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Reprinting/copying
Thismounting-andoperationmanualincludingallpartsis
copyrighted.Anotheruseoutsidethecopyrightrequires
theapprovalofRESOL-ElektronischeRegelungenGmbH.
Thisespeciallyappliesforcopies,translations,microfilms
andthestorageintoelectronicsystems.
Editor:RESOL-ElektronischeRegelungenGmbH

Importantnotice:
Wetookalotofcareoverthetextsanddrawingsofthis
manualandtothebestofourknowledgeandconsent.As
faultscanneverbeexcluded,pleasenote:
Yourowncalculationsandplansunderconsiderationof
thecurrentnormsandDIN-directionsshouldonlybe
basisforyourprojects.Wedon´tofferaguaranteeforthe
completenessofthedrawingsandtextsofthismanual
-theyonlyrepresentsomeexamples.Theycanonlybe
usedonownrisk.Noliabilityisassumedforincorrect,
incompleteorfalseinformationandtheresultingdamages.

Errorsantechnicalchangesexcepted.

Safetyregulations:
Pleasereadthefollowinginformationcarefullybefore
installingandoperatingthecontroller.Inthiswaydamageto
thesolarsystembywronginstallationwillbeavoided.Please
observethatthemountingisadaptedtothecharacteristics
ofthebuilding,thatthelocalregulationsarerespectedand
isconformwiththetechnicalrules.

CU7206017101
UL60730-1A:2002
CSAE60730.1:2002

USUSCC
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• System-monitoring-display

• Upto4temperaturesensors
Pt1000

• 9basicsystemsselectable

• Heatbalancing

• RESOLVBus®

• Functioncontrol

• Thermostatfunction
(timecontrolled)

• Parameterisationandcontrolof
thesystembyRESOLService
Center;Softwareispossible

• User-friendlyoperationbysimple
handling

• Housinginoutstandingdesign
andcompactdimensions,easyto
install

Technicaldata

Housing: 
plastic,PC-ABSandPMMA

Protectiontype:IP20/DIN40050

Ambienttemp.:32...104°F
Size:172x110x46mm

Mounting:wallmounting,mounting
intopatch-panelsispossible

Display: System screen for sys-
tem visualisation, 16-segment display,
7-segmentdisplay,8symbolsforsystem
statusandoperatingcontrollamp

Operation:by3pushbuttons inthe
frontofthehousing

Functions:Differential temperature
controllerwithoptionaladd-onsystem
functions.Functioncontrolaccording
to BAW-standards, operating hours
counterforsolarpump,tubecollector
special function, thermostat function
andheatquantitybalancing.

Inputs:for4temperaturesensors

Pt1000

Outputs:2electromechanicalrelays

Bus:RESOLVBus®

Powersupply: 
115V~

Totalpowersupply: 
4(2)A115V~

Scopeofdelivery:

1xDeltaSol®BSPlus

1xaccessorybag
1xsparefuseT4A
2xscrewsanddowels
4xstrainreliefandscrews

Additionallyenclosedinthefullkit:
2xsensorFKP6
2xsensorFRP6
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VBus®

display

pushbutton

canfuse4A

cableconduitswithstrain
relief

cover

1 2
S1 S2 S3

3 4 5 6

Temp. SensorPt1000
LNR1NR2N
201918171615

S4
7 8 141312

DE-45527Hattingen
DeltaSolBSPlus

2(1) A115
2

V~
(1) A115V~

R1
R2

T4A
115V~

CU7206017101
UL60730-1A:2002
CSAE60730.1:2002

VBus
9 10

1.1 Mounting

Thisunitmustonlybelocatedinternally.Itisnotsuitable
for installation in hazardous locations and shouldnot be
sitedneartoanyelectromagneticfield.Thecontrollermust
additionallybeequippedwithanall-polargapofatleast3mm
orwithagapaccordingtothevalidinstallatonregulations,
e.g.LS-switchesorfuses.Pleaseensuresensorcablesand
acpowersupplyareseparated

1. Unscrewthecross-headscrewofthecoverandremove
itfromthehousing.

2. Marktheupperfasteningpointonthesubsurface

 andpremounttheencloseddowelandscrew.

3. Mountthehousingtotheupperfasteningpointandmark
thelowerfasteningpointonthesubsurface(pitchofhole
130mm),afterwardssetthelowerdowel.

4. Mountthehousingtothetopandfixitwiththelower.
fasteningscrew.

.

1. Installation Warning!
Switch-offpowersupplybefore
openingthehousing.

1.2Electricalconnection
Thepowersupplytothecontrollermustonlybemadeby
anexternalpowersupplyswitch(laststepofinstallation!)
andthelinevoltagemustbe115Volt(50...60Hz).Flexible
linesaretobefixedatthehousingbyenclosedstrainrelief
supportsandscrews.

Thecontrollerisequippedwith2standardrelays,towhich
theconsumerse.g.pumps,valvesetc.canbeconnected:

•Relay1 
18=conductorR1 
17=neutralconductorN
13=groundclamp

•Relay2 
16=conductorR2 
15=neutralconductorN
14=groundclamp

Thetemperaturesensors(S1uptoS4)willbe
connectedtothefollowingterminalsindependentlyofthe
polarity:

1/2=Sensor1(e.g.Sensorcollector1) 
3/4=Sensor2(e.g.Sensortank1) 
5/6=Sensor3(e.g.Sensorcollector2) 
7/8=Sensor4(e.g.Sensortank2)

Thepowersupplyiseffectedtotheclamps: 
19=neutralconductorN
20=conductorL
12=groundclamp

netclamps

fuse

consumerclampsSensorclamp

fastening

fixing

groundclamp

Electrostaticdischargecanleadtodamagesofelec-
troniccomponents!

Dangerousvoltageoncontact!
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S1

S2S4/TRF

1.2.2Allocationofclampsforsystem1 Standardsolarsystemwith1tank,1pumpand3sensors.
SensorS4/TRFcanoptionallybeusedforheatquantity
balancing.

R1

Arr1

S3

1.2.1 Datacommunication/Bus ThecontrollercomeswithaRESOLVBus®fordatacom-
municationandenergysupplyofexternalmodules.The
connectioniseffectedwithoptionalpolarityattheclamps
markedwith„VBus®“.ViathisdataBusyoucaninstallone
ormoreRESOLVBus®modules,e.g.:

 •RESOLheatquant.measurementmoduleWMZ-M1
 •RESOLlargedisplayGA3
 •RESOLDatalogger,DL1
 •RESOLDatateleindication,DFA2

Additionaly,thecontrollercanbeconnectedtothePCwith
thehelpofaRESOLRS-COMadapter.WiththeRESOL
ServiceCenterSoftware(RCS)thecontrollerparameters
canbechanged,measurementscanbereadout,processed
andvisualised.Thesoftwareenablesaneasyfunctioncon-
trolandadjustmentofthesystem.AlightVersionofthe
softwarecanbedownloadedfromwww.resol.deforfree.

1 2
S1 S2 S3

3 4 5 6

Temp. SensorPt1000
LNR1NR2N
201918171615

S4
7 8 141312

DE-45527Hattingen
DeltaSolBSPlus

2(1) A115
2

V~
(1) A115V~

R1
R2

T4A
115V~

CU7206017101
UL60730-1A:2002
CSAE60730.1:2002

VBus
9 10

RESOLVBus
connectionclamps

Symbol Specification
S1 Collectorsensor
S2 Tanksensorbelow
S3 Tanksensoratthetop

(optionally)
S4/TRF Sensorforheatquantity

measurement(optionally)
R1 Solarpump
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R2

S1

S2

R1 S3

S4/TRF

1.2.4Allocationofclampsforsystem3 Solarsystemandafter-heatingwith1tank,3sensors
andafter-heating.SensorS4/TRFcanoptionallybeusedfor
heatquantitybalancing.

Arr3

S1

S3

S4

R1

R2

S2

1.2.3 Allocationofclampsforsystem2 Solarsystemandheatexchangewithanexisting
tankwith1tank,4sensorsand2pumps.

Arr2

Tank1 Tank2

Symbol Specification
S1 Collectorsensor
S2 Tanksensorlower
S3 Tanksensoratthetop
S4 TankSensor2
R1 Solarpump
R2 Pumpforheatexchange

Symbol Specification
S1 Collectorsensor
S2 Tanksensorlower
S3 Tanksensoratthetop

S4/TRF Sensorforheatquantity
balancing(optional)

R1 Solarpump
R2 Pumpforheatexchange
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1.2.5 Allocationofclampsforsystem4

1.2.6 Allocationofclampsforsystem5

S2

R1

S3
R2

S1

Solarsystemandtankchargeinlayerswith1tank,
3sensors,1solarpumpand3-way-valvefortankcharge
inlayers.SensorS4/TRFcanoptionallybeusedforheat
quantitybalancing.

2-tank-solarsystemwithvalvelogicwith2tanks,
3sensors,1solarpumpand13-way-valve.SensorS4/TRF
canoptionallybeusedforheatquantitybalancing.

R2

S4/TRF

S1

R1

S2 S3

S4/TRF

Arr4

Arr5

Tank1 Tank2

Symbol Specification
S1 Collectorsensor
S2 Tanksensorlower
S3 Tanksensoratthetop

S4/TRF Sensorforheatquantity
balancing(optionally)

R1 Solarpump
R2 3-way-valve

Symbol Specification
S1 Collectorsensor
S2 Tanksensor1
S3 Tanksensor2

S4/TRF Sensorforheatquantity
balancing(optionally)

R1 Solarpump
R2 3-way-valve
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1.2.7Allocationofclampsforsystem7 Solar systemwitheast-westcollectors, 1 tank,
3sensorsand2solarpumps.

R1 R2

S1

S2

S3

Arr7

S1

S2 S3R1 R2

1.2.6 Allocationofclampsforsystem6 2-tank-solarsystemwithpumplogicwith2tanks,3
sensorsand2solarpumps.

Arr6

Tank1 Tank2

S4

Symbol Specification
S1 Collectorsensor
S2 Tanksensor1
S3 Tanksensor2
S4 Measuringsensor

(optinal)
R1 Solarpump1
R2 Solarpump2

Symbol Specification
S1 Collectorsensor
S2 Tanksensor1
S3 Collectorsensor2
S4 Measuringsensor

(optinal)
R1 Solarpumpcollector1
R2 Solarpumpcollector2



DeltaSol®BSPlus
©
R
ES
O
L
06
19
4
D
el
ta
so
lB
S
Pl
us
/U
S.
m
on
.in
dd

9|

S1

S3

S2

S4

R2

R1

S1

S4

S2

S3R1

R2

1.2.8 Allocationofclampsforsystem8

1.2.9 Allocationofclampsforsystem9

Solarsystemwithafter-heatingbysolidfuelboiler
with1tank,4sensors,1solarpumpand1pumpforafter-
heating.

Solarsystemandheatingcircuitreverseraisingwith
1tank,4sensors,1solarpumpand13-way-valveforheating
circuitreverseraising.

Arr8

Arr9

Symbol Specification
S1 Collectorsensor
S2 Lowertanksensor
S3 Uppertanksensor
S4 Tankforsolidfuelboiler
R1 Solarpump
R2 Pumpforsolidhot

fuelboiler

Symbol Specification
S1 Collectorsensor
S2 Lowertanksensor
S3 Uppertanksensor
S4 Heatingcircuitreturn
R1 Solarpump
R2 3-way-valve
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13
2

backward forward

SET
(selection/adjustmentmode)

Thesystemmonitoringdisplayconsistsof3blocks:indica-
tionofthechannel,toolbarandsystemscreen(active
systemscheme).

Theindicationchannelconsistsoftwolines.Theupper
lineisanalphanumeric16-segmentindicationinwhichmainly
thechannelnames/menuitemsareshown.Inthelower
7-segmentindication,thechannelvaluesandtheadjustment
parametersareindicated.
Temperaturesandtemperaturedifferencesareindicatedin
°F/°CorRa/K.

2.2.1 Channelindication

indicationchannelonly

2.2.2 Toolbar

Theadditionalsymbolsofthetoolbarindicatethecurrent
systemstatus.

toolbaronly

2. Opeartionandfunction
2.1 Pushbuttonsforadjustment

The controller is operated by 3 pushbuttons below the
display.The forward-key (1) is used for scrolling forward
throughtheindicationmenuortoincreasetheadjustment
values.Thebackwards-key(2) isaccordinglyused for the
reversefunction.

For adjustment of last indication channel, keep button 1
pressedfor3seconds.Ifanadjustmentvalueisshownon
thedisplay,SETisindicated.Inthiscaseyoucanpressthe
key„Set“(3)inordertochangeintoinputmode.

Selectachannelbykeys1and2
Shortlypresskey3,sothatSETisblinking.
Adjustthevaluebykeys1and2
Shortlypresskey3,sothatSETpermanentlyappears,
theadjustedvalueisnowsaved.

2.2 Systemmonitoringdisplay

!







FullMonitoring-Display

Symbol standard blinking

relay1active

relay2active

maximumtanklimitation
active/maximumtank
temperatureexceeded

collectorcoolingfunctionor
reccolingfunctionactive

antifreeze-functionactivated
collectorminimumlimitation
orantifreezefunctionactive


collectorsecurityshutdownor
tanksecurtiyshutdownactive

+ sensordefect

+ manualoperationactive

anadjustmentchannelis
changedSET-mode
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Thesystemscreen(activesystemscheme)showsthe
schemesselectedonthecontroller.Itconsistsofseveral
systemcomponentsymbols,whichare-dependingonthe
currentstatusofthesystem-eitherflashing,permanently
shownorhidden.

Sensors

Collector1

Collector2

Pumps

Heatingcircuit

Sensor

Additional symbol for
operationoftheburner

Valve

TankTankheat-exchanger Tank2orafterheating(with
anadditionalsymbol)

uppersensortank

Valve

Pump

3-way-valve
Theflowdirectionorthe
currentbreakingcapacity
isalwaysshown.

Heatingcircuit
Tanks1and2
withheat-exchanger

Afterheating
withburnersymbol

Temperaturesensor

2.2.3 Systemscreen

SystemScreenonly

Constantlygreen: everythingallright
Red/greenblinking: initialisationphase
 manualoperation
Redblinking: sensordefect 

(sensorsymbolisquicklyblinking)

2.3 Blinkingcodes

2.3.2LEDblinkingcodes

2.3.1Systemscreenblinkingcodes
• Pumpsareblinkingduringstartingphase
• Sensorsareblinkingiftherespectivesensor-indication
channelisselected.

• Sensorsarequicklyblinkingincaseofsensordefect.
• Burnersymbolisblinkingifafter-heatingisactivated

Collectors
withcollectorsensor
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3.Primarycommissioning
 Forprimarycommissioningthesystemschemehastobeadjustedfirst

1.ACpowersupplymustbeactivatedatfirst.Thecontroller
passesaninitialisationphaseduringwhichtheoperating
controllampisblinkingredandgreen.Afterhavingfinished
theinitialisation,thecontrollerisinautomaticoperation
withfactorysettings.Thepreadjustedsystemschemeis
Arr1.

2.ClocktimeadjustmentinchannelTIME.Bypressingthe
buttononceyoucanadjusthours,pressingit 

onceagaintheminutes.Thetimecanbeadjustedbybuttons
1and2andsavedbypressingthe button.

3.-selectadjustmentchannelArr

 -changeinto -mode(see2.1)

 -adjustmentaresavedbypressingbutton

Nowthecontrollerisreadyforoperationandshouldenable
anoptimumoperationofthesolarsystemwiththefactory
settings.

Systemsurvey:

Arr1: standardsolarsystem

Arr2: solarsystemwithheatexchange

Arr3: solarsystemwithafter-heating

Arr4: solarsystemwithtankchargeinlayers

Arr5: 2-tanksolarsystemwithvalvelogic

Arr6: 2-tanksolarsystemwithpumplogic

Arr7: solarsystemwith2collectorsand1tank

Arr8: solarsystemwithafter-heatingbysolidhotfuel
  boilers
Arr9: solarsystemwithheatingcircuitreverseraising

13
2

backward forward

SET
(selection/adjustmentmode)

operatingcontrollamp

Arr1 Arr2

Arr3 Arr4

Arr5 Arr6

Arr7 Arr8

Arr9
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4. Controlparameterandindicationchannels
4.1 Channel-overview

Legend:

x

Correspondingchannelisavailable.

x*

Correspondingchannelisavailableiftheappropriateoption
isactivated.

 
Correspondingchannelisonlyavailableiftheoptionheat
quantitymeasurementisactivated(OHQM).

 MEDT

Thechannelantifreezecontent(MED%) isonlyshown
iftheantifreezeisnotwaterorTyfocorLS/G-LS
(MEDT0or3).Adjustmentsconcerningtheantifreeze
contentwillonlymakesenseiftheantifreezeisusedinthe
solarcircuit.

 
Correspondingchannelisonlyavailableiftheoptionheat
quantitymeasurementisdeactivated(OHQM).

Pleasenote: 
S3andS4areonlyindicatedincaseofsensorsconnected

Channnel
Arr

Specification Page
1 2 3 4 5 6 7 8 9

COL x x x x x x x x Temperaturecollector1 15
COL1 x Temperaturecollector1 15
TST x x Temperaturetank1 15
TSTU x x x x Temperaturetank1below 15
TST1 x x x Temperaturetank1below 15
TSTO x x x x x Temperaturetank1atthetop 15
TST2 x x x Temperaturetank2below 15
TFSB x Temperaturesolidhotfuelboiler 15
TRET x Temperatureheatingcircuit 15
COL2 x Temperaturecollector2 15
S3 x Temperaturesensor3 15
TRF   Temperaturereturnsensor 15
S4     x x Temperaturesensor4 15
hP x x x x Operatinghoursrelay1 16
hP1 x x x x x Operatinghoursrelay1 16
hP2 x x x x x Operatinghoursrelay2 16
kWh     HeatquantitykWh 16
MWh     HeatquantityMWh 16
time x Time 15
Arr 1-9 System 12
DTO x x x x x x Switch-ontemperaturediff 17
DT1O x x x Switch-ontemperaturediff1 17
DTF x x x x x x Switch-offtemperaturediff1 17
DT1F x x x Switch-offtemperaturedifference 17

SMX x x x x x x Maximumtemperaturetank1 17
S1MX x x x Maximumtemperaturetank1 17
DT2O x x x Switch-ontemperaturedifference2 17
DT2F x x x Switch-offtemperaturedifference2 17
S2MX x x x Maximumtemperaturetank2 17
EM x x x x x x x x emergencytemperaturecollector1 18
EM1 x emergencytemperaturecollector1 18
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Channel
Arr

Specification Page
1 2 3 4 5 6 7 8 9

OCX x x x x x x x x optioncollectorcoolingcollector1 18
OCX1 x optioncollectorcoolingcollector1 18
CMX x* x* x* x* x* x* x* x* maximumtemperaturecollector1 18
CMX1 x* maximumtemperaturecollector1 18
OKN x x x x x x x x optionminimumlimitationcollector1 18
OKN1 x optionminimumlimitationcollector1 18
CMN x* x* x* x* x* x* x* x* minimuntemperaturecollector1 18
CMN1 x* minimuntemperaturecollector1 18
OCF x x x x x x x x optionantifreezecollector1 18
OCF1 x optionantifreezecollector1 18
CFR x* x* x* x* x* x* x* x* antifreezetemperaturecollector1 18
CFR1 x* antifreezetemperaturecollector1 18
EM2 x emergencytemperaturecollector2 18
OCX2 x optioncollectorcoolingcollector2 18
KMX2 x* maximumtemperaturecollector2 18
OCN2 x optionmiminumlimitationcollector2 18
CMN2 x* miniumtemperaturecollector2 18
OCF2 x optionantifreezecollector2 18
CFR2 x* antifreezetemperaturecollector2 18
PRIO x x x priority 19
tST x x x stoptime 19
tRUN x x x Ciruclationtime 19
OREC x x x x x x x x x optionreccoling 19
OTC x x x x x x x x x optiontubecollector 19
DT3O x x switch-ontemperaturedifference3 17
DT3F x x switch-offtemperaturedifference3 17
MX3O x x switch-ontresholdformaximumtemp. 17
MX3F x x switch-offtresholdformaximumtemp. 17
MN3O x x switch-ontresholdforminimumtemp. 17
MN3F x x switch-offtresholdforminimumtemp. 17
AHO x switch-ontemp.forthermostat1 20
AHF x switch-offtemp.forthermostat1 20
OHQM x x x x optionWMZ 16
FMAX     maximumflow 16
MEDT     antifreezetype 16
MED% MEDT MEDT MEDT MEDT antifreezecontent 16
t1on x Switchontime1thermostat 20
t1off x Switchofftime1thermostat 20
t2on x Switchontime2thermostat 20
t2off x Switchofftime2thermostat 20
t3on x Switchontime3thermostat 20
t3off x Switchofftime3thermostat 20
HND1 x x x x x x x x x manualoperationrelay1 20
HND2 x x x x x x x x x manualoperationrelay2 20
LANG x x x x x x x x x Language 20
UNIT x x x x x x x x x Changeover°FAH/°CEL 20
PROG XX.XX programnumber

VERS X.XX versionnumber



DeltaSol®BSPlus
©
R
ES
O
L
06
19
4
D
el
ta
so
lB
S
Pl
us
/U
S.
m
on
.in
dd

15|

4.1.1 Indicataionofcollectortemperatures

Showsthecurrentcollectortemperature.

• COL : collectortemperature(1-collector-system)
• COL1: collectortemperature1
• COL2: collectortemperature2

COL,COL1,COL2:
Collectortemperature
displayrange:-40...+480°F

4.1.2 Indicationoftanktemperatures

Showsthecurrenttanktemperature.

• TST : tanktemperature(1-tank-system)
• TSTL : tanktemperaturelower
• TSTU: tanktemperatureabove
• TST1 : temperaturetank1
• TST2 : temperaturetank2

TST,TSTL,TSTU,
TST1,TST2:
Tanktemperatures
Displayrange:-40...+480°F

4.1.3 Indicationofsensor3andsensor4

Showsthecurrenttemperatureofthecorrespondingaddi-
tionalsensor(withoutcontrolfunction).

• S3 : temperaturesensor3
• S4 : temperaturesensor4
Pleasenote: 
S3andS4areonlyshownifthetemperaturesensorsare
connected.

S3,S4:
S3,S4:
Sensortemperatures
Displayrange:-40...+480°F

4.1.4 Indicationofothertemperatures

Showsthecurrent temperatureof thecorresponding
sensor.

• TFSB : temperaturesolidfuelboiler
• TRET: temperatureheatingreverseraising
• TRF : temperaturereturnflow

TFSB,TRET,TRF:
othermeasuredtemperatures
Displayrange:-40...+480°F

4.1.5 Time

Inthischannelthecurrenttimeisindicated.
Bypressingbutton for2secondsthehours,bypressing
itagaintheminutesaredisplayedblinking.Thetimecan
besetbybuttons1and2andsavedbypressingthe 
button.
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4.1.7Heatquantitybalancing

OHQM:Heatquantitymeasu-
rement
Adjustmentrange:OFF...ON
Factorysetting:OFF

Aheatquantitybalancingispossibleforthebasicsystems
(Arr)1,3,4and5inconjunctionwithaflowmeter.You
justhavetoactivatetheoptionheatquantitybalancingin
channelOHQM.

Thevolumeflowreadableattheflowmeter(l/min)must
beadjustedinthechannelFMAX.Antifreezetypeand
concentrationoftheheattransfermediumareindicatedon
channelsMEDTandMED%.

Typeofantifreeze:
0:water 
1:propyleneglycol 
2:ethyleneglycol 
3:Tyfocor®LS/G-LS



Theheatquantitytransportedismeasuredbytheindica-
tionofthevolumeflowandthereferencesensoroffeed
flowS1andreturnflowT-.ItisshowninkWh-partsinthe
indicationchannelkWhandinMWh-partsintheindication
channelMWh.Thesumofbothchannelsformthetotal
heatoutput.

Theheatquantityaddedupcanbereset.Assoonasoneof
thedisplaychannelsoftheheatquantityisselected,symbol

ispermanentlyshownonthedisplay.TheSET(3)button
mustpressedforapprox.2secondsinordertogetbackinto
theRESET-modeofthecounter.Thedisplay-symbol is
blinkingandthevalueforheatquantitywillbesetto0.In
ordertofinishtheRESET-procedure,thebutton must
bepressedinordertoconfirmthedata.

Inorderto interrupttheRESET-procedure,nobutton
shouldbepressedforabout5seconds.Thecontrollerre-
turnsautomaticallyintotheindicatonmode.

FMAX:Volumeflowin
l/min
Adjustmentrange0...20
instepsof0,1
Factorysetting6,0

kWh/MWh:Heatquantity
inkWh/MWh
Displaychannel

MEDT:antifreeze 
Adjustmentrange0...3
Factorysetting1

MED%:Concentrationof
antifreezein(Vol-)% 
MED%isblindedoutby
MEDT0and3.
Adjustementrange20...70
Factorysetting45

4.1.6Operatinghourscounter

Theoperatinghourscounteraddsupthesolaroperating
hoursoftherespectiverelay(hP/hP1/hP2).Fullhours
areshownonthedisplay.

Aftertheoperatinghoursareaddedup,theycanbereset.
Assoonasoneoperatinghourschannelisselected,symbol

 ispermanentlyshownonthedisplay.ThebuttonSET
(3)mustpressedforapprox.2secondsinordertogetback
intotheRESET-modeofthecounter.Thedisplay-symbol
isblinkingandtheoperatinghourswillbesetto0.In

ordertofinishtheRESET-procedure,thebutton must
bepressedinordertoconfirmthedata.

InordertointerrupttheRESET-procedure,don’tpressany
buttonforabout5seconds.Thecontrollerreturnsauto-
maticallyintotheindicationmode.

hP/hP1/hP2:
operatinghourscounter
Indicationchannel
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4.1.8 ∆T-regulation

DTF/DT1F/DT2F/DT3F:
Switchontemperaturediff.
Adjustmentrange2,0...40,0°Ra
Factorysetting12,0°Ra

DTO/DT1O/DT2O/
DT3O:
Switch-offtemperaturediff.
Adjustmentrange1,0...39,0°Ra
Factorysetting8,0°Ra

4.1.9Tankmaximumtemperature

Iftheadjustedmaximumtemperatureisexceeded,afurther
loadingofthetankisstoppedsothatadamagingoverheating
canbeavoided.Ifthemaximumtanktemperatureisexceeded,
symbol isshownonthedisplay.
Pleasenote:Thecontroller isequippedwithasecurity-
switch-offofthetank,whichavoidsafurtherloadingofthe
tankif295°Fisreachedatthetank.

SMX/S1MX/S2MX:
Maximumtanktemp.
Adjustmentrange-40...+480°F
Factorysetting-140°F

Firstthecontrollerworks inthesamewayasastandard
differential controller. If the switch-ondifference (DTF /
DT1F /DT2F) is reached, thepump is activated. If the
adjustedswitch-offtemperatureisunderrun(DTO/DT1O
/DT2O),thecontrollerswitches-off.
DTFandDTSarelockedagainsteachother.DTShas
tobeatleastby0,5°RaaboveDTF.

Maximumtemperaturelimitation

Thecontroller isequippedwithanindependenttempe-
raturedifferential regulation forwhichminimumand
maximumtemperaturelimationsaswellascorresponding
switch-onand-offtemperaturescanbeseparatelyadjusted.
OnlypossibleforArr=2and8(e.g.forsolidfuelboilersor
heatexchangeregulation).

If theadjustedvalueMX3O isexceeded,relay2will
be deactivated.When falling belowMX3F, the re-
laywillbeswitchedonagain.  
Referencesensor: 
S3byArr8(TSTU) 
S4byArr2(TST2)

IstheadjustedvalueMN3Ounderrun,relay2willbe
deactivated.By fallingbelowMN3F, therelaywillbe
switchedonagain.    
Referencesensor: 
S4byArr8(TFSB) 
S3byArr2(TSTU)

Bothswitchon-andswitchofftemperaturedifferences
DT3FandDT3Oapplyparallely forthemaximal-and
minimaltemperaturelimit.

MX3O/MX3F:
Maximumtemperaturelimi-
tation
Adjustmentrange30...205°F
Factorysetting
MX3O140°F
MX3F136°F

Minimumtemperaturelimitation
MN3O/MN3F:
Minimumtemperaturelimi-
tation
Adjustmentrange30...195°F
Factorysetting:
Arr=2
MN3O40°F
MN3F50F
Arr=8
MN3O140°F
MN3F150°F

4.1.10 ∆T-controller(solidfuelboilerandheatexchange)

Pleasenote:Switch-ontemperaturedifferenceDOmust
beatleast2°Rahigherthantheswitch-offtemperature-
differenceDF.
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CMN/CMN1/CMN2:

col.minimumtemperature
Adjustmentrange50...195°F
Factorysetting50°F

CMX/CMX1/CMX2:
collectormaximumtemperature
Adjustmentrange210...380°F
Factorysetting250°F

4.1.12Systemcooling Iftheadjustedmaximumtanktemperatureisreached,the
solarsystemswitches-off.Ifnowthecollectortemperatu-
rerisestotheadjustedmaximumcollectortemperature
(CMX/CMX1/CMX2),thesolarpumpremainsactiva-
teduntilthistemperaturelimitationvalueisagainunderrun.
Thetanktemperaturemightcontinuetorise(subordinated
activemaximumtanktemperature),butonlyupto400°F
(emergencyshutdownofthetank).Ifthetanktemperature
ishigherthanthemaximumtanktemperature(SMX/
S1MX/S2MX)andthecollectortemperatureisbyat
least10°RAlowerthanthetanktemperature,thesolar
systemremainsactivateduntilthetankiscooleddownagain
bythecollectorandthetubesbelowtheadjustedmaximum
temperature(SMX/S1MX/S2MX)(onlybyactivated
ORECfunction).
Incaseofanactivatedsystem isshownonthedisplay
(blinking).Duetothecoolingfunction,thesolarsystemcan
bekeptoperableforalongerperiodonhotsummerdays
andathermalreleaseofthecollectorandtheheattransfer
mediumisensuredaswell.

OCX/OCX1/OCX2:
OptionSystemcooling
AdjustmentrangeOFF...ON
FactorysettingOFF

4.1.13Optioncollectorminimumlimitation

OCN/OCN1/OCN2:
collectorminimumlimitation
OFF/ON
FactorysettingOFF

Theminimumcollectortemperatureisaminimumswitching
temperaturewhichmust be exceeded so that the solar
pump(R1/R2) is switched-on.Theminimumtemperature
shallavoidasteadystarting-upofthesolarpump(orsolid
fuelboilerchargingpumps)forlowcollectortemperatures.
Iftheminimumtemperatureisunderrun, isshownon
thedisplay(blinking).

CFR/CFR1/CFR2:
antifreezetemperature
Adjustmentrange15...50°F
Factorysetting40°F

4.1.14Optionantifreeze

OCF/OCF1/OCF2:
antifreezefunction
AdjustmentrangeOFF/ON
FactorysettingOFF

4.1.11 Collectortemperaturelimitation
 Emergencyshutdownofthecollector

If theadjustedcollector limit temperature (EM /EM1 /
EM2) isexceededthesolarpump(R1/R2) isdeactivated
in order to avoid a damaging overheating of the solar
components(collectoremergencyshutdown).Thefactory
settingforthetemperaturelimitationis285°F-itcanbe
changedwithintheadjustmentrangeof230...400°F.Symbol
isshownonthedisplay(blinking).

EM/EM1/EM2:
temperaturelimitationcorector
Adjustmentrange230...400°F
Factorysetting285°F

Theantifreezefunctionactivatestheloadingcircuitbetween
collectorandtankiftheadjustedantifreezefunctionisun-
derruninordertoprotectthemediumagainstfreezingor
„thickening“.Iftheadjustedfrostprotectiontemperatureis
exceededby2°F,theloadingcircuitwillbedeactivated.

Pleasenote:
Asthereisonlyalimitedheatquantityofthetankavailable
forthisfunction,theantifreezefunctionshouldonlybeused
inregionswithfewdaysoftemperaturesaroundfreezing
point.



DeltaSol®BSPlus
©
R
ES
O
L
06
19
4
D
el
ta
so
lB
S
Pl
us
/U
S.
m
on
.in
dd

19|

Thecontrollerchecksthetanksregardingloadingfacilities
(switch-ondifference).Iftheprioritytankcannotbeloaded,
thelower-rankingtankischecked.Ifthelower-rankingtank
canbechargedthisiseffectedbytheso-called„oscilating
chargetime“(tRUN).Whentheoscillatingchargetimeis
overtheloadingisstopped.Thecontrollerregulatesthe
increaseofthecollectortemperature.Ifitincreasesbythe
collectorrisingtemperature(∆T-Col4°Ra,fixedsoftware
value),theexpiredbreaktimeisagainresettozeroandthe
oscillatingbreaktimestartsagain.Iftheswitch-onconditions
oftheprioritytankarenotreached,the loadingofthe
lower-rankingtankiscontinued.Ifthepriorityswitchhas
reacheditsmaximumtemperature,theoscillatingchargeis
noteffected.

Oscillatingbreaktime/oscillatingchargetime/
collectorrisingtemperature

4.1.17Tubecollectorspecialfunction Ifthecontrollermeasuresanincreaseof4°Racompared
tothecollectortemperaturestoredatlast,thesolarpump
isswitched-onto100%forabout30seconds.Afterthe
expirationofthesolarpumpruntimethecurrentcollector
temperature isstoredasanewreferencevalue. If the
measuredtemperature (newreferencevalue) isagain
exceededby4°Ra,thesolarpumpagainswitches-onfor30
seconds.Iftheswitch-ondifferencebetweencollectorand
tankisagainexceededduringtheruntimeofthesolarpump
orthestandstillofthesystem,thecontrollerautomatically
switchesovertosolarcharging.
Ifthecollectortemperaturedropsby4°Raduringstandstill,
theswitch-onvalueforthespecialtubecollectorfunction
willberecalculated.

OTC:
Tubecollectorspecialfunction
Adjustmentrange:OFF...ON
Factorysetting:OFF

4.1.16 Recoolingfunction Iftheadjustemmaximumtanktemperaute(SMX,S1MX,
S2MX) isreached,thesolarpumpremainsactivatedin
ordertoavoidanoverheatingofthecollector.Thetank
temperaturemightcontinueto increasebutonlyupto
205°F(emergencyshutdownofthetank).
Intheeveningthesolarsystemcontinuesrunninguntil
thetankiscooleddowntotheadjustedmaximumtank
temperatureviacollectorandpipes.

OREC:
optionrecooling 
adjustmentrangeOFF...ON
Factorysetting:OFF

4.1.15 Oscillatingcharge

Respectiveadjustmentvalues:
  Factorysetting Adjustmentrange

priority[PRIO] (1/Arr5,6)(2/Arr4) 0-2

oscillatingbreak-time[tST] 2min. 1-30min.

oscillatingcharge-time[tRUN] 15min. 1-30min.

DieDeltaSol®BSPlusprioritylogic Theabove-mentionedoptionsandparametersonlyhave
ameaninginmulti-tanksystems(systemArr=4,5,6).If
priority0isadjusted,thetankswhichshowatemperature
differencetowardsthecollectorareloadedinnumerical
order(tank1ortank2).Usuallyonlyonetankisloadedat
thispoint.ForArr=5,6parallelloadingisalsopossible.

priority:
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Forcontrol-andserviceworkstheoperatingmodeof
thecontrollercanbemanuallyadjustedbyselectingthe
adjustmentvalueMMinwhichthefollowingadjustments
canbemade:

4.1.19 Operatingmode

• HND1/HND2
Operatingmode

OFF : relayoff (blinking)+ 

 AUTO : relayinautomaticoperation

ON : relayon (blinking)+ 

HND1/HND2:
Operatingmode
Adjustmentrange:
OFF,AUTO,ON
Factorysetting:AUTO

The thermostat functionworks independently from the
solaroperationandcane.g.beusedfortheuseofsurplus
energyorafter-heating.

• AHO< AHF
thethermostatfunctionisusedforafter-heating

• AHO> AHF
thethermostatfunctionisusedforuseofsurplus
energy

Symbol willbeshownonthedisplayifthesecond
relayoutputisactivated.

4.1.18Thermostatfunction(Arr=3)

Afterheating

AHO:
Thermostat- 
switch-ontemperature
Adjustmentrange30...205°F
Factorysetting105°F

AHF:
Thermostat- 
switch-offtemperature
Adjustmentrange30...205°F
Factorysetting115°F

t1E,t2E,t3E:
Thermostatswitch-ontime
Adjustmentrange: 
00:00...23:45
Factorysetting:00:00

t1A,t2A,t3A:
Thermostatswitch-offtime
Adjustmentrange: 
00:00...23:45
Factorysetting:00:00

Inordertoblockthethermostatfunctionforacertain
timespan,thereare3timeframest1...t3.Ifthefunction
shouldbeactivatedonlybetweene.g.6:00and9:00,6:00
shouldbesetfort1Eand9:0shouldbesetfort1A.The
factorysettingforthethermostatfunctionisincontinuous
operation.
Ifalltimeframesshouldstopat00:00o’clock,thethermo-
statfunctioniscontinuouslyinoperation
(factorysetting).

4.1.20 Language

Themenulanguagecanbeadjustedinthischannel.

• dE : German
• En : English
• It : Italiano
• Fr : French

LANG:
Adjustmentoflanguage
Adjustmentrange:dE,En,It,Fr
Factorysetting:En

useofsurplusenergy

4.1.21 Unit

Themenuunitcanbeadjusted:

• °FAH
• °CEL

UNIT:
Adjustmentofunit
Adjustmentrange:FAH,°C
Factorysetting:FAH
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5.Tipsforfaultlocalization
Ifamalfunctionoccurs,itwillbeindicatedonthedisplayof
thecontroller:

Operatingcontrollamp

Warningsymbol
1 2
S1 S2 S3

3 4 5 6

Temp. SensorPt1000
LNR1NR2N
201918171615

S4
7 8 141312

DE-45527Hattingen
DeltaSolBSPlus

2(1) A115
2

V~
(1) A115V~

R1
R2

T4A
115V~

CU7206017101
UL60730-1A:2002
CSAE60730.1:2002

VBus
9 10

canfuse4A

OperatingcontrollampoffOperatingcontrol lampflashesred.Onthedisplaythe
symbols and appear.

°F ȍ °F ȍ
14 961 131 1213
23 980 140 1232
32 1000 149 1252
41 1019 158 1271
50 1039 167 1290
59 1058 176 1309
68 1078 185 1328
77 1097 194 1347
86 1117 203 1366
95 1136 212 1385
104 1155 221 1404
113 1175 230 1423
122 1194 239 1442

Resistancevaluesofthe
Pt1000-sensors

Checkthepowersupply

o.k.

Thecanfuseofthecontrollerisdefective.
Itcanbereplacedafterremovalofthe
frontcover(sparefuseisenclosedinthe
accessorybag).

Sensordefect.Anerrorcodeisshown
ontherelevantsensorindicationchannel
insteadofatemperature.

-88.8888.8

Linebreak.Check
theline.

Short-circuit.
Checktheline.

Pt1000-temperature sensorspinched
offcanbecheckedwithanohmmeter.
In the following theresistancevalues
correspondingtodifferenttemperatures
arelisted.
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5.1Various:

Pump starts for a shortmoment, switches-on/off
reapeatedly

Isthetemperaturediffe-
renceatthecontroller
toosmall?

no yes

Wrongplacingofthe
collectorsensor?

yes

Change ∆Ton and∆Toff
accordingly.

Mountthecollectorsen-
sor at solar feed flow
(warmestcollectorout-
put);usethe immersion
sleeveof therespective
collector.

Pumpstartsupverylateandstopsworkingsoon. Thetemperaturedifferencebetweentankandcollector
increasesenormouslyduringoperation;thecollectorcir-
cuitcannotdissipatetheheat.

Collectorcircuitpump
defect?

no yes

Heatexchangercalcified?

yes

Repair/Replace

Decalification

no

Heatexchangerplugged?

yesno

Cleaning

Heatexchangertoo
small?

yes
Newcalculationofthe
dimension.

no

Plausibilitycontrolofthe
optiontubecollectorspe-
cialfunction

Change ∆Ton and∆Toff
accordingly.

Switch-on-temperatu-
redifference∆Tontoo
large?

no yes

Collectorsensorunfavour-
ableplaced (e.g. contact
sensorinsteadofimmersion
sleevesensor?

o.k.no

Pumpisoverheated,butnoheattransferfromcollector
tothetank,feedflowandreturnflowareequallywarm,
possiblyalsobubbleinthetubes

Exhaustthesystem;incre-
asesystempressuretoat
leaststaticprimarypres-
sureplus0,5bar;ifneces-
sarycontinuetoincrease,
switchthepumponand
offforashorttime

Airinthesystem?

no yes

Isthecollectorcircuit
blockedatthedirttrap?

yes

Cleanthedirttrap

Ifnecessaryactivatetube
collectorfunction.

yes

o.k.
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a b
Tanksarecooledduringthenight.

Doescollectorcircuit
pumprunduringthe
night?

no yes

Checkthecontroller
functions

Collectortemperatureis
atnighthigherthanambi-
enttemperature.

no yes

Check the return flow
preventerinfeedflowand
returnflowwithregardto
thefunctionalefficiency.

Isthetankinsulation
sufficient?

yes no Intensifytheinsulation.

Isthetankinsulationclo-
seenoughtothestore?

yes no

Replaceor intensifythe
insulation.

Arethetankconnections
insulated?

yes no Insulateconnections.

Warmwateroutflow
upwards?

no yes

Changeconnectionand
letthewater flowside-
wardsorthroughasiphon
(bowdownwards); less
tanklossesnow?

Doeswarmwatercircu-
lationrunforaverylong
time?

no yes

Usethecirculationpump
withtimerandswitch-off
thermostat(energyeffi-
cientcirculation)

Thesolarcircuitpumpdoesnotworkalthoughthecoll-
ectorisobviouslywarmerthanthetank.

DoesthecontrolLED
flash?

yes no

Doesthepumpstartup
inmanualoperation?

yes

Thereisnocurrent;check
fuses/replacethemand
checkpowersupply.

Theadjustedtemperature
differenceforstartingthe
pumpistoohigh;choose
amatchingsetting

no

Isthecurrentofthe
pumpreleasedbythe
controller?

yes

Isthepumpstuck?

Putthepumpintooperati-
onbymeansofascrewdri-
ver;isitpassablenow?

Isthepumpoutoforder?
-replaceifnecessary

Arethefuseso.k.?

Controllerseemstobe
defective-replaceit.

no yes

no

no yes

Replacethefuses.

Switch-offthecirculation
pumpand theblocking
valvefor1night;lesstank
losses?

yes no

Checkthepumpsofthe
after-heatingcircuitac-
cordingtonightlyrunand
defectreturnflowpreven-
ter;problemsolved?

no

no yes

o.k.

Controlthereturnflow
preventerinwarmwater
circulation-o.k.

yes no

Pleasealsocheckfurther
pumpswhichareconnec-
tedtothesolartank.

Thegravitationcirculation
inthecirculation line is
toostrong;insertastron-
gerreturnflowpreventer
oranelectrical2-wayval-
vebehindthecirculation
pump;the2-wayvalveis
open inpumpoperati-
on,otherwiseitisclosed,
conectpumpand2-way
valve inparallel;activate
thecirculationagain!

Cleaningorreplacement.

a

a b

b
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Distributedby:

Comments:
Thedesignandthespecificationscanbechangedwithoutadvancenotice.
Theillustrationscandifferfromtheproductionmodel.

6.Accessory

Overvoltageprotection

WehighlyrecommendtoinstalltheRESOLovervoltage
protectioninordertoavoidovervoltagedamagesatthe
collector(e.g.bylightning).

Sensors

Ourproductrangecompriseshigh-precisionplatintem-
peraturesensors,flatscrewsensors,ambienttemperature
sensors, indoortemperaturesensors,cylindricalclip-on
sensorsandirradiationsensors,alsotobeusedascomplete
sensorswithsensorpocket.

Flowmeter

Inordertoeffectaheatquantitybalancing,youneedaflow-
meterformeasuringthevolumeflowinyoursystem.

RESOL-ElektronischeRegelungenGmbH

Heiskampstraße10
D-45527Hattingen

Tel.: +49(0)2324/9648-0
Fax: +49(0)2324/9648-55

www.resol.de
info@resol.de

RS-COMAdapter

BymeansofaRS-COMAdaptersthecontrollercanbe
connectedtoaPC.

RESOLServiceCenterSoftware

Thecontrollercanbevisualizedandconfiguredcomfortably
byPCwiththeRESOLServiceCenterSoftware.

Alightversionofthesoftwarecanbedownloadedfrom
www.resol.deforfree.


