Fan 1 8 1 Fead Inpet Regater >/ DF #{ismTie =fo.100j00% 0003
Fan_Spsed (2 1 3 1 Read Inped Regatee w00 =lismme  =jo. 10w00% 000%)
VAY 1 10 1 Road Inpet Rogater w00 =lismne =0 100100%. 1000%)
Vaive Y3 1 1 1 ReadInpet Regater ] O =lsmrie =0 100]00% 1000%)
Ui Vake 1 |12 |8 Resdlngt Regster  w]| O =l[smrie <o 10w(00v. 100v)
Ext_Trep_Tesmnal ! 3 Resdinpst Regater =] OF =llswTe  =f s ecoeno-c.. m0T)
VAY_Cortrol TR Readinpd Regele: 9| 0¥ 2I[SINTI6 =] 0 C02/ 1. tempmahes /2 FIR
Set_Pot_Usm 1 " 1 Readlnpt Regetm =] 00 =lsmre sfe y0T w07
Fan_Stage_Uzel 1 6 T Aead Input Regater =] 0¥ = SINT1E =] 0. 400FF 1.2, 3, Ausomatic)
SP_Deviaion_User 1 17 1 Read Inprt Regater ]| O =] sinTie ;} X y(W10E_p10T
(FenSpeed Modow |1 (0 |} Read Mulgie Fegies =] Wote Mubgle legetec ]| SINTIE = 0. 810FF 1,23, Ausomstic]
Set_Poird_Modbus 1 1 1 Fimad Mulkple Fagizies ;l]wmmnw « =] smrie _] 8. 50[80°C_S00'T)
Cverd_Vabve_PwM_Mod |1 2 1 Read Mullpie Secrie i-jlwmmaogn . =l[smrs =r]n 00[00% I000%) -
Page 9 Version 3.0
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. 100100% . 1000%)

| Ovmed_ VAV Mod

| R Mg oo

][ \Wito Mutphe Fegster ]| SINTIE %§ 0 1000(00% . 1000%)

| Ovesd_Fan_Mod

| Rread Mubple Reginter

]| Wit Mutiple Ropster ]/ SINT36 =] 0. 10001 00% 1000 %)

 |EstTnpDi2

Read Mutiple Fiagisier j Wats Muliple Ragister =] SINTIE

Tmp_Sermoc_Adpat

Read Multple Ragiser

=]| Wate Multple Regster =] SINTIE = -30. 30(30K . 30K]

[ Corve e 57

| Read Muliple Regite

=l|Wate Mutpke Regstee ] SINTIE

| Rood Mutph Beg

=] we Murph Regstwe = SINTTE = 0 180(00K 160K

. Limts_User_SP

Cortrol

| Read Mutpie Regisser

=) Wate Mutple Regrier ] SINTTE =] 0P 1P ) 2 themmoatat

|P_Band

| Read Multple Rlagizier

=] Wite Mutpie Rogiter w][SINT1E »f 10, 320110C_ 220°T)

| Integrstion_Time

| Read Multpie Ragister

=]| Wate Mutple Regiier =]| SINT16 =] 50... 5000 ¢

tesh_i_Contrd

| Road Miliple Fagistes

=]/ \Wets Mulphs Fiogister #]|SINTIE =] 0.CO2/T /1. Daw'T /2 032/ 3 Dy

l i
|

| Read Mulbpls Regsie

= wte Mutpls Bagster ] SINTIE =] 0 rot used /1 dsgiraght /2 s /winles

I |00 _Dewy o a

| Road Musgle Regter

=] Wto Mutple Rogster ]| SINTI6 %] 0 60mn

| Read Muple Riagister

v| Wite Mutple Rogister %]/ SINTIE = 0. 60min

~ |DN_Deiayap
| Temooiay_Day Mode

| Flead Mubple Raginer

w| Whte Multple Ragister = SINTIE = 1 . 480 mn

| I

Read Mulpie Regisier

*]| Wate Mulliple Regster =] SINTIE 0. 1000[00%. 000%)

T

| Rinad Mutph Fegrss

=l Wate Mutpks Regatee =] SINTIE = 0 riotusad 1 €02/ 2 28 pwed £ 3 denrpmtapae

| R

| Road Mutple Regian

=] \Wte Mutpls Regster =]/ SINTTE = 0 500(00% . %0 %)

| Read Mutgle Rogister

> Wate Mutple Regstes w] SINTTE gm.-zmnmnx...mom

| Mas_Vatve
| Min_Fan

| Read Mutiple Regier

> Whte Mutiple Regster ]| SINT16 0. 500[00%.500%}

l_ | Max_Fan

| Rlead Multple Ragister

\Wate Multple Alagstec = SINTIE = 500 100000 %, 1000 %)

| AT

| Road Mutpie Fegister

=]/ wete Muphs Fagster #]|SINTIE =] 0. 50000% . 510%]

| Masvav

| Read Mutple Regier

=] e Mgl Byt =] SINTIE w50 1000500 % 1000%)

| |Scobng Fan Max

| Road Musgie Ragster

=] wato Mutple Rogsier ] SINT16 0., 1000100% . 1000%)

| Read Mutple Rogisier

\wite Mutiple Ropister SINTSE =} 0. 1000[00% _1000%)

|'
I | Scdng Fan Mn
|
i

_" Fan_Usage Fead Mutpie Ragier  w]| Wate Muliple Register ={| SINTIE =] OFF 70N
_ |LL_P_Band_CO2 | Read Mutpe Regiger =] | Wite Mullphe Registee =] SINTTE 4001000 cpm
HUL_P_Band _CO2 | Foad Mutgh Regmer =] Wite Mutphe Regster #]|SINTIG = 500 2000 o

| | Floot_Trp_Comg

| Read Muispie Register

=] Wate Mutple Regisier [ SINTTE =] 0. 20

| Read Mutpie Bogister

Whte Muttiple Register SINTE

| Night_SP_Summer
Night_SP_Wirter

| Read Muliple Ragister

\White Muliple Register =]/ SINTE

|| Funtme_35t Motor

| Riead Mistple Fegister

\Wits Mulliple Ragistec SINTIE |

| [Acue

| Road Miltgin Regioin

=l wate Mutphs Ragsee %[ SINTTE

| Fhoo_Temp_Min

| ReadMarpe Bogae

=]} wate Murpks Rogster ] SINTIE =] 80 B0jBOC 500°T)

[ | Flor_Temp_Max

mmm = m mm R m m mmmm m T mml = mm = m T m === === =]

Bl9Ha e 8 REEERERIRRBEEES

| Read Multple Raguter

\Wato Mutple Regster ]| SINT1E Em,..smmnt,m'm
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Modbus RTU 2rd Version

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 ... 65536.

Discrete Inputs

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
Dccupied_by PIR |1 Bit hd 2 1
Occupied by Button |2 Bit ﬂ v -1
Dray_Estenszion 3 Bit j v -1
DI_State 4 Bit | ¥ 1
DI2_State 5 Bit hd 2 1

P | COZ_Overdive Z Bit | 3 1
* =] -

Page 11 Version 3.0
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Coils

ERR 450 Ez{Modbus RTU Master)

Slave address I 1

Read interval I'I

bl & read datapaints I'IEI

=
=
=]

bl & write datapaints |1

=

FCO5 supparted [
FCOE supported [+

Discrete inputs  Coils | [t registersl Holding registersl

ELESTA

building automation

FILY geimsa Ell:tldress lipz E::Ije EF&?SaI :EISIE ?r::gtrial =
Enable_Owerdrive Pwikd_3 State |1 Bit ﬂ W |1 W |0
Enable_Owerdrive_0_100 '3 2 Bit j v -1 v 0
Enable_Owerdrve Wb 3 Bit j v -1 W |0
Erable_Overdrive_Fan 4 Bt =] M |4 M |0
Enable_Owverdrive A1 5 Bit ﬂ W |1 W |0
Enable_Owverdrive_A1_kModbus 5 Bit j v -1 v 0
Service_Alarm_Reset 7 Bit j v -1 W |0
Heating_Cooling_dizabled g Bit j W |4 W |0
Night_Mode g Bt | W |4 ¥ |o
Walve_Output 10 Bt =l M | ¥ o
Fan_zimultaneously_with_alve 1 Bit j v -1 W |0
Eff_Set_Point_Might_to_Day 12 Bt =l M | M |0
Walve Jam_Prevention 13 Bit ﬂ W |1 W |0
Fan_Type 14 Bt =l M | ¥ o
Fan_Stage_3 dizabled 15 Bit j v -1 W |0
Eff_Fan_Stage_Might_to_Day 16 Bt =l M | M |0
Show_on_Display 17 Bt = W |4 M |0
D1 _Operation_Direction 18 Bit j v -1 v 0
DIZ_Operation_Direction 19 Bit j v -1 W |0
Yalve Operation_Direction 20 Bit j W |4 W |0
Summer_Mode 21 Bt = W |4 M |0

Version 3.0
10.09.2015
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Input Register

A
Slave addresz I'I ﬁ FCO5 supported v
Read interval I'I ﬁ FCOE supported v
M ax read datapoints I'IEI ﬁ
M ax write datapoints I'I ﬁ
Discrete inputs | Coils  Input registers |H|:|I|:|ing registersl
. . . 2
RCD datapcn St e E':i;ée‘?ﬁzgme “;'d; Read | Read =
Temperature 4 Sint-16 j r r W |
Ext_Temperature_Senszor a Sint-16 j - - W A
oz E sit1e x| r Mo
Eff_Set_Paint 7 sit1s x| r M|
Current_Valve g Sint-16 j r r W |
Current_Fan g Sint-16 ﬂ r r W |
Far_Speed 2 10 sit1e = T r oo
WAV YT 1 sit1e x| r Mo
Walve_ 3 12 sit1e x| r Mo
LN_Input_Yalue 13 sit1s x| r M|
Eut_Temperature_T erminal 14 Sint-16 j r r W |
Wiy _Control 15 siti6 = r M|
Set_Point_User 16 sit1e = T r "R -
Fan_Stage_User 17 sint16 =l T r Mo
Set_Point_Deviaton_ser 18 Sint-16 j - - v 1 —

Page 13 Version 3.0
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K
Slave address |1 ﬁ FCOS supported [
Read interval I'I :ﬁ’ FCOB supported [

tdaw read datapoints |1IJ ﬁ
b 2 wirite datapoints I'l ﬁ

Discrete inpulsl Cailz I Input registers  Holding reqisters |
RCO datapaint Sta_rt Type Little endiqn Little endia_n Fead Head Wit Wlite =

reqister byte ordering | word ordering | enable | interval | enable | inkerval

Fan_Speed_Modbus 1 Sint1E x| r r Vo[ ¥ o
Sef_Point_Modbus 2 Sint1E x| r r Vo[ ¥ o
Owverdrive_Walve Pu'M_bodbus_42 3 Sint-16 ﬂ - r W |1 WV |0
Owverdrive Walve 0 10W_Modbus '3 4 Sink-16 j - r W |4 V¥ |0
Overdrive_WaAY_ Modbus 1 5 Sint-16 ﬂ (Il r W |4 ¥ |0
Overdrive_Fan_Modbus_v2 3 Sint16 x| r r I M |0
Ext_Temperature_DI2 7 Sint-16 j [ r I ¥ |0
Temperature_Senzor_Adjustment g Sint-16 ﬂ - r M |4 WV |0
Center_Lser_Set_Paint g Sint16 = r r W o F |0
Lirnitz_Ulzer_Set_Paint 10 Sink-16 ﬂ - r W |4 V¥ |0
Contral i sit1e w| r R ¥ o
Propottional_Band 12 Sint16 x| r r Vo[- ¥ o
Integration_Time 13 Sint1E x| r r Vo[ ¥ o
Fresh_dir_Control 14 Sint-16 ﬂ - r W |1 WV |0
DI _Mode 15 Sint16 =] r r VoA 2B
DN _Delay_passive_active 16 Sint-16 ﬂ (Il r W |4 ¥ |0
DI_Delay_active passive 17 Sint-16 ﬂ [ r I ¥ |0
Dration_Temporan_Dap Mode 18 Sint-16 j [ r I ¥ |0
Mir_viy_Day_Mode 19 Sint16 x| r r k|- F |0
U1_Mode 0 Sint16 x| r r Vo[ |0
Min_Walve 21 sit16 = T r R 2l
M aw_alve 22 Sint15 =] r r F |1 F |0
Min_Fan 23 sit1e x| T r TR ¥ 0
Max_Fan 24 Sint1E x| r r Vo[ ¥ o
Min_iii x5 Sint16 x| r r VoA [l
Maw Wil ) Sint16 =] r r VoA 2B
Sealing_Fan_kax el Sint-16 ﬂ - r W |4 V¥ |0
Scaling_Far_Min 28 Sint16 x| r r | F |0
Fan_Usage 29 Sint1E x| r r Vo[ ¥ o
Lower_Limit_P_Band_CO2 0 Sint1E x| r r | M |0
Upper_Lirit_P_Band_C0O2 ] Sint16 x| r r k|- F |0
Floar_Temperature_Corpenzation_Factor | 33 Sink-16 j - r W |4 V¥ |0
Might_5 et_Paint_Sumrer Kt Sint-16 ﬂ (Il r W |4 ¥ |0
Might_5 2t_Paint_w/inter ] Sint16 x| r r I M |0
Runtime_3_Stage_Motor ® Sint1E x| r r Vo[ ¥ o
Actuatar 7 Sint1g = r r M| F |0
Floor_Temperature_Min 38 Sint-16 ﬂ - r W |1 W |0 pes
Floar_Temperature_Max i) Sink-16 ﬂ - r W |4 V¥ |0 -
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Control Methods

Winter mode (heating)

3 stages fan

St.3

St.1

Heating
Set point

Summer mode (cooling)

3 stages fan

St.3

St.1

Cooling
Set point

Page 15 Version 3.0
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Valve opens before the fan speed increases (figure: winter mode)

3 stages fan
St. 3
s
L
.
|
.
. *
] -
. L]
l-----n----‘:
St. 1 J _—
Heating °C
Set point
Fan simultaneously with valve | 10 (11) Coil 0 (off)
Fan output scaling lower limit 27 (28) Holding Register 20% (example ***)
%k %k %

Set point night mode (figure: winter mode)

100% ==

50% ==

0%

°C
Set point Set point
winter

Center user set point °C 8(9) Holding Register e.g.23°C
Night set point winter mode 34 (35) Holding Register e.g. 18°C
Version 3.0 Page 16
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Applications

Heating and cooling with 2-pipe fan coil unit

Z4Vac OV

6 ool [ |

A+

oV
UV——

11213

Valve jam protection 12 (13) Coil 0 (off)

Minimum value fan 23 (24) Holding Register 100 %

Fan output scaling upper limit | 26 (27) Holding Register 100 %

Fan output scaling lower limit 27 (28) Holding Register 0%

Fan usage 28 (29) Holding Register 0 (off)

Fan type 13 (14) Coil 0 (3-stages)

Fan stage 3 disabled 14 (15) Coil on (stage 3 disabled)

Page 17
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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, the valve closes and the fan stops after 5 minutes.

- If the temperature goes below the set point, 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%).

Version 3.0 Page 18
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Floor heating and cooling, fan on demand (CO2)

24Vac OV
[ L
o | oo | | [ w [ + ] 2 |3
:' COZ
m;n[ vla [ a2 | [
® O

Ext. temperature sensor

6 (7) Holding Register

0 (not connected)

factor

U1 mode 19 (20) Holding Register 0 (not used)
Minimum VAV 24 (25) Holding Register 0%

Lower limit P-band for CO, control | 29 (30) Holding Register 700 ppm
Upper limit P-band for CO, control | 30 (31) Holding Register 1250 ppm
Fresh air control 13 (14) Holding Register 0 (CO,/T)
Min. VAV in day mode 18 (19) Holding Register 0%

Min. temperature return water 37 (38) Holding Register 23°C

Max. temperature return water 38 (39) Holding Register 35°C

Floor temperature compensation | 32 (33) Holding Register 1

Page 19
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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.

Min. VAV in day mode has to be > 0 (e.g. 80 %).

Version 3.0 Page 20
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Heating and cooling with beam, fan on demand (CO2)

| % ]
6 | co | | [ v HIERE
A+
: €O,
[YB]l?ZI [ v
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Valve jam protection

12 (13) Coil

0 (off)

Minimum value VAV

24 (25) Holding Register

0 (%)

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

Universal input 1

19 (20) Holding Register

1 (CO, measurement)

Lower limit P-band for CO, 29 (30) Holding Register 700 (ppm)
Upper limit P-band for CO, 30 (31) Holding Register 1250 (ppm)
Fresh air control 13 (14) Holding Register 0 (CO,/T)
Minimum value VAV day 18 (19) Holding Register 0 (%)

Version 3.0
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Supply air heating with min / max limitation, fan on demand (CO2)

2aVac OV
Sommer / Winter
= . 1
o | Go | | on ] un HERE
A4
8_
C COZ
soz] va | az | Y1

éi‘”‘l
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Changing the floor temperature set point in user mode
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External temperature sensor 6 (7) Holding Register 0 (not used)
Fresh air control 13 (14) Holding Register 0 (CO,/T)
Digital input 1 14 (15) Holding Register 0 (not used)
Digital input 1 operation direction | 17 (18) Coil 0 (NC)

DI1 delay passive -> active 15 (16) Holding Register 0 (Min)

DI1 delay active -> passive 16 (17) Holding Register 5 (Min)
Universal input 1 19 (20) Holding Register 0 (not used)
Lower limit P-band for CO, 29 (30) Holding Register 700 (ppm)
Upper limit P-band for CO, 30 (31) Holding Register 1250 (ppm)
Min. temperature return water 37 (38) Holding Register 23 °C

Max. temperature return water 38 (39) Holding Register 35°C

The floor temperature set point can be changed in user mode if the parameter "External
temperature sensor" is set to 4, 5 or 6 (minimum limit, maximum limit or minimum and maximum
limit).

Press the "Man In House" key for minimum 5 seconds.
The floor temperature is displayed for 3 seconds then the set point is displayed.
Change the set point using the + and - keys.

External temperature sensor

6 (7) Holding Register

6 (Min. and Max.)

Min. temperature return water

37 (38) Holding Register

23°C

Max. temperature return water

38 (39) Holding Register

35°C

Version 3.0
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Thermostat mode

To control the outputs in thermostat mode, the parameter "Control" has to be 2 (Thermostat).

In the night mode the controller works according to the chosen function —thermostat mode or
night set point mode.

The thermostat mode affects the outputs Al, A2, B2 and Y3.

Actuator function in winter mode

A
100 %—— >
Y
A
1°C
0% >
°C
Set Point
Actuator function in summer mode
A
100 %——
v
A
1°C
0% >
°C
Set Point

Center user set point 8(9) Holding Register 21°C
Limits user set point 9 (10) Holding Register +/-3°C
Control 10 (11) Holding Register 2 (Thermostat)

Page 25 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 Dlldealya->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 6 (7) Holding Register 0 (not used)

DI2 operation direction 18 (19) Coil 1 (NO)

DI1 mode 14 (15) Holding Register 0 (not used)

DI1 operation direction 17 (18) Coil 0 (NC)

DI1 delay passive -> active 15 (16) Holding Register 0 (0 minutes)

DI1 delay active -> passive 16 (17) Holding Register 5 (5 minutes)
Duration temporary day mode | 17 (18) Holding Register 120 (120 minutes)
Min. VAV in day mode 18 (19) Holding Register 0 (0 %)

Eff. set point night -> day 11 (12) Coil Off (user value)
Night mode 8(9) Cail 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 guard
mode to the control mode.

Version 3.0 Page 26
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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.

- Set point night in winter mode.

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 8(9) Holding Register 21 (°C)

Limits user set point 9 (10) Holding Register +/-3(°C)

Night set point summer mode | 33 (34) Holding Register 25 (°C)

Night set point winter mode 34 (35) Holding Register 18 (°C)
Effective set point night ->day | 11 (12) Coil 0 (user value)
U1 mode 19 (20) Holding Register 0 (not used)
Display 16 (17) 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).

Page 27 Version 3.0
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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 | 11 (12) 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 | 11 (12) Coil 0 (user value)

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

Center user set point 8(9) Holding Register 21 (°C)
Limits user set point 9 (10) Holding Register +/-0(°C)

Version 3.0 Page 28
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Modbus Registers

Coils
| Register [Descripon  [Datatype [Value  [Default |
0(1) Enable overdrive PWM/tristate Bit OFF/ON OFF
1(2) Enable overdrive 0-10V (Y3) Bit OFF/ON OFF
2(3) Enable overdrive VAV Bit OFF/ON OFF
3(4) Enable overdrive fan Bit OFF/ON OFF
4 (5) Enable overdrive Al Bit OFF/ON OFF
5(6) Enable overdrive A1 by Modbus Bit OFF/ON OFF
6(7) Service alarm reset Bit OFF/ON OFF
7 (8) Heating / cooling disabled Bit OFF/ON OFF
8(9) Night mode Bit OFF/ON OFF
9(10) | Valve output (0: direct, 1: inverse) Bit OFF/ON direct
10(11) | Fan simultaneously with valve Bit OFF/ON ON
11(12) | Effective set point after night to day mode Bit OFF/ON user value
change (0: user value, 1: Modbus value)
12 (13) | Valve jam prevention Bit OFF/ON OFF
13 (14) | Fan type (0: 3-stages, 1: EC-motor) Bit OFF/ON 3-stages
14 (15) | Fan stage 3 disabled Bit OFF/ON OFF
15 (16) | Effective fan stage after night to day mode Bit OFF/ON user value
change (0: user value, 1: Modbus value)
16 (17) | Display (0: temperature, 1: set point) Bit OFF/ON temperature
17 (18) | DI1 operation direction (0: NC, 1: NO) Bit OFF/ON NC
18 (19) | DI2 operation direction (0: NC, 1: NO) Bit OFF/ON NC
19 (20) | Valve operation direction (0: NC, 1: NO) Bit OFF/ON NC
20(21) | Summer mode (0: winter, 1: summer) Bit OFF/ON winter
Page 29 Version 3.0
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Discrete Inputs

0(1) Occupied by PIR Bit OFF/ON

1(2) Occupied by "Man In House" symbol Bit OFF/ON

2 (3) Day extension Bit OFF/ON

3(4) DI1 state Bit OFF/ON

4 (5) DI2 state Bit OFF/ON

5(6) CO, override Bit OFF/ON
Input Registers

[ Register [Description ~ [Datatype [Value [ Meaning |

0(1) |- UINT16 | 16 Bits

1(2) |- UINT16 | 16 Bits

2 (3) --- UINT16 16 Bits

3(4) Temperature °C SINT16 -600 ... 600 -60.0... 60.0

4 (5) External temperature sensor °C SINT16 -600 ... 600 -60.0 ... 60.0

5(6) CO;, ppm SINT16 0...2000 0...2000

6(7) Effective set point °C SINT16 50 ... 500 5.0...50.0

7 (8) Current valve % SINT16 0...1000 0.0...100.0

8(9) Current fan speed % SINT16 0...1000 0.0...100.0
9 (10) Fan speed (Y2) % SINT16 0...1000 0.0...100.0
10 (11) | VAV (Y1) % SINT16 0...1000 0.0...100.0
11 (12) | Valve (Y3) % SINT16 0...1000 0.0...100.0
12 (13) | Ulinputvalue V SINT16 0...1000 0.0...10.00
13 (14) | External temperature sensor (connector) °C | SINT16 -600 ... 600 -60.0 ... 60.0
14 (15) | VAV control (0: CO,, 1: Tmp, 2: PIR) SINT16 0..2 0..2
15 (16) | Set point user °C SINT16 Xy x/10 ...y/10
16 (17) | Fan stage user SINT16 0..4 Off, 1, 2, 3,

Automatic

17 (18) | Set point deviation user °C SINT16 Xy x/10 ...y/10
Version 3.0 Page 30
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Holding Registers

0(1) Fan speed Modbus SINT16 0..4 0Off,1,2,3, |0
Automatic
1(2) Set point Modbus °C SINT16 80 ...500 8.0..50.0 |210
2(3) Override valve PWM Modbus SINT16 0...1000 0.00... 0
(A2) % 100.0
3(4) Override valve 0 - 10V Modbus SINT16 0...1000 0.00 ... 0
(Y3) % 100.0
4 (5) Override VAV Modbus (Y1) % SINT16 0...1000 0.00... 0
100.0
5(6) Override fan Modbus (Y2) % SINT16 0...1000 0.00 ... 0
100.0
6(7) External temperature sensor / SINT16 0..7 0..7 0
DI2 input (0: not used, 1: ext.
tmp., 2: door/window contact,
3: condensation switch, 4: floor
temp. min, 5: floor temp. makx, 6:
min and max values, 7:
summer/winter switch)
7 (8) Temp. sensor adjustment °C SINT16 -30...30 -3.0..3.0 0
8(9) Center user set point °C SINT16 180..260 | 18.0...26.0 | 210
9 (10) | Limits user set point °C SINT16 0..160 0.0..16.0 |30
10 (11) | Control SINT16 0..2 P—-PI-Th 1
11(12) | Proportional band °C SINT16 10...320 1.0..32.0 |10
12 (13) | Integration time s SINT16 50..5000 | 50..5000 | 300
13 (14) | Fresh air control (0: CO,/T, 1: SINT16 0..3 0..3 0
Day/T, 2: CO,, 3: Day)
14 (15) | DI1 mode (0: not used, 1: SINT16 0..2 0..2 0
day/night change, 2:
summer/winter switch)
15 (16) | DI1 delay passive -> active min SINT16 0..60 0..60 0
16 (17) | DI1 delay active -> passive min SINT16 0..60 0..60 5
17 (18) | Duration temporary day mode SINT16 1..480 1..480 120
min
18 (19) | Min. VAV in day mode % SINT16 0...1000 0..100 0
19 (20) | U1 mode (0: not used, 1: CO,, 2: | SINT16 0..3 0..3 0
set point, 3: temperature)
20 (21) | Minimum valve % SINT16 0...500 0..50 0
21(22) | Maximum valve % SINT16 500...1000 | 50...100 1000
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22 (23) | Minimum fan % SINT16 0..500 0..50 0

23 (24) | Maximum fan % SINT16 500...1000 | 50...100 1000

24 (25) | Minimum VAV % SINT16 0..500 0..50 0

25 (26 Maximum VAV % SINT16 500...1000 | 50...100 1000

26 (27) | Scaling fan max % SINT16 0...1000 0..100 1000

27 (28) | Scaling fan min % SINT16 0...1000 0..100 0

28 (29) | Fan usage (O: off, 1:0on) SINT16 0..1 0..1 0

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

30(31) | Upper limit P-band for CO, SINT16 500 ... 2000 | 500 ...2000 | 1250
control ppm

31(32) | - SINT16 0..4 0..4 0

32 (33) | Floor temperature compensation | SINT16 0..20 0..20 1

33 (34) | Night set point summer mode SINT16 80 ... 300 8.0..30.0 | 250

34 (35) | Night set point winter mode SINT16 80 ...300 8.0..30.0 | 180

35(36) | Running time 3-stage motor (sec) | SINT16 30...300 30...300 180

36 (37) | Actuator (0: 3-stage motor, 1: SINT16 0..1 0..1 0
thermal actuator)

37 (38) | Floor temperature min SINT16 80 ...500 8.0..50.0 |230

38 (39) | Floor temperature max SINT16 80 ... 500 8.0..50.0 | 350
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