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Triac controller for proportional control
of electric heating

PULSER is a complete proportional controller for electric heating. It
has automatic voltage adjustment and can be used with either built-
in sensor or external sensor. PULSER pulses the whole load On -
Off. The ratio between On-time and Off-time is varied 0 - 100% to
suit the prevailing heat demand. The current is always switched at
zero phase angle to prevent RFI.

PULSER is only intended for electric heating control. The control
principle makes it unsuitable for motor- or lighting control.

N.B. PULSER cannot control 3-phase loads, as one phase is
regulated.

Control principle

PULSER pulses the full load On - Off. PULSER adjusts the mean
power output to the prevailing power demand by proportionally
adjusting the ratio between On-time and Off-time. The pulse period
(=the sum of On-time and Off-time) is fixed 60 seconds.

PULSER has zero phase-angle firing to eliminate RFI.

PULSER automatically adjusts its control mode to suit the control
object dynamics.

For rapid temperature changes i. e. supply air control PULSER will
act as a PI controller with a proportional band of 20K and a reset
time of 6 minutes.

For slow temperature changes i. e. room control PULSER will act as
a P controller with a proportional band of 1.5K.

Assembly

Remove the front. The locking screw is behind the set-point knob.
Mount PULSER vertically with the cooling flange at the top. Use
screws with a maximum head diameter of 5.5mm.

If PULSER is to be used with the internal sensor, mount it approx.
5ft above floor level at a location with a representative temperature.
The air must be able to circulate freely around the PULSER without
disturbances from doors, furniture etc.

If PULSER is to be used with external sensor it may be placed in
any location.

N.B. PULSER emits approx. 20W of heat which must be dissipated.
N.B. Maximum ambient temperature at full load is 30°C.

Protection class: IP20.

Electrical installation

The installation, which should be proceeded by a fully isolating
switch with a contact gap of at least 3 mm, should be carried out
by a qualified technician and in accordance with applicable
directives.

Supply voltage (fig 1)

Terminals 1 and 2. Not polarity sensitive.

Supply voltage: 200 - 415V AC, 50 - 60 Hz with automatic

voltage adjustment.

Maximum current 16A.

Load (fig 1)

Terminals 3 and 4.

Resistive single- or two-phase heater

Maximum load: 3680W at 230V (16A)

6400W at 400V (16A)

Minimum load: 230W at 230V (1A)

400W at 400V (1A)

N.B. The cooling flange is live.

Sensor (figs 2 - 6)

Terminals G and G. Not polarity sensitive.

N.B. When using external sensor the equivalent function in the
PULSER must be disabled. This is done by setting the DIP-
switches to the right of the terminal strip according to the
figure 3.

N.B. The PULSER sensors have high potential compared to
neutral and earth (>200V). Thus, wiring and installation of
the sensors must comply with local codes for line voltage
installations.

Night set-back (fig 7)

Terminal K and K.

Potential-free closure will give a night set-back of 0 - 10K.

Settable with a potentiometer in the PULSER.

Figures

Fig 1: Wiring of supply voltage and heater.

Fig 2: Switch setting for internal set-point and sensor.

Fig 3: Switch setting and wiring for internal set-point and external
sensor.

Fig 4: Switch setting and wiring for room control using TG-R430
as sensor and set-point.

Fig 5: Switch setting and wiring using external separate sensor
and TG-R430 as set-point.

Fig 6: Switch setting and wiring using external, separate sensor
and potentiometer TBI-xx as setpoint.

Fig 7: Wiring of night set-back function.
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Setpoint range limiting
The setpoint range can be mechanically limited using the limiting
rings behind the setpoint knob.
Set the knob to a temperature within the desired limiting range. Pull
off the knob.
Loosen the screw locking the two rings. Rotate the blue ring so that
the protruding part is slightly lower than the lower temperature limit.
Use the markers on the bottom of the cover’s knob-cutout as an aid.
The markers are 5° apart.
In the same way set the red ring to a value slightly higher than the
upper limit temperature. Retighten the locking screw without distur-
bing the position of the rings.
Replace the knob and check the result. Make fine adjustments if
necessary.

Start-up and fault finding

N.B. Be careful when working in the PULSER. All internal
components including the cooling flange are at line voltage
potential.

Never leave the unit under power without the front cover on.

1. Check that all wiring is correct and that the sensor selector
switches are in the correct position.

2. Measure the resistance between terminals 3 and 4:
At 230V: 14.4Q<R<230Q. At 400V: 25Q<R<400Q.

3. Connect supply voltage and turn the setpoint knob to the
maximum value. The LED in the side of the PULSER should be
continuously on or pulse on/off with longer and longer ontime
and eventually be continuously on.Turn the setpoint to the
minimum value. The LED in the side of the PULSER should be
continuously off or pulse on/off with longer and longer offtime
and eventually be continuously off. At a certain position (within
the proportional band) the LED will pulse On-Off as the PULSER
pulses current to the heater The pulse cycle period is approx. 60
seconds. Check with a clamp-on ammeter that current is flowing
to the heater.

Something wrong?

4. Remove wiring to external sensor. The sensor resistance
varies between 10kQ and 15kQ between the upper and lower
ends of the sensor temperature range. The resistance
changes by 167Q/°C.

5. Set both the sensor selector switches in the downwards
position but leave the sensor inputs G-G open. Switch the
voltage on.

PULSER should give full uninterrupted power and the LED
should be lit. Check with a clamp-on ammeter that current is
flowing to the heater.

If the LED is not lit and no current is flowing: Check that you
have power on terminals 1 and 2 and recheck the positions
of the sensor selector switches. If OK the PULSER is
probably faulty.

If the LED lights up but no current is flowing: Recheck the
heater resistance as above. If OK the PULSER is probably
faulty.

6. Shut off power and short-circuit the sensor input G-G but
leave the switches in the downwards position. Switch on
power again.

PULSER should not give out any power at all and the LED
should be extinguished. Check with a clamp-on ammeter that
no current is flowing to the heater.

If the LED is extinguished but current is flowing to the heater
the PULSER is faulty.

If the LED is lit, recheck the shorting of terminals G-G. If OK
the PULSER is faulty.

7. If everything OK this far the PULSER and the sensor/setpoint
are OK.
Shut off power, remove the wire strap from G-G and
reconnect external sensor/setpoint if any. Set the sensor
selector switches in their correct positions according to the
appropriate wiring diagram for the installation at hand.
Replace front cover and setpoint knob. Connect power.

EMC emissions & immunity standards

This product conforms with the requirements of European
EMC standards CENELEC EN 50081-1 and EN 50082-1
and carries the CE mark.

LVD

This product conforms with the requirements of
European LVD standards IEC 669-1 and IEC 669-2-1.
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MHCTYKLIUA no MOHTAXY
CYIMUCTOPHEIN KOHTPONNIep TeMnepaTypbl A NPONOPLUOHANIBHOIO
perynMpoBaHns a1eKTPUYECKOro HarpeBsa.

Pulser - CUMUCTOPHBIN PerynaTop MOLLHOCTU 3NeKTPUYECKOro Harpesa.
Perynatop nmeet GyHKUMIO aBTOMATUYECKOM HACTPOMKU HanpsxeHus,
perynupyeTt TemnepaTypy nNo BHYTPEHHEMY MW BHELLHEMY AaTyuky. Pulser
BKJ1IOYAET M BbIK/IOY4AET MOJIHYIO MOLWHOCTbL HarpesaTtens. B uukne
COOTHOLIEHME BPEMEHN BKIIOYEHNSA/BBIKIIOYEHNS NOJIHON MOLLHOCTMU
HarpeBaTensa Bapbupyetcs oT 0 oo 100%, Takum ob6pasom, 4ToObI
cooTBeTCcTBOBaTb Tpebyemol TennoBoi Harpyske. Tok Bcerga
nepeknio4aeTcyd B Hyneson ¢ase, 4TO npenoTBpawlaeT NosBAEHNE
3NEeKTPOMArHUTHbLIX MOMEX.

Pulser npepHasHayeH TONbKO [AN9 pPeryaMpoBaHUd MOLWHOCTU
ANeKTpuyeckux Harpesatenen. NpumeHsemMbli NPUHLMN PErynnpoBaHng
He [onycKaeT UCMONb30BaHNE JAHHOMO perynsatopa ans KOHTpons paboThbl
ABUraTenen nnn ocBeLLeHns.

MpumeuaHue: Pulser He MoXeT perynmpoBaTtb 3-x GasHylo Harpysky, Tak
Kak perynupyet 1-Hy dasy.

OPUHUMN PEryJIMPOBAHUA

Pulser Bknio4aeT n BbIKOYaeT NOJSIHYIO MOLWHOCTbL HarpesaTtens. Lukn
nnutesa 60 cek Pulser perynmpyeT COOTHOLWEHWE BPEMEHU BKIlOYeHUs/
BbIK/IIOYEHWS MOJTHOM MOLLHOCTWU HarpesaTens B TedeHue umkna (Lukn
nnntcsa 60 cek), 4ToObl COOTBETCTBOBATL TPEOyeMol TEMSI0BOIN Harpyske.
Tok BCcerpa nepekntyaeTcs B Hynesoh dase, 4TO NpepoTBpawlaeT
NosiBIEHNE 3NEeKTPOMAarHUTHbIX Nnomex. Pulser aBTomaTnyeckun BuiGupaeT
pexuM perynnmpoBaHns COrnacHo AUHaMunke obbekTa.

Mpn HeoBxoANMOCTN BbICTPOro N3MEHEHUS TeMMepaTypbl, T.e. Npu
perynMpoBaHumn TemnepaTtypbl MPUTOYHOro Bo3ayxa, Pulser umeet pexum
NPOMNOPLMOHANBHO-MHTErPaNbHOrO perynnpoBanus ¢ ananasdoHom 20K n
BpPEMEHEM nepesanycka 6 MuH.

[Onsa mMeaoneHHoOro n3mMeHeHus TeMmnepaTypsbl, T.e. NPy PeryinpoBaHnm
KOMHaTHOW TeMnepatypbl, Pulser paboTaeT B pexnme NponopuyoHanbHOro
perynmpoBaHus ¢ gnana3oHom 1,5K.

MOHTAX
CHUMUWTE BEPXHIOIO KPbILLKY, KPENeXHble BUHTbI PACMON0XEHbI 32 PYYHbIM
pPerynsaTopom (3a4atvmkom).
YctaHoBuTe Pulser BepTukanbHO, oxnaxgjalwmmm dnaHuamm BBepx.
Mcnonb3ynTte ansa kpenexa wypynbl ¢ MakCuMasnbHbIM AnameTpom 5,5
MM. Ecnn npegnonaraeTtcs akTuBmpoBaTb B Pulser BHYTPEHHU faTymnk
Temneparypsbl, yCTaHaBANBANTE KOHTPOJIEP HA BbICOTE NpuUMepHO 1,5 M B
MecTe C ycpegHeHHOW TemnepaTypoi. Bo3ayx mosixeH cBob6ogHO
LUMPKYNMpOBaTb PSAOM C KOHTPOIEPOM, 6€3 NOMEX CO CTOPOHbI ABEPEA,
mebenn n op.
Ecnu Pulser ncnonb3yeTcs ¢ BHELUHUM TEeMNEPATYPHbIM AATYNKOM, TO €ro
MOXHO YCTaHOBUTb B JIOOOM yo0OHOM MecTe
Mpumeuanue: Pulser nanyyaet npubnuantensHo 20 BT Tenna Ha nonHomn
MOLLHOCTU, KOTOpOe HeobXoAMMO paccenBathb.
MpumevaHme: MakcumanbHas TemMnepaTypa OKpyXaloLero Bo3ayxa Ha
nonHon mowHoctn 30°C. Knacc sawmTel:  IP40.

NOAKJTIOYEHUNE

OnekTpuyeckoe nogknioyeHue 0OJIXHO BbIMONHATLCSA
KBannduuMpOBaHHbLIMUK CReuuanncTtaMmm B COOTBETCTBUE C MECTHbIMU
HOpPMaMu, C UCNONb30BaHMEM aBTOMAaTa C MUHUMAJIbHbIM KOHTaKTHbIM
3a30pOM 3 MM.

HanpsxeHue nutaHusa (puc. 1)

Knemmbl 1 1 2.

HanpsxeHnune nutaHna: 200-415 B nepemeHHoro toka, 50-60 'y ¢
aBTOMaTM4YeCKOWN HAaCTPOMKOW HanpsaxXeHus.

MakcumaneHbili Tok 16 A.

Harpyska (puc. 1)

Knemmbl 3 n 4.

AKTUBHbBIN OAHO- UM ABYX- PasHbIN HarpesaTenb.

MakcnmanbHasa Harpy3ka: 3680 BT npu 230 B (16 A)

6400 BT npn 400 B (16 A)

230 Bt npmn 230 B (1 A)

400 BTt npn 400 B (1 A)

Mpumeuanune: OxnaxpawoLwmii GnaHewl, HAXOAMUTCS NOA, HANPSXKEHNEM.
AaTtuuku (puc. 2-6)

Knemmbl G n G, He NONSIPHBLI.

Mpumeyanune: Korga ncnonb3yeTcs BHELWHNA faT4MK TeMnepartypbl,
Heo6X0AMMO OTKIKUYUTL BHYTPEHHWUI paTtiuk B Pulser. 370
npoussoauTca DIN-npeknoyaTenem cnpasa OT KJIEMM COMNacHoO
PUCYHKY 3.

MpumeuvaHue: [Jatynkm B Pulser nmeloT BbICOKMIA noTeHUMan
OTHOCUTENbHO 3a3eMneHns n Hentpanu (6onee 200 B). MNoaTtomy
nogkioyeHne 4atynkos AOJIKHO BbINOJIHATLCH B COOTBETCTBUN C
MECTHbIMU HOPMaMU ANS IMHEAHOIO HanpPsXXeHus.

MwuvHMManbHas Harpyaka:

MepeHacTpoiika B HOYHOW nepuopg (puc. 7)

Temunansl K u K.

C noMOoLLbiO BHELLIHErO pene BPEMEHMW PErysSTOp MOXET nepeHacTpa-
MBaTbCS HA MOHWXEHHYIO TEMMNepPaTypy B HOYHOW Nepunos, B AMana3oHe
ot 0 po 10K, KOTpbIA 3afaeTcsd nNpu NOMOLM NOTEHUMOMETPA B
perynsitope.

PucyHku

Puc.1: DnexkTpuyeckas cxema NogkIoHeHNss NUTAOLWEro HanpPsHXeHUs n
HarpesaTens.

Puc. 2: MonoxeHne nepeknaoyaTenen Npun akTmBaumumn BHYTPEHHETO
3ajaTynka ycTaBoK M BHYTPEHHEro Tepmoaarymka.

Puc. 3: MNMonoxeHne nepeknaoyaTenen Npu akTMBaumum BHYTPEHHETO
3ajaTymka yCTaBOK W MOAKIIOYEHUN BHELLHEro TepMoaatymnka

Puc.4: NonoxeHne nepeknoyatenen n nogknoydeHne TG-R4xx kak
BHELLHEro 3agartyvka ycTaBok 1 TepmMogarymka ans perynmpoBkm
KOMHaTHOI TemMnepaTypbl.

Punc.5: NMonoxeHne nepekntoyatenenm n NOAKAIOYEHNE BHELWIHETO
OTOENbHOro Tepmogartymka npm ncnonb3dosaHmm TG-R4xx kak
BHELLHEro 3ajartymka yCTaBoK.

Puc. 6: MonoxeHne nepeknoyaTenen n noakatoyeHne BHELWHero
OTAEeNbHOro TepmMogartymka npu NCnosib3oBaHMM NOTEHLMOMETPA
TBI-xx Kak BHELIHEro 3agaTtymka ycTaBOK.

Puc. 7: MoagkniovyeHne GpyHKUMM NepPeHACTPONKM TeMNepaTypbl B HOYHOM
nepuoa.
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YCTAHOBOYHbIE MAPAMETPbI

Onana3oH 3apaBaeMbix TeMNepaTyp MOXET ObITb MEXaHMYECKN
OrpaHWYeH Npu NOMOLLM OrpaHUYnUTENElN, pacnonaraiowmxcs 3a
MOBOPOTHOM PY4KOWN perynsaropa.

YCTaHOBUTE perynsatop Ha Tpebyemytlo TemMnepaTypy B HYXXHOM
AnanasoHe. CHUMUTE NOBOPOTHYIO PYYKY perynatopa.

OTKpYTUTE BMHTbI, 3aXumMatoime oba OrpaHNYmUTENbHbIX KOMbLA.
MoBepHUTE CUHEE KOMBLLO Tak, YTOObI BbICTYyNAOLLAs 4acTb Obina
cnerka Huxe, Y4eM HUXHSS rpaHuua ananasoHa. Micnonbaynte
METKMW, HAHECEHHbIE BHU3Y Ha KPbILKE PYYkM A8 OpUeHTMpa.
Mapkepbl UMEIOT OTKJ/IOHEHME Ha 5 rpag.

Takum xe 06pas3om yCTaHOBUTE KPACHOE KOMbLLO YyTb BbILLE, YEM
BEPXHSS rpaHnLa ananasoHa. 3adukcupyite BUHTaMm1 NoJIOXeHNE
orpaHuumBaoLWwmx Konew. YcTaHOBUTE pydky obpaTHo. lMpu
Heob6Xx0QMMOCTU cAenanTe OKOHYaTEeSIbHbIE HACTPOWKM.

MycKk n ycTpaHeHue HEUCNpPaBHOCTEN

MpumeyvaHue: Cobnogalite 0CTOPOXHOCTL NMpu padoTte ¢ PULSER.
Bce BHYTpeHHME YacTn HaXoAATCS Mo, HANPs>XKEHNEM, BKIKOYas
oxnaxgarowmn dnaHe,.

1. TlpoBepbTe Q3NEKTPUYECKYID CXEMY MOOKIIOYEHUS U
NpPaBUAbHOCTb NO3ULUKW NepekYaTenen AaT4mMKoB.

2. W3mepbTe conpoTmBneHne mexay knemmamm 3 u 4:

Mpwn 230B: 14,4 OM<R<230 Om

Mpwn 400B: 25 OM<R<400 Om

MoaxnioynTe NUTAKOLLEE HAMPSXXEHNE U MOBEPHUTE PYYKY
3ajaTyMKa yCTaBOK B MakCuManbHoe nosoxeHue. Ceetoamon,
Ha kopnyce PULSER ponxeH ropetb uvam BkAYaTbCs/
BbIK/IO4ATLCS C YBEIMYEHNEM BPEMEHU BKJIIOYEHMS, a 3aTEM
Ha4yaTb roOpeTb NMOCTOSHHO. lepeknoyYnTe pyyky 3agartymka
yCTaBOK B MUHUMAanbHOE nonoxeHne. CBeToanon AOKEH
BbIKJIIOYUTLCS UM BbIKIOYATLCS/BKIIOYATLCS C YBENMYEHNEM
BPEMEHM BbIKIIOYEHUS, @ 3aTEM BbIKIIOYNTLCA. B apyrom
NoJIoXeHN 3aJaTymnka ycTaBok ceeToamo, OyaeT BktoyaTbes/
BbIKJII0YATbCA B COOTBETCTBUU C BKJIIOYEHMEM HaArpysku
HarpesaTens. Bpems unkna coctasnset 60 cekyHa. lNpoBepbTe
npu NOMOLLM KJEMMHOIO amnepMeTpa nojady Toka Ha
HarpesaTesib.

YcTpaHeHne HeucnpaBHOCTEN

1. OTtcoenuHute BHELIHUN OaTyuk. 3amepsbTe
COMNPOTMBNIEHNE pJaTymka M 3agatymka ycTaBOK B
otaensHocTn. ConpoTMBNeHWe aatyinka namensietca ot 10
KOm 0o 15 KOM OT BEPXHEN A0 HMXHEN KOHEYHOWN TOYKM
ananasoHa temnepartyp. ConpoTMBNEHNE MEHSAETCH CO
ckopocTbio 167 Om/°C.

2. OcTaBbTe HENnoakKMYEeHHbIMN KneMmmbl gaTtimka G-G u
YCTaHOBUTE NepekstoyaTenm aatimka B HAXKHEE NONOXEHME.
MopmanTte HanpsaxeHune. Pulser foaxeH BblAaTb MNOJIHYIO
MOLHOCTb U CBETOAMOA OOJIKEH HEMNPEPLIBHO rOPEeTh.
MpoBepbTe NPU MOMOLLUM 32XXMMHOI0 aMmnepmMeTpa nogadvy
TOka Ha HarpesaTtesb. Ecnu ceBeToamon He ropuT M HET Noaayn
Toka: NpoBepbTe NUTaHMe Ha knemmax 1 1 2 n NpoBepbTe
eLe pas NnosioXXeHne nepeknyaTenen gatimkos. Ecnum sce
B Nopsake, TO BO3MOXHO, 4TO HeucnpaBeH Pulser. Ecnn
CBEeTOAMO rOpuUT, HO HET NoJayn TOKa Ha HarpeBaTesb:
MpoBepbTe CONPOTUBIIEHNE HArpeBaTens, Kak onnmcaHo
BbllLIe. ECI OHO COOTBETCTBYET YKa3aHHOMY, TO BO3MOXHO,
HewncnpaBeH Pulser.

3. OtknounTe NuTaHme n 3aMKHUTE Bxon gatdmka G-G, HO
OCTaBbTE MepeksYaTenn gaTynka B HUXKHEM MONIOXEHUN.
Mopmante nutaHne cHoBa. Pulser He gonXxeH nogaBaTtb
nuTaHne v CBeTOAMOA, He OO/MKEH ropeTb. MpoBepbTe npu
nomouim amnepmeTpa — TOK He OO0JIKEeH nogaBaTbCs Ha
HarpesaTenb. Ecnu cBeToamon He roput, HO TOK NoOaeTcs
Ha HarpesaTtenb, TO Pulser He ucnpaseH. Ecnn ceetoanon
ropuT, TO NPOBEPLTE, 3aMKHYT I BXOOHbIE KIIEMMbI AaT4mnka
G-G. Ecnu knemmbl 3aMKHYThI, TO HeucnpaseH Pulser.

4. Ecnu Bce B nopsagke, To Pulser, gatunk n 3agatymk yctaBok
DOMXHbI HOpManbHO paboTaTtbk. OTkAOYUTE nojavy
HaNpsXeHus, yaannte nepemMbliky Mexay BXOAHbIMU
knemmamu gatyinka G-G n noagcoeamHuUTe 3aHOBO BHELLIHUIA
TepMoaaTymK 1 3a4aT4ynk YyCTaBOK, ECNU YCTaHAB/IMBAETCS.
YcTaHOBUTE NepekyaTenn TepMmoaaTymka B HyXHoe
nonoxeHue. MNMoagknounTte NUTaHme.

CraHaapTbl HA 91€KTPOMAarHUTHYIO COBMECTUMOCTb
910 o06O0OpyaoBaHWMEe W3roTOBJIEHO B COOTBETCTBUE C
eBponenckumm ctaHgaptamu CELENEC EN 50081-1 u EN
50082-1 n mapkmnposaHo CE.

910 obopynoBaHMe U3FOTOBJIEHO B COOTBETCTBUMU C
eBponerickumu ctangaptamum LVD ICE 669-1 n ICE 669-2.






