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Binar-5B/5D-Compact RUS

1. BBeaenue

Hacrosiiiee pykoBOACTBO MO O3KCIUTyaTaluu (gajee 1o Tekcty — PO)
MpelHa3HaueHO [UIs M3y4yeHUsi yCTpoMcTBa, pabOThl W MPaBUl  SKCIUTyaTallUH
NpeanyckoBeix mogorpeateneit Binar-5B-Compact, Binar-5D-Compact (mangee mo
TEKCTy — mojorpeBatenb). llogorpeBarenu mnpeAHa3HA4YeHbl [JIs1 MPEAIYCKOBOTO
pazorpeBa JIBUraTelisi aBTOMOOMIIEH C KHJIKOCTHOM CHUCTEMOW OXJIaXACHUS ¢ 00BbEMOM
aBuraresnei 10 3,5 TUTpoB MpH TEMIIEpaType OKpYyKarollero Bo3ayxa a0 Mmunyc 45°C.

[TogorpeBarens Binar-5B-Compact pabGotaeT Ha OeH3WHE, a TOJOTpPEBATEIb
Binar-5D-Compact Ha auzensHoM ToruiuBe. IlomorpeBarend HWMEIOT pa3beM ISt
MOJICOSIMHCHNUST K CUTHAIM3AIMA aBTOMOOWIS wiu s yctaHoBkH GSM-Mozema u
KOMIUJIEKTYIOTCS 3JIeKTpoHacocoM Bosch.

[lonorpeBarenb BBIMONHSET CAEAYIOUINE PYHKIIMH:

1 PazorpeB nBuratesns nNpu HU3KUX TeMIiepaTypax JUisl HaJIeXKHOTO 3aITyCcKa;

2 JIOTIOJIHUTENBHBIA MOJOTPEB JIBUrATeNd U CaJOHA IpHU pabOTaroIIeM JBUTATENE B
YCIIOBUSAX CHIIBHBIX MOPO30B;

3 TlomorpeB caysioHa M JIOOOBOTO CTEKJIa MPH HU3KMX MHHYCOBBIX TeMIIepaTypax
(st ynaneHus oOJeICHeH ) TPH HepaOOTaIOIIEM IBUTATEIE;

4 BxiioueHue NOMIBbI MPU HepadOTaloleM MOoAorpeBaresne, Uil yIydlIeHHs
HUPKYISAIUN OXJIXKAAIOMEN KUIKOCTH.

O1u QyHKUMU pealu3yloTCs MPU YCTaHOBKE 0a30BOr0 KOMIUIEKTa MOIOTpEBaATENsl, K
KOTOPOMY MOXHO MOJKJIIOYaTh yCTPOMCTBA, pEaIM3YIOMIME JIONOJHUTEIbHbIE
BO3MOHOCTH.

VYnpaBniarh noforpeBaTeIsIMM MOXKHO C TOMOINBIO MyJIbTa YNpPaBIEHUsl, KOTOPHIA
YCTaHABIIMBAETCA Ha MaHEIW aBTOMOOWIS WM JHUCTAaHUMOHHO, ¢ momouibio GSM
Mojaema, T03BOHMB 1o Tenedony. Ecam B aBTroMoOmie yCTaHOBIIEHA CHCTEMa
TUCTAHIIMOHHOW CUTHAIW3allid, TO [UIsl YIOPABIEHUS TOJOTPEBATEISIMA MOXKHO
MCITOJIB30BaTh €€ CBOOOIHBIN KaHa.

[lynbT ympaBiaeHUss C TalMEpOM TMO3BOJSET 3alpPOrPaMMHPOBATH  3AIyCK
mojiorpeBaresi B HAa3HAUYEHHOE BpeMs, a MPH pPadOTEe MO KEIAHUIO TIOIH30BATEIS
BBIBOJIUT HA WHAMKATOP 3HAYCHHE TEMIIEPATYpPhl OXJIAXKTAIOIMICH >KUIKOCTH U PEXKHUM
pabotel. B cimyyae BO3HHMKHOBEHMS HEUCIPAaBHOCTH HA HWHAMKATOpE IyJibTa
aBTOMAaTHYECKH OTOOPAXKAETCS €€ HOMED.

PyKkoBO/ICTBO 1O 3KCIUTyaTallud MOXKET HE OTpakaTh HE3HAYUTEJbHbIE U3MEHEHUS,
BHECEHHbIE NMPEANPUATUEM - U3TOTOBUTEIIEM MOCIE MOAMUCAHUS K MIeYaTH 1aHHoTO PO.
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2 OcHoOBHBIE IapaMeTPbl U XapaKTePUCTHKH

TexHudeckne XapakTEPUCTUKKA TpuBeAeHbI B TaOmwmme 2.1 ¢ momyckom +10%,
noJyiydueHHsle npu Temneparype 20°C 1 HOMUHaIBHOM Hanpsbkenuu 12B.

Taomuna 2.1
HanmeHnoBanue Mopnenu
1apamMeTpoB Binar-5B-Compact Binar-5D-Compact
Tenmonpon3BoAUTENHLHOCT, KBT 540,5
HomunansHoe Hanpsbkenue nutanusi, B 12
Pabouwnit nrana3zoH HanpsHKCHUS
9,5...16
nutanus, B
B ToMLIBa OeH3HuH NU3EILHOE TOILINBO
4 (TOCT P 51105) (TOCT 305)
Pacxon TonuBa (e 6oxee), a/4ac 0,7 0,6
Temionocurens TOCOJI, aHTU(DPHU3

[ToTpebnsemas snekTpuyeckas
MOIIIHOCTh BMECTE C IIOMIION 45
(ae O6onee), Bt

[ToTpebsiemasi MOIIHOCTH MPH 3aITYCKE

(100 cex), Bt 65
MakcumanbHas TeMIlepaTypa HarpeBa +85

)xuakoctu, °C

BxiroueHre BEHTHIIATOpA EYKHU CaloHa +40

Mpy TeMnepaType xuakoctu, °C

Pexunm 3anmycka PYYHOU WJIM aBTOMATHYECKUI
Bpewms paGoTsr 0qHOTO MUKIIA, MUH 20...120

Macca nogorpeBarensi CO BCEMU

KOMIUICKTYIOIIMMHU JJIEMEHTaMHU, KT, HE 8

ooitee
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3  Texnuka 0€30MaCHOCTH U NMPeayNpPeKIEHU

3.1 MoHTaxx mnojorpeBareiss W €ro KOMIIOHEHTOB [0JK€H IPOU3BOAUTHCS
CHEeNUAJTU3UPOBAHHBIMYU __opraHu3auusaMu. B cBoeM cocTtaBe mojorpeBareib
COICPKUT: Kamepy Ccropanus (B KOTOpPOM CropaeT TOIUIMBO - BO3AYIIHAS CMECh),
TEIIOOOMEHHUK (0oOecreunBaromuii  nepefady Terjia OXJIaXIAIomend KUIKOCTH),
ANIEKTPOJIBUTATENb ¢ HACOCOM (TIOMITY), TOTUIMBHBIA HACOC, HAaTHETATENh BO3/yXa, OJIOK
yhnpasieHus: (ymnpapisiioniuii  paboToil mojorpesatelis IO MOporpaMme), MYJIbT
yIpaBJICHUS, JaTYUKU TEMIIEPATYPHI U T.I1.

3.2 Tlpu MOHTaxke W JAEMOHTaXXE IMOJOTpeBaTeNsl JOKHBI COOJNIOAATHCS MEphI
0€30MacHOCTH, TMPEAyCMOTPEHHBIC MPaBWIAMH MPOBEICHUS PAOOT C JIIEKTPUUECKOM
CETHIO ¥ TOTUTMBHOW CHCTEMOW aBTOMOOMIISI.

3.3 TlogorpeBarenb paspemiaeTcs NPUMEHSATHh TOJBKO ISl LIeJIel, YKa3aHHBIX B
HAaCTOSIIEM PYKOBOJICTBE MO KCILTyaTalUU.

3.4 3ampemaeTcs NPOKIAAbIBaTh TOIUTMBONPOBOJ BHYTPH CalloHA, KaOWHBI
aBTOMOOWIISL.

3.5 3ampemaercsi JIKCIUIyaTanMs IMOAOrpPeBaTe/id MPH HerepMeTUYHOM
TOIJIMBHOM cucTeMe.

3.6  AromoOunb, OO0OpYJAOBaHHBIM  MOJOTpeBaTE]IEM,  JOJDKEH  UMETh
OTHETYIIUTENb.

3.7 YuutbeiBasg ONACHOCTb OTPAaBJIEHUS BBIXJOMHBIMH Ta3aMy MpU pabOTaroIEM
MojiorpeBaTesie BBIXJIOMHAS TpyOa JMOJKHA OBITh YCTAaHOBJIEHA TAaK, YTOOBI MCKIIOUUTH
MIPOHUKHOBEHHE OTPAOOTAaHHBIX Ta30B B KAOMHY WM BCACHIBAHHE HUX BEHTUJISATOPOM
gepe3 paauaTop OTOMUTENS caloHa aBTOMOOMIIS.

3.8 YumThIBas OMacHOCTh OTPABIEHUS BBIXJOMHBIMU Ta3aMy IMpHU paboTaromiem
nojiorpesarenie, —3amnpeniaeTcs MOJIb30BAaThCS  MOJIOTPEBATENIeM TMPU  CTOSHKE
aBTOTPAHCIOPTA B 3aKPBITHIX MOMEIICHUIX (Tapake, MaCTePCKUX U T.I).

3.9 IlogorpeBarens 3ampeniaeTcs IPUMEHSATh B MECTax, I7Ie MOTYT 00pa30BbIBATHCS
Y CKAIUTMBAThCS JIETKOBOCIUIAMEHSIEMBIE TIaphl U Ta3bl WA OOJIBIIOE KOJIMYECTBO MBLUITH.

3.10 Tlepen 3ampaBkoil aBTOMOOWJISI TOTUIMBOM HEOOXOJIMMO 3apaHee BBIKIIOUUTH
MOAOTPEBATENb.

3.11 3ampemaercs ycTaHABJMBATh MpepbiBaTe]b MACChl B LeNM NUTAHUSA
nojorpeBarTeJis.

3.12 Ilpu mpoBeAeHUHN AIECKTPOCBAPOYHBIX pabOT HAa aBTOMOOWJIE ITOJ0TPEBATEIb
HEOOXOMMO OTKIIFOYHTH OT aKKyMYJIATOPHOU OaTapeu.

3.13 3anpemiaeTcs NOAKIIOYCHUE TOJOTPEBATENSI K DJICKTPUUYECKOM IemHu
aBTOMOOWIISI TpY pabOTaIOIIEM JIBUTATENIE M OTCYTCTBUU aKKYMYJISTOPHOM OaTapen.

3.14 3anpemaercsi OTKJIIOYEHHE 3JI. MUTAHUA IMOAOrpPeBaTeN]s A0 OKOHYAHUS
LHMKJIA TPOXYBKH.

3.15 3anpemaercs NMOACOENHMHATh U OTCOEIMHATH Pa3beMbl MOJOTPEBATENS INPU
BKJTFOYEHHOM 3JICKTPOIUTAHUU MTOJ0TPEBATEIS.

3.16 Tlocne BBIKITIOUEHHUS MOJOTPEBATENSI TOBTOPHOE BKIIFOUEHHE JIOJKHO OBITH HE
panee, uem uepe3 5-10 cexkyH/I.

3.17 Ilpu mosBIEHWHM HEWCHPABHOCTEH B paboTe mojorperaresisi HE0OXOIUMO
oOpamatecs B CHEMUATM3UPOBAHHBIE PEMOHTHBIC OPTAHU3AIMH, YIOJIHOMOYCHHBIC
3aBOJIOM-U3TOTOBUTENEM.
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4 Onucanue ycTpoiicTBa 1 padoThl MOJ0rpeBaTeJIst

[lonorpesarens paboTaeT HE3aBUCUMO OT ABTOMOOMIIBHOTO IBUTATENsL.

[lutanue mnoporpeBarenss TOIUIMBOM U 3JEKTPOIHEPrUed OCYIIECTBISETCS OT
aBTOTPAHCHOPTHOTO cpeacTBa. (CxemMa 3JIEKTPUYECKUX COEJUHEHUU TO0JI0rpeBaTess
npuBelieHa Ha puc. 4.1 .

[TonorpeBarenb (OCHOBHBIE Y3JIbl MOAOIPEBATENS MMOKa3aHbl Ha puc. 4.2) sBiseTcs
aBTOHOMHBIM HAarpeBaTelIbHbIM YCTPOHCTBOM, KOTOPOE COJIEPKHUT:

- HarpeBaTenb (OCHOBHBIE y3JIbl HarpeBaTesl OKa3aHsl Ha puc. 4.3);

- TOIUTMBHBIM HAacOC JIJIs MOJa4M TOIJIMBA B KAMEPY CTOPaHUs;

- TIOMITa JJIsl IPUHYIUTEIBHON MPOKAYKH padodel JKUIKOCTH CUCTEMbBl OXJIAKICHUS
(Tocoma) yepe3 TeII000MEHHBIE CUCTEMBI HATPEBATENS M IBUTATEIIST aBTOMOOWIIS;

- 070K ympaBlieHHS (BXOJUT B COCTAB HarpeBaTels), OCYIIECTBISIIONTNN YIIPaBICHUE
BBIIIENIEPEUYHCICHHBIMU YCTPOWCTBAMU;

- MyJIbT YOPABJIEHUS C TalMEpOM JJii aBTOMAaTUYECKOrO0 WJIM PYYHOro 3amycka
MOAOTPEBATEIS;

- KTYTbI IPOBOJIOB ISl COEAMHEHUS AJIEMEHTOB MOJAOTPEBATENS U JUIsl COETUHEHHUS C
aKKyMYJISITOpHOU OaTapeeil 1 OTONMUTEIEM CalloHa aBTOMOOUIIS.

[lomorpeBarenb CBOMM THAPABIMYECKHMM KOHTYPOM BCTPAUBAETCSI B CHUCTEMY
OXJIQKJEHUS JIBUTaTeNIs TaKUM 00pa3oM, 4ToObI ero nmommna odecrneynBana HUPKYISIUIO
OXJIQXKJAIOLTYIO KUJKOCTH B JIBUTATENIEC U HAarpeBaTee.

[IpuHnMn nefcTBUS MOAOrPEBATENs] OCHOBAH HA PAa30rpeBe >KUJKOCTH, KOTOpas
NPUHYAUTEBHO MPOKAYMBAETCS Yepe3 TEMIOOOMEHHYIO CUCTEMY HarpeBaTesl.

Jlnst pa3zorpeBa *UIKOCTH B Ka4€CTBE HMCTOYHMKA TEIUIA UCIOJIB3YIOTCSA Ta3bl OT
CropaHus TOIUIMBO - BO3JIYIIHOW CMECH B Kamepe cropanus. Termso nepemaeTcs: yepes
CTEHKM  TEIUIOOOMEHHMKA  HarpeBaTels  OXJaXJIallled  KUIKOCTH,  KOTopas
MPOKAuYMBAETCA Yepe3 HarpeBaTellb U CUCTEMY OXJIKICHUS JIBUTaTENsl aBTOMOOUIIS.

[Ipn BkIIOYEHHMH TOAOTpeBaTedsl OJIOKOM  YHOPAaBIEHUS  OCYLIECTBISETCS
TECTUPOBAHKE U KOHTPOJIb PA0OTOCIOCOOHOCTH JIEMEHTOB MOI0TPEBATENS: MHAUKATOPa
MJIaMEHH, JAaTYUKOB TEMIIEpaTypbl U NEperpeBa, MOMIIbI, 3JIEKTPOMOTOpPAa HarHeTaTes
BO3/lyXa, CBEUH, TOIUIMBHOI'O Hacoca W MX 3ekTpoueneil. [Ipu ncnpaBHOM cocTossHUM
HayuHaeTcA npoiiecc po3xkura. OQHOBPEMEHHO (aBTOMATUUYECKH) BKIIFOUAETCS ITOMIIA.

[lo 3amaHHON mNporpaMMe MPOUCXOJUT TPEABAPUTEIbHAS MPOAYBKA KaMmepbl
CrOpaHus U pa3orpeB CBEYM HaKaJIMBaHMs. 3aTeM MOAAETCs TOIUIMBO U BO3ayX. B kamepe
CropaHus Ha4MHAETCs Mpolecc ropeHus. KoHTposb HaJ TOPEHUEM TOILIMBO-BO3IYIIIHON
CMECH B Kamepe CropaHusi OCYIIECTBIISIETCS HMHIMKATOPOM IIaMeHU. [opsune rasbl
yepe3 CTEHKU TEIIOOOMEHHUKA HarpeBaloT MPOTEKAIOLIYI0 >KHJIKOCTh CHCTEMBI
OXJIQKJICHUS ABUTATEISL.

bnox ynpaBnenus (nanee no tekcry - bBY) ocyuiecTBisier KOHTPOJIb TEMIEPATYPhI
OXJIQKJAIOLIEH JKUIKOCTH JBYMs JaTUMKaMU. [|aTYMKM yCTaHOBIIEHBI BOJIM3U BXOJHOIO
U BBIXOJHOTO MaTpyOKOB TEmIOOOMEHHUKA. BJOK ymnpaBieHuss B 3aBUCUMOCTH  OT
BEJIMYMHBI TEMIIEPaTyp YCTAHABIMBAET PEKUMbI pabOThl MOJOTPEBATENIS: <IOJHBIN»,
«Majlbli» WKW <«KAylMi». Ha pexnme «IomHbIM» OXJIAKAAoMas KUJIKOCTb
HarpeBaetcs 10 75°C, a npu HarpeBe CBbIlIEe, BY ycTaHaBIUBAaET PEKUM «MaJIbIi».

Ha pexume «Manblit» oxJiaxkaaromias XUJIKOCTh HarpeBaercs no 85°C, a mpu
HarpeBe CBbIIE, bY yCTaHaBIMBAECT PEXKUM <«KITYIIIHIN».
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Ha pexxnme «okmymmii» MpeKpamaercs MpoIiecc TopeHus, MpoaoihKaeTcs paborta
nomnsl. [Ipu oxnaxnenun xuakoctu Hke 70°C, ecnu UMK pabOThl OJOTpeBaTeNs HE
3aKOHYMJICS, ITOA0IPEBATENb ABTOMATUYECKH BKIIFOUAETCS] BHOBb Ha PEXKHUM «IIOJIHBIN».

B mpouecce pabGoTel moporpeBaTelns, KOrja TemIiepaTypa >KUIKOCTH JOCTUTAET
40°C, cpabatpiBaeT pelie, KOTOpPOE CBOMMH KOHTAKTaMH BKIIOYAECT BEHTHIISATOP
OTONUTEJNI CaJOHAa aBTOMOOWJISL MpPU YCJIOBHM, YTO MEPEKIoYaTellb BEHTWISATOpAa B
CaJIOHE aBTOMOOMJIS BKIIIOUEH (PKeJIaTeNIbHO BKIIIOUUTH Ha min pexum). Bo3nyx B canone
Ha4YMHAET MPOTPeBaThCs, Co3AaBasi KOM(POPTHBIE YCIOBH AJis yenoBeka. [lpu cHuxeHue
temmeparypsl Kugkoctd g0 30°C Omok ympaBieHHS aBTOMATHYECKH BBIKITFOYUT
BEHTWJISITOP OTOMUTENSI CaJIOHA aBTOMOOMJISA.

[IpoaomKUTENbHOCT PpaboOThl  MojgorpeBareniss (UMKI) MOXHO YCTaHOBUTH B
unreppane 20-120 wmuHyTr. Kpome TOro, wumeercs BO3MOXKHOCTb BBIKIFOUHTH
nojiorpeBareib B JIt000i MOMEHT IUKJIA.

IIpy nomade KOMaHAbI HAa BBIKIIOYEHHE IOJOTPEBATENl BPYYHYIO HIIHU
aBTOMAaTHYECKH M0 UCTEYEHHUIO YCTAHOBJIEHHOIO IUKJIA ITPEKpaIaeTcs 1nojada TOIUINBa,
Y IPOM3BOJUTCS MPOAYBKA KaMEPHI CTOPAHUS BO31YXOM.

OcoOeHHOCTH  aBTOMAaTHYECKOTO  yIpaBieHUs paboTol  mojorpeBaTens B
aBapUIHBIX M HEIUTATHBIX CUTYALUIX:

1) ecnu Mo KakUM-TMOO NPUYMHAM HE TMPOU3OMIEN 3allyCK MOAOTPeBaTeNs, TO
Mpolecc 3allycka aBTOMaTHuecku moBToputcs. Ilocime 2-X HeynayHbBIX MOMBITOK
MPOUCXOIUT BBIKIIFOUEHUE TIOJIOTPEBATEIS;

2) ecau BO BpeMsl pabOThl MOJOTpeBaTeNis MNPOU30MIET CpbIB IUIAMEHU U
MPEKPaTUTCA TOPEHHUE, TO MOJ0rPEBaTENb MPOU3BEAET MPOIYBKY U MOBTOPHBIA PO3KUT.
[Tocne 3-x HEyAauHbBIX POIKHUIOB MPOUCXOAUT BBIKIIOUEHHUE MOAOTPEBATENIS;

3) mnpu meperpeBe mojorpesBaTens (HaNmpuUMep, HapylleHa UPKYISLUSL
OXJIXKJAIOMIEH >KUIKOCTH, BO3MIYIIHAs NMPOOKa W Jp.) MPOUCXOIUT aBTOMATHUYECKOE
Nepexo/1 Ha >KIYIIUNA peXUM U MOCJIe OCThIBAHMSI TIOJIOTPEBATEISI MPOUCXOAUT PO3KUT U
paboTa mojgorpeBaTers;

4) npu maneHuW HanpsbkeHus Huxke 9,5 B wnm ero nosbimieHUM cBhiie 16 B
MPOUCXOIUT BBIKIIFOUEHUE TIOJIOTPEBATEIS;

S) mpu aBapUilHOM BBIKJIIOYEHUM TOJOTpPEBATENsl  HA IMyJbTe YIpaBICHUS
BBICBEUMBACTCS KOJA HeHcNpaBHOCTH. PacimmpoBKy BHAAa HEUCIPABHOCTH CMOTPHU B
tabnure 6.1.

Buumanue!

1. Pabora mogorpeBare/isi J0NMyCTHMA TOJbKO NPH MAaKCHUMAJIbHO OTKPBITOM
MOJI0KEHUHM KPAHA OTONHUTEJIs CAJIOHA aBTOMOOMIISA.

2. C peJbl0 3KOHOMHM JJICKTPOIHEPIMM IepeKj4are]b 000poTOB
BCHTHJISITOPAa  OTONHUTENSl CAJIOHA YCTAHABJIMBAThL B  I0JIOJKCHHUE
«MHUHUMAJIbHAS BEHTHJISILIAS»

3. HanmpaBjieHHe BO3AYLIHBIX IOTOKOB OTONHUTE/Ns CAJ0HA YCTAaHOBHUTH B
nojoxenue «B nuno» (Bo n3dexanue moBpexaeHHil JJOOOBOro CTEK/JIa He
yCTaHABJIMBANTe HANIPaBJeHNe BO3AYIIHBIX NOTOKOB «Ha cTekiio»).
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* [Ipu HOTIOTHUTETFHOM 3aKa3€ BO3MOXKHA YCTAaHOBKA MOJIEMA CO CIEIAaTbHBIM
KTYTaMH KOTOPBIC YCTAHABIMBAIOTCS BMECTO XKI'yTa UIYIIETO HA PEJIe CUTHAIH3AIUH.
** Pene, ycTaHaBIMBaeMOE JUCTAHIIMOHHON CUTHAIU3AIUEH.

Puc. 4.1 — CxeMa 371eKTpUYECKUX COCTUHEHUMN
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S  buok ynpasJenus (BY)

BY ynpasnser paboroil mojorpeBaTesis MO HPOrpaMMe, BBIIOJHSS CIEAYIOLINE
byHKIUU:
a) BKJIIFOYEHUE U OCTAHOB MOJOTPEBATENS 110 KOMAHJIE C MyJbTa YIPaBIEHUS WIHA OT
IPYrUX YCTPOMCTB yIpaBiIeHUs (MOJAEM, YCTPOMUCTBO JAUCTAHIIMOHHOTO YIIPaBJICHUA);
0) IMarHoCTHKY (IIPOBEPKY MCIPABHOCTH ) Y3JIOB MOJOTpeBaTesisi B Hayalle U BO
BpeMsi paboThl;
B) KOHTpPOJb pabOTHI MOJOTrpEBaTeNsl U BHIOOP pexuma padoThl B 3aBUCUMOCTH OT
TEMIIEPATYPHI OXJIAKAAOLIEH KUIKOCTH;
) CBSI3b C YCTPOWCTBAMH YINPABICHUSA, OMNPEACICHUE AKTHUBHBIX YCTPOWCTB,
repeaavya HHGOpPMaIHH;
1) BBIKTFOUEHUE TIOI0IPEBATEINS:
- TPy OKOHYaHUM 33JJaHHOTO 1IMKIIA;
- TIpH MOTepe paboTOCTIOCOOHOCTH OHOTO U3 KOHTPOJIUPYEMBIX Y3IIOB;
- IpU BBIXOJE MapaMeTpoOB 3a JONYCTUMbIE TMpeAesibl (TeMIepaTypsl,
HaIpsKEHUS U CPBIBE TUIAMEHU B KAMEPE CrOPAHUS).

6 Opranbl ynpapJieHusi noaorpeBareJisi (1o BbIOOPY 3aKa34NKAa).

6.1 [TyneT ynpaBiieHus: ¢ TaiMepoM

6.1.1 [1ynbT npenHa3HaueH AJs yIpaBiICHUs MOAOTpeBaTEIEM.

Ha onuueBoil mnaHenu mynapTa paclojiOKEHb: 4-X  paspsgHblid  1UGpPOBOMH
CBETOJIMO/HBI HMHIMUKATOP, YETBIPE TOYEUHBIX CBETOAMOAA — TPU CIIEBA (HWKHHM,
CpEIIHMM, BEPXHUI) M OJWH COpaBa W TPU KHONKM (JIeBasi, CpEmHssd, mpaBas).
Pacnionoxenue uudp, CBETOAMOI0B U KHOMOK IMOKa3aHO Ha pucyHke 6.1.

(Gemoadlodk

[lpabsiy
BepxHuu %/\

LpedHuy %%%?E%&#%§£

HUXHUL

Lo )=

%ﬁmm%%a>// / \ ~
\@w&wmmwu
(peitag KHonKa

Puc. 6.1- [Tanens mynpra.
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HaxaTtre Ha KHOTIKM B MPOIECCe YIPABICHUS MOXKET OBITh KOPOTKUM (MEHEE 2 CeK)
1 JUIMHHBIM (OoJtee 2 cek). [Ipu 3ToM MOKHO OCYIIECTBUTH CIICIYIONINE ONepaIiu:
- HACTpOMKa 4acoB;
- 3aIlyCK [TOAOTPEBATES;
- 3aIyCK ITIOMIIbI;
- OCTaHOB MOAOTPEBATENS I MOMIIbI;
- Hactpoiika Taitmepa 3amycka Nel, Ne2 wmm Ne3;
- aKTUBAIMS TOJBKO OJHOTO U3 3-X TaliMEpOB;
- JIe3aKTHBAIlUsl YCTAHOBIEHHOTO TailiMepa;
- HACTpOMKa AHA HEHEIH;
- KOPPEKTHPOBKA XOJa 4acOB;
- HacTpoiKa BPEMEHH CBEUCHUS UHJUKATOPA;
- Bb10Op nomibl (b — Bosch unu A- Poccus);
- TPOCMOTP HAa UHAUKATOPE:
a) TeKYILET0 BPEMEHHU;
0) TeMIiepaTypbl TEIIIOHOCUTEIIS;
B) HANPsDKEHUS TUTaHUS Ha OJIOKE SJIEKTPOHHOM;
T') PSKHUMOB PabOTHI MTOIOTPEBATEIS;
1) BpeMEHHU PabOTHI TIOIOTPEBATEIIS;
€) BpeMEHU paOOThI TIOMITHI;
’K) HOMEpa BEpCUHU YCTAaHOBJICHHON MPOrpaMMBbI B OJIOKE YIIPABIICHUS.

6.1.2 Hactpoiika niu KOppeKTUPOBKA YaCOB.

[Ipu nepBoHAYATEHOM TMOAKIIOYEHUU TOJOTPEBATENSI K DJIEKTPOCETH aBTOMOOWIIA
WJTU TIOCJIE TIEPEPHIBOB B AJIEKTPONMUTAHUU HA MYJIBTE TPOUCXOAUT OOHYJICHUE TEKYIIETO
Bpemenu. Munukarop umeet Buj (Puc.6.1).

JlnmmaHOe (Oosiee 2 ceK.) HaKaThe MPaBOW KHOMKH BBI3BIBACT PEKUM HACTPONKHU
TEKYILEro BPEMEHU, MPHU 3TOM NEPBbIE JBa pa3psiia MHAMKATOPA HAYMHAIOT MUIATh
(Puc. 6.2).

000

rF 4

/

Puc. 6.2 Koppekiius yacos.

[Tocneayromum NpPephIBUCTHIM UM TOCTOSHHBIM Ha)XaTUEM MPaBOM WIIM JIEBOU
KHOIIOK YCTaHOBHUTh HEOOXOAMMOE 3HaueHuWe vacoB. Haxkatme Ha mpaByr KHOIKY
MPUBOJIUT K YBETMUYCHHUIO 3HAYCHUS BPEMEHHM Ha OJIMH Yac. HaxkaTtue Ha JIEBYIO KHOIKY
MPUBOJIUT K YMEHBIIICHUIO HA OJIWH Yac.

JIJis OATBEpKACHUSI YCTAHOBKM Yaca HAKMUTE Ha CPETHIOI0 KHOIKY, TIPH 3TOM
HauMHAIOT MuTaTh paspsanbl 3 u 4 (puc. 6.3). IlpaBoil WM JI€BOM KHOIKaMHU
YCTaHABJIMBACTCS HEOOXOIMMOE 3HAUCHUE MUHYT.

12
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Puc. 6.3 Koppekuust MUHYT.

I[HSI MOATBCPKACHUA YCTAHOBKH MHWHYT HA)KMUTC Ha CPCAHIOKO KHOIIKY ITPHU 9TOM

Ha WHIUKATOpPE B IICPBOM paspszc BbICBeTHTCS «AH» (HacTpoiika AHS HEACIN), U OyaeT
murath 4 paspsn umHaukatopa (puc 6.4). HeoOXOoauMBbI JIeHHP MOXKHO YCTAHOBHTH
MPaBOM WJIM JICBOM KHOMKAaMHM, TIPH 3TOM HUQPHI oT 1 10 7 O3HAYAIOT JHH Heaenu 1-
MOHEAENbHUK, 2-BTOPHUK U T.J. 10 7-BOCKPECEHHUE.

(GIRONS]

Puc. 6.4 Hactpolika qHs HeleIu.

JUis OATBEP>KACHUST YCTAHOBKH JIHSI HEJIEIN HaXXMHUTE HAa CPEIHIOI0 KHOIKY, MPHU
TOM Ha WHJUKATOpE B MEPBOM paspsie BbICBETUTCH «C» (KOppeKLHs X0Ja 4acoB), U
OymyT murath 3 1 4 pa3psiapl mHANMKaTopa (puc. 6.5).

Haxxatmem mpaBOoii WM JIeBOM KHONKAMHM YCTaHABIWBACTCS HEOOXOAMMOE
3Ha4YE€HHE KOPPEKIMH Xoa yacoB B uHTepBaiie +10 ...-10 cek. B yac.

000

Puc. 6.5 — HacTpoiika xo/1a 4acos.

I[HSI MOATBCPKACHUA YCTAHOBKHU XOJad YaCOB HAXMHUTC Ha CPCAHIOKO KHOIIKY ITpH

3TOM Ha MHMKATOPE B MEPBOM paspsjie BBHICBETUTCS 3HAK « |- » (HACTpoOiKa BpeMeHH
CBEUYEHHS MHJIUKATOPa) U OyAyT MuUrarth 2,3 u 4 pa3psasl uHIUKatopa (puc 6.6).

\/

Puc.6.6 — Hactpolika BpeMeHu CBEUeHHs] HHIUKATOPa
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[Tpoa0KUTENIBHOCTD CBEYEHHUSI MHMKATOPa MOXHO YCTaHOBUTH 30 cex u oT 1 MuH

10 60 Mua ¢ marom ImuH, (- — -) — [OCTOSHHOE cBedyeHue. IIpaBoil Wiy JeBoi
KHOITKaMH YCTaHABJINBAETCS HEOOXOIMMOEC 3HAUCHHE.

[Tocne HACTpOWKU BpEMEHU CBEUYCHHSI MHIUKATOPA HAXXMUTE HA CPETHIOI KHOIKY
JUTsl BO3BpATa B PEXKUM UHIUKAIIMKM BpeMeHH (cM. puc 6.7).

C @}
© —
O @}

Puc. 6.7 — uaukanus TEKyIIEro BpEMEHH.

6.1.3 IlpocmoTp Temmeparypbl TEIUIOHOCUTENIS, HANPSHKEHUS M HOMEpPa BEPCUH
YCTaHOBJIEHHOM MPOTPAMMBI.

W3 pexumoB, KOTJa HA WHIMKATOPE BBICBEYMBACTCS TEKyIllee BpeMs, paboTa
MoJorpeBaTeNsl Wik padoTa TOMITbI, TIPU KOPOTKOM HaKaTWW Ha MPaBYI KHOIMKY Ha
WHIMKATOPE BBICBEUMBACTCA 3HAYCHHE TEMIIEPATYPhl OXJIAXKTAIOMICH KHAKOCTH Ha
BBIXOJI¢ M3 Harpesatels. [Ipy 3TOM B TIEpBOM pa3psijie HHIUKAaTOpa BRICBETUTCS 3HAK L,

BO BTOPOM pa3psijie 3HaK « — » (MUHYC), €ClIi TeMIlepaTypa OoTpullaTenbHas, a B 3 u 4
pazpsgax 3HaueHHUE TeMIlepaTyphrl B rpaaycax Llenbcus (puc 6.8).

S

I
0.4, 6

o
O

Puc. 6.8 — TemnepaTypa TEIIOHOCUTENS.

[Ipy TOBTOPHOM KOPOTKOM Ha)KaTHM Ha TMPABYI0 KHOMNKY Ha WHANKATOPE
BBICBEUMBACTCS HANpsDKeHWE mHTaHusA. [Ipu SToM B mepBOM paspsjae HHAUKATOpa
BeicBeTUTCS 3HaK U Bo 2, 3 u 4 paspsijie 4UCIOBOE 3HaueHUEe. B deTBepTOM paspse
TOKa3bIBACTCA JIECIATHIC 10U BOJIbTa (pUC 6.82).

00

Puc. 6.8a — Hanpspxenue nuranus (12,5 B)

[Ipy MOBTOPHOM KOPOTKOM Ha)XaTWUM Ha MPaBYIO KHOIKY IYJIBT BO3BPAILLACTCS B
PEXKUM UHIUKALUU «TEKYIIEe BPEMS».

[Ipy KOpOTKMM HakaThe Ha JIEBYIO KHOINKY, W3 peXUMa IMOKa3a «TeMIiepaTypa
TEIJIOHOCUTENSI» WU «HANPSDHKEHUS NUTAHMS», HAa HMHJIUKATOPE BBICBETUTCS HOMEpP
BEPCUU MPOTPaMMBbl YCTAHOBJIEHHOU B 3JIEKTPOHHOM Oioke (puc. 6.9).

O
o
O

Puc. 6.9 —Bepcust mporpaMMHOTO 00€CTICUEHUSI.
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N3 3TOr0 pexnmMa MOKHO BEPHYThCA K MHAMKALIMKM TEMIIEPATyphl, Ha)KaB Ha JIEBYIO
WJIM TIPAaBYIO KHOTIKY WJIM BBI3BaTh PEKHMM BBIOOpa BapuWaHTa YCTAHOBJICHHOW TOMITHI,
Ha)KaB Ha CPEHIOI0 KHOIKY.

B nepBrIx 2-X paspsagax uaaukaropa Beiceetutcs 110, B uerseprom 6ykBa A, uto

o3HayaeT «Azxsepc» wan B, uto o3zHauaer «Bosch» (puc 6.10). BeibpaB mpaBoii miu
JICBOM KHOIKAMM HY)XHBIA THI TOMIBI (KOTOpas yCTAHOBJICHA Ha BalleM
nojorpesarene), HeoOXOAMMO 3a(UKCHUpPOBAaTH 3TOT BHIOOP B NaMATH HaXKaB Ha
CPEIIHIOIO KHOTIKY.

Oﬁj{jO\jO

70 ()
(.

O

LU

00

e Y]

Puc. 6.10 — Bei6op Trma momrsl.

[Ipn sTOM, B TEueHHME HEKOTOPOrO BPEMEHH, Ha HWHAMKATOpE OTOOpakaroTcs
npouepku (puc 6.11), mocie yero nyabT BEPHETCSA K UHAUKALIMS TEKYILIETO BPEMEHHU.

[»} ﬁj[jO\jUOﬁjUOﬁjUO ;

g @ [}C\,oﬂa\uam@u O

Puc. 6.11 — O6men undopmaruei.

6.1.4 YcranoBka BpeMeHH PabOTHI MOOTPEBATEIS
N3 pexnma «Tekyliee BpeMs» IIMHHOE HaXKaTHE JICBOW KHOIKH ITO3BOJISIET
OTKOPPEKTHUPOBATh BpeMsi HEMpPEephIBHOW paboThl mopjorpesarens. Ha wHawkaTop B

IIepBBIH pa3ps BHIBOANTCS TaTHHCKas 6ykBa «L», a Bo 2, 3 u 4 paspsnax Bpemst paGoThI
TOJIOTPEeBATENS 10 aBTOMATUUECKOTO OTKIIOUEeHHS B MUHYTax (puc. 6.12). Haxxatuem Ha
MPaByl0 WX JICBYIO KHOIKH, 3TO BPEMsI MOXXHO HM3MEHHTbH, MPUUEM KaKI0€ HaKaTHe
u3MeHsieT Bpemsi Ha 5 MuHYT. [IpaBas KHOMKAa yBEeTWYHMBACT BpeMs paOOTHI, JeBas —
yMmenbIaet. Jluanazon uzmenenus ot 20 g0 120 MuHyT.

e} T— ey o) o O
I Niw i
g b 0&50 >}

Puc.6.12 - YcraHoBKa BpeMeHU HENpPephIBHON pabOThI OIOTPEBATEINS

YcTaHOBHB BpeMms, CcleAyeT HaxkaTh Ha CpeaHIo KHoOmKy. Wudopmarms
3allOMUHAETCs, HA MTHANKATOP BBIBOJUTCS TEKYIIEE BPEMSL.

6.1.5 Py4yHoii 3anmycK mojorpeBaTersi.

PydHO! 3amyck mnoxorpeBaTensi MOKHO OCYHIECTBUTb, KOPOTKMM Ha)XKaTHEM Ha
CPEIHIOI0 KHOIIKY, €CJIM Ha MHAMKATOpPE BBHICBEUMBAETCS TEKYILEE BpeMs, TEMIEpaTypa
KUJIKOCTH WJIN HampsbkeHue nutanus. [lonorpesarens 3amyckaercs B paboTy, IpU 3TOM
B NIEPBOM pa3psifie BHICBEUMBAETCS PeXHUM paboThl, a B 3 U 4 pa3psiax BHICBEUMBACTCS
BpeMsi pabOThl B MHUHYTaX, U TMOCTOSHHO CBETHTCS NpaBblii cBetoauof (puc.6.13, Ha
MHAMKATOPE MOKA3aHO, YTO MOJOrPeBATENb PA0OTAET B PEXKUME «PO3KUI» U C MOMEHTA
BKJIIOUEHHUS paboTaeT 2 MUHYTHI).
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Qo

Puc. 6.13 — lunukarop npu paboTe mo0rpeBaTes B peKUME PO3KUTA.

Bo Bpems paboThl moorpeBatens Ha HHANKATOPE OTOOPAKAIOTCS PEKUMBI PaOOTHI
U BpeMs paboThl ¢ MOMeHTa BKJItoueHus (puc 6.14, 6.15,6.16 u 6.17).

[y —
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000
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Puc.6.16 — Xnaymuid.

JIJis BBIKITIOUEHUS] TIOJIOTPEBATENSI HEOOXOAUMO TIOBTOPHO HaKaTh HAa CPEIHIOI0
KHOIIKY, TIPH 9TOM Ha WHIWKATOPE BBICBEUMBAIOTCS PEXHM paboThl «[I»- mpomyska,
OTCYET BPEMEHH pabOTHI MTO0TPEBATENS M 4acTOe MUTaHUE cBeToanoa (puc. 6.17).

O [ Y Y
N i |
g []Qcagoﬁgg %

Puc 6.17 — Unaukanus B pexXxuMe MPOayBKH.

[Tpu pabote momorpeBaresnst MpH MOCIEIOBATEIPHOM HAXATHH HA MPABYIO KHOIKY
MyJabTa HAa WHAWNKATOPE BBICBETHTCS HHPOpPMAIUS O TeMIepaType OXJIaKIAromeH
KUJKOCTH, HANIPSHKEHUE TUTAHUS U PEXKUM PaOOTHI.

6.1.6 3amyck mommsl (0€3 BKIIOYEHUS MOJ0TpEeBATENs).

Eciu Tpebyercs BKIIOUMTH mommy Oe€3 3allycka IOJOTpeBaTelisi, TO B PEKUME
«TEKYIIEr0 BpPEMEHU» CIEeAyeT IJIMTENIbHO Ha)KaTh CpeaHioo KHomnky. [Ipu paGote
MOMIIBI Ha WHAMKATOpPE BBICBETUTCS mHpopMarus (puc 6.19), B mepBom paspsne OykBa
«m», B 3 1 4 Bpems paboThl mmoMIibl. Bpems paGoTsr momisl 40 MUHYT, IO UCTCYCHHIO
KOTOPOTO TTOMITA BBIKIIFOUUTCSI aBTOMaTH4eCcKu. OCTaHOBKY pabOTarOIIeH OMITBI MOYKHO
OCYIIECTBHTH B PYyYHOM PEXKHUME, TOBTOPHO HAXKAB HA CPETHIOIO KHOIIKY.
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Puc .6.19 — Uanukatop npu paboTe mOMITbI

6.1.7 ABTOMaTHYECKHI 3allyCK MMOJA0TPEBATEIS.

JlJis aBTOMAaTUYECKOro 3amycKa MOJorpeBaTelis HeOOXOJWMO YCTaHOBUTH BpeMs
3amycka. IlynbT mo3BoijsieT 3amporpamMMupoBaTh TPU aBTOMATHYECKHX 3aIlyCKa, I
3TOr0 UMEIOTCS TPU HE3aBUCUMBIX TaliMepa. JIto00il u3 Tpex aBTOMaTHYECKHUX 3aIyCKOB
OyZeT OCYIIECTBIIEH TOJBKO MPH €ro aKTUBU3aLUMU. AKTUBUPOBATH MOXHO TOJIBKO OJHMH
TaiMep.  YCTaHOBKAa  BpPEMEHHM  aBTOMATHMYECKOTO  3allycka  IOJOrpEeBaTEls
ocylecTBisieTcs U3 pexxuMa «Tekyiee BpeMs» KOPOTKAM Ha)KaTUEM JIEBOW KHOIKH.
WNuukarop 6yaetr umets BUJ puc. 6.20.

o
o
[ ]

Puc. 6.20- YcranoBka 1-ro Talimepa.

Howmep Taiimepa n3MeHsIeTCSl HA)KaTUEM Ha JIEBYIO KHOIKY M 0003HA4YaeTcsl OJHUM
13 CBETOAMOJOB C JIEBOM CTOPOHBI MHAMKaTopa. JlIsi akTMBHM3aUuMK TaliMepa HYXHO
Ha)kaTh CpelHIO KHOMKY. [Ipu 3ToM 3aroputcs mpasbiii cBetoguon (puc. 6.21, 3amyck
npouzonaeT B 14 yacoB 15 munyt). [IoBTOpHBIM Ha)kaTHEM Ha CPEAHIOIO KHONIKY MOYHO
AKTHBU3ALMIO TailMEpa OTMEHUT.

O <
@ —
O %

Puc. 6.21- AktuBanus 2-ro Taiimepa.

JUis KOppeKIMH BPEMEHHU 3allycka J00oro TaiiMepa HEOOXOAMMO HakaTh Ha
MpaByld KHOMKY, MpU 3TOM OyAyT Murarb mnepBble JBa paspsaa (wacel). Ilocne
YCTAaHOBKM HEOOXOJMMOr0 3HAUEHUs YacoB JIEBOM WM MNpPaBOM KHOIMKAMH HY>KHO
HaXkaTh HAa CPEJHIOI KHOIKY, MOCJe 4Yero OyAyT Murath paspsaisl 3 U 4, B KOTOPBIX
yCTaHABIIMBAETCA HEOOXOAuMMOE 3HaueHue MHUHYT. HakaTuemM Ha CpelHIO KHOIKY
MOATBEPKAACTCS 3HAUCHHE YCTAHOBJIEHHOI'O BPEMEHH, M NPU 3TOM Ha HHAUKATOPE
BBICBETUTCS MHpopManus (puc.6.22)

O
@
C

Puc. 6.22 YcranoBka 2-ro Taiimepa.

JIJis yCTaHOBKM NTHA HENETH B KOTOPBIH HEOOXOAMMO 3aIyCTUThH IOAOTPEBATEH
HEOOXOMMO TIPH YCTAaHOBIIEHHOM 3-eM TaiMepe HaKMMaTh CPEIHIOI0 KHOIKY [0
TIOSIBJICHUS Ha TaiiMepe nH(opManuu coriiacHo puc 6.23.
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Puc. 6.23- YcTaHoBKa JHS HEJIENIH JIJIs 3aITyCKa MOI0TPEBATEIS.

[Ipu >TOM B IIEPBOM paspsije HHAMKaTopa orobpasurcs 6yksa H, Bo Bropom mudpa
TEKYIIETo JHs Henend, B yeTBepToM Iudpa ot 0 10 7, B 3aBUCUMOCTH OT BBEIOPAHHOTO
THsS. Y CTaHOBJIEHHBIN «0» 03HA4YaeT, YTO NMPH aKTUBAIIUH TaliMepa Mo I0TpeBaTeib OyieT
3amyCcKaThCs HE3aBUCUMO OT JHs Heaenu. L{udpsl ot 1 1o 7 o3HavaroT qHu Heaenn 1 —
MOHEIEeTbHUK, 2 —BTOPHUK W T.A. O 7 — BOCKpeceHue. Bribop HEoOXomauMoro mHS
MTPOU3BOUTCS MPABOW WIIH JIEBOW KHONKOW. BeIO0Op HE0OX0aMMO 3ahpKCHpOBaTh HaXKaB
Ha CPEAHIOI0 KHOTIKY.

ITocne mroboro 3amycka rmojorpeBareiis (aBTOMAaTHYECKOTO WM PYYHOTO)
aKTUBAaIMA TalkMepa cOpachIBaeTCsl.

6.1.8 Mumukaius Koja HEUCIIPAaBHOCTH IIPH OTKa3ax B paboTe Mmo0rpeBaTesl.

[Tpu BrurOUeHHM M paboOTe MOAOTpeBaTEs] MOTYT BOSHHUKHYTH HEHCIpPaBHOCTU. B
TOM ciiydae OJIOK yHIpaBJI€HUS MOAOTPEBaTENsl aBTOMATHYECKU MOJAeT KOMaHIy Ha
BBIKJIIOUEHHE mojorpeBarend. Kaxpas BO3HMKAwOllasgs HEHCHPABHOCTh KOAUPYETCS U
aBTOMAaTUYECKH BBICBEUMBACTCS Ha uHAaukKarope (puc.6.24). Ilpu »sTomM koI
HEUCIIPAaBHOCTU M CBETOAMOJ, OTOOpakarolui paboTy mojorpesarens, OynyT peaKo
murath. Kojipl HercnpaBHOCTEM MojorpeBatesis MpuBeIeHbI B Tadauie 6.1.

o B =
o OC\L/O cho n %

Puc.6.24- Unaukatop npu 0TKa3e MoJA0rpeBaTeis

Buumanue ! Jus1 yno0cTBa mosib30BaHusl MMyJIHTOM YIIPABJICHUSI NPHUBeEICHbI
puc. 6.25, 6.26, 6.27, 6.28, 6.29 Ha KOTOPHIX CXeMATHYHO MOKA3aHO YNpPABJIEHUE
nojorpeBarTeJieM.
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Hacmpouka 4acod Kkoppexmupolka xooa Yacol
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7| < || OK || |7

\_ J

1. dH — ycTaHOBKA JHSA HEAENN — | — IOHENENBHUK, 2- BTOPHUK M T.1. 10 7-

BOCKPECEHHE.
2.C - xoppektupoBka xozaa yacoB + 10 cexyH/.

3. |} - Bpems cBeuenus ungukaropa Moxer 6bITh 30 ¢, oT 1 MuH. 10 60 MUH ¢

maromM lMI/IH, — — — IIOCTOSIHHOC CBCUYCHUC.

Puc. 6.26 — Cxema paGoThI ¢ IMyJIBTOM ITPH HACTPOMKE YACOB.
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Puc. 6.27 — Cxema paboThI ¢ yJATOM IPU YCTAaHOBKE TaliMepa JUisi aBTOMAaTUYECKOTO

3aIIyCKa IoaorpcBaTclIs.
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1. Ceeromuon: ® —ropur, O — He ropur, * - MHTaeT.

2.8 - Bpems paOOThI MOJOTPEBATENSI B MUHYTaX.
3. Pp — YcnoBHOE 0003HaUCHHE PEKUMOB pabOTHI ToiorpeBatelis. B 3aBucumMocTH

OT PCKNMaA HA THAUKATOPC BBICBCUHUBACTCA: P - PO3KUT, n - IIpoayBKa, — -

MQJIBIA PEKUM, = - TIOJHBIA PEKUM.
Puc. 6.28 — Cxema paOOThI ¢ MyJIHTOM MPU paboOTe MOAOTPEeBATEINSL.
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1. Ceeromuon: ® —ropur, O — He ropur, > 38 MUTAET.

2. B- Bpemst pa6oThI moMIIBI B MuHYTaX.
Puc. 6.29 — Cxema paboThI ¢ TyABTOM IPU padOTE MOMIIHI.
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Tabmmma 6.1 — Koasl HercripaBHOCTEH

K KommenTapuu.
0J1bl Onucanne HEMCIPABHOCTH .
VYcTpaHeHue HeucnpaBHOCTEN
01 Ileperpes 1. IIpoBepUTh MOITHOCTBIO )KUIKOCTHBIN KOHTYP.
Ono3HAH BO3MOYKHEIIT 2. IlpoBeputh noMity, Ipu HEOOXOAMMOCTH 3aMEHUTh.
neperpes. Pazuua 3. IIpoBepuTh JaT4MK TEMIEpaTyphl U AATYUK IIEpErpeBa, Ipu
02 TEMIIEpPaTyp, 3aMEPEHHBIX HCO6XOI[I/IMOCTI/I 3aMCHHUTB.
JIATYMKOM TIEpErpeBa 1 4. ITpoBepuTh Ka4eCTBO TOCOJIA, KOTOPBII TOJIKECH
JATYHKOMTEMIICPATYPHI, MPUMEHATHCA B 3aBUCUMOCTH OT TEMIIEPATYPbI OKPY>KaroLIeit
CJIMIIKOM O0JIbIIast CpCIBbL.
03 HeuncnpaHocTh naTumnka
Temneparypsl Nel
3aMeHUTh OJIOK yTIpaBICHUS
04 HeuncnpaBHocTh naTumnka
Temreparypsl No2
IIpoBeputs coenuHuTENbHBIE IpoBOJa. [IpoBepuTh OMUYECKOE
05 HeucnpasHocTs nHAMKATOpA CONPOTHUBJICHUE MEKIY KOHTAKTaMH HHAMKATOpa, KOTOPOE
IJIAMEHU noipkHO ObITh HEe Ooree 10 Om. Ipu HencpaBHOCTH
WHAMKATOP IJIAMEHH 3aMEHUTb.
HeuncnpasHocTh naTumnka
06 TeMmIepaTypbl Ha OJ0Kke 3aMeHUTH OJIOK yIpaBJIeHUs HarpeBaTess
YIpaBIICHUS
07 IIpepbiBaHye MIAMCHI HA [IpoBepuTh BO3MyX03a00pHUK, Ta300TBOIAIINN TPYOOIIPOBOT H
pexxume padotsl «MAJIBI» [10J1a4y TOILINBA, YCTPAHUTHh HEUCIIPABHOCTH, IIpH
08 [IpepriBanue maamMeHu Ha HEOOXOIMMOCTH 3aMEHUTDH TOIUTMBHBIA HACOC W UHIUKATOP
pexume pabotsl «[TIOJTHBIM» | niamenu.
09 HeucnpasHocTs cBeun [TpoBepuTh cBedy HaKaIMBAHMUS, IPH HEOOXOAUMOCTH
HaKaJIMBAaHUs 3aMEHHUTD.
Heuncnpasnocts IIpoBepuTh 3IEKTPOIPOBOAKY JIEKTPOIBUrATENA.
10 Har"eraTtess Bo31yXa. YcTpaHuTh HEUCHIPABHOCTD, IPU HEOOXOIUMOCTH 3aMEHHUTh
OO00pOoTHI HMKE HOMUHAJIA Har"eraresb BO3yXa.
1. IIpoBepuTh MOTHOCTBIO KUAKOCTHBIA KOHTYP (BO3MOMXHO
oOpa3oBanachk BO3ylIHas IPoOKa mepes MOMIIOH U 110 ITOMY
IleperpeB. CkopocTh HarpeBa | OXJIAKIAIOIIAsl JKUAKOCTh HE POKAUYUBAETCS YEpe3
11 TEeMIIEPaTypHBIX TaTYUKOB HarpeBaTeb).
BBICOKasI. 2. [IpoBepuTh COCTOSHNE OXNAXKAAIOIMIEH )KUIKOCTH Ha IPEAMET
€€ TeKy4YeCTH NMPU MUHYCOBBIX TEMIIEPATYPaX.
3. [IpoBeputh moMiry, Ipu HEOOXOAUMOCTH 3aMEHUTD.
Janneiii 1edekT BO3MOKEH NpH BKITFOUSHUH TOJ0TPeBaTEIs
12 OTIIIIOYCHHE, NIOBAIUCHKOE npu paboTaromeM JBuratene aBToMooms. [IpuanHoi Moxer
Hanpspkenue 6onee 16B.
OBITh HEUCTIPABHOCTH PETYISITOPA HANIPSKEHHSI aBTOMOOWIISA.
Ecnu nomyctuMoe KOJIMYecTBO MOMBITOK 3aIlycKa
MCIOJIb30BAaHO — MPOBEPUTH KOJIMYECTBO U MOy TOIIUBA.
13 [TonpITKY 3ammycka ucuepraHsbl N
[IpoBepuTh BO31yXx03a00pHHUK U Ta300TBOJSIIMNA TPYOOIIPOBOI.
IIpoBeputs cBeuy.
[IpoBepuTh 351K TPOIIPOBOAA LMPKYISUOHHOTO Hacoca Ha
14 HeuncnpaBHoCTh OMITEI KOPOTKOE 3aMbIKaHHE U OOpBIB, IPOBEPUTH IOMIY | IPH
HEOOXOIMMOCTH 3aMEHUTb.
[IpoBeputh HampskeHHE Ha pazbeMe XS2 HarpeBarteds.
OTkiIroueHre, TOHUKEHHOE
15 [IpoBepuTh aKKyMyIATOpHYIO OaTapero, peryisrop

HanpspkeHue mexee 9,5 B

HaIIPsSKCHU S aBTOMOOMIIS U NOABOJAINYIO JICKTPOIIPOBOJKY.
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[Tpomomkenue Tabmubl 6.1

3a BpeMs IPOAYBKH HE JOCTATOYHO OXJIAXKAEH JATUUK
16 [IpeBbIieHO BpeMs Ha iameHd. [IpoBepuTs BO3yx03a00pHUK U Ta300TBOISLINMA
BEHTWISALIUIO Tpybonposoa. [IpoBepuTh HHAMKATOP MJIAMEHHU U IIPU
HE0O0XOIMMOCTH 3aMEHHTb.
17 HeuncnpaBHOCTE TOIIMBHOTO IIpoBepuTh 31EKTPONPOBOIA TOILIMBHOI'O HACOCAa HA KOPOTKOE
Hacoca 3aMbIKaHHe, MPU HEOOXOIUMOCTH 3aMEHUTb.
20 Her cBsizu mexmy 610koM IIpoBeputh npeaoxpaHuTens 5 A.
YOpaBJIEHUS U MyJIbTOM [IpoBepuTh 1IenH U KOHTAKTHI
21 Tpeppipanue nuamenn Ha Cwmotpu onrcanue koaa HercrpaBHocTu 08
pexume «[IPOI'PEB»
2 HeuncnpaBHOCTE TOIIMBHOTO [TpoBepuTh 371€KTPONIPOBOJA TOIIIMBHOTO HAcoca Ha OOPHIB,
Hacoca pU HEOOXOJMMOCTH 3aMEHUTb.
HeucnpaBHocTh HarHerarens
27 Bo3nyxa. [[Burarens He
Bpalaercs [IpoBepuTH SIEKTPOIIPOBOIKY, HATHETATENb BO3/TyXa M OJIOK
HeucnpaBHocTh HarHeraremns yTpaBJICHUs IPH HEOOXOTUMOCTH 3aMEHUTb.
28 Bo3ayxa. JBurarens
Bpamaercs 6e3 yrnpaBieHHUS
IIpoBeputh TOIUIMBHYIO cUCTEMY. [IpOBEpUTE 3aTsHKKY
Hcyeprianpl MONBITKU PO3XKUTa
29 BO BpEMS PABOTHI XOMYTOB Ha TOIUIMBOIIPOBOE, FTEPMETUYHOCTh
HoorpeBatens TOIUIMBONPOBO/I, TEPMETUYHOCTH MITYIIEpa Ha TOTNIMBHOM
Hacoce, NPOU3BOIUTENBHOCTh TOIUIMBHOTO Hacoca
CpbIB 1aMeHH B Kamepe [IpoBepuTh aKKyMYISTOPHYIO OaTapero, SIEKTPOMPOBOIKY.
30 CrOpaHus Mo MPUUNHE (ITpocanka HanPsDKEHUS] MOXKET BOBHUKHYTh M3-32
MPOCAZKN HANPSKCHUS JUTMTEIILHOTO BKIIFOUEHUSI 3JIEKTPOCTapTEPA).
ITokassiBaeTcs A1 MHGOpPMAIMK NOIb30BATENS.
78 3adukcupoBaH cpbIB I1aMeHu | [IpoBepuTh 3aTsKKy XOMYTOB Ha TOILIMBOIPOBO/IE,
BO BpeMsi paboThI. Te€pPMETUYHOCTD TOIUIMBOIPOBOJI, TEPMETUYHOCTD IITYLIEpa Ha
TOILUIMBHOM Hacoce

6.2 Ucnoonp3oBaHue U

IIOAKJIIFOYCHHC

aBTOMOOMJIBHOM  JIUCTAHIIMOHHOU

CUTHAJIM3AIUU JJI 3aIllyCKa U OCTAHOBA IMOAOIPCBATCIIA C IIOMOIIBIO 6peJ10Ka.

B kauecTBe ycTpoiicTBa ynpaBiaeHus paboToi moaorpeBaTeisi MOKHO UCIIOJIb30BaTh
JTUCTAHIIMOHHYIO OXPAaHHYIO CUTHAJIW3AlMI0, TMPH YCIOBHH, YTO B HEH HUMEeTCs
cBOOOAHBIN KaHa. K BBIXOYy 3TOr0 KaHaja MOAKIIOYAETCs pesie, UMEIoLIee HOpMaIbHO
Pa30MKHYTBIE KOHTaKThl, UX CIEAYyeT COCJAMHUTH C BbIBOJAMHU Kryra XP4, KOTOpBIit
MOAKITIOYAETCS K IIECTUKOHTAKTHOMY pa3zbeMy XS4 0ji0Ka yrpaBlIeHUs TOJIOTpeBaTels
(cMm. puc 4.1). YmpaBineHHe MOXKET OCYIIECTBIATHCS ABYMSI CIIOCOOAMH: KOPOTKUMU
3aMBIKAHUSMH KOHTAKTOB pesie (BpeMsi 3aMKHYTOro coctosinust oT 0,5 10 3 cekyHn) u
JUTMTCIIBHBIM 3aMbIkaHueM (Oonee 3 cexkyHm). [Ipm KOpPOTKOM 3aMBIKaHWH TICPBBINA
HUMITYJIBC BKITFOUAET TIOJIOTPEBATENb, BTOPOI BBIKIIIOUALT.

[Ipn AIUTENPHOM 3aMBIKAHMM KOHTAKTOB peje IO CHTHAIYy C Openoka
«TUCTAHIIMOHKK» (OPMHpYETCS KOMaHJa «3amycKk», a IPH pa3MbIKAHUHM — KOMaH]a
«OcranoB». PaboTa momorpeBaresnss HU 4eM HE OTJIMYACTCS OT PadOTHI MPH 3aIyCKe OT
T000T0 IPYroro ycTponcTBa ympasieHus. [IpepBats paboTy mogorpeBaresnss MOKHO Kak
¢ Operoka TUCTAHIIMOHKH, TaK U C MYJIbTa YIPABICHUS MTOIOTPEBATEIICM.
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JInst ouepeaHOro 3amycka MOAOTPeBaTENsl C MOMOIIBIO «IUCTAHLIUOHKH» HYXHO
BBIKJIFOUHTH PEJI€ U BKIFOUUTH €r0 CHOBA.

Tun «IUCTAaHIIMOHKH» W PeJie CYIMECTBEHHOTO 3HAYCHHS HE MMEET, BAKHO, YTOOBI
TOK MOTPEOJICHUS pesie He MPEBBIIIA OMYCTUMYIO HArPY3Ky KaHaja «IUCTAHIIMOHKU .

Pazpem XS4, kK KOTOpOMY TMOAKIIOYAETCA KIYT HCIOJB3YETCA TakkKe s
nmoAKIroueHus Mojema. [Ipu aToM xryr curHanm3anun XP4 HeoO0X0aMMO OTKITFOYHTH OT
0JI0Ka yrpaBJeHHS, 2 BMECTO HETO MOAKIIOYUTH JKTYT IS COSTUHEHUS C MOJIEMOM.

Buumanue! Bpems  paGorbl  mogorpeBaTesis  IpH  3amycKe  OT
«IHCTAHUMUOHKHU» Oy/JeT COOTBETCTBOBATH BpPeMEHH YCTAHOBJEHHOMY HAa MYJbTe,
ecJIM BpeMs MocJie MOAKJII0UYEeHHs MOI0rpeBaTe/isl K 3JIeKTPOCeTH He U3MEHSJIOCH C
NMOMOIIBIO MYJbTA, TO MOA0rpeBaTe/ib Npopadoraet 40 MUHYT.

6.3 Hcnonb3oBaHHE U YCTaHOBKa MOJCMa IJIA 3aITyCKa MOAO0TrpeBaTCIIA.

PaboToit mogorpeBaresnss MOXHO YIIPaBJIsATh 1O TeIe(oHy.

JInst  MUCTAHIIMOHHOTO YOpaBJieHUss paboTON TMoAOorpeBaTeNsi MpelycCMOTpeHa
BO3MOKHOCTb TOJAKIIOYEHUsT K Oyioky ympasienuss GSM mojema, KOTOpbIN MO CyTH
CBOGH SBIISIETCS aHAJOTOM COTOBOro TejedoHa ©O€3 Auciiiess W KIaBHATYPHI,
MpeHa3HaYCHHBIM /I UCIIOJIb30BAHUS B )KECTKUX YCIOBUAX (X0JIOJ, BUOpaIus U T.I1.).
B wmomem, xak u B TenedoH, ycranaBiauBaercs SIM kapra, T.e. TOAOTrpeBaTelNb
npuoOpeTaeT MOJHOLCHHBIN TeledOHHBIN HOMEp BhIOpaHHOTO BaMmu orepaTopa cOTOBOM
CBSI3U.

Ha cuere sToro tenegona nomxHa ObITh HeOONbIIAS CyMMa, Ui TOTO, YTOOBI
MOJIEM MOT OTIpaBisaTh Bam SMS B kauecTBe 0TBETa Ha 3aMPOC COCTOSTHUS.

BAJKHO!!! [nsa paGotel ycrpoiictBa B SIM kapte HeobxoauMo otMeHHTh PIN
KOJ, JUIS OTOTO HY)XHO €€ BCTaBUTh B KaKOW-HUOYIb COTOBBIM TeleOH M OTMEHUTH
3anpoc PIN kona.

VYnpaBiieHHe MOJ0TPEBaTEIeM OCYIIECTBIISCTCS C MOMOIILI0 3BOHKA Ha MOJIEM U
BBOJIa KOMaH]I TOJIOCOBOTO MEHIO.

[Tpu 103BOHE Ha MOJIEM BO3MOJKHBI JIBE CUTYAIIHH.

1) Bxonmsamuii Homep TenedoHa He u3BecTeH mojnaemy. [lpu sTom moTpeOyetcs
BBecTH mapoisib (mocnenuaue 4 nudpser IMEI). Tlocie BBoga maposis OyAyT HOCTYIHBI
KOMaHJIbI JUTsl paboThI ¢ TojorpeBatesnieM. Eciu maposb BBEIEH ¢ OMIMOKON, TO MOJEM
MOTPOCUT BBECTU MapoJib 3aHOBO. LlMdpbl mapons Hy)KHO BBOAWUTH HE TOPOIISICh, HA
nepegavy-npueM oaHoi 1udpsl Tpedyercs He MeHee 0,5 CeKyHIbI.

2) Bxomsmmii Homep TenedoHa M3BECTEH MOjeMy. B 3ToM ciyuae KOMaHAbI TS
paboTel ¢ mojorpeBaresieM OyAyT IOCTYIHBI cpa3y IOCJI€ TOro, Kak MOJEM CHUMET
TpYOKY.

UtoObl HOMEp CTal M3BECTEH, M HE TpeOOBAJIOCh BBOJIA MApOJIs, €r0 HEOOXOIMMO
3amucath B TenehoHHY0 KHUTY SIM-KkapThl, HaXOomsIIylOcs B MOJIeME€, B OJHY W3
MEPBBIX MMATH SYEEK MaMsITH. JTO MOXHO CHIeNaTh BCTaBUB MoneMHyr0 SIM-kapTy B
TenedoH, OYUCTUTH TeJIe(POHHYIO KHUTY (Y4TOOBI MEpBBIC SYCHKHA OBLIIN rapaHTUPOBAHHO
MYCTBIMU) M 3alACaTh JOBepeHHbIe TenehoHbl. JloBepeHHBIX TeIePOHOB MOKET OBITh HE
6omee 5.
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To, 9yT0O MOJEM TOTOB NpPHHUMATh KOMaHIbI OH H3BECTUT (Qpa3oil ‘‘BBeIUTE
KOMaHay .
KoManstr BBOJSTCS HAskaTreM IU(POBBIX KHOTIOK Ha KJIaBUAType TenedoHa.

JlocTyIiHbIE KOMAH/IBL:

1 - 3anyck mojorpeBaTesisi Ha 3aJjaHHOE C MyJIbTa-TaliMepa Bpemsl.

2 - 3amyck nogorpesatens Ha 20 MUHYT.

3 - 3amyck nogorpesatens Ha 30 MUHYT.

4 - 3anyck nogorpesatens Ha 40 MUHYT.

5 - 3anyck nogorpesatens Ha S0 MUHYT.

6 - 3amyck nmogorpeBatens Ha 60 MUHYT.

7 - 3ampoc cocTostHMS TIoorpeBaTens. MojieM OTIpaBiisieT Ha HOMEP TTO3BOHHBIIIETO
tenepona CMC cooOmieHne, KOTOpoe COJICPKUT HH(POPMAIMIO O PEKUME PadOTHI,
BpeMEHU pabOThI, TEMIIEpAType OXJIAXKIAIOMIEH KUIKOCTH U, €CJIH €CTh HEUCIIPABHOCTH,
KOJl HEMCTIPABHOCTH.

9 - 3ampoc cocrostHUS moporpeBarens. Mogem cooOmiaer: «[lomorpeBaTenb
(ucripaBeH/HEUCTIPABEH )».

0 - BeixtoueHue nojorpeBaTes.

Kaxxnast BBeZieHHass KOMaH 1a MPOTOBapUBAETCsl COOTBETCTBYIOIICH (hpa3oit.

K w™Mozmemy MOXHO MNOIKIIOYWTH JOTOJHHUTENBHBIA KaHAJl CUTHAIU3AlUU
aBTOMOOWIISI. YTPABJISITH MOKHO UMITYJIbCOM JIIUTENBHOCTRIO (0,5-3CeK WK 3aIleNKkoi,
TaKKe KaK ¥ NP MOAKITIOYEHUN CUTHAIM3AIMU K OJIOKY YIPaBJIEHUS MMOJ0TPEBATEIEM.

[Tpumepsr CMC coobmieHus:

Rezhim: ROSZHIG Vremya raboti 00:01 T=10
Rezhim: PRODUVKA Vremya raboti 00:12 T=51
Rezhim: OSTANOVLEN Vremya raboti 00:00 T=-30

N3 6noka ynpaBieHus: BBIXOJUT KIYT C pazbeMoM XS4, K KOTOPOMY B COCTOSIHUN
MOCTaBKM MPUCOETUHEH XI'YT ¢ pa3beMoM XP4 11 noakimtoyeHus pelie, yrpapiseMoro
JTMCTAHIIMOHHON OXPaHHOW CUTHAIM3AIMEN. DTOT KI'YT HY’)KHO OTKJTFOUUTb.

B koMIuiekT Mojema BXOIUT XI'yT C pa3beMoM XP4, KOTOpwI HE0OXOIUMO
COEJIMHUTH corylacHO cxeMme (puc 4.1) u BbIHOCHAsl aHTEHHA, KOTOpasi KJICUTCS JIMITKOU
CTOPOHOM K CTEKIly BHYTPH CajOHa aBTOMOOWJIA. JTa aHTEHHa OO0ECTIeYrnBacT
YCTOMYMBYIO CBSA3b MOZIEMA C COTOBBIM OIIEPATOPOM.

[locne ycranoBku u ¢ukcauuu SIM kapTbhl, NOJAKIIOUEHUS aHTEHHBI U KaOems
MOJIEM CJIEIyeT Pa3MECTUTh IJIe-TO B CaJOHE aBTOMOOMJISI, HAIPUMEDP B BEIICBOM SILIHUKE
(Oapmauke) WK 3aKpenuTh 01 PUOOPHOI MAHETBIO.

Komanzapl Ha BKIIIOUEHHME M BBIKJIIOYEHHE MOJOTPEBATENA C IYJIbTa U MOJAEMA
OTNPABJISIOTCS HE3aBUCUMO. BKIIOYEHHBIH C MOMOIIBIO COTOBOTO  TenedoHa
MOJIOrPEBATENb MOXHO BBIKIIOUUTh, HAXKAB CPEJIHIOI0 KHOIKY IMyJIbTa U HA00OPOT.
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7. OcHOBHbIC TPeOOBAHUA K MOHTAKY NOAOrPeBaTeIsA U €ro y3J0B

7.1. O0ue ykazaHus

7.1.1. HarpeBatenb ciieyeT yCTaHaBIMBaThb HE BBIIIE «mMin» YPOBHS XKUAKOCTH B
pacmmpuTeNbHOM 0Oauke W pamuatope aBTomMoOuis. [lommy criemyer ycTaHaBIMBaTh
HIKE YPOBHSI PacIIMPUTENIbHOTO Oauka paanaTtopa aBTOMOOWIISI U HUXKE HarpeBaTels.

7.1.2. OGecneunuTh COBNAJCHHE HAMpPABICHUS IOTOKAa MXHUAKOCTU B IOMIIE C
MMEIOIINMCSl HAlpaBJICHHEM IOTOKA XUIKOCTH B CHUCTEME OXJIAXKJCHHS JBHUTATEIs
aBTOMOOUIISL.

7.1.3. Tlocne ycTaHOBKHM HarpeBatelis U3 BCEU JKUIKOCTHOM CHCTEMBI OXJIAXKIICHUS
JIBUTATENsI W W3 CaMOTO HarpeBaTelsl yIaduTh BO3IAYyIIHbIE TpoOku. Bce wmecta
COeIMHEHUH TPyOOTIPOBOAOB JOJIKHBI OBITH TEPMETHUIHBI.

7.1.4. TomnuBHblE W IUPKYIAIMUOHHBIE TPYOOIPOBOIABI  JOJKHBI  OBITH
CMOHTHPOBAHBI C YIETOM HEJOMYCTHMOCTH UX KOHTAKTa C TOPSYMMH ¥ BUOPHUP YIOIIIMMH
AJIEMEHTaMH aBTOMOOWIIS.

7.1.5. He nomyckaercst SKCIUTyaTaius mogorpeBaTes ¢ 3aMep3iiei oXJIaxaaromnien
AKHUIKOCTBIO.

7.1.6. Tlocne mpoBeneHus JOOBIX pabOT B CHCTEME OXJaXACHHUS (PEeMOHT WU
CMEHa )XUIKOCTH) U3 HEE CIEAYyeT BHOBb yIAINTh BO3YyX coriacHo 1. 7.1.3.

7.2. MoHTaxX y3JI0B U arperatoB IOJA0rPEBATENS.

7.2.1. MoHTax HarpeBaTens.

HarpeBatens peKoMeHayeTCs
yCTaHABJINBATh B TIOIKArIOTHOM
MPOCTPAHCTBE ABTOMOOWIS COTJIACHO
puc.7.1. YcraHoBka HarpeBaTessl Ha
JBUTATEIb, B TACCAKUPCKUN CAJIOH WIIN
KaOWHY aBTOMOOWIISI HE JIOITYCKASTCH.

MonTax HarpeBaTesIst
MPOU3BOJUTE C YUYETOM JIOMYCTUMBIX
paboumX MOJOKEHUI B COOTBETCTBUH C
puc.7.2u n.7.1.1, m. 7.1.2.

Puc. 7.1a — Cxema kpeneHus: KpoHIITEHA.

1. Harpesarens;

2. OTonuTens cajoHa;
3. [lynsT ynpaBneHus;
4. Ilomma;

5. Tpy0Oa BbIXJIOTIHAS;
6. TomMBOMPOBOS;
7
8
9
1

sssmssssmmEwm TOT[HMBQHPOBOH

— — —— [ IupKyIsamusa Tocoaa

—  OTpaboOTaHHbIE T'a3bl
4——mmmm []opmaua BO3OyXa

7 I

. TOIITMBHEIN HAcOC;
. TonnmuB03a00pHHUK;
. Bo3ayxo3abopHuK;
0. bak TonuBHEBIN

Puc. 7.1- Cxema yCcTaHOBKH MOJIOTPEBATEIIST HA aBTOMOOWITH
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Beixad xudkocmy
- o — T -
| ~5 G wudkocmy
R

|

4

Xxudkocmu A

@

j B / / Brad ) R S

Bxod xudkocmy

O]C

(PAYY RUURUEIIY =

Puc. 7.2- JlomyctumMble pabodue TOJ0KCHHS HarpeBaTels

Buumanue! Eciau HarpeBareib Ha aBTOMOOWJIb YCTAHOBJIEH MO/ YIJIOM, TO
NpHCcoeINHEeHHE KMIKOCTHBIX IUJIAHIOB K INTyIepaM HarpeBaTelisi NPOM3BOIUTH
COIJIACHO puc. 7.2.

7.2.2. MoHTaX BO3/1yX03a00pHHUKA.

MoHnTax BO37yx03a00pHHKAa Ha HArHeTaTellb BO3AyXa MPOU3BOAUTH COIJIACHO
puc.7.3. Bo3ayx, HEOOXOAUMBIN Jisi TOPEHUs, HE JIOJDKEH BCACHIBATHCS M3 CallOHA,
KaOWHBI WM Oara)kHOro OTJACNIeHHs aBToMoOuWJsA. BcachiBarolee OTBeEpCTHE
BO3/1yX03a00pHHUKA MOHTUPOBAThH B MOJIOKEHUH, UCKITIOUYAIOIIEM 3aCOpPEHHUE, MOMalaHue
CHera u 00ecre4yrBarolieM CBOOOIHBIN CTOK IMOMaBIlel B Hero BoAbl. OTBEpCTHE HENb3S
pacronaratb NpOTUB Haberaromero Bo3AyIIHOTO moToka. Ha koHell Bo3myxo3abopHuKa
paspenraeTcs yCTaHOBUTh BO3MYITHBINA (DUITBTD.

Ecnmm  moporpeBarens  ycTaHOBJICH 3a OamMIiepoM  aBTOMOOWIIS, TO  €ro
BO3/IyX03a00pHUK HEOOXOJMMO BBIBECTH B <«YHCTYI0 30HY». B 1maHHOM ciydae
3amnpernraeTcs UCIOIb30BaTh MOIOTPEBATENb ¢ KOPOTKUM BO31yX03a00pHUKOM (puc.7.3)!

7y — [ ]
qucmag ‘ _ [l MNWV [
o I |
ST _ I

Puc.7.3 — MonTax BO3yx03a00pHHKA.
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HenpaBunbHo [IpaBusibHO

Puc.7.3a — MonTax mojorpeBares 3a 6aMIepom.

7.2.3. MOHTax 3J€KTPOJBUTATEINS C HACOCOM (IIOMIIBI).

MoHTaX  mOMIBI  IIPOU3BOJIUTCS
corlacHo pucyHky 7.4. Mecro s
MOHTaka  TIOMIIBI  HAa  aBTOMOOWIE

BbIOMpaTh cormacho n.7.1.1 wu m.7.1.2. =

(oo
Pexomengyemoe  pabouee  MOJIOKEHUE Wu L
MOMIIBI - OT TOPU3OHTAJIBLHOTO (BBIXOJHBIM ‘1?

naTpyOKOM BBEPX) [0 BEPTHKAIBLHOIO L
(HaCOCHOM YacThIO BHU3). T

Puc.7.4 — PekomeHtyeMo€ MOI0KEHUE TOMITBI

7.2.4. MoHTax TpyOOTIPOBOIOB.

CoenunHenue TpyOOIPOBOAOB C OMIION, HArPEBATENEM U C ABUTaTENEM MPOBOAUTH
cornacHo puc.4.2, 7.1 u 7.2. Ilpu npoxnaake TpyOONpPOBOJOB HE YCTAHABIMUBATH HX
pPAIOM C BBIXJIONHOW TpyOOM M 3J€MEHTaMU ABUTATENs, KOTOPbIE HMMEI0 BBICOKYIO
TeMIepaTypy HarpeBa. Mecra coelWHEHHUs TPYOONPOBOIOB JOJKHBI OBITH 3aTSHYTHI
XOMYyTaMU U MPOBEPEHbI HAa TepMETUIHOCTh. CoeMHEHNE TPYOOIIPOBOIOB MEXAY COOOM
MPOBOJIUTH C IMMOMOIIIBIO NMAaTPYOKOB.

7.2.5. MoHTax BBIXJIOIHOM TPYOHI.

[Ipy MOHTaXe BBIXJIONHOW TpPyObl HEOOXOJUMO YUUTHIBATh €€ BBICOKYIO
TeMIlepaTypy IpU DJKCIUTyatauud. TpyOa BbIXJonHas (TMOKUMH ro@puUpOBaHHBIN
METaJVIMYECKUH [UIaHT) OTpe3aeTcss HYKHOM miuHbl. Ha BeIXJOmHYI0 TpyOy
HE00X0IMMO OZETh TEIJIOU30JUPYIOLINI pyKaB.

BrixiionHast Tpy0a KpenuTcs XoMyTaMi M MOHTUPYETCA € JIETKUM HaKJIOHOM BHHU3 B
CTOPOHY BBIXJIONIA, HAa NEperudax B CaMbIX HU3KUX TOYKAX JeNaTh BBITYCKHBIE
OTBEPCTHS AUAMETPOM MIPUMEPHO 3 MM JUIsl CIIMBA KOHJEHCATA.

[Tpu moxcoearHeHNN K NMaTpyOKy HarpeBaTeis Ha BBIXJIOMHON TPyOe ISl Ty4IIero
VIUIOTHEHUS JIeJlaTh TPOJOJbHBIA Mponuia (MpuMEpHO 15 MM) He BBIXOIAIIMMA 3a
Mpenenbl OXBaThIBAEMOTO TMaTpyOka. BreIxiomHas TpyOa HE MOJDKHA BBICTYNATh 3a
rabaputsl aBTOMOOWIA. OTpaboTaHHBIE Ta3bl JOJKHBI OTBOAMTHCS HapyxXy. Brixon
0oTpabOTaHHBIX Ta30B M BXOJ BO3yXa /I CTOPaHUS JOJHKHBI OBITh PACIOJIOKEHBI TakK,
9TOOBI HWCKIIOYUTH BO3MOKHOCTH ITOBTOPHOTO BCACBIBAaHHS OTPaOOTAHHBIX Ta30B.
N cknounTh BO3MOKHOCTh ITPOHMKHOBEHHS ITHX Ta30B B CAJIOH WJIM BCACBIBAHUE MX
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BEHTHJIATOPOM aBTOMOOMIs. Kpome Toro, rasbl He JOJDKHBI OTPHIIATSIIEHO BIUSATH Ha
paboTy arperaToB aBTOMOOMIIS.

BbIXoHOE OTBEpCTHE BBIXJIOMHON TPYOBI JODKHO HAXOJIUTHCS B ITOJIOKCHUH,
MCKITIOYAOIINM 3aCOPEHHE WJIH MO aHue TyJa CHera U 00eCreunBaloM CBOOOTHBIN
CTOK IIOTIABIIEH B HETO BOJBI, a TAaKKE HE PACIOJaraThCs NPOTHB HAOETAOIICTO
BO3YIIHOTO TIOTOKA.

7.2.6. MOHTa TOIJIMBHOM CHCTEMBI MOAOTPEBATEIIS.

Bo  wu3bexxanue  HeucnmpaBHOCTEH  HE  JIOMYCKAIOTCS  OTKJIOHEHHS  OT
HIKENPUBEIEHHBIX YKa3aHUH.

7.2.6.1. 3a00p TOIUIMBA C MOMOILBIO TOMINBO3a00PHHUKA.

TomnmnBo3abOPHUK MOHTHPYETCS B TOTUIMBHBIN Oak coriacHo puc.7.5.
a) [lepen ycTaHOBKOIA, B TOILTMBHOM Oake HEOOXOIUMO TPOCBEPIUTH OTBEpCTHE DIMM.
0) [Ipu MOHTa)ke TOIUITMBOMPOBOJIA OT TOILIMBO3a0OPHHKA /10 HarpeBaTessi He00X0MMO
PYKOBOJCTBOBATKCS puc. 7.6.

TomnuBoNnpoBOA, HIOYIIMK OT TOIUIMBHOTO HAacoca K HarpeBaTeilo, CleAyeT
MPOKJIaJbIBATh 0€3 HAKJIOHA BHU3.

Buumanue!!! Ilpu m3roroBieHun oTBepcTHs B TOIUNIMBHOM 0aKke He00X0IMMO
BBINIOJIHATH TPEOOBAHUSA TEXHMKH 0€30IIACHOCTH IO padoTe ¢ eMKOCTbI0, KOTOpast

3aloJIHAJIACh TOPIOYUM M B3PbIBOOMACHBIM TOILIMBOM.
/

g

; TFh

. 1 — TonrBo3abOPHUK;
Mﬁ ;EW 2 — I1aii0a;
¢ =¥ aka
3 — IIpokianka;

4 T ] 4 - maﬁ6a MS;
LJ 5 —Taiika MS.
9
5 1
Puc. 7.5 — MoHTax TOrunBo3abopHHUKa
S
/ z 4000 maX

K BXOJJHOMY

5 narpyoky
& Y HarpeBaTelIst
7
1 - TonMBHBINA OaKk aBTOMOOMJIS 4 - TpyOa coeiuHUTENbHAS (TOMIMBOIPOBOI)
2 - TOTIIMBOIIPOBO/I JIBUTATENsl aBTOMOOWIISL 5 - TOIJIMBHBIN HAacoC
3 - TOMIMBO3a00PHUK 6 - My(QTa pe3uHOBas UM MOJNYpPETaHOBAs

Puc. 7.6 - CxeMa npucoeiMHEHUS TOILIMBOIIPOBOAA K y3JIaM MOJIOTpeBaTeNs
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7.2.7 MoOHTaXx TOIUIMBHOTO HACOCa U TOILJIMBOIPOBO/IA.

TormmuBHBI HACOC MPEANOYTUTEIHFHO MOHTHPOBATH OJMKE K TOTUTMBHOMY Oaky W
HWKE HIDKHETO YPOBHS TOIUIMBA B TOTUTMBHOM OaKe.

[IpocTpaHCTBEHHOE TMOJOKEHUE TOIUIMBHOTO HAcOCa JOJKHO COOTBETCTBOBATH
puc.7.7. (g IM3eIbHOTO TOTUIMBHOTO HACOCA).

MakcumaribHsill Lpobers
bxaorozo nampyoka Hazpebamensg

[lpednovmume/ibHoe
1I0/I0XEHUE HACOCa

\20\0

i?
aj Murumanbheil ypobers
N monauba b oake

a - BeIcOTa BcachiBaHus: 10 SO0 MM nipu 6e3HanopHOM Oake;

10 150 MM, Tpu BOBHUKHOBEHUH TTOHM>KCHHOTO JIaBJICHUSI B OaKe.
b - BeICOTa Hamopa MeKAy TOIUIMBHBIM HACOCOM U Harpesatesem, 10 1500 mm.

Puc. 7.7 - JlonmycTiMO€ MOHTa)KHOE IOJI0KEHUE JU3EIIBHOTO TOIIMBHOIO HAcOCa

[IpocTpaHCTBEHHOE TMOJIOKEHHE TOIUIMBHOTO HAcoca JIOKHO COOTBETCTBOBATH
o
puc.7.8, T.e. £ 5 OT TOPU3OHTAJILHOTO TOJIOXKEHUS (1Ji1 OCH3MHOBOTO TOILIMBHOTO
Hacoca).

.'—f')('.-‘.‘.-_.-'
LIALL

Puc. 7.8 JlonmycTrMO€e MOHTaKHO€ OJIOKEHUE O€H3MHOBOI'O TOIUIMBHOI'O HAcOCa
(npousBoxctBa Thomas Magnete)

[Tpr MOHTaXXHBIX PabOTax OTPE3KY TOTUIMBOIIPOBOJA MMPOU3BOIUTH TOJIBKO OCTPHIM
HOXOM, coryiacHo puc. 7.9. Ha mecrtax cpe3a He JOIYCKAIOTCA CY)KEHUE MPOXOJHOTO
CEYEHUs TOTUIMBONPOBOAA, BMSATUHBI U 3aYCEHIIbI.
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Puc. 7.9 - Otpeska TpyOoIpoBoIa Miepe]] yCTaHOBKOM.

BHUMAHMUME! TomiuBonpoBoaA W TOIUIMBHBIA HACOC CIEAyeT 3alllUIlaTh OT
HarpeBa, HE YCTaHABIIUBATh UX PSOM C BBIXJIOMHOW TPyOO# U Ha IBUTATEIIb.

7.2.8 MOHTa) 31EKTPUYECKOMN CETH MIOIOTPEBATENIS.

MoHTaxx JKryra TMpOBOJOB MOAOTPEBATENsl MPOU3BOAMTH COIVIACHO CXEME
AJIEKTPUYECKUX COSTMHEHUH moJorpeBaTess Ha puc. 4.1.

[Tpu MoHTaXke HEOOXOIMMO UCKITIOYUTH BO3MOKHOCTD €r0 Harpena, JeopMaIuio 1
nepeMeIIeHne BO BpeMs 3KCIUTyaTaluu aBTromoouis. Kperienue kryra mpou3BOIUTH
IJTACTMACCOBBIMH XOMYTaMH K 3JIEMEHTaM aBTOMOOMIISL.

Buumanue! Ilepex MOHTa:KOM KI'yTOB CHAITh NPeJOXPAHUTEJIH.

7.2.9. MOHTax nyJIbTa yIpaBiICHUS.

[lynbT ynpaBieHus ycTaHaBIMBAaeTCs B KaOMHE aBTOMOOWIIS Ha MaHesln IpubopoB
WIM B JApyroM ynoOHOM aisi BoauTtenss mecte. KpemneHue myiabTa HpPOU3BOJUTCS C
noMmoIipio ckotya. [lepen ycTaHOBKONH HEOOXOOUMO NPEABAPUTENIBHO O0E3KUPUTH
MOBEPXHOCTh, HAa KOTOPYIO YCTAHABIMBAETCA MYJIbT, U CHATh CO CKOTYA 3aLIUTHYIO
IUICHKY.

8 IIpoBepka momorpeBaTeJisi MOCJI€e MOHTAXKA.

8.1 Y6enutbcsi, 4TO MpU MOHTaXe 00eCIeUeHBI:

- TepPMETUYHOCThH KUJIKOCTHOU CUCTEMBI;

- TEepPMETUYHOCTh TOIUIMBHOMN CHUCTEMBI;

- HAJIe)KHOCTb KPEIUICHUS COSUHEHUS ANEKTPUIECKUX Pa3bhEMOB.

8.2 TlomHOCTBIO OTKPBITH KpaH OTOMUTENSl CaJoHA. YIAIUTh BO3AYX U3
KUJKOCTHOTO KOHTypa aBTOMOOWIS, PYKOBOJCTBYACH TMPEANMHUCAHUSIMUA 3aBOJa-
W3TOTOBUTENST aBTOMOOMIIS. Y CTAHOBUTH MEPEKITIOYATENIb CKOPOCTH BEHTHIISATOPA TICUKH
B MOJIO)KCHHE MUHUMAJILHOTO BPAIICHHSI.

8.3 YcranoButh npegoxpanutenu 15A, 25A u SA. Unaukatop myabTa yrpaBieHUs
JIOTIKEH 3aCBETUTHCSI.

8.4 Bp1OepuTe THI IOMIIBI YCTAaHOBJICHHOW Ha BamieM mojorpeatene (myHKT 6.1.3).
YcranoBute Bpemsi paboThl mojorpeBatens (myHKT 6.1.4). Ecnu Bpems paGoThl He
YCTAaHOBJICHO TO TOJI0OTpeBaTeNb OyaeT padortaTsh 40 MUH.
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8.5 Jlns mycka mojaorpeBareis HakaTh HA CPEIHIOI KHOMKY. [lomkeH HadaTbes
mporiecc pozxura, uHbopmarus o0 3ToM 0TOOpa3uTCcs Ha MHAMKaTope. JlaibHeHas
pabora momorpeBaTeNsi TPOXOAUT B aBTOMATHYECKOM pexume. [lo wucteueHumn
YCTAaHOBJICHHOTO BpPEMEHH pPabOThI, IMOAOrPEBATEh aBTOMATHYCCKH BBIKITIOUUTCS.
BrIkimtounTs mogorpeBaTellb MOKHO TaKKe B JI000€ BpeMs, HAKaB CPEIHIOI KHOMKY
MyJbTa yIPaBICHHUS.

8.6 Ilpu paboTe momorpeBaressi HEOOXOJUMO MPOBEPUTH BKIIOUECHHUE BEHTUIISITOPA
OTONUTENSA KaOWHBI. BEHTUIATOP JOMMKEH BKIIOYUTHCS TIPH TOCTIDKCHUN OXJIaXKTAFOIICH
KUJIKOCTBIO Temiiepatypsl 40°C.

8.7 Ecnu B mporiecce 3amycka Wik paboThl OJIOTPEeBATENs MO KaKOW-T1M00 NMpUINHE
npou30meEn cOoid, To paboTa MoJoTrpeBaTeNs MPEKPATUTCS, KO OIIHOKHM Oy/IeT BEICBEUCH
Ha UHJIUKATOPE.

8.8 IIpom3BOAUTENBHOCTh TOIIMBHOTO HACOCAa HE BEJIHMKA, TIOSTOMY IPHU TMEPBOM
3aIrycKke, KOr/a TOTUTMBOIPOBOJ ITYCT, 3aII0JIHEHHE €r0 MPOUCXOIUT KpaiiHEe MEJICHHO.
[TomorpeBaresb BBIMONHSIECT JBE MOMBITKA PO3KHUTA M, €CITU TOIUIMBO €Ie HE MOIOILIO,
npeKpaimaerT paboTy ¢ KOJOM HEHUCHPABHOCTH 13 — «IIOMBITKU 3amycka HCYepHaHbD».
CrnenyeT BKIIIOYATH MMOAOTPEBATEIh BHOBb JI0 TEX IMOP, MOKA TOIUIMBO HE 3aIlOJHUT BECh
TOTUTMBOIIPOBOJI. JIBM)KEHHE TOIUIMBA IO MPO3PAavYHON TPYOKE TOIUIMBOIIPOBOJA MOKHO
Ha0MI0MaTh BU3yarbHO. KpoMme aToro 3amonmHeHne pabodero odbeMa Hacoca TOILUIMBOM
KOHTPOJHMPYETCS Ha CIyX: MPU HAIAYUE TOIUIMBA 3BYK, COMPOBOMKIAIOIIMHA JBUKCHUE
TUTYHKEpa 3aMETHO TPUTITYIIICH, O€3 TOTJINBA CIIBIIIHBI 3BOHKHE TISITIKH.

8.9 IlpoBecTu 3ammyck MoAOTrpeBaTeis MpH padOTaIOEM ABUTATENIE aBTOMOOWIS H
MPOBEPUTH padOTY MOIOTPEBATEISL.

Buumanmue!

1 TlokazaHue TeMmmepaTypbl OXJIKIAMOIMICH >KHIKOCTH Ha MIUTKE aBTOMOOWIIS
MOT'YyT HE COBIIQJaTh C IOKa3aHWEM HA NYyJbTE YINPaBICHHUS MO MPUYUHE 3amepa
TEeMIIEpaTyphbl B PA3HBIX TOYKA KUJKOCTHOTO KOHTYpa aBTOMOOWJIS.

2 Ilocne mpoBepku pabOTOCOCOOHOCTH MOJOTPEBATENsT HEOOXOIMMO eIle pa3
MPOBEPUTh T€PMETUYHOCTh COCIUHEHUM TPYOONpPOBOJIOB C TMOMIION, HAarpeBaTelIeM U
JIBUTATEJIEM, IPU HEOOXOJUMOCTH MOJITIHYTh XOMYTHI.

9 PexoMeHaanuu

9.1 Ecnin momorpeBaTelb 1Mocie BKIIOYCHUSI HE 3aIlyCKaeTcs, TO HEOOX0AMMO YOEIUThCS B
HaJIU4YUM TOIUIMBAa B 0ake, B 3apsHKEHHOCTH aKKyMYJIATOpPHOW Oaraped, B HaJIeKHOCTH
COCMHEHHS Pa3bEeMOB MOJAOTPEBATEIS, U B UCIIPABHOCTH IIpeAOXpaHuTels 25 A.

9.2 Ecnum He paboTaeT mynbT yIpaBieHUs (IOC/ie HaXKaTUs KHOMKU HE CBETUTCS
HWHJIUKATOP) TO HEOOXOAMMO MPOBEPHUTH MPEIOXPAHUTETH SA.

9.3 Eciv BEHTWISITOP OTOMMUTENSl CaJioHA (IIEYKH) HE BKIIIOYAETCS aBTOMATHUYECKH, MPU
TeMIeparype oxjiaxaawmomer skuakoctd cBeimie  40°C, TO HE0OXOJAMMO IPOBEPHUTH
npenoxpanutens 15A u perne.

9.4 Ecnun monmorpeBarenb He OyleT BKIIOYATHCS WJIM BBIKIIOYATHCSA WM TOCIE MPOAYBKHU
KaMepbl CrOpaHusl JJIEKTPOJBUTATENbh BEHTUISATOpa OyAeT BpallarhCs OECHPEephIBHO 3TO
Npu3HaK cuctemMHoro c6os. Jlnsg ero ycrpanenuss HeoOxogumo Ha 10 cek CHATH
npenoxpanutenu SA u 25A U CHOBa UX YCTaHOBUThH B IOCJEIOBAaTEIBHOCTH BHayaie 25A
3areM SA.

9.5 Bce gpyrue BO3MOXHBIE HEHUCIPABHOCTH IOJOTPEBATENS  OMPENEISAIOTCS
aBTOMATHUYECKU U BHICBEUMBAIOTCS B BUJIE KOJIla HA MHAUKATOPE MyJIbTa.
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9.6 OmnurcaHue HEUCTPABHOCTU TMOAOTPEBATENsI U METOJUKA HUX YCTPAHEHUS CMOTPH B
tabnune 6.1 Hactosmero PO.

9.7 Tlpm Bcex HEUCIPABHOCTSAX, BO3HUKIIUX BO BpeMs OSKCIUIyaTallMd, KpPOME
OTOBOPEHHBIX B 1. 9.1, 9.2. 1 9.3. HeoOxoaMMO 00paIaThCsa B PEMOHTHYIO MACTEPCKYIO

9.8 [Ins obecreueHus HaAEKHON pabOTHI MOJAOTpeBaTeNiss HEOOXOIUMO BKIIOYATH €T0
OJIMH pa3 B MecsI Ha 5-10 MUHYT, B TOM YHCJIC M B TEIUIBIN MEPHOJ] TOJa, €CIIU MOA0TPEBATEb
He JKCIuTyaTupyetcs. JlaHHas omeparus HEOOXOoAMMa JUIsl YIOAJICHUs OOpa3yIONIMXCs BS3KUX
MJICHOYHBIX OTJIOXKCHHWH Ha TIOJBMIKHBIX YACTSAX TOTUIMBHOTO Hacoca. He BhIOMHEHWE NaHHOM
OTIepaIiil MOXET MPUBECTH K OTKa3y pabOThI OIOTpeBaTEIS.

9.9 HanexHas paboTa moaorpeBaTessi 3aBUCUT OT KayecTBa M BUJA TOIUIMBA, KOTOPOE
JOJHKHO TIPUMEHATHCS B 3aBUCUMOCTH OT TEMITEpaTypPhl OKPYKAIOIICH CpPe/Ibl.

9.10 Ilpu HECBOEBPEMEHHOM IMEpPEXOJe Ha 3UMHEE TOIUIMBO MOXKET MPOU30UTH
3anapadguHuBaHre (QUIbTpPa TOIUIMBO3a0OpPHHKA B TOIUIMBHOM Oake (€CIM OH HMMEETCS) H
¢GbuIbTpa B TOIJIMBHOM HACOCE, YTO MPUBOIMT K HE 3aIyCKY IOJOTPEBATENS MIIA K OTKIFOYCHUIO
€ro BO BpeMs pabOTEHI.

JI1st yeTpaHeHUsT BOSHHUKIIIEH HEUCITPAaBHOCTH HEOOXO0IUMO:

a) 3aMEHHUTh TOIUIMBO B TOIUIMBHOM Oake Ha TOIUIMBO B COOTBETCTBHHM TEMIIEpPAType
OKPY KAIOIIEN CpeIbl;

0) ecnu pabOTOCIOCOOHOCTH MOJOTPEBATENsI HE BOCCTAHOBUJIACH, MOCJIE 3aMEHBI TOILIMBA,
HEO0OXOMMO IMPOBEPUTH QUILTP TOIIMBHOTO HACOCA CICTYIONIMM 00pa3oM:

- JIEMOHTHUPOBATh TOIJIMBHBIA HAcOC ¢ aBTOMOOWIISA. 3adUKCHPOBAB KIFOUOM (KITFOY Ha
17 MM) OT TIOBOpOTa 3a MOBEPXHOCTh A, OTBEPHYTH IITYIEP M CHATH (QUILTP (CM.
puc.9.1, zampemaercsi ¢uKcalus TOIJIMBHOTO Hacoca 3a JIPyrHe MOBEPXHOCTU MPH
OTBOpAYMBaHWU ¥ HABOPAUYMBAHUU IITYIEPA);

- NPOMBITh GWIBTP B OEH3UHE U TPOAYTH CKATHIM BO3IyXOM;

- YCTaHOBUTH (QWIBTP B TOIUIMBHBIN HACOC, IIPU 3TOM YCTaHOBKY LITyIIEpa IPOU3BOIHUTH
Ha TEPMETHK, €CITH B HEM HET YIJIOTHUTEIBHON TPOKIIAIKH;

- YCTaHOBUTH TOIUIMBHBI HAacoC U TPOBECTH TMPOBEPKY PpabOTOCIOCOOHOCTH
MOJIOTPEBATEISL.

Brixod Bxod

lpyxura

Puc. 9.1 — TorunBHBIIT HacoC

9.11 [IpuMeHATH TOILUIUBO U OXJIAXKAAIOLIYIO )KUAKOCTh COOTBETCTBYIOIINX CE30HY MApOK.

9.12 PerynsipHO KOHTPOJIMPOBATH CTENEHB 3aPSIKU aKKyMYJISITOPHOM OaTapeu.

9.13 PekoMmeHayeTcsi IpH ITUTEIBHON CTOSHKE WJIM XPAHEHUH aBTOMOOWJS OTKIIYaTh
[OoJ0rpeBaTedb OT MCTOYHHKA TMHTAHHUS (AKKyMyJsTOpa) BO HM30CKAHHE €ro pa3psaku (TOK
notpebneHus nogorpeatens B Hepabouem coctosiuuu (30 + 40) MA).
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10 TpaHcnOPTHPOBKA M XpAHEHHUE

10.1 TTomorpeBarenu Oe30MacHBI MPU TPAHCIIOPTUPOBKE M MOTYT TPAHCIIOPTHPOBATHCS
TOOBIMA TPAHCHOPTHBIMU CPEJICTBAMH B TOM YHCIE BO3IYIIHBIM U JKEJIE3HOIOPOKHBIM
TPAHCIIOPTOM, O0OECTIEUYNBAIOIIUM 3aIIUTy YIAKOBAaHHBIX U3/IETHI OT aTMOC(HEPHBIX OCAIKOB U
KkIuMaTuiecknx (axktopoB cornacHo ycioBmsimM S T'OCT 15150-69, a oT MexaHMUYECKUX
BozaeiictBuit o kareropuu C 'OCT 23216 -78.

10.2 YcnoBust XpaHEeHHUs MTOIOTPEBATENS B YITAKOBKE MPEAIPUSTUS-U3TOTOBUTENS TOJIKHBI
coOTBeTCTBOBaTH ycioBusaM xpaHeHus 2 'OCT 15150-69.

10.3 Cpok xpaHeHus MoJoTrpeBaTess B YIIAKOBKE MPEANPUATUSI-U3rOTOBUTENA 24 Mecsia

11 TapanTmiinbie 00s13aTeIbCTBA

11.1 TapaHTuliHBIA CpPOK S3KCIUTyaTallMM H3JEIUS HMCTEKAET MPU JOCTUKEHHH OJIHOTO W3
CIEAYIOLIUX YCIOBUM:
- CPOK 3KCIUTyaTalluy JOCTUT 18 MecsIEB OCIe MPOAAKU U3IEIINS;
- u3zenre oTpadorasno rapanTHitHbIi pecypce - 1000 yacos;
- npoOer aBTOMOOMIISI ¢ yCTaHOBJIEHHBIM u3zenueM npesbicuit 50000 kM.

11.2 HaznaueHHbI# cpok ciryk0b1 otormurens 3000 gacos.

11.3 Ilpu orcyrcTBHM mITammna OPraHU3alUMU C yKa3aHUEM JAaThl NPOAAXKH TapaHTUWHBIN
CPOK MCUMCIIETCS C JaThl U3TOTOBJIEHUS OTOMUTES.

11.4 WsroroBuTenr He NPHUHUMAET NPETEH3UHM HAa HEKOMIUIEKTHOCTh M MEXaHUYECKHE
MOBPEXKICHUS TI0CIIE €r0 MPOJIaXkKH.

11.5 TlpousBoauTens rapaHTUpyeT HOPMalbHYIO pabdOTy CBOEW MPOAYKLUHHU IMPH YCIOBUH
COOMIOICHNsT TIOTPEOUTENIeM BCEX MPAaBHJI AKCIUTyaTallid, TPAHCIOPTUPOBKH M XPaHEHMUS,
YKa3aHHBIX B JaHHOM pYyKoOBojacTBe. Ecim HeucmpaBHOCTh OblIa OOHapykeHa B TeUeHHUE
rapaHTUIHOTO CpPOKa, TO OHA OYyJEeT YCTaHOBJICHAa OECIUIaTHO. YCTAaHOBKY HW3IIEJHs JOJDKHBI
MPOBOJIUTH OPraHU3alMH, YNOJHOMOYEHHbIE Mpou3BoautesneM. I[Ipu 3ToM B rapaHTHilHOM
TaJioHe 3amonHseTcs rpada «CBeICHUS 0 MOHTaXE».

[apanTHitaple 00s3aTeNbCcTBA HE PACHPOCTPAHAIOTCS Ha JAe(DEeKThl, BO3HHUKIIHE B
pe3yabTare:

- (opc-MaKOpHBIX OOCTOSITENBCTB: YIApOB MOJHHH, MOXapa, 3aTOIUICHUS, HABOIHEHMS,
HEJIONYCTUMBIX Kosiebanuii Hanpspkenus, 1 T11;

- HECOOJIOJIeHUS TPaBUJII KCIUTyaTallud, XpaHEHHS U TPAHCIIOPTUPOBKH;

- MOHTa)ka, pEMOHTa WJIM HaJlaJKH, €CJIM OHU MPOBEICHBI JHIIAMU U OpraHU3aLUsIMH, HE
YIIOJIHOMOYEHHBIMH TPOU3BOJUTENEM Ha MPOU3BOJACTBO MOHTa)ka W TapaHTUITHOTO
PEMOHTA;

- OTKa3a paboThl OTONUTEIS MO IPUYHUHE 3arPSI3HEHUS] KaMEPbI CTOPaHUSs;

- HapymieHUs paboThI JIEKTPOOOOPYIOBAaHNS aBTOMOOWIIS;

- CaMOCTOATEJIbHOIO PEMOHTAa M3JEIUS WM MCIOJIb30BAaHWE HEOPUTMHAIBHBIX 3allaCHBIX
qyacTei.

Baumannue! rapaHTHﬁHblﬁ TAJOH BRJIAJABIBACTCA B JAaHHOE€ PYKOBOIACTBO.

12 KoMmiekT mocTaBKM MOJOTrpeBaTe s
KommekT moctaBku moaorpeBarTciisi COrjlaCHO YIIAKOBOYHOMY JIMCTY.
Cnucok mnpeanpusiTUii, BBINOJHAKIUX TAPAHTUIHBIA PEMOHT WU3AeJUil

npousBoacrea 000 «Aasepe» m 000 «Temnocrap» cMoTpuTe Ha caiire
www.autoterm.ru
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1 Introduction

The present user manual gives information on set-up, operation and servicing of
Binar-5B-Compact and Binar-5D-Compact starting pre-heaters (hereinafter referred to
as— pre-heater). Which are used for start heating and warming — up of vehicles with
liquid cooling system and engine displacement up to 3.5L at ambient temperature as low
as minus 45°C.

Fuel used for Binar-5B-Compact starting pre-heater operation is petrol, for
Binar-5D-Compact diesel fuel is used. The pre-heater have the pump Bosch and leads for
connection with vehicle alarm system or for GSM- modem mounting.

The pre-heater functions are following:

1. Fail-safe starting engine operation under low ambient temperature conditions.

2. Additional heating of engine and passenger compartment with the engine running
under hard frost conditions.

3. Heating of passenger compartment and windshield at low subzero temperatures
(to remove icing) with the engine inactive.

4. Use pump to improve coolant circulation under not running pre-heater.

These functions are supported by the pre-heater basic hardware. Its modular
structure makes it feasible to connect with devices supporting the other functions, thus
improving functionality of the basic hardware purchased and installed initially.

It is possible to operate by the heater with control panel with timer (hereinafter
referred to as— control panel) installed on the car dashboard or remotely with the help of
GSM-modem by mobile phone. If there’s alarm signaling system installed in the car one
can use its free channel to operate by the pre-heater.

The pre-heater’s activation time is possible to be programmed by control panel.
While operating the control panel indicates the temperature of the cooling system and
operation mode of the pre-heater. In case of failure the code of malfunction is indicated.

Minor changes performed on the heater structure by the manufacturer may not be
documented in this operation manual.
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2  Technical data and characteristics.

Performance specifications are quoted in table 2.1 Performance specifications are
given with £10% tolerance at 20°C ambient temperature and 12V nominal voltage.

Table 2.1
. Model
Characteristic : :
Binar-5B-Compact | Binar-5D-Compact
Heat productivity, kW 5+0.5
Nominal supply voltage, V 12
Acceptable deviation, V 9,5...16

petrol meeting diesel meeting

Fuel requirements of requirements of
GOST 51105 GOST 305

Fuel consumption, L / h 0.7 0.6

Heat transfer agent antifreeze agent

Power consumption with the pump, max, W 45

Power consumption on start mode 65

(100 sec),W

Maximum liquid heating temperature, °C +85

Cabin heater fan switching at liquid +40

temperature, °C

Start mode

Manual or automatic

Time of one working cycle, min

20...120

Pre-heater mass in full configuration, kg,
max

8
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3 Safety measures.

3.1. The pre-heater and its components shall be installed only by authorized
companies by reason of it complicated structure: there’s a combustion chamber (where
fuel burns), a heat exchanger (which provides heat transfer to the cooling liquid),pump,
fuel pump, air pump, control unit (which control and operate the work of the heater
according to the program), heat sensors, control panel, etc.

3.2. While installation or dismantling the pre-heater, safety measures specified for
activities with car wiring harness and fuel supply line must be observed.

3.3. The pre-heater shall be used only for purposes described in the present user
manual.

3.4. It is prohibited to lay the fuel pipe inside the passenger compartment or
driver’s cab.

3.5. Itis prohibited to use the pre-heater in case of leaky fuel system.

3.6. Vehicle with the pre-heater shall be equipped with a fire extinguisher.

3.7. To avoid possibility of poisoning with the toxic exhaust gas generated by the
operating pre-heater, the exhaust pipe shall be set in a manner preventing discharge gas
ingress into the driver’s cab or its intake by the heat exchanger fan.

3.8. To avoid possibility of poisoning with the toxic exhaust gas generated by the
operating pre-heater, it is prohibited to use the pre-heater in enclosed car parks having no
ventilation (garage, workshop and etc.)

3.9. It is prohibited to use the pre-heater in areas, where highly inflammable vapors
or ample quantity of dust may be generated or accumulated.

3.10. While fueling the truck the pre-heater shall be switched off .

3.11. It is prohibited to use battery master switch in the pre-heater electric
circuit.

3.12. The pre-heater shall be disconnected from the accumulator battery when
welding is performed with the vehicle.

3.13. It is prohibited to connect the pre-heater to the electric circuit of the vehicle
with the engine running and accumulator battery missing.

3.14. 1t is prohibited to switch off pre-heater power before ending of the
purging cycle.

3.15. It is prohibited to connect and disconnect the pre-heater plug when the pre-
heater power is on.

3.16. It is recommended to restart the pre-heater after it’s switching off not earlier
than in 5-10 sec.

3.17. In case of malfunctioning, the pre-heater shall be repaired in service centers,
authorized by the manufacturer.
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4  Description of pre-heater set-up and operation.

The pre-heater runs independently of the vehicle engine.

The pre-heater is fueled and powered from the vehicle. The pre-heater electric
circuit is given in figure 4.1.

The pre-heater is an autonomous heater (main components are given in figure 4.2),
consisting of:

- heater (main components are given in figure 4.3);

- fuel pump for fuel supply to the combustion chamber;

- pump for forced circulation of cooling system liquid through the heat-exchanging
system of the pre-heater and the vehicle;

- control unit (part of the heater) to coordinate operation of the above-mentioned
systems;

- pre-heater control panel with timer for manual or automatic start-up of the pre-
heater;

- wiring harness for connection of the pre-heater components to the vehicle systems.

The pre-heater is integrated to vehicle cooling system with its hydraulic frame so
that the pre-heater’s pump provides circulation of cooling liquid in the engine and in the
heater.

The pre-heater principle of operation is based on warming-up of liquid in the engine
cooling system with its further forced pumping through the heat-exchanging system of
the heater.

Gases generated because of the fuel blend combustion in the combustion chamber
warm up the liquid. The heat is transmitted through the walls of the heat exchanger to the
coolant fluid, which in its turn is pumped through the cooling system of the vehicle
engine.

When the pre-heater is switched on, first of all there is performed functional test of
its components, such as: flame detector, heat and overheating sensors, pump, air pump
motor, glow plugs, fuel pump and corresponding electric circuits. In case of nonfailed
status, there starts ignition. Simultaneously the pump is also activated.

In conformity with the preset program there is performed preliminary purging of the
combustion chamber and glow plug warming-up to the desired temperature. Then, there
starts fuel and air supply and combustion process is initiated in the combustion chamber.
The flame detector controls combustion of the fuel blend in the combustion chamber. Hot
gasses heat the walls of the heat-exchanger, which warm up the liquid in the engine
cooling system.

The control unit controls temperature of the coolant fluid by two sensors. The
sensors are installed close to inlet and outlet nozzles of the heat exchanger. The control
unit sets operation mode for the pre-heater according to the temperatures: «full duty»,
«low duty» or «cooling down».

The full duty mode means that the coolant fluid is heated up to 75°C and in case of
overheating the pre-heater is switched to the low duty mode. The low duty mode means
that the coolant fluid is heated up to 85°C; in case of overheating more than 85°C the pre-
heater is switched to the cooling-down mode. The cooling-down mode means that
combustion stops, the pump continues its operation.
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When the temperature of the coolant fluid gets below 70°C and the total cycle
hasn’t finished yet the pre-heater automatically starts the full duty mode.

When the coolant fluid has been heated more than 40°C the pre-heater control unit
switches on the relay and the passenger cabin heater fan is activated (in case it is
switched on).The air in the cabin is warming up and provides comfortable conditions for
the passengers. When the coolant fluid temperature goes down 30°C the control unit
switches the fan relay off.

Duration of the total cycle is 20 ... 120 minutes. Moreover, there is a possibility to
switch of the pre-heater any time during the cycle off.

When the pre-heater is switched off manually or automatically, as preset time
expires, the fuel supply stops and the combustion chamber is purged with air.

Peculiarities of the pre-heater automatic control under emergency conditions and in
contingencies:

1) If the pre-heater has not started for some reason, the starting process will be
repeated automatically. After two successive failed starts the pre-heater is switched off;

2) If combustion stops when the pre-heater operates, the pre-heater will be
restarted automatically. After 3 failed starts heater will stops its operation;

3) in case of the pre-heater overheating (ex.: abnormal coolant fluid circulation, air
block, etc.) heater will go to cooling mode. After cooling heater will be automatically
restarted;

4) 1in case of voltage drop below 9.5V or voltage surge above 16V, the pre-heater
switches off;

5) In case of the pre- heater emergency shutdown, a corresponding code of
malfunction is indicated on the control panel. Refer to table 6.1 of malfunctions codes.

Attention!

1. It is allowable to operate the pre-heater with the passenger compartment
heater control valve open to full;

2. With the purpose of energy saving the heater cabin fan speed switch shall be
in «Minimal ventilation» position;

3. Itis advisable to direct the passenger compartment heater steam line in the
face and not on the windshield. (To prevent damage, do not set the direction
of air flow "'on the glass'').
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* Installation of the modem with special harness (with additional orders),
which are installed instead of the hareness going to the alarm relay.
** Relay-controlled remote signaling.

Figure 4.1 — Electric circuit
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Figure 4.2 — Pre-heater basic components
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Glow plug — Control unit
Flame indicator

Lombustion chamber /2

femperature sensor N°1

heat exchanger N°7

Lover / \

femperature sensor N°2

heat exchanger N°2

Figure 4.3 — Heater basic components
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5 Pre-heater control unit.

Control unit operates the activity of the pre- heater according to the set program and
fulfill the following functions:
a) pre-heater starting and switching off according to control panel or other control
devices(modem, remote control device) command;
b) pre-heater basic components diagnostics before and during the operation;
c¢) pre-heater work control and choice of the pre-heater operation mode according
to the temperature of the cooling liquid;
d) connection with control devices, identification of active device and information
transmission;
e) pre-heater switching off:
- when operation cycle is finished;
- when one of the controlled basic components failed;
- when the parameters are out off tolerable limits (temperature, voltage,
flame blow off in combustion chamber).

6  The pre-heater control devices (according to the choice of the consumer).
6.1 Control panel with timer
6.1.1 Control panel controls the heater

On the surface of the timer there are: four-digit LED indicator, four LEDs - three on

the left (lower, middle, upper) and one on the right and three buttons (left, middle, right).
Location of digits, LEDs and buttons shown in figure 6.1.

DS

Upper
Mddle

[ower

J
Left knob / / A
Mddle knob

Figure 6.1-Control panel

11
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Clicking on the button in the control panel may be short (less than 2 seconds) and
long (more than 2 seconds). It is possible to perform the following operations:
- set the clock;
- start the heater;
- start the pump;
- stop the heater or pump;
- set the timer run Ne 1, Ne 2 and Ne 3;
- activation of only one of 3-timers;
- deactivation set the timer;
- set the day of the week;
- adjustment of the clock;
- setting the time of LED emission;
- choice of pump (B - Bosch or A-Russia);
- view on the display:
a) the current time;
b) the temperature of the coolant;
c¢) the supply voltage to the electronic unit;
d) modes of the heater;
e) the time of working the heater;
f) the time of working the pump;
g) the number of version installed programs in the control unit.

6.1.2 Setting «current time» on the control panel.
While first time pre-heater is connected to the vehicle electric circuit or after breaks
in power supply there’s zeroing of the current time on the control panel.
The indicator looks like (figure 6.1)
To set or change the current time (hour or min) it’s necessary to press and hold on
the right knob more than 2 sec, two first digits of the indicator start blinking (figure 6.2).

N\ /

o0

/7 T\

Figure 6.2 setting current time

Then with continuous or interrupted pressing the right or left knobs set the necessary
time. Pressing right knob leads to time increasing to one hour. Pressing the left knob
leads to time decreasing to one hour. After setting the necessary time press the middle
knob, digits 3 and 4 start blinking (figure 6.3).With help of right or left knobs set
necessary minutes.

12
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O 00

Figure 6.3 setting current time

After setting minutes press the middle knob, the indicator will show «aH» in first
digit (correction of the day of week) and the 4™ digit of the indicator will be blinking
(figure 6.4.) Required day, you can set the left or right buttons, with the numbers from 1
to 7 days of the week mean 1 - Monday, 2 to 7 Tuesday — Sunday.

\\
NI/
oQ: &)
I’ \\
/ |\
Figure 6.4. setting day of week

o000
[o]
B(

INf

After correction of the day of week press the knob «OK», the indicator will show
«C» in first digit (correction of the clock rate) and the 3d and 4™ digit of the indicator will
be blinking see figure 6.5. By pressing the right or left buttons set the desired value of the
clock correction in the range of +10 ... -10 sec. per hour.

Figure 6.5 setting clock rate

After correction of the clock rate press the middle knob, the indicator will show
« |->> (setting the time of lighting of indicator) in first digit 2th and the 3th and 4™ digit of
the indicator will be blinking (figure 6.6.).

N IX X I/

A O RO A O
Iy

o

Figure 6.6 setting time of lighting of indicator

The duration of lighting of indicator can be set from 30 seconds and 1 minute to 60
minutes in increments of 1 min, (- - -) - the constant lighting. Left or right knob set the
desired value.

13
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After setting the time of lighting of indicator press the middle knob to come back to
the mode display the current time (figure 6.7.)

(@]
)
()

Figure 6.7 current time

6.1.3 Viewing the coolant temperature, voltage and the version number the
installed program

When the indicator is displayed the current time, working of heater or working of
heater pump, briefly pressing the right button displayed on the indicator value of the
coolant temperature at the outlet of the heater. In the first digits of the display will show
the sign £, the second digit sign « — » (minus), if the temperature is negative, and 3, and
4 bits value of the temperature in degrees Celsius (figure 6.8).

O S O S O [T o O
) QUO L -

Figure 6.8 temperature of coolant

The next short press the right button displayed on the display supply voltage. In the
first digits of the display will show the sign of U in the 2, 3 and 4 digit numeric value of
the supply voltage. In the fourth digit shows tenths of a volt (figure 6.8a).

O % O o] o O
I i i
g ncgc C

Figure 6.8a supply voltage (12,5V)

The next short press the right button on the remote control returns to the display
mode «current time».

In a short press on the left button from the display mode «coolant temperature» or
«power supply» on the display will show the version number of program installed in the
electronic unit (figure 6.9).

O 00

Figure 6.9 program version number

From this mode, you can return to the temperature display by pressing the left or right
button or call the choice of pump installed, clicking the middle button.

14



Binar-5B/5D-Compact ENG

When you press the middle button in the first 2 digits of the display will show the
characters "I10", in the fourth digit has show the characters A or B. The character A

represents the pump "Advers". The character b denotes a pump «Bosch» (Figure 6.10).
Choosing the right or left button the desired type of pump (which is installed on your
heater), you need to fix this choice in the memory by pressing the middle button.

o Qo

Figure 6.10 setting type of pump

In this case for some time on the display shows dashes (see figure 6.11), after which
control panel returns to the display of the current time.

O ﬁjgoxjgoo:jgo O

SO o (N

Figure 6.11 exchanging information

6.1.4  Setting the time of working of the heater
From mode «current time» long press the left button allows you to adjust the time of

continuous operation the heater. The first digit of indicator displays the Latin letter «L»,
and in 2, 3 and 4 digits LED indicates the duration of the heater in minutes (figure 6.12).
By pressing the left or right buttons, this time can be changed with each press changes the
time by 5 minutes. The right button increases the time, the left - reduces. The adjustment
range of 20 to 120 minutes.

000

Figure 6.12 setting time of working cycle of heater

By setting time, press the middle button. Information will be memorized and the
indicator switches to display the current time.

6.1.5 Manual pre-heater start up.

Manual start of the heater can be done by briefly pressing the middle button if the
indicator is displayed the current time, temperature of fluid or power supply. The heater
starts to work, with the first digit is mode of working, and 3, and 4 digits displayed time
in minutes, and the right LED is lit continuously (figure 6.13), the indicator shows that
the heater works in the «ignition mode» and time of running 2 minutes).
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Figure 6.13 heater in «ignition mode»

When the pre-heater is activated the first digit shows the current mode of operation
see figure 6.14, 6.15, 6.16, 6.17.

o . o
o %:y —
O o @
Figure 6.14 Full mode
O P L — O
C QUO &
O
C
)

Figure 6.16 Cooling-down mode

To switch off the pre-heater press the middle knob, the indicator will show operation

mode «II»-purging, time counting of the pre-heater operation and frequent blinking of
the LED see figure 6.17.

o 0o

Figure 6.17 Purging mode

When the pre-heater is working you can press the right knob - heater will show the
information about the temperature of the cooling liquid, next pressing of the right knob
heater will show the voltage and next pressing heater will show mode of working.

6.1.6  Starting the pump (without running the heater)

If you want to turn on the pump without starting the heater, you have to press for a
long time the middle button. On the display you will see information (see figure 6.19), in
the first digit - the letter "n", in the 3th and 4th digit — the current time of working pump.
Pump will work 40 minutes, after 40 minutes the pump turns off automatically. Stop
running the pump can be done manually by re-clicking the middle button.
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o 00

o

Figure 6.19 pump working without heater

6.1.7 The pre-heater automatic activation.

To automatically start the heater must be installed on startup. Control panel allows
you to program three automatic start-up, for this there are three independent timer. Any
of the three automatic starts will be made only when it is activated. You can activate only
one timer. To set the automatic startup of the heater from the regime "current time" you
have to short press the left button. The indicator will be of the form figure 6.20.

® OO0

Figure 6.20 setting the 1st timer

Timer number is changed by pressing the left knob and indicated by a LED indicator
on the left side. To activate the timer, you have to press the middle button. At the same
time illuminates the right LED (see figure 6.21, start at 14 hours 15 minutes). Pressing
the middle button you can cancel the activation timer.

Figure 6.21- activation the 2d timer

In order to correct any run-time timer, press the right button, this will blink first two
digits (hours). After setting the desired value, hours of the left or right buttons to press
the middle button, and then will be flashing digits 3 and 4, which set the desired value
minutes. By pressing the middle button confirms the value of the set time, and at the
same time on the display will show the information (see figure 6.22)

o8 0

Figure 6.22 — setting the 2d timer

To set the day of the week in which to run the heater must be installed at the 3rd
timer press the middle button until the timer information in accordance with figure 6.23.
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Qo8

Figure 6.23 — Set the day of the week in which to run the heater

In the first digits of the display will show the letter H, the second digit of the current
day of the week, the fourth digit from O to 7, depending on the selected day. Fixed to "0"
means that the activation timer, the heater will run regardless of what day of the week.
The numbers from 1 to 7 days of the week mean 1 - Monday 2 and Tuesday to 7 -
Sunday. Select the desired day is right-or left-click. The choice is necessary to fix by
clicking the middle button.
After each run the heater (automatic or manual), the activation timer is reset.

6.1.8 Malfunction code indication in case of the pre-heater failure

During start up or operation of the pre-heater the may be malfunctions.

In case of malfunctions the control unit automatically sends command to switch off
the pre-heater. Every malfunction is coded and is shown on the indicator see
figure 6.24.While this the code of the malfunction and the LED indicating the activity of
the pre-heater are blinking rarely. See the codes of malfunctions in table 6.1.

000

Figure 6.24- indicator shows the pre-heater fault.

Attention! For convenience of using the control panel look figure 6.25, 6.26, 6.27,
6.28, 6.29 in which control of a heater is schematically shown.
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Figure 6.25 — The scheme of navigation on the control panel.
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Setting hours
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[he clock
see Fig. 623

1. dH - setting day of of week — 1 — monday, 2- tuesday ... 7- sunday.

2. C - correction of the clock + 10 seconds.

3. | - the duration of lighting of indicator can set from 30 second and 1 minute to
60 minutes in increments of 1 min, - - - the constant lighting.

Figure 6.26 — The scheme of work with the control panel - setting the current time.
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Figure 6.27 — The scheme of work with the control panel when you set the automatic start
of the heater.
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Heater work
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1. LED: @ — shines, O — doesn’t shine, * - blinking.
2. B - the work of the heater in minutes

3. Pp — Symbol of mode of operation of the heater. Depending on the operation

mode on the display will be: P — ingnition mode, Il - purging mode — - low mode,
= - full mode.

Figure 6.28 — The scheme of work with the control panel when operating the heater

Pump working
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1. LED: @ —shines, O — doesn’t shine, Xk - blinking.
2. B- the work of the pump in minutes.

Figure 6.29 — The scheme of work with the control panel during operation of the pump.
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Table 6.1 - Malfunction codes

Codes | Malfunction description Notes / Troubleshooting
01 Overheating 1. Check thoroughly the liquid circuit
2. Check circulation pump, replace if necessary
Overheating is detected. 3. Check temperature sensor and overheating sensor ,replace
Difference between if necessary
02 temperatures measured by 4. Check the quality of antifreeze to be applied depending on
the heat sensor and the ambient temperature
overheating sensor is too big.
03 Faulty temperature sensor
Nel on the board sensors
Replace the control unit
04 Faulty temperature sensor
No2 on the board sensors
Check connecting leads. Check ohmic resistance between
05 Faulty flame indicator indicator contacts, it must be not more 10 Ohm. Replace the
indicator if necessary.
06 Faulty temp crature sensor Replace control unite of the pre-heater
on the control unit
07 Flame failure in low mode Check air duct, exhaust gas-escape channel and fuel supply,
correct troubles, replace fuel pump and flame indicator if
08 Flame failure in full mode | " o> >80
09 Glow plug malfunction Check the glow plug, replace if necessary.
10 Air pump motor Check the electric wiring of the air pump motor, replace the
malfunction air pump, if necessary.
1. Check thoroughly the liquid circuit (airlock is possible
Overheating, Heating rate before the air pump, cooling liquid cannot be pumped through
11 s 100 hich the heater)
& 2. Check cooling liquid for fluidity at low temperatures.
3. Check the pump, replace if necessary
This malfunction is possible if the pre-heater is switched on
Shutdown, voltage boost . L . )
12 when vehicle engine is running. The possible reason of the
16V more . . .
trouble is vehicle voltage regulator failure
In case there are no more tries to start the pre-heater left check
13 No more tries to start the fuel supply and amount of fuel supplied. Check the air supply
pre-heater are left system to the combustion and exhaust gas-escape channel,
check ignition plug.
14 Pump malfunction Check mrcplatlon pump wiring for shor_t—01rcu1t fault or
disconnection fault. Replace the pump if necessary.
15 Shutdown, low voltage Check voltage on XS2 connector of the pre-heater. Check the

less then 9.5 V

battery, regulator and power supply wiring.
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Table 6.1
The pre-heater is not cooled enough during purging. Check
16 Excessive ventilation time | the air duct and exhaust gas-escape channel. Check the
combustion detector and replace, if necessary.
Check the electric wiring of the fuel pump for the short circuit
17 Fuel pump malfunction check the pumping capacity and replace the fuel pump if
necessary.
No connection between
20 control unit ant control Check fuses SA. Check wiring and connectors.
panel
Flame failure at “warming . .
21 » See the description of malfunction code 08
up” mode
27 Air pump failure. Motor
won't rotate Check the wiring of the air pump, control unit, replace if
Air pump failure. The necessary.
28 motor rotates without
control
Exhausted attempts to Check the fuel system. Check tightness of clamp on the fuel
29 ignite the heater during line,fuel line leaks, tightness of the input nozzle of fuel pump,
operation the performance of the fuel pump.
Breakdown 9f the flame in Check the battery and wiring. (Voltage instability may occur
30 the combustion chamber .
due to long turn electric starter).
due to undervoltage.
Fixed the flame failure It is shown for your information. Check Check tightness of
78 when the time of pre- clamp on the fuel line,fuel line leaks, tightness of the fitting
haeter work. on the fuel pump.

Use and connection to the vehicle remote alarm system for activation and

switching off the pre-heater with the help of transmitter.

You can use vehicle remote alarm system to control the pre-heater operation if there
is an additional channel. The relay with normally open contact is connected to output of
the channel, contacts must be connected with harness XS4 which is connected to six-pins
connector XP4 on the pre-heater control unit board (see figure 4.1).

Control of the heater can be done in two ways: short-circuit contacts of relay (time
of the closed state 0.5 to 3 seconds), and long-circuit closure (more than 3 seconds).
Short first impulse will starts the heater, next short impulse stops the heater.

With long impulse of the contacts of relay a command ““Start” will be formed. When
contacts will be open - the command "Stop" will be formed.

The operation of the pre-heater in this case doesn’t differ from starting up by others
control devices. It is possible to stop the operation of the pre-heater with the help of the
transmitter and from the control panel.

To start up the pre-heater next time with the transmitter it’s necessary to switch off
the relay and switch it on again.

If there’s a channel of feedback control in the transmitter there will be mark
confirming the relay is switched on.
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Type of the transmitter has no significant meaning, the only requirement is that the
relay current consumption must not exceed current capacity of the remote alarm system
channel.

Connector XS4 which is connected with the harness is used for modem connection.
The harness XP4 must be disconnected from the control unit and connected with modem.

Simultaneous use of modem and remote control system is impossible!

Attention! Heater operating time at start from remote control will correspond
to time established on the control panel, if time didn't change after connection of a
heater to the power supply by means of the control panel, the heater will work 40
minutes.

6.3 Use and install the modem to run the heater.

Operation of the heater can be operated by telephone.

For remote control operation of the heater is possible to connect to the control unit
GSM modem, which in essence is an analog cell phone without a display and keyboard,
designed for use in harsh conditions (cold, vibration, etc.). In modem, like the phone,
SIM card is installed, ie Heater gets a full phone number you selected service provider.

On account of this phone should be a small amount, so that the modem can send
SMS to you in response to a status request.

IMPORTANT! To operate the device in the SIM card PIN code to cancel, you just need
to insert it in any cell phone and cancel a PIN code.

Heater control by means of a call to the modem, and enter commands voice menu.
When dialing the modem two possible situations.

1) The incoming phone number is not known to the modem. You will need to enter
the password (last 4 digits of IMEI). When done, you will see the commands for working
with pre-heater. If the password is entered in error, the modem will ask for the password
again. Password numbers needed administered slowly, at a transmission-reception digit
requires less than 0.5 seconds .

2) The incoming phone number is known modem. In this case, the commands for
working with pre-heater will be available immediately after the modem answers the call.

That number to be known, and did not need a password, it should be in the phone's
SIM-card in the modem, one of the first five memory cells. This can be done inserting the
modem SIM-card in the phone, clear the phone book (to the first cells were guaranteed to
empty) and record trusted phones. Trusted phones can not be more than 5.

The fact that the modem is ready to accept commands it is known by «type
command».

Commands are entered by pressing the number keys on the phone keypad.
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Available commands are:

1 - Run the heater on the time with setted control panel.

2 - Run the heater for 20 minutes.

3 - Run the heater for 30 minutes.

4 - Run the heater for 40 minutes.

5 - Run the heater for 50 minutes.

6 - Run the heater for 60 minutes.

7 - Querying heater. The modem sends the caller's phone number SMS message that

contains information about the mode, time, temperature and coolant, if there is a
fault, the fault code.

9 - Querying heater. Modem reports: «Heater (correct / faulty)».
0 - Turn off the heater.

Each command entered blurts appropriate phrase.

The modem can connect an additional channel car alarm system. You can control the
pulse duration of 0.5-3s or a latch, as well as connecting the alarm to the control heater.

Examples of SMS messages:

Rezhim: ROSZHIG Vremya raboti 00:01 T = 10
Rezhim: PRODUVKA Vremya raboti 00:12 T = 51
Rezhim: OSTANOVLEN Vremya raboti 00:00 T =-30

From the control unit harness connector goes XS4, which are able to supply attached
harness connector XP4 for connecting the relay controlled car alarm system. This harness
should be disabled.

The kit includes a modem harness connector XP4, which must be connected
according to the diagram (see figure 4.1) and the remote antenna, which is glued with the
adhesive side against the glass inside the car. This antenna provides reliable
communication modem with a mobile operator.

After installing and fixing the SIM card, antenna and cable modem should be placed
somewhere in the car, such as in the glove compartment (glove box) or mounted under
the dashboard.

Turn ON and OFF the heater with a remote modem and control panel go
independently. Turned ON with your cell phone heater can be switched off by
depressing the button on control panel.
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7 Installation specification for pre-heater and its assemblies.

7.1General.

7.1.1. Heater shall be located lower the radiator overflow tank. Motor pump shall
be installed lower the radiator overflow tank and the heater.

7.1.2. Check up fluid flow in the heater and the engine cooling system; be sure it
has the same direction.

7.1.3. Remove air blocks from the engine cooling system and the heater on
completion of the heater installation. All the pipe junctions shall be leak-proof.

7.1.4. Fuel and coolant pipes shall be assembled in a way avoiding their contact
with hot or vibrating components of the vehicle.

7.1.5. Itis unacceptable to operate the pre-heater with the cooling fluid frozen.

7.1.6. On completion of any activities with the cooling system (repair work,
cooling fluid replacement) it shall be purged to remove air blocks as per

7.2.Installation of the pre-heater units and assemblies.

7.2.1 Installation of the heater.

The heater shall be installed under
the bonnet as shown in figure 7.1. It is
unacceptable to install the heater on the
engine, passenger compartment or cab
of a vehicle.

The heater shall be installed with
account of its operating positions
(figure 7.2, items 7.1.1 and 7.1.2).

Figure 7.1a — Mounting bracket

Fuel pipe
e e == Coolant circulation
Exhaust gas

s Alr supply

1. Heater;
2. Parking heater;
3. Control panel;
4. Motor pump;
5. Exhaust pipe;
il 6. Fuel pipe;
8
9
1

. Fuel pump;
. Fuel intake;
. Air intake;
0. Fuel tank

Figure 7.1 - Pre-heater installation diagram
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Figure 7.2 — Heater acceptable operating positions

Attention! In case the heater is tilted to be installed on the vehicle, fluid hoses
shall be connected to the heater adapters as shown in figure 7.2.

7.2.2. Installation of the air intake.

The air intake shall be installed on heater as per figure 7.3. Air for combustion shall
not be absorbed from the passenger compartment, vehicle cab or baggage compartment.
Suction inlet of the intake shall be assembled so that to avoid its blockage, ingress of
snow and free drain of water. It is prohibited to locate the inlet against the incident flow.
On suction inlet of the intake vent may install an air filter.

If the heater is installed behind the bumper of car, its air intake must be set to «clear
area». In this case? do not use heater with a short air intake (figure 7.3)!

Figure 7.3 — Installation of the air intake
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Incorrect Correct
Figure 7.3a — Heater is installed behind the bumper of car
7.2.3. Installation of the motor pump.

The motor pump shall be installed on
heater as per figure 7.4. The motor pump
shall be located in conformity with
recommendations given in items 7.1.1 and
7.1.2. Recommended position of pump is
whatever from horizontal (with the outlet
fitting up) to vertical (pump head down).

W

Figure.7.4 — Recommended position of the
motor pump

7.2.4. Installation of pipes.

Pipes shall be connected with the pump, pre-heater and engine as shown in
figures 4.2, 7.1 and 7.2. Pipes shall not run in vicinity with the exhaust pipe and engine
components having high temperature and checked for leaks. Pipe junctions with other
components shall be fixed with clamps. Pipe interconnections shall be fixed with fittings.

7.2.5. Installation of the exhaust pipe.

Note that exhaust pipe has high operating temperature. The exhaust pipe (flexible
corrugated metal hose) shall be cut to necessary length.

The exhaust pipe is fixed with clamps slightly downwards in the direction of
exhaust. Round holes 3mm in diameter for moisture drain shall be made at bends in the
lowest points of the pipe.

To optimize connection with the heater fitting and to guarantee better sealing there
shall be done a lengthwise cut (about 15mm long) on the exhaust pipe. The cut shall be
the same length as the male fitting. The exhaust pipe shall not transcend the overall
dimensions of the vehicle. Discharge gas shall be vented out.

The exhaust outlet and combustion air inlet shall be located so that to avoid
resuction of discharge gas. As well, there shall be taken measures to avoid penetration of
this gas inside the passenger compartment or their absorption by the fan. Moreover
discharge gas shall not affect operation of the other assemblies of the vehicle.

The exhaust outlet shall be assembled so that to avoid its blockage, ingress of snow
and free drain of water. It is prohibited to locate the outlet against the incident flow.
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7.2.6. Installation of the fuel supply system of the pre-heater.
Failure to comply with the following recommendation will cause to malfunctions.

7.2.6.1 Fuel supply of the pre-heater with fuel intake.
Fuel intake is installed to the fuel tank according to figure 7.5.
a) before installation the fuel tank must make a hole @9mm,
b) installation of fuel supply line from fuel intake to the pre-heater is performed
according to figure 7.6
The fuel pipe from the fuel pump to the heater shall have no slope.

Attention!!! While making the inlet in the fuel tank follow safety measures for
activities with tanks which were used for inflammable and explosive fuel.

— -5,
Wall of
‘ . : = a fuel fank
4 0 /\J 1]
T | #9

5
1- Fuel supply intake 4-Washer 8
2- Washer 5-Nut M8

3- Gasket

Figure 7.5 - Fuel intake installation

to fuel intake

[ | \ 3 of heater
7

1-fuel tank of the vehicle 4-connecting pipe(fuel supply line)

2- fuel supply line of the vehicle S-fuel pump

3-fuel supply intake 6-rubber or polyurethane sleeve

Figure 7.6 - Installation diagram for the pre-heater connection with fuel supply line
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7.2.77. Fuel pump and fuel pipe installation.
It 1s advisable to install fuel pump close to the fuel tank and lower fuel level in the

tank.
Position of the fuel pump is given in figure 7.7 (for diesel fuel pump).

Maximum level of heater nlef

Preferable position
of the pump

2]

a — lifting capacity: up to 500 mm in a free-flow tank npu 6e3namopHom Oake;
up to 150 mm, in case of underpressure in the tank.
b — pump head between the fuel pump and heater: up to 1500mm

~~Mmmal fuel level in the fank

Figure 7.7 - Fuel pump acceptable assembling position (for diesel fuel pump)

Spatial position of the fuel pump must match figure 7.8, i.e., £ 5 ° from the
horizontal (for petrol fuel pump).

e
B
P
o — 1W“ Iy ;
npur — —:f [ 'I 'IL O _
ey I
T A R |
H\?‘_—P I|I L — =
LY =

e

Figure 7.8 - Permissible mounting position of fuel supply pump (for petrol fuel pump
production Thomas Magnete).

While assembling, the fuel pipe shall be cut only with a sharp knife, as shown in
figure 7.9. Cutoffs shall be free of restriction, dents and burrs.
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Figure 7.9 — Cutting the fuel pipe before installation

Attention! The fuel pipe and fuel pump shall be protected from heating. It is
prohibited to install them close to the exhaust pipe or on the engine.

7.2.8. Assembling of the pre-heater electrical harness.
The pre-heater wiring harness shall be connected as shown the pre-heater electric
circuit in figure 4.1.
While assembling note that heating, deformation or displacement of harness during
operation of the vehicle is unacceptable. The wiring harness shall be fixed with plastic
clamps to the components of the vehicle.

Attention! Assembling shall be performed with the safety devices dismantled.

7.2.9. Installation of the control panel.
Control panel is installed in the cabin on the dashboard or any other comfortable for
the driver place. The control panel is fixed by adhesive tape. Degrease the surface before
installation of the panel, remove protective film from the tape.

8 Post-installation checkout.

8.1 On completion of the assembling, the following shall be guaranteed:
- leak profess of the fluid system;
- leak profess of the fuel pipes;
- security of the pre-heater electric contacts attachment
8.2 Open the heater control valve to full. Remove air blocks from the fluid system
of the vehicle following instructions of the vehicle manufacturer. Put vehicle heater fan
switch in position of min rotation.
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8.3 Install 15A, 25A and 5A safety devices, control panel indicator will light.

8.4 Set type of a pomp established on your heater (point 6.1.3). Set heater operating
time (point 6.1.4). If operating time isn't established, the heater will work 40 min.

8.5 To perform the pre-heater operation test press the middle button. The pre-heater
shall start combustion; the information will be on the indicator. Further on the pre-heater
operates automatically. Upon termination of established operating time, the heater will be
switched off automatically. To stop the work of the pre-heater is possible at any time
pressing the middle knob on the control panel.

8.6 While performing the pre-heater operation test it is necessary to check if the
heater fan switches on. Normally the fan is activated when the cooling liquid reaches
40°C.

8.7 1If the pre-heater demonstrates faulty operation during its switching on or in the
process of operation, malfunction code will be on the indicator.

8.8 The productivity of the fuel pump is not big, that’s why when the fuel line is
empty, and it is filled slowly. The pre-heater performs 2 tries of ignition and if there’s no
fuel yet stops the activity with malfunction code 13- «No more tries to start the pre-heater
are left». There’s need to switch on the pre-heater until the fuel fills the fuel pipe line.
Movement of fuel into a transparent tube of pipeline can be observed visually. Besides,
filling of working volume of the pump with fuel is supervised aurally: at existence of the
fuel into the fuel pump the sound accompanying movement of a plunzher is considerably
muffled, without the fuel into fuel pump ringing clicks are audible.

8.9 Start the pre-heater with the vehicle engine on and verify its operation.

Attention!

1. Note that cooling fluid temperature readings displayed on the vehicle instrument
panel and control panel may vary, as temperature is measured in different parts of the
fluid system of the vehicle.

2 After check of operability of a heater it is necessary to check once again tightness
of connections of pipelines with a pump, the heater and the engine, if necessary to tighten
clamps.

9 Recommendations.

9.1 If the pre-heater won’t start after switching on, check the fuel in the tank, the
battery charged, connectors and fuse 25A are in order.

9.2  If control panel won’t work (indicator is not lighting) check fuse SA

9.3 If vehicle heater fan won’t start automatically when the temperature of cooling
liquid over 40°C, check fuse 15A and relay.

9.4 If the pre-heater won’t switch on and switch off or after purging of the
combustion chamber the fan motor will rotate, it is a sign of system failure. For
elimination of this failure it is necessary take off fuses 5A, 25A on 10 second and then
install them again in sequence first 25A, then SA.

9.5 All the rest malfunctions are identified automatically and are shown on the
control panel indicator.

9.6 See the list of malfunctions and troubleshooting in the table 6.1 of the present
manual.
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9.7 In case of malfunction while operation except those described in item 9.1, 9.2,
and 9.3. consult with repair centers.

9.8 To ensure consistent performance, the heater should be switched on for up to
5-10 minutes each month throughout the year (warm seasons included). This procedure
is necessary to remove sticky film deposited on moving parts of the fuel pump. Ignoring
this operation may cause the pre-heater failure.

9.9 Safe performance of the pre-heater depends on the fuel that shall correspond to
the season of the year and ambient temperature.

9.10 An untimely switch to a winter type of fuel may cause a paraffin blockage in
the fuel inlet tube filter (if applicable) located in the fuel tank and in the fuel supply pump
filter, which may prevent the heater from starting or cause it to stall in mid-operation.

To fix breakdowns, proceed to the following steps:
a) change the fuel in the fuel tank as according to the ambient temperature,
b) If the heater does not operate properly once the fuel was changed according
to the temperature , check the fuel supply pump filter as follows:

- remove the fuel supply pump from the vehicle; using a wrench (F/A 17), fix
the pump in place, unscrew the pipe stub and remove the filter (figure 9.1).
Do not fix the pump in place using surfaces other than Surface A when
removing and installing the pipe stub,

- rinse the filter in gasoline and blast it with compressed air,

- install the filter into the fuel supply pump; use sealant when installing the
pipe stub,

- install the fuel supply pump and check if the heater works.

A
Ball Filter
T - : ~
Qutlef nlef
Ik
Spring Y, Fipe Stub
N

Figure 9.1 — Fuel pump

9.11 Use engine oil, cooling fluid that correspond to the season of the year and
ambient temperature.

9.12 Check the battery charge level on a regular basis.

9.13 While long storage of the vehicle it is recommended to switch off the heater
from the vehicle battery to avoid its discharging (current consumption in non operation
mode 30-40 mA).
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10 Transportation and storage.

10.1 The pre-heaters are safe for transportation and may be transported with any
vehicles, including air and rail transport, provided that the packaged products are
protected from atmospheric precipitation and climatic factors in conformity with
requirements 5 GOST 15150-69, and from mechanical effects in conformity with
category C requirements GOST 23216 -78.

10.2 Storage conditions of heaters in packing of manufacturer have to correspond to
storage conditions of 2 GOST 15150-69.

10.3  The period of storage heaters in packing of manufacturer order of 24
months.

11 Warranty.

11.1The warranty term of exploitation of heater outflows under reaching one of next
terms:

- the term of exploitation attained 18 months after the sale of good;
- good worked a warranty resource - 1000 hours;
- mileage with established heater exceeds 50000 km.

11.2 Appointed tenure of employment of heater - 3000 hours.

11.3 In default of stamp of organization with naming the date of sale a warranty
term is calculated from the date of making of heater.

11.4 A manufacturer does not accept claim on incompleteness and mechanical
damages after sale of heater.

11.5 A producer guarantees normal work of the heater on condition of observance
by the consumer of all rules of exploitation, transport age and storage, indicated in this
guidance. If a malfunction was found out during a warranty term, then she will be set free
of charge. Installation of heater the organizations authorized by a producer must conduct.
In this case, the warranty card is filled column «Information on installation.»

Warranty obligations do not spread to the defects arising up as a result :

- force-majeure circumstances: shots of lightning, fire, flood, impermissible

violations of supply voltage,

- road a transport incident;

- failures to observe of rules of exploitation, storage and transporting;

- repair or adjusting, if they are conducted by the organizations, not authorized by a

producer on installation of the heater and warranty repairing;

- refuse of work of heater by reason of contamination of combustion chamber;

- violations of work of electrical equipment of car;

- independent repair of heater or the use of unoriginal spare parts.

Attention! Warranty card inserted in this manual.

12 Pre-heater delivery configuration

Pre-heater delivery configuration corresponds to that specified in the packing list.
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3amerku / Notes
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