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1. BBenenue

Hacrosimee pykoBOACTBO 1O 3KCIulyaTtauuu (gajee 1o Tekery — PDO)
NpeAHa3HAYCHO JJI M3Yy4YEHUs YCTpPOMCTBAa, palbOThl M MpaBWJl SKCIUTyaTalluu
npeanyckoBblx mnoporpesareneid Binar-5B-Compact, Binar-5D-Compact (manee mno
TeKCTy — mojorpesarenb). [logorpeBarenu mnpeaHa3HAYEHbl IS MPEIITyCKOBOTO
paszorpeBa JBUTaTes aBTOMOOWJICH € KUIKOCTHOW CHUCTEMOW OXJIaXIEHUS ¢ 00BEMOM
JIBUTATENICH 10 3,5 TUTPOB MpH TeMIEpaType OKPYkKaroIiero Bo3ayxa g0 MuHyc 45°C.

[Tomorpesatensy Binar-5B-Compact paGotaer Ha OeH3MHE, a TOJOTrpPEBATElNb
Binar-5D-Compact Ha nu3enpbHOM TOTUIMBE. IlomorpeBarenn HMEIOT pa3beM IS
MOJICOEMHEHUSI K CUTHAIM3AIM aBTOMOOWIS Wi aisa ycraHoBku GSM-mozema u
KOMIUIEKTYIOTCS AJIeKTpoHacocoMm Bosch.

[TomorpeBaTenb BHITOTHAET CIEAyIONTUE QYyHKITUA:

1 PazorpeB gBuratess Mpyu HU3KUX TeMIepaTypax JJisi HaJIe)KHOTO 3aIyCcKa;

2 JlonoHUTENBHBIN MOIOTPEB JABUTATENS U cajloHA MIPU padOTalOIIEeM JIBUTATeNe B
YCJIOBUSIX CHJIbHBIX MOPO30B;

3 TlomorpeB cajioHa u J000BOr0O CTEKJIa MPU HU3KUX MHUHYCOBBIX TEMIIepaTypax
(nnsa ynaneHus o0JieICHEHUs) TIPU HepaObOoTaroIEeM JIBUTATEIIE;

4 BxiroueHwe TIOMIIBI MpU HEpabOTarIIEeM MOJorpeBaTese, Ui YIydlleHUs
MUPKYJISLUH OXJIaKIAr0IIEH KUTKOCTH.

OtH QYyHKIUHN PEaTU3yIOTCS IIPH YCTaHOBKE 0a30BOr0 KOMIUICKTA IOJ0TpEBATEIs, K
KOTOPOMY MOJKHO TMOJKJIIOYaTh YCTPOMCTBA, peATU3YIOMIME JOTOJHUTEIbHBIC
BO3MOKHOCTH.

VYrpaBiars NoJOrpeBaTeIs MU MOKHO C MOMOIIBIO MyJbTa YHPABICHUS, KOTOPBI
YCTAHABJIMBAETCA HA IMaHEIU aBTOMOOWJIS WM JIUCTAHIMOHHO, ¢ momoimisio GSM
MojaeMa, TMO3BOHMB 10 TenedoHy. Ecam B aBTOMOOWMIE yCTaHOBIEHA CHCTEMaA
JUCTAHIIMOHHOW CHUTHAJM3AllMd, TO JJIsg YIOpaBJIEHUS TMOJ0TPeBATEISIMUA MOXHO
HCIIOJIB30BaTh €€ CBOOOIHBIN KaHaJl.

[lynpT ympaBieHuss ¢ TaliMepoOM TIO3BOJIET  3apOrpPaMMHUPOBATH  3aIlyCK
NoJorpeBaTeis B HA3HAUYCHHOE BpeMs, a MpU paboTe MO >KEJaHUIO MOJIh30BaTEs
BBIBOJIUT HA WHJAMKATOP 3HAYEHHE TEMIIEPATyphl OXJIAKIAIOIICH >KUIKOCTH U PEKUM
paboTel. B ciiydyae BO3HUKHOBEHHSI HEHUCIPABHOCTH Ha HHIAUKATOpPE IIyJIbTa
aBTOMAaTUYECKU OTOOpakaeTcs ee HoMep.

PykoBOJICTBO 110 AKCIUTyaTalluM MOXET HE OTpakaTh HE3HAYMTEIbHBIC U3MEHEHMUS,
BHECEHHBIC MPEANPUATHEM - U3TOTOBUTEIIEM TIOCTIE MOMUCAHUS K ITedaTu JaHHOoTo PO.




RUS Binar-5B/5D-Compact

2 OcHOBHbIE TapaMeTPbl U XapaKTePUCTHKH

TexHudyeckne XapakTEpUCTUKHU TpuBeneHbl B Tabimie 2.1 ¢ gomyckom +10%,
nosyueHHble 1pu temieparype 20°C 1 HoMUHaIbHOM Hanpsbkenuu 12B.

Tabnumna 2.1

HaumenoBanue Monenn

[1apamMeTpoB Binar-5B-Compact Binar-5D-Compact
Tennonpons3BoaUTENBLHOCTD, KBT 50,5
Homunansnoe HanpsokeHne nuranus, B 12
Pabounii 1rana3oH HanpsKeHUs
nutanus, B 9,5...16
But Torummsa OeH3UH JTM3€JIbHOE TOILJIMBO
('OCT P 51105) (I'OCT 305)
Pacxon TomuBa (He 6osee), a/4ac 0,7 0,6
Tennonocurenb TOCOJI, aHTU(PU3
[ToTpebnsiemasi 3nmeKkTpuUecKast
MOIIHOCTh BMECTE C IIOMITION 45
(me G6onee), Bt
[ToTpebiisiemass MOITHOCTh MIPU 3aITyCKe
65

(100 cex), Br
MakcumainbHasi Temneparypa Harpena 185
J)uakoctH, °C
BxitoueHne BEHTWIATOPA MEYKH CAJIOHA 140
Ipu TeMIieparype xuaKoctu, °C
Pexum 3amycka PYYHOM WJIM aBTOMaTHYECKUI
Bpewmst paboThl 01HOTO ITMKIIA, MUH 20...120
Macca noporpeBatelist co BCeMU
KOMILUIEKTYIOLIMMH 3JIEMEHTaMU, KT, HE 8
Oonee
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3 Texnuka 0e30MaCHOCTH U NMPeAYNPeKICHUS

3.1 MoHTaxx mnomorpeBarenass U €ro KOMIIOHEHTOB [OJI2K€H INPOM3BOIAUTHLCH
CHeNMATM3MPOBAHHBIMY _ OpraHmsauMsaMu. B cBoeM coctaBe moJg0rpeBareib
COJIEPKUT: Kamepy cropaHus (B KOTOpPOW Cropaer TOIUIMBO - BO3JAYyLIHAas CMECh),
TeII000MeHHUK (oOecrneunBarOIIMil  Mepegady Termla OXJIKIAIIIeH KUIKOCTH),
AJIEKTPOABUTATEIh ¢ HACOCOM (IOMITY), TOTUIMBHBIA HAcOC, HarHETaTelb BO3yXa, OJIO0K
yopaBieHust (ymnpaBisioluid  paboToil  mojorpeBarenss MO NPOrpaMMme), IyJbT
yIpaBJieHUs, TaTYUKU TEMIIEPATyPhl U T.II.

3.2 Ilpy MOHTaxke M JEMOHTaXe IMOAOTpeBaTENsl JIOJKHBI COOIIOJATHCS MEpPhI
0€30MacHOCTH, MPEeIyCMOTPEHHbIE NpPaBWJIAMH MPOBEACHUS PabOT C DIEKTPUUYECKON
CEThIO U TOTUIMBHOM CUCTEMON aBTOMOOMJIS.

3.3 IlomorpeBarens pa3peliaeTcsi NPUMEHSATH TOJIBKO [JIsl LIEJIEHM, yKa3aHHBIX B
HACTOSIIIIEM PYKOBOJCTBE IO IKCILTyaTalUu.

3.4 3ampemaercs NPOKIAIbIBaTh TOIUIMBOMPOBOJ BHYTPH CajOHA, KaOWHBI
aBTOMOOMIISI.

3.5 3anpemaercs JKCIUIyaTalMs MOAOTpeBaTessi NPH HerepMeTHYHOMN
TOIVIMBHOM cUcTEMe.

3.6  ABtomMoOuIb, OOOpPYJOBaHHBIM  MOJOTrpeBaTelIeM,  JOJIKEH  HUMETh
OTHETYIIHUTEIb.

3.7 YuuthiBas ONacHOCTb OTPABJEHUS BBIXJOMHBIMU ra3amMu MpH padoTarolEeM
MoJioTrpeBaTelie BhIXJIOMHAs TpyOa JOJKHA OBITh YCTAaHOBJIEHA TaK, YTOOBI MCKIIOYHUTH
IMPOHUKHOBEHUE OTPAO0OTAHHBIX Ta30B B KaOWHY WJIM BCAChIBAHUE HX BEHTHJISATOPOM
yepe3 paauaTop OTOIMUTENS CallOHA aBTOMOOMIIS.

3.8 YuuthiBas 0OmacHOCTb OTPABIEHHUS BBIXJIOMHBIMU Tra3amMu MpH padoTaroleM
10JIorpeBareiie,  3anpenaeTcs II0JI30BAThCSl  IIOJIOIPEBATENIEM IIPU  CTOSIHKE
ABTOTPAHCIIOPTA B 3aKPBITHIX MOMEIIEHUSIX (rapa)xe, MaCTEPCKHUX U T.II).

3.9 IlonorpeBatenp 3anpemniaeTcs NPUMEHSITh B MECTaX, IJie MOTYT 00pa30BbIBATHCS
Y CKaIUIUBAThCA JIETKOBOCIUIAMEHSIEMbIE MaphI U Ta3bl WM OOJIBIIOE KOJIUYECTBO MBLIH.

3.10 Ilepen 3ampaBkoii aBTOMOOWJISI TOIUIMBOM HEOOXOJIMMO 3apaHEE BBIKIIOUUTD
I10JIOIPEBATEITb.

3.11 3ampemiaercs ycraHaB/JIMBaTh IpepbIBaTe/]lb MAacChl B LeNH NUTAHUSA
1ojorpeBareJis.

3.12 IIpu npoBeneHUH 3JIEKTPOCBAPOUYHBIX padOT HA aBTOMOOWIIE IOJIOIpEBATENb
HEO0OXO0IMMO OTKJIIOYUTh OT aKKyMYJIATOPHON OaTapeu.

3.13 3ampemaercs MNOAKIIOYEHUE MOAOrpeBaTENsl K DJIEKTPUUYECKOW LENH
aBTOMOOWJISI TP pabOTAIOIIEM JIBUTATENIE U OTCYTCTBUU aKKYMYJISITOPHOM OaTapenu.

3.14 3anpemaercs OTKJIKYEHHE 3JI. MUTAHUS TOAOTPeBaTENsI 10 OKOHYAHUSA
HHMKJIA NPOAYBKH.

3.15 3anmpemaercss MOACOEAUHATh M OTCOCAMHATH Pa3beMbl MOAOTPEBATEIN MPU
BKJIFOUYEHHOM 3JIEKTPOIUTAHUM TIOI0TPEBATETIS.

3.16 Tlocne BBIKIIFOUEHHS] MOJOTPEBATENS TOBTOPHOE BKIIOUEHUE JOJKHO OBITH HE
paHee, uem yepe3 5-10 cekyHu.

3.17 llpu mnosiBIEeHHMH HEUCHPABHOCTEH B padboTe mnoporpesBaTessi HEOOXOIUMO
oOpamiarbCsi B CIEUUATU3UPOBAHHBIE PEMOHTHBIE OPraHU3alMU, YIOJIHOMOYEHHbBIE
3aBOJIOM-U3rOTOBUTEIIEM.
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4 Onucanue ycTpocTBa M pad0ThI IOAOrPEeBATEISA

[Tonorpesarens paboTaeT HE3aBUCUMO OT aBTOMOOMIIBHOTO JIBUTATENS.

IIntanue mnonmorpeBarens TOIUIMBOM U JJIEKTPOIHEPTHEN OCYLIECTBIAETCS OT
aBTOTPAHCIIOPTHOrO cpenacrea. (Cxema DJIEKTPUYECKUX COCOUHEHHM ITOAOTPEBATEII
npuBezeHa Ha puc. 4.1 .

[TonorpeBarenb (OCHOBHBIE y37bI MOJOTPEBATENs MOKA3aHbl HA puc. 4.2) sBsETCS
ABTOHOMHBIM HarpeBaTelIbHbIM YCTPONUCTBOM, KOTOPOE COJIEPIKHUT:

- HarpeBatelib (OCHOBHBIC Y3JIbl HArpeBaTesl OKa3aHbl Ha puc. 4.3);

- TOIUIMBHBIM HACOC ISl IOJAYU TOILJIMBA B KAMEPY CTOPAHUS;

- momma Jyisi IPUHYIUTEIBLHON MPOKAUYKH paboyell KUIKOCTH CUCTEMBI OXJIAXICHUS
(Tocouia) yepe3 TemI000MEHHbIE CUCTEMBI HATPEBATENS U IBUTATENsl aBTOMOOUIIS;

- 0OJIoK yripaBieHUs (BXOJUT B COCTaB HArpeBaTeis), OCYIIECTBISIOMINUN YIIpaBICHUE
BBIIIENIEPEYNCIIEHHBIMU YCTPOMCTBAMH;

- MyJbT YNPABICHUS C TallMEpOM MJi aBTOMATHUYECKOrO0 WJIM PYYHOI'O 3alyckKa
IIOAOTPEBATEIIS;

- JKTYTBI IPOBOJIOB ISl COCTUHEHUSI DJIEMEHTOB MOIOTPEBATENS U JJISI COSITUHEHUS C
aKKyMYJISITOPHOHM OaTtapeeil U OTOIUTEIEM CaJIOHAa aBTOMOOMJIS.

IloporpeBarens CBOMM THIPABIWYECKUM KOHTYPOM BCTPAUBA€ICsl B CHCTEMY
OXJIQXK/ICHMSI IBUTATENSI TAKUM 00pa3oM, YTOObI €ro nmommna odecrnevyrBana UUPKYISUIO
OXJIXKJAOILYIO )KMIKOCTH B JIBUTATEIIE U HATPEBATEIIE.

[IpyHIMIO AEUCTBHS TMOAOTPEBATENII OCHOBAaH HA PA30TPEBE KUIAKOCTH, KOTOpAs
IPUHYIUTEIHHO MPOKAYMBACTCS YEPE3 TEINIOOOMEHHYIO CUCTEMY HarpeBaTes.

Jlns pazorpeBa KMAKOCTH B KayeCTBE MCTOYHMKA TEIUIA UCIOJIB3YIOTCS ra3bl OT
CropaHusi TOIUIMBO - BO3AYIIHOW CMECH B Kamepe cropaHus. Teruo nepeaaercs depes
CTEHKA  TEIJIOOOMEHHHWKA  HarpeBaTels  OXJaKIAIIMeW  JKUJIKOCTH,  KOTopas
IIPOKAYMUBACTCS Y€pPEe3 HarpeBaTeNlb U CUCTEMY OXJIAXKJICHUS JIBUTATEIST aBTOMOOMIIA.

[Ipu BrJIIOYEHWM  MOJOTpeBaTeNsl  OJOKOM  yHPABICHHUS  OCYIIECTBISETCS
TECTUPOBAHUE M KOHTPOJIb pabOTOCIIOCOOHOCTH AIEMEHTOB MOIOTpeBaTeNsA: HHIUKATOpa
IJIAMEHU, JaTYUKOB TEMIIEPATYPHI U MEPErPEBA, MOMIIbI, JIEKTPOMOTOPA HATHETATEIA
BO3/lyXa, CB€YM, TOIUIMBHOIO Hacoca M UX anekrpoueneu. IIpu nenpaBHoM cocTosHUM
HayMHaeTcs npouecc pozxura. OJHOBPEMEHHO (aBTOMATUYECKH ) BKIIFOUAETCS MTOMIIA.

Ilo 3agaHHOM mporpaMMme MPOUCXOAUT TNPEABAPUTENbHAS NPOJYyBKa KaMephl
CrOpaHMs ¥ pa30rpeB CBEUM HAKaJIMBaHMS. 3aTEM NOJAECTCS TOIUIMBO U BO31yX. B kamepe
CrOpaHMsi HAUMHAETCs mpouecc ropeHusi. KoHTpoiab Ha TOPEHHEM TOIUIMBO-BO31YLIHON
CMECH B KaMepe CropaHusl OCYIIECTBISIETCA WHIAUKATOPOM IUIaMeHU. ['opsiume ra3bl
yepe3 CTEHKU TEIIOOOMEHHHMKA HarpeBaloT MPOTEKAIOIIYI0 JKUJKOCTh CHCTEMbI
OXJIAXKJCHUS IBUTATEIIS.

biok ynpasnenus (nanee nmo Tekcty - BY) ocyiiecTBisieT KOHTPOIb TEMIIEPATYPBI
OXJIQXK/IAIOIICH KUJIKOCTU JABYMsI JaTdrMKaMu. J[aTUMKW yCTaHOBJIEHBI BOJIM3U BXOIHOTO
U BBIXOJHOTO MATPyOKOB TEIIOOOMEHHUKA. BIOK ympaBieHuss B 3aBUCUMOCTH  OT
BEJIMYMHBI TEMIIEPATYP YCTAHABIMUBAET PEKUMBI PabOTHI MOJOTPEBATEIIS: «IIOJIHBINY,
«MaNbI» WIH <oKaymun». Ha pexume «IOaHBIM) — OXJAXKAAKOWIAS  KUIKOCTb
HarpeBaetcs 10 75°C, a npu HarpeBe CBbIIE, bY yCTaHABIMBAET PEKUAM «MAJIbIN».

Ha pexume «Manblid» oxyaxparomiass XUJIKOCTh HarpeBaercs ao 85°C, a mnpu
HarpeBe CBbIlIE, bY yCTaHABIMBAET PEKUM (GKAYIIUN.
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Ha pexume «kaymuil» npekpamaercs Mpolecc ropeHus, MpojaosbKaercs padoTa
nomsl. [Tpu oxnaxaenun xuakoctu Hke 70°C, ecnu LUK paboOThl MOAOIPEBATENS HE
3aKOHYMJICS, IIOJIOIPEBATENIb ABTOMATUYECKH BKJIFOYAETCSl BHOBb HA PEXXHUM «ITOJHBIN».

B npouecce paboTsl mojgorpeBatrens, Korja TeMIliepaTypa KUIKOCTU JIOCTUIAET
40°C, cpabaTbiBaeT peiie, KOTOPOE CBOMMH KOHTAaKTaMU BKJIIOYAET BEHTWIATOP
OTOIIUTENS CaJlOHA aBTOMOOWJS MpPU YCIOBUHU, YTO MEPEKIIOYATENb BEHTUJISATOPA B
CaJIOHEe aBTOMOOWJIS BKJIIOYEH (JKENaTeIbHO BKIOYUTH HAa min pexxum). Bo3ayx B canone
HAa4YMHAeT IpOrpeBaThCs, co3aaBas KOM(MOPTHBIE YCIOBHS AJid yenoBeka. [Ipu cHxeHue
temneparypbl kuakocth 10 30°C Onok ympaBlIeHHUS aBTOMATUYECKU BBIKJIIOUUT
BEHTWJIATOP OTOIUTEISI CaJJOHa aBTOMOOMIISL.

[IponomxurenbHOCTh PabOTHI mojorpeBarens (LMKJI) MOXHO YCTaHOBUTh B
uateppasie 2001120 muaytr. Kpome TOro, mmeercss BO3MOKHOCTb BBIKIFOYUTH
[0JIOrpeBATelb B 000 MOMEHT LIMKJIA.

[Ipy mnomadye KoOMaHABI HAa BBIKIIOYEHUE IOJOTPEBATENs] BPYYHYIO WIH
aBTOMATHUYECKH 0 UCTEUEHHUIO YCTAHOBJIEHHOT'O IMKJIa MPEKpalaeTcs nojaya TOIInBa,
Y TIPOU3BOJIUTCA MPOTYBKA KaMEPhl CTOPAHUSI BO3LYXOM.

Oco0eHHOCTM  aBTOMATUMYECKOTO  ympaBiieHWs paboToOd  mojorpesarenss B
aBapUITHBIX U HEIITATHBIX CUTYaLUAX:

1) ecnmm mo KakMM-TMOO NMPUYMHAM HE MPOMU3OIIEN 3allyCK IMOAOIPEBATENs, TO
pouecc 3amycka aBTOMaTH4ecku noBToputrcsa. Ilocie 2-X HeyJadHbIX IIONBITOK
IIPOUCXOJUT BBIKIIFOUEHHUE [TO0IPEBATEIIS;

2) ecau BO BpeMs pabOThl MOAOrpeBaTeNsl NPOU30MAET CpbIB IJIAMEHH MU
IPEKPATUTCS] TOPEHHE, TO MOAOTPEBATEND POU3BEAET IPOLYBKY U MOBTOPHBIM PO3XKMUT.
[Tociie 3-X HEyJauHBIX PO3KUTOB IPOUCXOAUT BBIKIIFOUEHHE 10O PEBATENS;

3) npu neperpeBe nojaorpesarens (HampuMmep, HapylleHa —LHUPKYJISUuUs
OXJIQXKIAIOIIEH KUAKOCTH, BO3AYyIIHAas NPOOKa W Jp.) MPOUCXOJUT ABTOMATHUYECKOE
nepexo ] Ha KAYIIUNA PEeXUM U MOCIe OCThIBAaHUS MOJOTPEBATENS IPOUCXOAUT PO3KUT U
paboTa moiorpeBaTes;

4) npu majgeHuW HanpspkeHus Huwke 9,5 B unm ero nosbiieHuu cBbiie 16 B
IPOUCXOJIUT BBIKIIFOUEHHUE MTO0TPEBATES;

5) npu aBapuiiHOM BBIKJIIFOYEHMHM TIOJIOTpEBATENli  HA IyJbTE YINpaBIEHUS
BBICBEUMBAETCS KOJ| HEUCHPAaBHOCTH. Pacmm@poBKy BHIa HEUCHPABHOCTH CMOTPH B
tabnuiie 6.1.

Buaumanue!

1. PaGora mogorpesare/isi JONMYCTHMA TOJbKO NMPH MAaKCHUMAJIBHO OTKPBHITOM
MO0JIO’KEHNH KPAHA OTONMHUTEJIS CAJTOHA ABTOMOOWIIS.

2. C upeabld JKOHOMHMH 3JJIEKTPOIHEPIHMH MepeK/JYarejb 000pOTOB
BEHTHJIITOPA OTONMHUTEJA CAJI0OHA YCTAHABJIUBATHL B  IMOJIOKEHHE
«MuHUMAJIbHAS BEHTHJIALMS»;

3. Hanpagiienne BO3AYHIHBLIX NOTOKOB OTONMHTEJSl CAJOHA YCTAHOBUTHL B
noJsioxkeHue «B aumo» (Bo u3zdexanue nmoBpexaeHuil JJ0OOBOIo CTEKJIA He
yCcTaHABJIMBAalTe HANPaBJIeHHe BO3AYIIHBIX MOTOKOB «Ha creksio»).
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Puc. 4.1 — Cxema 3J1eKTpUYECKUX COECTUHEHUI
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S  baok ynpasienus (bY)

BY ynpanser paboroil momorpeBaresii MO MPOrpaMMe, BBIIOJHSSA CIEAYIOIINE
(GyHKLIHH:
a) BKJIFOYEHHE U OCTAHOB MOJOrPEBATENS 110 KOMaH/E € MyJIbTa YIPABICHUS WIHA OT
JPYTUX YCTPOUCTB yIpaBieHHUs (MOJEM, yCTPOMCTBO IUCTAHIIMOHHOTO YIPABIICHUS);
0) IMarHOCTUKY (MPOBEPKY MCIPABHOCTU ) Y3JIOB IMOJOTpPEBaTENsl B Hayajle U BO
BpeMs paboThl;
B) KOHTPOJIb pabOThl MOAOTPEBATENSI U BHIOOP pekrma pabOThl B 3aBUCUMOCTH OT
TEMIEPATYPbI OXJIAKAAIOIIEH )KUJIKOCTH;
I) CBS3b C YCTPOMCTBAMHU YIIPABJICHHUS, OIPENEICHHE AaKTUBHBIX YCTPOWCTB,
nepenada nHpoOpMaLuu;
1) BBIKJIFOUEHHE 10 0TPEBATEISL:
- IIpY OKOHYAHWH 3a/IaHHOTO LIUKIIA;
- mpu norepe paboTOCIOCOOHOCTH OJHOTO U3 KOHTPOIUPYEMBIX y3IIOB;
- NpU BBIXOJAE IApaMETPOB 3a JOMYCTUMbIE MHpeleibl (TeMIeparypsl,
HaIPSKEHUS U CPHIBE IIJIJAMEHU B KAMEPE CrOPaHUs).

6  Opransl ynpasjeHus noaorpesaresis (10 BbIOOPY 3aKa3uMKa).

6.1 [IynpT yrpaBieHus ¢ TaAUMEPOM

6.1.1 I[IynbT npeaHa3HayYEeH 14 YIIPABICHUS MTOJOTPEBATEIIEM.

Ha osumeBoit maHenu MmyJbTa pacloNiOKEHb: 4-X  paspsaHblid  IUQPOBOMA
CBETOAMOHBIN HHAMKATOP, YEThIPE TOYEHHBIX CBETOAMOJA — TpPHU ciieBa (HIKHUIA,
CpeIHU, BEpXHHWI) W OJMH CIIpaBa W TPU KHOINKHU (JieBas, CpEAHss, TIpaBas).
Pacnionosxxenue nudp, cBETOAMOI0B M KHOTIOK MOKa3aHO Ha pucyHke 6.1.

(Gemoa o/

gaﬁb/u
BepxHuy /\

Cpedhul éﬂ?@ a0 3"\&34

HuxHLL

) (o) >

o
/Iebas kHonka >/ \ [nabas kronka

(peaHasa kHonKa

Puc. 6.1- Ilanens nysnbTa.
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HaxaTue Ha KHONKM B IPOLIECCE YIIPABJICHUS MOKET ObITh KOPOTKUM (MEHEE 2 CEK)
U JUIMHHBIM (O0see 2 cex). [Ipu 7ToM MOKHO OCYIIECTBUTH CJIEAYIOIINE ONEpaIUu:
- HacTpoiiKa 4acos;
- 3amycK MOoJIOrpeBaTers;
- 3aIyCK IOMIIbL;
- OCTaHOB IOJIOIPEBATENS NN TIOMIIBL;
- HacTpoiika Taiimepa 3amycka Nel, Ne2 umu No3;
- aKTUBalUsA TOJBKO OAHOTO U3 3-X TaliMEPOB;
- JIe3aKTUBAaLMs YCTAaHOBJIEHHOTO TaliMepa;
- HACTpPOWKAa JHS HENEIU;
- KOpPPEKTHUPOBKA XOJIa YaCOB;
- HacTpoiika BpEMEHU CBEUEHUSI MHIUKATOPA;
- BbeIOOp oMbl (b — Bosch unu A- Poccus);
- MPOCMOTpP Ha UHAUKATOPE:
a) TEKYILEro BPEMEHHU;
0) TeMIiepaTypbl TEILIOHOCUTETIS;
B) HaNpsDKEHUS MUTaHUS Ha OJIOKE 3JIEKTPOHHOM;
I') peKUMOB pabOThI MO0TPEBATEIS;
1) BpEMEHH paboThI 1010IPEBATENS;
€) BpeMEHH pabOThI IIOMIIBI,
’K) HOMepa BEpCUM YCTAHOBJICHHON IPOrpaMMbl B OJI0KE yIpaBlIECHUSI.

6.1.2 HacTpoiika nim KOppeKTUPOBKA YaCOB.

[Ipu mepBOoHAaYaIbHOM MOAKIIOYEHUH MOJOTPEBATENs K AJIEKTPOCETH aBTOMOOMIIS
WIN TIOCJIE€ TIEPEPHIBOB B DJIEKTPONUTAHUY HA MyJHTE MPOUCXOIUT OOHYJICHHE TEKYIIETO
Bpemenu. Muaukarop umeer Bun (Puc.6.1).

JlnuaHoe (OGosiee 2 ceK.) Ha)KaTue NMPaBOM KHOIMKHU BbI3BIBAET PEKUM HACTPOMKHU

TEKYIIer0 BPEMEHH, MPHU 3TOM IEpPBbIC [[Ba pa3psia WHAMKATOpPA HAYMHAIOT MHTaTh
(Puc. 6.2).

o o
< —
o o
Fd h
/ N\

Puc. 6.2 Koppekuus 4acos.

[TocneayronmM MPEPHIBUCTHIM WIM MOCTOSHHBIM Ha)KaTUEM MpPaBOW WU JIEBOM
KHOIIOK yCTAaHOBUTH HEOOXOJauMOEe 3HaueHue uacoB. HaxkaThe Ha MpaByl0 KHOIKY
OPUBOJUT K YBEIMUYCHHUIO 3HAYEHUS BpEMEHU Ha OJMH yac. HaxaTue Ha JeByIO0 KHOIKY
PUBOJIUT K YMEHBILIEHUIO HA OJMH Yac.

JUis mOATBEpK/I€HHsI YCTAHOBKM Yaca HAXKMHUTE HAa CPEIHIOI KHOIMKY, MPH 3TOM
HAayuMHAOT wMurate paspsansl 3 u 4 (puc. 6.3). IlpaBoil wiM J€BOW KHOIKAMHU
yCTaHABIMBAETCS HEOOXOAMMOE 3HAYCHUE MUHYT.
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Puc. 6.3 Koppekuust MUHYT.

I[J'I)I MOATBCPIKACHUA YCTAHOBKH MHHYT HAXXMHUTC HAa CPCAHIOKO KHOIIKY ITPHU 9TOM

Ha MHIUKATOPE B MEPBOM paspsjie BhICBETUTCS «dH» (HacTpoiika JHs Heleau), U Oyer
Murath 4 paspsa uHaukatopa (puc 6.4). HeoOxonumblid J1€HP MOYKHO YCTaHOBHTH
IpaBoOi WJIM JICBOM KHOMKAaMHM, NMPU ATOM mudpsl oT 1 g0 7 o3Ha4aroT AHU Heaenu 1-
MOHEICJIbHUK, 2-BTOPHUK U T.J. 10 7-BOCKpECECHHUE.

000

Puc. 6.4 Hactpoiika qHs Heemnu.

JIis moTBEepXKACHUST YCTAHOBKU JIHA HENENH HaXKMUTE HA CPENIHIOI KHOIKY, MpU
TOM Ha MHAMKATOpE B MEpBOM pazpsie BbicBeTUTCS «C» (KOppeKlHus XO0Jia 4acoB), U
OymyT murath 3 U 4 pa3psabpl uHIUKaTopa (puc. 6.5).

Haxxatnem mnpaBoli wiM JIeBOW KHONKAMH YCTAHABJIMBACTCS HEOOXOIUMOE
3HaYeHUE KOPPEKLMH X012 yacoB B uHtepBaie +10 ...-10 cek. B yac.

o0

Puc. 6.5 — HacTpoiika xoa 4yacos.

JIns moATBEpKICHUST YCTAHOBKHA XOJa YacCOB HAXXMHUTE HA CPEIHIOK0 KHOIIKY IpHU

5TOM Ha MHIMKATOPE B IEPBOM pa3ps/€ BHICBETUTCH 3HAK « | » (HACTpoiika BpeMeHH
CBEUCHMS MHJUKATOpa) U OyayT Murath 2,3 u 4 pa3psabl uHaukaTopa (puc 6.6).

\\ !IX\ l’lX\ l’l/
NSO NTD NS
o LUt 2
C UQ:UOQ:UOQ:\U O
HAHHHR
BRYARYAR

Puc.6.6 — HacTpolika BpeMeHH CBEUEHUSI HTHANKATOPA
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[IpoAOMKUTENBHOCTD CBEYEHNSI MHAMKATOPA MOKHO YCTaHOBUTH 30 cek u oT 1 MuH

10 60 MuH ¢ marom ImuH, (- — —) — [OCTOSHHOE cBedeHue. [IpaBoii WK JIeBOU
KHOTIKAMU yCTaHABJIMBACTCSI HEOOXOAUMOE 3HAUYCHUE.

[Tocne HaCTpOKKM BPEMEHHM CBEUYEHHSI MHIAMKATOPA HAXKMHUTE Ha CPEJIHIOK KHOIKY
JUIsl BO3BpaTa B PEKUM MHJIMKAIIMU BpeMeHU (CM. puc 6.7).

Q00

Puc. 6.7 — Unaukanuus TEKyuero BpeMeHHU.

6.1.3 IIpocMoTp Temmeparypbl TEIUIOHOCUTENS, HANPSKEHUS U HOMEpPA BEPCHUU
YCTaHOBJIEHHOW MPOTPaMMBI.

N3 pexuMoB, Korja Ha HHJIMKATOpPE BBICBEUMBAETCS TEKyllee Bpems, padora
nojiorpeBaresnis win padoTa MOMIIBI, MPU KOPOTKOM HaKaTUM Ha TMPaBYIO KHOMKY Ha
WHJMKATOPE BBICBEUMBACTCS 3HAYECHHUE TEMIEPaTypbl OXJIAXIAIOIIEW >KUJIKOCTH Ha
BBIXOJIE U3 Harpesarteld. [Ipu 3ToM B mepBOM pas3psiie HHANKATOPA BBICBETUTCS 3HAK [,

BO BTOPOM pas3psjie 3HaK « — » (MUHYC), €CJIM TeMIeparypa oTpuilaTenbHas, a B 3 u 4
paspsiiax 3HaueHue TeMIeparypsl B rpaaycax Llenascus (puc 6.8).

®) e —g o O
S i i
O @UOD &

Puc. 6.8 — Temneparypa TEIIOHOCUTES.

I[Ipy NOBTOPHOM KOPOTKOM H@XAaTMM HA IMPABYI0 KHOINKY HA HWHJIUKATOPE
BBICBEUMBAECTCS HaNpsbKeHUE nuTaHud. [lpu 3ToM B mepBOM paspsae HHAUKATOpA
BbIcBEeTUTCS 3HAaK U BO 2, 3 u 4 pa3psane 4ucioBOoe 3HaueHHe. B deTBepTOM paspsne
MOKAa3bIBAETCA JIECATHIE 10U BOJbTA (puc 6.8a).

jOﬁ
.

i ]

000

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

[Ipr MOBTOPHOM KOPOTKOM Ha)XaTHHM Ha MPaBYI KHOIKY IyJIbT BO3BpAIIaeTCs B
PEKUM WHINKAIIUN «TEKYIIEee BPEMS.

[Ipn KOpOTKMM HakaTHe Ha JIEBYIO KHOIKY, W3 peXuMa IOKa3a «TeMIeparypa
TETJIOHOCUTENS MWW «HANPSDKCHUST MHTAHUS», HAa WHIUKATOPE BBICBETUTCS HOMEDP
BEPCUU NIPOTPaMMbl YCTAHOBJICHHON B AJIEKTPOHHOM OJi0ke (puc. 6.9).

o Qo0

Puc. 6.9 —Bepcus nporpaMmMHOro odecriedeHusI.
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N3 sToro PEeKMa MOKXHO BECPHYTBHCA K MHAUKAIIUN TCMIICPATYPbI, HA’KaB Ha JICBYIO
WJIM IMPaBYIO KHOIIKY HWJIM BbI3BATb PCKHUM BbI60pa BapuaHTa YCTaHOBHCHHOﬁ ITIOMIIBI,
Ha>XaB Ha CPCAHIOIO0 KHOIIKY.

B nepBrIx 2-X paspsgax nagukatopa eicBerutcs 110, B uerseprom 6ykea A, uto

o3HauaeT «Ansepc» wi B, uTo o3mauaer «Bosch» (puc 6.10). Bribpas mpaBoii nmm
JeBOW KHONKAMHM HYXHBIA THUN TOMIBl (KOTOpash YCTAHOBJIEHAa Ha BalleM
nojorpenarene), HeoOXoauMoO 3aUKCHpOBaTH OSTOT BHIOOpP B MaMsiITH HaXXaB Ha
CPEIIHIOIO KHOIIKY.

O O T2 0 [ )
O 0 U VC}Q —
') ov—Vo <

Puc. 6.10 — Bb16op THma nomimsl.

[Ipu 3TOM, B TE€ue€HHE HEKOTOPOrO BPEMEHHU, HA HHIUKATOpPE OTOOpa)xaroTcs
npouepku (puc 6.11), mocie yero nmyiabT BEPHETCS K MHAUKALMS TEKYLIETO BPEMEHHU.

Puc. 6.11 — O6MmeHn undopmaruei.

6.1.4 YcranoBka BpeMeHH pabOThI MOJOTpeBaTENs
N3 pexuma «Tekyilee BpeMs» JUIMHHOE Ha)XaThe JIeBOM KHOIKHU I103BOJISIET
OTKOPPEKTUPOBATh BpeMs HEMPEphIBHOM paboThl mojorpeatens. Ha wugukatop B

TepBBIii paspsn BeiBoAUTCA TaTuHcKas Oyksa «L», a Bo 2, 3 u 4 paspsagax Bpems paGoThI
HOJIorpeBaTelis 10 aBTOMAaTUYECKOr0 OTKIIIOUEHUs! B MUHYyTax (puc. 6.12). Haxxatuem Ha
IPaByK WIM JIEBYIO KHOIIKH, 3TO BPEMsI MOKHO W3MEHMTb, IPUYEM KaKJO€ HAKATHE
u3MeHsieT BpeMsi Ha 5 mMuHyT. [IpaBas KHONKa yBeIM4MBAaeT BpeMs padoThl, JieBas —
yMeHbiaer. J{uanazon usmenenus ot 20 10 120 MunHyT.

oo

Puc.6.12 - YcraHnoBka BpeMeHH HEMPEPHIBHOM pabOThI O0rpeBaTes

VYcTaHOBUB BpeMs, CIEIyeT HaxaTb Ha CpeJHIOK KHOmNKy. WH(popmanus
3allOMMHAETCS, HA UHAUKATOP BBIBOAUTCS TEKYILIEE BPEMSI.

6.1.5 PyuHoii 3ammyck 1ojorpeBarelis.

Py4Holi 3amyck nonorpeBaresii MOKHO OCYIIECTBUTb, KOPOTKMM Ha)XaTHEM Ha
CPEIHIOK KHOIIKY, €CJIM Ha MHIMKATOpPE BBICBEUMBAETCS TEKYyLIEe BpeMs, TEMIIepaTypa
KUJIKOCTU WM HampspbkeHue nutanus. [lomorpeBarens 3amyckaeTcst B paboTy, IpU 3TOM
B NIEPBOM pa3psijie BHICBEUUBACTCS PEXKHUM padoThl, a B 3 U 4 pa3psiiax BbICBEUHUBACTCS
BpeMsi pabOThl B MUHYTaX, U IMOCTOSIHHO CBETUTCS MpaBblii cBetonuon (puc.6.13, Ha
UHIMKATOpE MOKAa3aHO, YTO MOAOrPeBaTelh paboTaeT B PEKUME «PO3KUT» U C MOMEHTA
BKJIFOUEHUS paboTaeT 2 MUHYTHI).
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O 00

Puc. 6.13 — Unnukarop npu paboTe moorpeBaresis B pexKUMe PO3KUTA.

Bo Bpems paboThl nmogorpeBaTesi Ha HHAUKATOPE OTOOPaXKaroTCs PeXKUMbI padOThI
U BpeMs paboThl ¢ MOMEHTa BKiItoueHus (puc 6.14, 6.15, 6.16 u 6.17).

8 5 Ojg o ;
O Cam e @
Puc.6.14 — IlonHbIi.
SIS N o O
o & P
Puc.6.15 — Manbrii.

] o] \jUO o] @)
o (0..L Y

Puc.6.16 — XKnymuii.

JIisi BBIKIIFOUEHUSI MOJ0TpeBaTesisi HEOOXOJMMO IMOBTOPHO Ha)XXaThb Ha CPEAHIOIO
KHOIIKY, MPU ATOM Ha HMHAMKATOPE BBICBEUUBAIOTCA pexuM padoTbl «II»- mpojyBka,
OTCUEeT BpeMeHHU paboThl MOJOTrpeBaTENsl M 4YacTOe MUTaHue ceeToauonaa (puc. 6.17).

O\j/@\jg@

"Cy b —
-

Vol —¥o

OO0

Puc 6.17 — Muaukamus B peXuMe NpO1yBKH.

IIpu paGote nmomorpeBaresisi MpU MOCIEI0BATEILHOM HaXKaTHUW HAa MPaBYH KHOIKY
NyJbTa Ha WMHIMKATOPE BBICBETUTCS HHPOpPMAIMS O TEMIEpaType OXJIaXaaroue
KUIKOCTH, HAMPSXKEHUE MUTAHUS U PEXKUM PaOOTHI.

6.1.6 3amyck nmomibl (0€3 BKJIFOUEHHUS MOI0TpeBaTENs).

Ecnu TpeOyercsi BKIIOUMTH momily Oe3 3amycka MOAOrpeBaTeis, TO B pPEKUME
«TEKYILET0 BPEMEHW» CJEeNyeT IJUTENbHO Ha)XkaTh CpelHIO KHOmKy. Ilpu pabote
NOMIIbl Ha MHJIMKATOpe BhICBEeTUTCA uHPopManus (puc 6.19), B mepBoM paspsae Oyka
«m», B 3 u 4 Bpemst paboTel ommbl. Bpems paGoTsl momiibl 40 MUHYT, 110 UCTEYCHHUIO
KOTOPOTO MOMIIA BBIKIIIOUUTCA aBToMaTHuecku. OCTaHOBKY paboTaromiel moMITbl MOKHO
OCYILIECTBUTh B PYYHOM PEXKHUME, TOBTOPHO HAXKAB HA CPEAHIO0 KHOIIKY.
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Puc .6.19 — UunukaTop npu paboTe MOMITBI

6.1.7 ABTOMaTHYeCcKni 3ayCK IOJOTPEBATENS.

JUis aBTOMaTH4YeCKOro 3aIrycka MOoJorpeBaTeisi HEOOXOJAMMO YCTAaHOBUTH BpeMs
3amycka. [lymbT mo3BoJsieT 3amporpamMMUpOBAaTh TPU ABTOMATHYECKHMX 3aIlycKa, IS
3TOr0 UMEIOTCS TPU HE3aBUCHUMBIX TaiiMepa. JIt00oil u3 Tpex aBTOMAaTHYECKUX 3aIlyCKOB
OyZAeT OCyIIECTBIEH TOJBKO IPU €ro aKTUBU3aLUU. AKTUBUPOBATh MOKHO TOJIBKO OJIMH
TalMep.  YCTaHOBKAa  BPEMEHM  aBTOMATHUYECKOIO  3allyCKa  I0JOIrpeBaTels
OCYILECTBIISIETCA U3 pexkuma «Tekyluee BpeMs» KOPOTKUM Ha)KaTUEM JIEBOW KHOIIKU.
Uuukarop Oyzaetr umers Buja puc. 6.20.

0]
o
&

Puc. 6.20- YcranoBka 1-ro taitmepa.

Howmep taiimepa n3MeHsI€TCS Ha)KaTUEM Ha JIEBYIO KHOIIKY U 00O3HA4aeTcsl OJHUM
U3 CBETOAMONOB C JIEBOM CTOPOHBI MHIAMKAaTopa. [l akTMBU3anMM TauMepa HYKHO
HaXkKaTh CPEAHION KHOIKY. [Ipu 3TOM 3aropurcs npaselii  cBetoauon (puc. 6.21, 3amyck
npousoisier B 14 yacoB 15 munyt). [IoBTOpHBIM Ha)kaTUEM Ha CPEAHIOD KHOIIKY MOKHO
aKTUBU3ALUIO TaliMEPA OTMEHUTD.

O O
@ —
O @

Puc. 6.21- AktuBanusi 2-ro Taitmepa.

JIns KOppeKIMHM BpEeMEHM 3alycka Jro0oro TtaiiMepa HEOOXOAMMO HaXKaTh Ha
IpaByl0 KHOIIKY, HpuU 3TOM OyayT Murath IepBble JBa paspsnaa (dacel). Ilocne
YCTAaHOBKM HEOOXOAMMOIO 3HAUYEHHs YacoB JIEBOW WM MPaBOM KHOMKAMHU HY>KHO
Ha)XaTh Ha CPEJHIOI0 KHOIIKY, IOCJI€ 4Yero OyAayT Murarb paspsabl 3 U 4, B KOTOPBIX
yCTaHAaBIUBACTCS HEOOXOAMMOE 3HAaueHHe MUHYT. HakaTmem Ha CpenHIOI KHOIKY
MOJITBEP)KIACTCSl 3HAYEHHE YCTAHOBJICHHOTO BPEMEHH, W MPU 3TOM HA HHIUKATOpE
BbICBeTHTCA MH(popManus (puc.6.22)

O® 0

Puc. 6.22 YcranoBka 2-ro taiimepa.

JUisi yCTAaHOBKHM JHSI HEIENU B KOTOPBIH HEOOXOAMMO 3allyCTUTh IOJIOTpEeBaTEllb
HEOOXOJMMO IpU YCTAHOBJIEHHOM 3-€M TailMepe HaXKUMAaTh CPEIHIOK KHONKY 0
MOSIBJICHUS HA TaliMepe HHPOPMAIHH COTTIacHO puc 6.23.
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Q08

Puc. 6.23- YcranoBka qHg HEAEIU JUIs 3aIlyCKa MOAOTPEBATEIIA.

I[Tpu 5TOM B IepBOM paspsiae uHanKaTopa otoopasurcs 6yksa H, Bo BTopom mudpa
TEKYyIIero THS HeAenu, B ueTBepToM Iudpa oT 0 10 7, B 3aBUCUMOCTH OT BBIOPAHHOTO
nHs. Y cTaHOBIEHHBINA «(0» O3HA4YaeT, 4TO MPHU aKTUBAIMU TaliMepa MoI0rpeBaresb OyaeT
3amyckaThcsi He3aBUCUMO OT aHs Henenu. Ludpst ot 1 1o 7 o3navaror AHM Henmenu 1 —
NOHENENbHUK, 2 —BTOPHUK M T.HI. 10 7 — BOCKpeceHue. Bpibop HeoOXoaumoro Hs
MIPOU3BOUTCS TIPABOM WIIM JIEBOW KHOTIKON. Br1Oop HE0OXoaumo 3aukcupoBaTh HaXKaB
Ha CPEJHIOI0 KHOTIKY.

[Tocne mrobGoro 3amycka momorpeBarensi (aBTOMAaTHYECKOTO WM PYYHOTO)
aKTUBALIMS TaiiMepa cOpachIBAETCS.

6.1.8 Munukanus Kojga HEUCIIPABHOCTHU MPH OTKa3ax B paboTe MOI0TpeBaTeIs.

[Ipu BKIIOYEHMH M pabdOTE MOJOIpEBATENT MOTYT BO3HUKHYTh HEUCIPaBHOCTH. B
3TOM cilydyae OJOK YNpaBl€HUs IMOAOrpeBaTeNsi aBTOMATHYECKH MOJAeT KOMaHJy Ha
BBIKJIFOUEHUE noaorpeBareins. Kaxkaas BO3HHKAIOWIAs HEUCIPABHOCTh KOJIHUPYETCS M
aBTOMAaTUYECKH BBICBEUMBAETCSs Ha wuHAuUKatope (puc.6.24). Ilpu »sTom koA
HEUCIIPAaBHOCTH M CBETOIMOJI, OTOOpaxkaromuidi paboTy mojorpeBaTens, OyayT peaKo
murath. Kozl HencrnpaBHOCTEN OAOrpEBATENS IPUBEACHBI B Ta0auue 6.1.

Puc.6.24- UnaukaTop npu 0TKa3e MoJ0rpeBaTesist

Buumanue ! JJ1s yno06cTBa M0J1b30BAHUSA MYJbTOM YNIPABJIEHUS TPHUBeEIEHbI

puc. 6.25, 6.26, 6.27, 6.28, 6.29 Ha KOTOPBHIX CXeMATHYHO IMOKA3AHO YNPABJICHHUE
nojiorpeBarteJsieM.
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Puc. 6.25 — Cxema ynpaBiieHU MMyJIbTOM.
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HACMPOUKa Yac00 Koppexkmupobka xoda yacol
4 | | A
(8 \ji]: y ] — — )
AR [IO E;@o]
7| < || OK || |7
\ ) 7| ¢ || OK || i |7
\. J
HACMPOUKG MUHYM _
Kacmpouka Gpemexy
) I chevenus uHdukamapa
S (el [ -~ \
) N O M [ ]
7| o || 0K || ey | \8—[E|°
- / 7| ¢ || OK || |7
HACMPOUKA OH HEgeA N J
( ) N\
O
\8@ E| [ o] Xod qacol
o Puc 6.25
7| < || OK || |7
. J

1. AH — ycranoBKa JHs HeJenu — | — MOHENENbHUK, 2- BTOPHUK M T.J. 10 7-

BOCKPECEHHE.
2.L - koppekTHpoBKa xo0/1a yacoB + 10 cekyH/.

3. } - Bpems cBeuenns mamukaTopa Moxker 6bITE 30 ¢, oT 1 MuH. 10 60 MHH ¢

maroM IMuUH, - — — IOCTOSHHOE CBCUCHUEC.

Puc. 6.26 — Cxema paboThI C MyJBTOM MPU HACTPOUKE HYACOB.
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Puc. 6.27 — Cxema paboThI € yJIbTOM IPU YCTAHOBKE TaiimMepa /il aBTOMaTHYECKOTO

3allyCKa II0J0IpCBaTCIIAd.
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1. Ceeromnon: ® —ropur, O — He ropur, X - muraer.

2.6 - BpeMs pabOThI HOOTPEBATENSI B MUHYTaX.
3. Pp — YcnoBHoe 0003HaUeHUE peKUMOB padOTHI MoorpeBaress. B 3aBucumoctu

OT pCKMMa Ha HHAUKATOPC BLICBCUYNBACTCA: P - PO3KUT, n - [IpoayBka, — -

MaJIbIN PEKUM, 1 - nosmmi PEKUM.
Puc. 6.28 — Cxema paboThI ¢ My IbTOM IpH pabOTE MOIOTPEBATES.
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1. Ceeroguon: ® —ropur, O — He ropur, * - MUTAET.

2. B- BpeMsi pabOThI IOMITHI B MUHYTaX.
Puc. 6.29 — Cxema paboThI C MyJIbTOM MPU PabOTE MTOMIIHI.
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Ta6numa 6.1 — Koasl HeucnpaBHOCTEH

KommenTapuu.
Kongpr Onucanve HEUCITPaBHOCTH o
VYcerpanenue HeucnpaBHOCTEN
01 [leperpes 1. [IpoBepUTH MOJHOCTHIO KUJKOCTHBIN KOHTYP.
Ono3HaH BO3MOKHBIH 2. IlpoBepuTh nomity, Npx HEOOXOAUMOCTH 3aMEHUTD.
neperpes. Pasunna 3. IIpoBepuTh 1aTUMK TEMIIEPATYpPhl U JaTUUK IIEPErPEBa, IPU
o TEMIIEPATYP, 3aMEPEHHbIX HEO0OXOJMMOCTH 3aMEHUTh.
JaTYMKOM Ieperpena u 4. IlpoBepuTh Ka4e€CTBO TOCOJIA, KOTOPBIA JTOJKEH
JATIHKOMTEMIIEPATYPBI, IIPUMEHSTHCS B 3aBUCUMOCTHU OT TEMIIEPATYPbl OKPY KaOLIE
CJIMIIKOM OoJIbLIast CpeIbI.
03 HewncnpaBrocTh naTunka
Temneparypbl Nel
3aMeHUTb OJIOK YIIPABICHUS
04 HewncnpaBHocTh naT4unka
Temneparypbl Ne2
IIpoBeputs coequHuTeNbHBIE MPOBOAA. [IpoBEpUTE OMHUYECKOE
05 HeuncnpaBHocTs nHAMKATOpA COINPOTHUBIICHUE MEXKy KOHTAaKTaMU HMHINUKATOPa, KOTOPOE
IJIaMEHU TokHO OBITH He Oosee 10 Om. [Ipu HencnpaBHOCTH
WHAMKATOP IVIAMEHU 3aMEHUTD.
HeuncnpaBHocTs natunka
06 TEMIEpaTypbl Ha OJIOKe 3aMeHUTD OJIOK yNpaBICHUs HarpeBaTess
yIpaBJIECHUS
07 HpepriBanue MIaMeHH Ha [TpoBepuTh BO31yX03a00pHHK, ra300TBOAIUIN TPYOOIIPOBOI U
pexume padbotsl «MAJIbI» 1ojavyy TOILUIMBA, YCTPAHUTh HEUCIIPABHOCTH, IIPU
08 [IpepriBanue miamMeHu Ha HE00XOIMMOCTH 3aMEHUTh TOTUIUBHBINA HACOC U MHJIUKATOP
pexume pabotst «[TOJIHBIM» | niamenn.
09 HeuncnpaBHocTs cBEun [TpoBepuTh cBeUy HaKalMBaHUs, IPU HEOOXOAUMOCTH
HaKaJIUBaHUs 3aMEHUTb.
Heucnpasnocts ITpoBepUTH 3IEKTPOIIPOBOAKY IEKTPOABUTATES.
10 HarHeTaress BO31yxa. YcTpaHuTh HEUCTTPABHOCTH, IPU HEOOXOIUMOCTH 3aMECHUTD
O60pOoTHI HUXKE HOMHUHAJIA HarHeTaTesb BO31yXa.
1. [TpoBepUTH MOIHOCTHIO KUIKOCTHBIN KOHTYP (BO3MOXKHO
oOpa3oBanack BO3AyIIHAs MPOOKa Mepe/1 MOMIION U 110 3TOMY
ITeperpes. CKOpoCTb HarpeBa | OXJIAXKAAIOWIAs )KUIKOCTh HE IPOKAYUBAETCA YEPe3
11 TEMIIEpaTypPHBIX TaTYUKOB HarpeBaTelb).
BEBICOKAA. 2. [TpoBepuTh COCTOSHHE OXJIAXKIAIONMICH KUIKOCTH HA IPEAMET
€€ TeKy4ECTH IIPM MUHYCOBBIX TEMIIEpaTypax.
3. [IpoBepuTh oMy, Ipu HEOOXOIUMOCTH 3aMECHHTD.
JlanHslii 1eeKT BO3MOKEH MPH BKIIOYECHUH MTO0TPEBaTENs
12 OTKIE0UCHNE, TOBBINICHHOS pH paboTaromieM aBuraresie aBToMoows. [IpuauHoit MoxkeT
HanpsbkeHue Oonee 16B.
OBbITh HEHCIIPABHOCTh PETYJIATOPA HANPSKECHHUSI aBTOMOOMIISL.
Ecnn gormycTuMoe KOJIMYECTBO MOMBITOK 3aIlycKa
MCIIOJIb30BAHO — IIPOBEPUTH KOJIMUYECTBO U M10/1ayy TOIUINBA.
13 [TonbITKHM 3amycka ucUepIiaHbl .
[TpoBepuTh BO31yX03a00pHHUK U Ta300TBOSIINN TPyOOIPOBOI.
IIpoBeputs cBedy.
ITpoBepuTh 21EKTPOIIPOBOAA IUPKYJIALMOHHOTO HACOCA Ha
14 HeuncnpaBHoCTh HOMITBI KOPOTKOE 3aMBIKaHHE B OOPBIB, IIPOBEPHUTH TIOMITY U TIPU
HEOOXOAUMOCTH 3aMEHUTD.
[IpoBepuTh HanpsiKEHUE HA pazbeMe XS2 HarpeBaTels.
15 OTIIOYCHKE, OHIKEHHOE [IpoBepuTh aKKyMyJISTOPHYIO OaTapero, peryisrop

HanpsbkeHue mexee 9,5 B

HaNpPsDKEHUS] aBTOMOOMIISL M TIOJIBOJISIIY IO SJIEKTPOIIPOBOKY.
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[Iponomxkenue Tabnuisl 6.1
3a BpeMs IPOAYBKHU HE JOCTATOYHO OXJIAXKIEH AATUUK
16 ITpeBbllieHO BpeMs Ha wiameHu. [TpoBepuTh BO31yX03a00pHUK M ra300TBOSAIINI
BEHTUWISILIUIO TpyOomnpoBoa. [IpoBepuTs HHAMKATOP MJIAMEHU U NIPU
HE0O0XOIMMOCTH 3aMEHUTb.
17 HeucnpaBHOCTh TOIIMBHOIO [IpoBepuTh 371€KTPOIIPOBO/IA TOIUIMBHOI'O HACOCA HA KOPOTKOE
Hacoca 3aMbIKaHHe, MPH HEOOXOAMMOCTH 3aMEHMTb.
20 Her cBsi3u mexay 010xK0M IIpoBeputs npegoxpaHureib 5 A.
yIpaBJIeHUs] U MYJIbTOM ITpoBepuTh L€ ¥ KOHTAKTHI
21 TpephiBanue nuamei Ha CmoTtpu onucanue koaa HeucnpaBHocTa 08
pexume «IIPOI'PEB»
2 HeucnpaBHOCTb TOMJIMBHOTO [TpoBepuTh 27€KTPONPOBOIA TOILIMBHOTO HACOCa Ha OOPBHIB,
Hacoca Ipy HEOOXOIUMOCTH 3aMEHUTD.
HeucnpaBHoCTh HarHeTaTemns
27 BO3ayXa. J[BUrartens He
Bpauaercs [TpoBepuTh 27EKTPONPOBOIKY, HATHETATEb BO3/LyXa U OJIOK
HeucnpaBHocTh HarueTarens yIpaBJIeHUs IPU HEOOXOAMMOCTH 3aMEHHTb.
28 BO3AyXa. [[Burareins
Bpamaercs 6e3 ynpapJieHus
VicuepraHb! HOMbITKH Po3KHUTa [TpoBepuTh TOMUBHYIO cucteMy. [IpoBepuTh 3aTSKKY
29 BO BpeMs paboTbI XOMYTOB Ha TOIJIUBOIPOBOJIE, TEPMETHUHOCTD
HoOrpeBaTens TOIIJIMBOIIPOBO/I, FEPMETHUYHOCTD IITYLIEpa HA TOINIUBHOM
Hacoce, NPOU3BOAUTEILHOCTh TOINIMBHOTO Hacoca
CpbIB IIIaMEHH B Kamepe [TpoBepuTh aKKYMYJIATOPHYIO OaTapero, 3IeKTPOIPOBOIKY.
30 CropaHus I10 IpUYNHE (ITpocanka HampsHKEHUST MOXKET BO3HUKHYTh M3-3a
IIPOCAJIKU HaNpsKSHUs JUINTEJILHOTO BKIIOYEHUS 3JIEKTPOCTAPTEPA).
[Toka3biBaeTcs a1 HHGOPMALIUH MOIb30BATENS.
3 3adukcupoBaH cpbIB I1aMeHu | [IpoBepHUTH 3aTAKKY XOMYTOB Ha TOIUIMBOIPOBO/E,
BO BpeMsl paboTEHI. FepPMETUYHOCTH TOIUIMBOIIPOBOJ], FTEPMETUYHOCTD IITYLIEpa Ha
TOIIJIMBHOM Hacoce

6.2 Wcnonp30BaHUE u

MOAKIIOUEHUE

aBTOMOOMJIbHOH  JUCTAHIIMOHHOU

CUTHAJIM3allUuK AJId 3allyCKa U OCTaHOBA MMOAOIrpeBaTeiIsA C IOMOIIBIO 6pCHOKa.

B kauectBe ycTpoiicTBa ynpaieHus paboToN mo10rpeBaTess MOXHO UCIIOIb30BaTh
JUCTAHIIMOHHYI0 OXPAaHHYH) CHUTHAJW3alui0, MpPH YCIOBUHM, 4YTO B HEH HMEETCs
cBOOOHBIN KaHal. K BBIXOAY 3TOr0 KaHaja MOJKIIOYAETCS pelie, UMEIOIee HOPMaIbHO
Pa30MKHYTBhIE KOHTAaKThl, UX CJEAYEeT COEQUHUTHh C BbIBOJIAaMH XryTa XP4, KOTOpbIH
MOJIKJIIOYAETCS K MIECTUKOHTAKTHOMY pa3zbeMy XS4 O50Ka ympaBJIeHHs MOJI0TpeBaTeNs
(cMm. puc 4.1). YmpaBieHHEe MOXET OCYIICCTBISATHCS JBYMS CIIOCOOAMHU: KOPOTKHMH
3aMBIKAHUSIMU KOHTAKTOB pesie (BpeMs 3aMKHYTOro coctosuus ot 0,5 g0 3 cexkyHn) u
JUTATENILHBIM 3aMblkaHueM (0onee 3 cexyHm). [Ipm KOpOTKOM 3aMBIKaHWHM TIEPBBIN
UMITYJIbC BKJIIOUYAET MOJIOTPEBATENb, BTOPOU BBIKITIOYAET.

[Ipy pIUTENTbHOM 3aMBIKAHMM KOHTAKTOB peJie 10 CHUTHay ¢ Opelioka
«IUCTAHIIMOHKN» (POpMHUpPYETCsl KOMaHAa «3alyck», a NpU pa3MbIKaHUUM — KOMaHza
«OctanoB». Pabora nmogorpeBaresnss HU 4YeM HE OTJIMYAETCS OT pabOThI MPHU 3aIMyCKE OT
JI1000r0 Apyroro ycrpoiictsa ynpasienus. [IpepBaTs paboTy nmomorpeBaresns MOXKHO Kak
¢ Opesoka IMCTaHIIMOHKH, TaK U C MyJIbTa YIPaBICHUS MOI0TPEBATEIIEM.
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JInst ouepenHOro 3amycka IOJOTpeBaTenss € MOMOIIbIO «IUCTAHLIMOHKN» HYXKHO
BBIKJIIOUHUTH PEJIE U BKIOUYUTH €r0 CHOBA.

Tun «IMCTaHUIUOHKW» U pelie CYLIECTBEHHOIO 3HAYEHHS] HE MMEET, BaXKHO, YTOOBI
TOK NOTPeOICHUS pelie He MPEBBIIIAN TONYCTUMYIO HArpy3Ky KaHalla «IUCTaHIIMOHKI.

Pazsem XS4, K KOTOpOMY NOAKIIOYAETCS KIYT HCIOJIB3YETCS TaKXKe MJIs
noaKIro4YeHus: Mojaema. [lpu 3ToM kryT curnanuzanuu XP4 HeoOX0AMMO OTKIIOUUTH OT
0JI0Ka ympaBIICHUS], @ BMECTO HETO MOAKIIOYUTH JKT'YT NIl COEIMHEHUS C MOJIEMOM.

Buumanmne! Bpemss paGornl  mojorpeBarelass IpH  3alycKe  OT
«IMCTAHIIUMOHKW Oy/JeT COOTBETCTBOBATHL BPEMEHHU YCTAHOBJIEHHOMY Ha MYJbTe,
ecJId BpeMsl MocJie MOAKJIIYeHUs] MoI0rpeBaTes K JJeKTPOCeTH He U3MEHSJIOCH €
MOMOIIbIO MYJIbTA, TO MOJAOTrPeBaTe) b mpopadoraet 40 MUHYT.

6.3 Hcnonp3oBaHUE U YCTAaHOBKA MOJIEMa JIJIsl 3allyCKa MO0 PEBATEIS.

Paboroil mogorpesarenst MOXKHO yHpaBIATh 1O Tele(OHY.

JUis AMCTaHUMOHHOIO YIpaBieHMs paboTOW moJorpeBaTesss IpeayCMOTpEeHa
BO3MOKHOCTh MOJAKIIIOUEHUs1 K Ojoky ympasienus GSM mozema, KOTOpBI MO CYTH
CBOCH SBISETCS aHAJIOrOM COTOBOro TenedoHa Oe3 auciies U KIaBUATYpBHI,
peIHa3HAYEHHBIM ISl UCIIOJIb30BAaHUS B KECTKUX YCIOBUSX (X0JI0A, BUOpalus U T.I1.).
B monmem, kak u B TenedoH, ycraHaBiauBaercs SIM kapra, T.e. NOJOrpeBarTelib
npuoOpeTaeT MONMHOLEHHBIN TeneOHHBI HOMEp BeIOpaHHOTO Bamu oneparopa coToBoit
CBSI3U.

Ha cuere storo tenedona momkHa OBITH HEOOJBINAS CyMMa, JJIS TOTO, YTOOBI
MOJIEM MOT OTHpaBisATh Bam SMS B kauecTBe 0TBETa Ha 3aPOC COCTOSTHUS.

BAXKHO!!! Jlns pabGoter ycrpoiictBa B SIM kapre HeoOxomumMo oTMeHUTH PIN
KOJ, JUIA 3TOTO HY)KHO €€ BCTaBUTh B KaKOW-HHOYJbh COTOBBIA TenehOH W OTMEHHUTh
3anpoc PIN kona.

VYrpasiieHHEe NOAOrPEBATENIEM OCYILECTBIISIETCS C MOMOIIBID 3BOHKA HAa MOJEM M
BBOJIa KOMaHJ| TOJIOCOBOTO MEHIO.

[Ipu no3BOHE Ha MOZIEM BO3MOXHBI JIBE€ CUTYaIUU.

1) Bxogsumit Homep TenedoHa He u3BecTeH mojemy. IIpu 3Tom morpedyercs
BBecTH mapoib (nocneanue 4 mudpel IMEI). Ilocne BBoga maposisi OyayT JOCTYITHBI
KOMaH/Ipl 1Jisi paboThl ¢ mojaorpesarenieM. Eciau mapoib BBeIeH C OIIMOKON, TO MOJIEM
MOTPOCUT BBECTH MapoJib 3aHOBO. L{udpbl maposiss Hy>KHO BBOAUTH HE TOPOISCH, HA
nepenavy-nprueM oaHou nudpel Tpedyercs e menee 0,5 CEKyHIBI.

2) Bxonmsmuii HoMep TenedoHa U3BECTEH MOJeMy. B 3ToM cilydae KOMaHIBI JJIs
paboThl ¢ mojporpesareseM OyIyT JOCTYIIHBI Cpa3y IOCJI€ TOro, Kak MOJEM CHHUMET
TPYOKYy.

YtoObl HOMEp CTal W3BECTEH, U HE TPeOOBAJIOCH BBOJA MApOJsi, €ro HEOOXOIUMO
3anucatb B TeNePOoHHYO KHUTY SIM-kapTbl, HaXOAsIIylOCS B MOAEME, B OAHY U3
MEPBbIX MATH SYEEK MaMsATH. JTO MOXHO clieflaThb BCTaBUB MojaemHy0 SIM-kapty B
TeneOH, OUUCTUTH TEIEPOHHYIO KHUTY (YTOOBI MEepBbIe SUYEHKHU ObUIM TapaHTUPOBAHHO
NyCTHIMU) U 3aIIUCaTh JOBEpEHHbIE TeNne(oHbI. JJoBepeHHBIX Teae(OHOB MOXKET ObITh HE
Oozee 5.
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To, uro MozmeM TroTOB MpPUHUMATh KOMaHIbl OH H3BECTUT (pazol “BBenuTe
KOMaHZy .
Komanzb! BBOAsITCA HaxaTHeM LHU(POBBIX KHOMOK Ha KIaBUaType TenaedoHa.

JlocTyIiHbIE KOMAHBI:

| - 3amyck nmojorpeBaress Ha 3aJJaHHOE C MyJIbTa-TallMepa BpeMs.

2 - 3amyck nogorpesatens Ha 20 MUHYT.

3 - 3amyck nojgorpesaresns Ha 30 MUHYT.

4 - 3amyck nonorpesarens Ha 40 MUHYT.

5 - 3anyck nogorpesaresis Ha SO MUHYT.

6 - 3amyck nojorpesaress Ha 60 MUHYT.

7 - 3anmpoc cocTosiHUA nojaorpenarelisa. MojeM oTrnpaBiisieT Ha HOMEp MO3BOHUBIIETO
tenepona CMC coobmieHne, KOTOpoe COAEPKUT WHOOPMAIMI0 O pEeXuMe paboThI,
BpEMEHU paboOThI, TEMIIEPATYPE OXJIAKIAOIIEH KUIKOCTU M, €CIIH €CTh HEHCIPAaBHOCTb,
KO/l HEUCIIPaBHOCTH.

9 - 3ampoc cocrosHusi noporpeBarens. Mogem coobmiaet: «llomorpeBarens
(McTIpaBeH/HEUCTIPABEH ).

0 - BeikiiroueHne nogorpeBaTeds.

Kaxxnas BBeieHHas KoMaHa IPOTrOBapUBAETCSl COOTBETCTBYIOIIEH (hpa3oil.

K MomeMy MOXHO NOAKIIOYUTH JIOMOJHUTEIBHBIM KaHal CUTHAJIM3ALUU
aBTOMOOWIS. YTPaBISITh MOXXHO MMITYJIbCOM JUTUTENHHOCTRIO 0,5-3CeK WiIu 3alienko,
TaK)Ke KaK U IIPH MOJKIIOUYEHUN CUTHAIU3AIUY K OJIOKY YIIPaBJICHUSI OJJOTPEBATEIIEM.

[Tpumepbr CMC coobiieHus:

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

W3 6noka ynpaBiaeHHs BBIXOAUT XKIYT € pazbeMoM XS4, K KOTOPOMY B COCTOSIHHH
IIOCTAaBKU IIPUCOEAMHEH KI'YT C pazbeMoM XP4 s moakimrodenus pene, yrnpasiseMoro
JACTAaHIIMOHHON OXPAHHOM CUTHAIU3ALMUEN. DTOT KTYT HYKHO OTKJIFOUUTb.

B koMmIuiekT mojeMa BXOOUT KIyT ¢ pazbeMoM XP4, KOTOpbIii HE0OXO0AMMO
COEIMHUTH corjacHo cxeme (puc 4.1) U BbIHOCHAs aHTEHHA, KOTOpas KJIEUTCS JIUIKOU
CTOPOHOM K CTEKJy BHYTPU CajloHa aBTOMOOWIA. OTa aHTEHHa O00ecleuyuBaeT
YCTOMYMBYIO CBSI3b MOJIEMA C COTOBBIM OIIEPATOPOM.

[Tocne ycranoBku u ¢uxcauuu SIM KapThl, NOJIKIIOUEHUS] aHTEHHBI U KaOeis
MOJIEM CJIEAYET Pa3MECTUTH IJIE-TO B CAJIOHE aBTOMOOWUJIS, HAIIPUMED B BEILIEBOM SILIUKE
(Oapmauke) WK 3aKPENUThH MO TPUOOPHON TTAHETBIO.

Komanzapl Ha BKIIIOYEHME M BBIKIIOYEHHE IIOAOTPEBATENA C IIyJbTa U MOJEMa
OTMPABIISAIOTCS  HE3aBUCHMO. BKIIOYEHHBI € TIOMOIIBIO COTOBOrO  TenedoHa
MOJIOTPEeBaTENb MOKHO BBIKIIIOUNTH, HAYKAB CPEIHIOI0 KHOIIKY MyJIbTa K HA000POT.
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7. OcHoBHBIE Tpeﬁosamm K MOHTAXKY noaorpeBarte’isi 1 €ro y3JjaoB

7.1. O6mue ykazanus

7.1.1. HarpeBarenp ciieqyeT yCTaHABIMBATh HE BBILIEC «MINY» YPOBHS KUAKOCTH B
pacmMpuTeTbHOM Oadke W paguaTope aBToMOOWIs. [lommy cieayer ycTraHaBIWBAThH
HIDKE YPOBHSI PACHIMPUTEIHHOTO OauyKa paguaTopa aBTOMOOWIIS M HUKE HArpeBaTelIsl.

7.1.2. OOGecrieuuThb COBIAJCHUE HAIMPABICHUS IIOTOKA >KUAKOCTH B TIOMIIE C
UMEIOIUMCS HAIPaBJICHUEM IIOTOKa >KHIKOCTH B CHCTEME OXJIAXICHUS JBUTATENS
aBTOMOOWJIS.

7.1.3. Ilocne ycTaHOBKM HarpeBartelis U3 BCEW JKUIKOCTHOM CHUCTEMBI OXJIAXKICHUS
JBUTATENIsI W M3 CaMOro HarpeBareisi YJIalIWTh BO3AyIIHbie NpoOku. Bce wecra
COEIMHEHUI TPYyOOIPOBOIOB AOKHBI OBITh T€PMETHUYUHBI.

7.1.4. TomnmuBHBIE U UHUPKYJISIUOHHBIE TPyOONMPOBOJBI  JIOJDKHBI  OBITH
CMOHTHPOBAHBI ¢ YYETOM HEIOMyCTUMOCTH MX KOHTAKTa C TOPSTYUMH ¥ BUOPUPYIOIIUMU
DJIIEMEHTaMH aBTOMOOUJIS.

7.1.5. He momyckaercs 3KCIutyatanuys NOJOTPEBATENS ¢ 3aMep3IIEN OXJIAXKAAIOMIECH
KUJKOCTHIO.

7.1.6. Tlocne mpoBeneHus JIOOBIX pabOT B CHUCTEME OXJIAXKICHUS (PEMOHT WU
CMEHA JKMJIKOCTH) U3 He€ clielyeT BHOBb YIaJIUTh BO3yX coryacHo m. 7.1.3.

7.2. MoOHTax y3JI0B M arperaToB MOJ0IPEeBaTEIs.

7.2.1. MoHTaxx HarpeBaTensl.

HarpeBarenb pekoMEHIyeTCS YCTAaHAaBIMBAaTh B IOAKAIIOTHOM IIPOCTPAHCTBE
aBTOMOOWMJIS coryiacHo puc.7.1. YcraHoBKa HarpeBaress Ha IBUTaTelb, B MACCAKUPCKUI
CaJIOH WJIM KaOMHY aBTOMOOWIISI HE JIOITYCKaeTCsl.

MoHnTaxx HarpeBaress IpPOU3BOAUTH C YIETOM JOMYCTUMBIX padO4HX MOJOKEHUHA B
COOTBETCTBMHM C puc. 7.2 u n. 7.1.1, n. 7.1.2.

EEEEEEEEEEEE TDHI.[MBDHPOBOH
— e wee [ [MDKYyIALINA TOCOIA

— OTpaboOTaHHBIC Ta3bI
4——=mmm []Jopaya BO3ayXa

1. Harpesarenb 6. TonmBONIPOBO
2. Oronurens caaoHa 7. TormmBHBIA HACOC
3. [lynsT ynpaBneHus 8. TormnB0o3a00OpHUK
4. DnekTpoHacoc (rmomma) 9. Bo3nyxo3abopHHK
5. Tpy0a BeIXJIOmTHAS 10. bak TOTIMBHBIMI

Puc. 7.1- Cxema ycTaHOBKHM HOJOTpeBATENsl HA aBTOMOOUITh
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239

Beixod xudkocmu

53

Bxod xudkocmu

Puc. 7.2- JlomycTumbie pabouune mOJI0KESHUST HarpeBaTes

Buumanue! Ecanm HarpeBatesb Ha aBTOMOOMJIb YCTAHOBJIEH MOJA YIJIOM, TO
NpucoeIMHEHUE KUIKOCTHBIX NIJIAHIOB K IITyllepaM HarpeBaTejsi MPOU3BOIMTH
COrJIaCHO puc. 7.2.

7.2.2. MoHTax BO3TyX03a00pHHKA.

MonTaxx BO3AyX03a00pHUKA Ha HarHeTaTeldb BO3JyXa IPOU3BOJUTH COTJIACHO
puc.4.2. Bo3nyx, HeOOXOIUMBIN I TOPEHUS, HE JIOJHKEH BCAChIBATHCA U3 CAJIOHA WU
KaOuHbl ¥  Oara)xHOro OTIeNeHus aBTOMOOWIS. BcachiBaroiiee  OTBEpCTHE
BO3/1yX03a00pHUKA MOHTUPOBATH B MOJIOKEHUHU, UCKIIFOYAIOIIEM 3aCOpPEHUE, MOoMna aHue
cHera U 00ecIeunBaroIIeM CBOOOIHBIN CTOK MOMaBIield B Hero BoJibl. OTBEpCTHE HEb3s
pacriojaraTh IpOTHB HAa0EraroIero BO3AyIIHOTO MOTOKaA.

7.2.3. MoHTaX 3JIEKTPOJIBUTATEII C HACOCOM (IIOMIIBI).

MecTo 1 MOHTaXka 3JIEKTpOHAacoca Ha aBTOMOOUIIe BbIOMpaTh coryiacHo m.7.1.1 u
n.7.1.2. Pabouee mOJIO)KEHHE TMOMIIBI - OT TOPU3OHTAIBHOTO (BBIXOAHBIM MATPYyOKOM
BBEPX) /10 BEPTUKAIBHOIO (HACOCHOM YaCThIO BHU3).

7.2.4. MoHTaxX TpyOOIIpOBOJIOB.

Coeaunenue TpyOOIIPOBOIOB C IOMIIOW, HATPEBATEIEM U C JBUTATEJIEM IIPOBOJIUTH
cormacuo puc.4.2, 7.1 u 7.2. Ilpu npoknaake TpyOONpPOBOJAOB HE yCTaHABIUBATH HUX
pSIOM C BBIXJIONMHON TpyOOM W B3J€MEHTaMU JABHUraTeNsi, KOTOPhIE MMEI0 BBICOKYIO
TeMIiepaTypy HarpeBa. MecTta coequHEHUsi TpyOONpPOBOAOB JOJIKHBI OBbITh 3aTSHYTHI
XOMYTaMU U MPOBEPEHBI HA repMETUYHOCTh. CoelnHeHre TpyOOIpOBOIOB MEXAY COOOM
MPOBOAUTH C TOMOIIBIO MATPYOKOB.

7.2.5. MOHTaX BBIXJIOITHON TPYOBI.

IIpy MoOHTa)ke BBIXJONHOM TpyObl HEOOXOJUMO YUWUTHIBaThb €€ BBICOKYIO
TEMIEpaTypy HpH 3KcIulyarauuud. TpyOa BeixjionHas (ruOkuil rogppupoBaHHbBIN
METAJIIMYECKUN IUIaHT) OTPE3aeTCsl HYKHOM JUTUHBI.

Brixnonnas Tpy0a KpenuTcst XOMyTaMu U MOHTUPYETCS € JIETKUM HAKJIOHOM BHH3 B
CTOPOHY BBIXJIONIA, Ha TMeperndax B CaMbIX HU3KUX TOYKaxX JejaTh BBIMYCKHbIE
OTBEPCTHSI IMAMETPOM MPUMEPHO 3 MM JUIsl CJIMBA KOHJIEHCATA.
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[Ipu moacoenuHeHnn K MaTpyOKy HarpeBartelis Ha BBIXJIOMHOW TPyOe JUIS JTydIero
YVIUIOTHEHUS JeJaTh MPOJOJIBHBIM Tponuia (MIpUMEpHO 15 MM) HE BBIXOIAIIHMKA 3a
npeaeNnbl OXBaThlBaeMOro marpyOka. Beiximomnas TpyOa He 1OKHA BBICTYNAaTh 3a
rabaputbl aBToMOOWIs. OTpaboTaHHBIE Ta3bl JOJDKHBI OTBOJUTHCS HApykKy. BwIxon
0TpabOTaHHBIX TA30B M BXOJ BO3JyXa IS CTOPAHUS JOJDKHBI OBITh PACIIOJIOKEHBI TakK,
YTOOBI HCKJIIOYUTh BO3MOXHOCTH IIOBTOPHOTO BCAChIBaHUS OTPAOOTAHHBIX Ta30B.
HckmounTh BO3MOXHOCTh MPOHUKHOBEHUS 3THX Ta30B B CAJIOH WM BCACBIBAHUE MX
BEHTUJISITOpOM aBToMoOuisi. Kpome TOro, ra3el He OJDKHBI OTPUIATENBHO BIUATH Ha
paboTy arperatoB aBTOMOOWJIS.

BrixomHoe OTBEpCTHE BBIXJIOMHOW TPYOBI TODKHO HAXOIUTHCS B TIOJIOKCHHH,
MCKITIOYAIONIUM 3aCOPECHHE WM TIOTAIaHue Ty/la CHEeTa U 00SCIICYNBAIONUM CBOOOTHBIN
CTOK TONaBIIEH B HETO BOJbI, a TAaKXKE HE pacIoyiaraThCs MPOTHUB HAOEraromero
BO3/YIITHOTO MOTOKA.

7.2.6. MOHTaX TOIUIMBHOM CUCTEMBI IOJAOTPEBATEIIA.
Bo wu30bexxaHue  HEHUCNpPABHOCTEH  HE  JOMYCKAlOTCA  OTKJIOHEHUS  OT
HIDKEIIPUBEIEHHBIX YKAa3aHUM.

7.2.6.1. 3a00p TOMIMBA C MOMOIIbIO TOIIMBO3a0OPHUKA.

TomnuBo3ab0pHUK MOHTHPYETCS B TOTUIMBHBIN 0ak corjiacHo puc.7.3.
a) [lepen ycTaHOBKOI, B TOIUIMBHOM 0ake HEOOXO0JIMMO IPOCBEPIUTH OTBepCcTHE DIMM.
0) [Ipu MOHTa)xe TOIIMBOIPOBOJIAa OT TOILIMBO3a0OPHHKA 10 HarpeBaresss Heo0X0AUMO
PYKOBOJICTBOBaThCS puc. 7.4.

TomnuBonpoBoA, HMAYHMH OT TOIUIMBHOIO HAacoca K HArpeBarelio, CIleAyeT
MPOKJIAIBIBATh O€3 HAKJIOHA BHU3.

Buumanue!!! Ilpu u3roroBjeHuM OTBepPCTHS] B TOILIMBHOM 0aKe He00X0IMMO
BBINOJIHATH TPeOOBAHMS TeXHUKHU 0€30MACHOCTH MO PadoTe ¢ eMKOCThbI0, KOTOpas
3aM0JIHAJIACH TOPIOYUM H B3PHIBOONACHBIM TOIJIMBOM.

/

__

; B

. {mexka
z v omka

4 L ]
M 9
5
1 — TonnuBo3ab0OpHUK 4 - [ITait06a M8
2 - [Iaii0a 5 - T'aitka M8

3 - Ilpoknaaka

Puc. 7.3 — MoHTax TOIIMB0O3a00pHHKA
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K BXOJHOMY
naTpyoky
HarpeBaTes

5 &
v 2

7
1 - TorIMBHBINA 6ak aBTOMOOMIIA 4 - TpyOa coenuHUTENbHAS (TOTIMBOIIPOBOI)
2 - TOIIMBOIIPOBOJ ABUTATENS .
S - TOILUIMBHBIN HACOC
aBTOMOOMIIS
3 - TOMIMBO3a00PHUK 6 - My(Ta pe3uHOBas WIH MMOJINYpPETaHOBAs

Puc. 7.4 - Cxema npucoequHeHMs TOIUIMBOIIPOBOAA K y3J1aM MOJOrpeBaTes

7.2.6.2. 3abop TOmIMBA JJis1 TIOAOTPEBATENs JOMYCKaeTCs MPOU3BOAUTL U3
MarucTpajid ClMBa TOIUTMBA OT JABUTaTels B Oak (oOparka) MpH YCIOBHUU YCTaHOBKH
HAKOMUTEIBHOTO Oauka (TMOCTaBISETCS MO JOMOJHUTEILHOMY 3aka3y). Marucrtpalib
CJIMBa JIOJDKHA 3aKaHYMBATHCS Y JIHA TOIJIMBHOTO Oaka.

YcraHoBKy 0adyka MPOBOJIWTH B MOTOPHOM OTCEKE JKEJIaTeIbHO ¢ MUHHUMAJIBHBIM
paccTosTHHEM OT TOIUIMBHOI'O Hacoca nmogorpenaresis. [Ipu MoHTaxe pyKOBOJACTBOBATHCS
pUCyHKOM 7.35.

k dbuzameni Cmub monauba (odpamxa)

i
[ |
=
¢

K BXOJTHOMY TaTpyOKy
HarpeBarels

1 — TonMBHBIN 6aK aBTOMOOMIIS 5 — HAaKOMUTENbHBINA 0aYOK
2 — TOIJIMBOMNPOBO/I CJIMBA TOILJIMBA B OaK
(oOpatka) ¢ aABUTATENsT AaBTOMOOMIIS
3 — mepexoHUK 7 — My dTa pe3nHOBas I IOy PETaHOBAS

4 — TONIMBONIPOBOL 8 — TOIUIMBHBIN HACOC

6 — TpyOa coequHUTENbHAS (TOTUIMBOIPOBOI)

Puc.7.5 - Cxema ycTaHOBKM HAaKOMUTEIHHOTO 0ayka B MarucTpaib CIMBa TOIUIMBA B OaK
(oOpaTka) U COETMHEHHE €T0 C TOTUTMBHBIM HaCOCOM.
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7.2.7 MOHTaX TOIUIMBHOI'O HAacoca U TOIJIMBOIPOBOAA.

TormuBHBIN HAaCOC MPEANOYTUTEIIBHO MOHTHUPOBATh OJIM)KE K TOILUIMBHOMY Oaky U
HWKE HIDKHETO YPOBHS TOIUIMBA B TOIIMBHOM Oake.

IIpocTpaHCTBEHHOE TMOJOXKEHUE TOIUIMBHOTO Hacoca JOJDKHO COOTBETCTBOBATh
puc.7.6. (s AM3EeTBHOTO TOIUIMBHOTO HACOCA).

MakcumarbHuiu Lpobers
bxadvozo nampyoka Hazpebamers

[pedna4mume/ibHoe
100X EHYe Hacoca

L ]

20°
i?
gj Murumasibrel Ypobers
~~ monnuba b oake
a - BeicoTa BcachiBaHus: 10 S00 MM mipu 6€3HaOpHOM OaKe;
10 150 MM, mpu BO3SHUKHOBEHUH TTOHUKEHHOTO JaBlieHUs B Oake.
b - BeIcOTa Hariopa MCKAYy TOINNIMBHBIM HACOCOM M HArpeBarTciICM, 10 1500 Mm.

Puc. 7.6 - lonmycTUMOE€ MOHTaXKHOE MOJIOKEHUE TU3EIBHOT0 TOIJIMBHOTO Hacoca

IIpocTpaHCTBEHHOE TMOJOXKEHHUE TOIUIMBHOTO HAcoca JOJKHO COOTBETCTBOBATh
(o]
puc.7.7, T.e. £ 5 OT TOPU3OHTAIHHOTO MOJOXKEHUS (AJisi OEH3UHOBOTO TOTUIMBHOIO
Hacoca).

~ 5
'_;X e
LIALL

Puc. 7.7 JlomycTMOe MOHTaXHOE TMOJIOKEHNE OEH3MHOBOT'O TOILTUBHOTO HAacoca
(nmpousBojacTBa Thomas Magnete)

[Ipu MOHTaXHBIX pabOTaxX OTPE3Ky TOIUIMBOMPOBOAA MPOU3BOAUTH TOJIHKO OCTPHIM
HOOM, coriacHo puc. 7.8. Ha Mmectax cpe3a HE JONMYCKAaIOTCA CYKEHHE MPOXOJHOTO
CEUYEHUS TOILJIMBOINPOBOJIA, BMSITUHBI U 32yCEHIIBI.
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C—

1IpaBunsHO HenparunsHno

Puc. 7.8 - Otpeska TpyOonpoBo/ia repes; yCTaHOBKOM.

BHUMAHMUE! TommuBonpoBoa M TOIUIMBHBIM HAcoC CHEAyeT 3aluiiaTh OT
HarpeBa, He YCTAHABJIMBATH UX PSIOM C BBIXJIOMTHOM TPpyOOii U HA ABUTATEIb.

7.2.8 MoHTaxX 3JIEKTPUYECKOM CETU MOJ0TpEeBaTENS.

MoHTax Kryra MpOBOAOB MOJOIPEBATENsl MPOU3BOJUTH COIJIACHO CXEME
ANEKTPUYECKUX COEAUHEHUH MojorpeBaresns Ha puc. 4.1.

[Ipu MoHTake HEOOXOAUMO UCKIIOYUTh BO3MOXXHOCTh €r0 Harpena, eopMaiuio u
nepeMelleHre BO BpeMsl dKCIUTyaTaluu aBToMoOmis. Kperienue Xryta npou3BOAUTH
MJIACTMACCOBBIMH XOMYTaMHU K AJIEMEHTaM aBTOMOOMJIS.

Buumanue! Ilepex MOHTAKOM KI'YTOB CHATH NMPEAOXPAHUTEIH.

7.2.9. MoHTaX MyJIbTa yIIPABIICHHUS.

[IynbT ynpaBieHusl ycTaHaBIUMBaeTCAd B KaOMHE aBTOMOOWJIS Ha MaHeIu MpuOoOpoB
WIKM B ApyroM yaoOHOM uisi Boautenss Mecte. KperieHue mynbTa NpOU3BOJIUTCS C
noMmoiibto ckorya. Ilepen ycTaHOBKOH HEOOXOAMMO HPEIBAPUTENBHO 00€3KUPUTH
IIOBEPXHOCTh, Ha KOTOPYIO YCTaHAaBJIMBAETCS IMyJbT, U CHATH CO CKOTYa 3alllUTHYIO
IUIEHKY.

8 IlIpoBepka momorpeBareJisi MOCJd€ MOHTAXKA.

8.1 Y6enuTncs, 4TO MPU MOHTaXKE 00ECIICUEHBI:

- TepMETHYHOCTb KMIKOCTHON CUCTEMBI;

- TEepPMETHYHOCTH TOILJIMBHOW CUCTEMBI;

- HaACKHOCTb KPEIUJICHUs COCIUHEHUS MIEKTPUYECKUX PA3bEMOB.

8.2 1IoMHOCTBIO OTKpBITH KpaH OTONMTENS CAJIOHA. YJIAauTh BO3AYX U3
KHUJKOCTHOTO KOHTypa aBTOMOOWJISI, PYKOBOJCTBYSCh MPEANUCAHUSIMHU 3aBOJAA-
U3TOTOBUTEISI ABTOMOOMIIA. Y CTAHOBUTh MEPEKIIIOYATENb CKOPOCTH BEHTUIISATOPA MEUKU
B [10JI0’KEHUE MUHUMAJIbHOTO BPAILICHHUS.

8.3 YcranoButh npenoxpanurenu 15A, 25A u SA. UnaukaTop myJibTa ynpaBieHUs
JOJDKEH 3aCBETUTHCS.

8.4 BpiObepuTe TUII TOMIIBI YCTAaHOBJIEHHOM Ha BallleM nojorpesaresne (myHKT 6.1.3).
VYcranoBure BpeMms paborhl nojorpeBatens (MyHKT 6.1.4). Ecim Bpemst paboTbl He
YCTaHOBJIEHO TO NOJI0rpeBaTelib OyaeT padorats 40 MUH.
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8.5 Jlnsg mycka mojorpeBaresisi HakaTb Ha CPENHIO KHOMKY. JlOJKeH HavaTbes
npoiiecc pozxkura, uHdopmaius 006 3TOM 0TOOpa3uTcs Ha MHAUKaTope. JlanmbHeilnas
pabota mojorpeBaTeis MPOXOAUT B aBTOMaTudyeckoM pexume. I[lo wucreuenuu
YCTaHOBJIICHHOTO BpEMEHU palOoThl, MOJOTPEBAaTE]h ABTOMATHUYECKH BBIKIFOUHUTCS.
BrikiounTh mojorpeBaTelb MOXKHO TakXe B JII0OO€ BpeMs, HaXaB CPEIHIOI0 KHOIKY
MyJIbTa yIPABJICHHUS.

8.6 Ilpu pabore momorpeBaTesss HEOOXOIUMO MPOBEPUTH BKIIIOUCHHE BEHTHIISITOPA
oTonuTeNs KaOuHbl. BEHTHIIATOP JOMKEH BKIIFOYUTHCS MPU JOCTHKEHUH OXJIAXKIAI0IIeH
KUIKOCThIO Temneparypsl 40°C.

8.7 Ecnu B mpoliecce 3amycka Ui paboThl MOIOTPEeBaTENS M0 KaKOW-TH00 TpUIMHE
npousoinén cOol, To paboTa mojorpeBarelis NPeKpaTuTcs, KoJ OIMOKU OyIeT BbICBEUEH
Ha UHANKATOPE.

8.8 TIpou3BOAUTENHHOCTS TOIUIMBHOTO HAacoca HE BEJIMKA, MO3TOMY IPU IMEPBOM
3alycKe, Korja TOIUIMBOIIPOBOJ MYCT, 3all0JJHEHUE €Tr0 MPOUCXOJIUT KpaliHEe MEIJICHHO.
[TogorpeBareinb BBINOJHSIET ABE MOMBITKH PO3KHUIa U, €CIU TOIUIMBO €LIE HE MOJOIILIO,
npeKpamaer padoTy ¢ KOAOM HEUCHPABHOCTH 13 — «IOMBITKH 3alycKa HCYEPIIaHbD).
CrnenyeT BKJIIOYATh MOJOTPEBATENb BHOBb JI0 TEX MOP, OKA TOIIMBO HE 3allOJIHUT BECh
TOTUTMBOTIPOBOJ. J[BMKEHHME TOILIMBA TIO MPO3PAvyHON TPyOKE TOITMBOMPOBOJA MOXKHO
HabmoaaTh BusyanbHOo. Kpome 3Toro 3amonHenue pabodyero o0bema Hacoca TOIUIMBOM
KOHTPOJIMPYETCSI Ha CJIyX: MPU HaJU4YUe TOIUIMBA 3BYK, COMPOBOXKIAOIIUN JIBHKCHUE
TUTYH)Kepa 3aMETHO MPUIITYIIEH, 0€3 TOIJIMBA CJIBIIITHBI 3BOHKUE IIETUKH.

8.9 IlpoBectu 3ammyck mojorpeBaresis Npu pabOTarOIIEM JBUraTesie aBTOMOOWIISI U
IPOBEPUTH PabOTy MOJ0rpeBaTENS.

Buumanmue!

1 Iloka3zaHme TeMIIepaTyphl OXJIAXKIAIOIMICH KUIKOCTH Ha IIMUTKE aBTOMOOWIIS
MOTYT HE COBHaJaTh C IIOKA3aHUEM Ha MyJbTE YIPaBICHHUS IO MNPUUYUHE 3amepa
TEMITepaTyphl B pa3HBIX TOYKA KUIKOCTHOTO KOHTYpa aBTOMOOMIIS.

2 Tlocne mpoBepkm pabOTOCTIOCOOHOCTH TMOJOTPEBATENs HEOOXOIMMO €IIe pas
MPOBEPUTh TE€PMETUYHOCTh COCAUHEHUN TPYyOONPOBOJOB C MOMIION, HarpeBaTeleM U
JBUTATEJIeM, TP HEOOXOIUMOCTH MOJATIHYTh XOMYTHI.

9 PexoMenmpanuu

9.1 Ecnu nmogorpeBatelib Mocjie BKIOUYEHUS He 3aIlyCcKaeTcs, TO He0OX0AUMO yOeIUThCS B
HAIMYMK TOIUIMBAa B Oake, B 3apsHXKEHHOCTH AaKKyMYJSATOPHOW OaTapeu, B HaJIeKHOCTU
COEIMHEHUS PA3bEMOB MOJIOIPEBATEINS], U B UCIIPABHOCTHU IIpeAoXpaHuTens 25 A.

9.2 Ecnmu He paboTaeT myJibT YyIpaBieHHs (MOCIE€ Ha)XKaTUs KHOIMNKH HE CBETHUTCS
UHMKATOP) TO HEOOXOIMMO MPOBEPUTH MPEIOXPAHUTEND SA.

9.3 Ecau BEHTUIATOP OTOMUTENS cajioHa (MEYKH) HE BKJIIOYAETCS aBTOMATHYECKH, MPHU
TeMmreparype oxjaxpgaromend skuakoct cBeime  40°C, TO HeE0OXOOUMO MPOBEPUTH
npeaoxpaHutens 15A u pene.

9.4 Ecnu momorpeBarenb He OyJeT BKIIOYATHCS WM BBIKIIOUATHCS WJIM TOCTE MPOAYBKH
KaMepbl CrOpaHusl SJEKTPOABUTATEh BEHTWISTOpa OyJeT BpalaTbCs OECHpPEephIBHO 3TO
npu3HaK cuctemMHoro cb6osi. Jlng ero ycrpaHeHuss HeoOxoaumo Ha 10 cek CHATH
npeaoxpaHuTen SA u 25A U CHOBa MX YyCTaHOBUTH B MOCIEIOBATEIbHOCTH BHayaine 25A
3areM SA.

9.5 Bce gpyrue BO3MOXKHBIE HEHCIPABHOCTH  MOJOTPEBATENA  ONMPEACISIOTCA
aBTOMAaTHYECKH U BHICBEUMBAIOTCS B BUJI€ KOJIa HA UHJMKATOPE MyJbTa.
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9.6 Onucanve HEUCHPABHOCTH MOAOTpPEBATENsl U METOJAMKA MX YCTPAHEHUS CMOTPHU B
tabnuie 6.1 Hactosimero PO.

9.7 Tlpum Bcex HEUCHPABHOCTAX, BO3HUKIIUX BO BpeMs OKCIUTyaTallud, KpOMeE
OroBOpeHHBIX B 1. 9.1, 9.2. 1 9.3. He06X0AMMO 00paIIaTHECS B PEMOHTHYIO MacTEPCKYIO

9.8 Jlnsa obecrieueHus: HaAeKHOW pabOTHI MOJOTpeBaTeNis HEOOXOAMMO BKIIOYATh €ro
OJIUH pa3 B Mecsll Ha 5-10 MUHYT, B TOM YHCIIe U B TEIUIBIA MEPUOJ TO/A, €CIIU MOJ0TPEeBaTElb
He JKcmuryatupyercs. [laHHas omeparusi HeoOXoaWMa Uil yIaleHUs 00pa3yroInXCsl BSIZKUX
IUICHOYHBIX OTJIOKEHUN Ha MOJBHXKHBIX YacTsIX TOIUIMBHOTO Hacoca. He BblmosiHeHUE AaHHOU
orepaly MOKET MPUBECTH K 0TKa3y pabOoThI MOIOTPEBATENS.

9.9 Hanexknast pabota mojorpeBaTesisi 3aBUCUT OT KAayecTBAa M BUJIA TOIUIMBA, KOTOPOE
JOJIKHO MPUMEHSITHCS B 3aBUCUMOCTHU OT TEMIIEpaTyphl OKPY KaOIIEl Cpe/ibl.

9.10 Ilpu HECBOEBPEMEHHOM IE€pexoji¢ Ha 3MMHEE TOIUIMBO MOXET MPOU30UTH
3amapaduHuBaHre (HUIBTpPA TOIUIMBO3a0OpPHHMKA B TOIUIMBHOM Oake (€Ciu OH HMEeTCs) H
¢uIBbTpa B TOITMBHOM HACOCE, YTO MPUBOJUT K HE 3aITyCKY MOJOTPEBATENS MM K OTKITIOYCHHIO
€ro BO BpeMsl paOOThI.

JJis yCcTpaHeHus BO3HHUKIIIEH HEUCTIPAaBHOCTH HEOOXOAUMO:

a) 3aMEHUTh TOIUIMBO B TOIUIMBHOM Oake Ha TOIUIMBO B COOTBETCTBHM TEMIIEpaType
OKPYXaIOIIEH CPebl;

0) ecinu paboTOCIOCOOHOCTh MOAOIrpeBaTelisi HE BOCCTAHOBUIIACH, MOCIE 3aMEHbl TOIUIMBA,
HEOO0XOAMMO MPOBEPUTH (PHIIBTP TOTIMBHOTO HACOCA CIECAYIOIUM 00Pa30M:

- JIEMOHTHPOBAaTh TOIUIMBHBIM Hacoc ¢ aBTOMOOWIISA. 3a()UKCHUPOBAB KIFOUOM (KJIIOY Ha
17 MM) OT mOBOpOTa 3a MOBEPXHOCTh A, OTBEPHYTh IITYIEP U CHATh (PUIBTP (CM.
puc.9.1, zanpemaercs ¢ukcanus TOIUIMBHOTO Hacoca 3a JAPYTrHe MOBEPXHOCTH MpHU
OTBOpPAYMBAHUY W HABOPAUYUBAHUH IITYIIEPa);

- MPOMBITh (GUIBTP B OEH3UHE U MPOIYTh CKATHIM BO31YXOM;

- YCTaHOBUTH (PUIBTP B TOIUIMBHBIM HACOC, MPU 3TOM YCTAHOBKY IITYIEPa MPOU3BOIUTH
Ha TEPMETHUK, €CJTH B HEM HET YIUIOTHUTEIILHON NPOKIIAIKH;

- YCTAaHOBUTb TOIUIMBHBIA HAcoc MW TPOBECTH MPOBEPKY pabOTOCHOCOOHOCTH

noJiorpeBaressi.

A

Beixod

llpyxura

Puc. 9.1 — TommMBHBIN HacOC

9.11 [IpuMeHATH TOMIMBO U OXJAXAAOIIYIO KUJKOCTh COOTBETCTBYIOIINX CE30HY MAPOK.

9.12 PerynsapHo KOHTPOJHUPOBATH CTEIICHb 3aPSAIKU aKKyMYJISITOPHON OaTapew.

9.13 PexomeHyeTCsl MpU JUIUTEIBLHOW CTOSHKE WM XPAaHCHUH aBTOMOOWIIS OTKIIOYATh
1oJiorpeBareiab OT MUCTOYHUKA MUTAaHUS (aKKyMyJSaTOpa) BO M30€XaHHE €ro paspsiaku (TOK
noTpebeHus moorpesaresns B Hepabouem coctostHuu (30 + 40) MA).
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10 TpancnopTHpOBKA U XpaHEeHHE

10.1 ITomorpeBarenu Ge3omacHbl IPHU TPAHCIIOPTHUPOBKE M MOTYT TPAHCIOPTHUPOBATHCS
JTHOOBIMM TPAHCHOPTHBIMU CPEACTBAMU B TOM YHCIE BO3AYIIHBIM U JKEJIE3HOAOPOKHBIM
TPAHCIIOPTOM, OOECIIEUMBAIOIINM 3aLUTY YIAKOBAaHHBIX M3JIEIUNA OT aTMOC(HEPHBIX OCATKOB U
kmuMatndeckux (axkropoB cormacuo ycnoBusam 5 ['OCT 15150-69, a oT mexaHHMYECKHX
BozaeicTBuil o kareropuu C 'OCT 23216 -78.

10.2 YcoBust XpaHeHHs [TOIOTPEBATENS B YIIAKOBKE MPEANPUATHI-U3TOTOBUTENS JOJKHBI
cooTBeTcTBOBaTh ycioBusM xpanenus 2 'OCT 15150-69.

11 TapanTuiiHble 00513aTE/bCTBA

11.1 TapaHTUHHBIIA CPOK 3KCIUTyaTalUu W3IENINS HUCTEKAeT NPHU JOCTHIKEHUU OJHOTO W3
CJIEYIOIIMNX YCIOBHIA:
- CPOK 3KCIUTyaTallMM JOCTUT 18 MecsueB nmociie Npoaaxu U3aeius;
- u3aenre orpadoTano rapaHTHitHbIN pecypc - 1000 gacos;
- npoOer aBTOMOOUIIS ¢ YCTaHOBJIEHHBIM u3zienreM npesbicuit 50000 k.

11.2 HaznaueHHsIit cpok ciyx0b1 oTornutens 3000 gacos.

11.3 Ilpn oTCyTCTBHM IITaMIla OPraHU3alUU C YKa3aHWEM JAAThl MPOJAXKH TapaHTHUUHBIN
CPOK MCUUCIISIETCS C JAThl U3TOTOBJIEHUS OTOIUTEISL.

11.4 HszroroBurens HE INPUHUMAECT IPETEH3UM HA HEKOMIUIEKTHOCTh M MEXaHUYECKHE
NOBPEKIEHUS TIOCIIE €T0 MPOAAKH.

11.5 TlpousBoauTens rapaHTHPYET HOPMaJbHYIO pabOTy CBOEH NPOAYKLUMHU MpPHU YCIOBUHU
cOoONIOIeHUST MOTPEOUTENIEM BCEX MPaBHI AKCILTyaTallud, TPAHCHIOPTUPOBKH U XpaHEHUS,
yKa3aHHBIX B JIaHHOM pYyKOBojAcCTBe. Ecnm HeucnpaBHOCTH Oblla OOHapyXeHa B TEYEHUE
rapaHTHUMHOTO CpOKa, TO OHAa OyJeT yCTaHOBJEHa OECIUIaTHO. YCTAaHOBKY HW3JENUS JTOJIKHbI
IPOBOJAUTH OPTraHU3AIMM, YIOJHOMOYEHHBIE MNpousBoauTeneM. llpu sTom B rapantuitHOM
TaJloHe 3anoiHsercs rpaga «CBeieHus: 0 MOHTaXe».

['apantuiinple 00s3aTeNnbCTBA HE PACIPOCTPAHAIOTCS Ha Je(EeKThl, BO3HHUKIINE B
pe3yJbTare:

- (opc-MakOpHBIX OOCTOSITENHCTB: yAAPOB MOJHMHM, MOXKapa, 3aTOMJICHUS, HABOJHEHUS,
HEJOMYCTUMBIX KoJiebanuit Hanpspkenust, JITII;

- HecoOJII0JIeHUs MPaBUII FKCIUTyaTalluM, XpaHEHUS U TPAHCIIOPTUPOBKHU;

- MOHTaXka, PEMOHTA WM HaJa/JKH, €CIM OHM IPOBEJECHBI JIMIIAMU U OpraHU3aLUsIMH, HE
YIOJIHOMOYEHHBIMM TMPOU3BOJUTENIEM HA IPOM3BOACTBO MOHTaXa W TaPaHTUHHOIO
PEMOHTA;

- OTKa3a paboThl OTOMUTENS 10 IPUYMHE 3arpPSI3HEHHUS KAMEPBI CTOPAHUS;

- HapyleHus padoThl ANEKTPOOOOPYI0BAHUS ABTOMOOUIIS;

- CaMOCTOATEIBHOTO PEMOHTA M3JENHs WIA HCIOJIB30BAaHUE HEOPUTMHAIBHBIX 3allaCHbBIX
JacTeu.

Buumanue! I'apaHTHHHBIN TaJI0H BKJIAABIBAECTCH B IaHHOE PYKOBOJICTBO.

12 KomiuieKT NOCTABKHU MOJOTrpeBaTeIst
KommiekT moctaBku IIoJOIpeBaTCiIsd COIJIACHO YIIAKOBOYHOMY JIMCTY.
Cnucoxk mnpeanpusiTUii, BBINOJHAKIIUX TAPAHTUUHBLIA PEMOHT W3AeJuil

npousBoactea 000 «Aasepc» m 000 «Temnocrap» cMOTpHTE HAa caidTe
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 140
temperature, °C
Start mode Manual or automatic
Time of one working cycle, min 20...120
Pre-heater mass in full configuration, kg, 2
max
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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. It 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 downy.

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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Glow plug — Control unit
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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 oft:
- 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.

LEDS

Upper
Mddle

[ower

(&J Lo

LefT knob >/

Maddle knob

1 (2D
|

/ \ Right knab

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).

AN

LY

o 00

/ \

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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o0 Q

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.

Figure 6.4. setting day of week

After correction of the day of week press the knob «OK», the indicator will show
«C» 1n 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.).

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.)

@] B O S 2o (O
Cr DC —
& R — G

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\j{j@

2] [
LU e

&)

O 00

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).

000

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).

Qo0

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
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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.

Oﬁj@@

iy

000

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.

D 2

g

000

a— DUO-DODU e

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 «Ly,
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.

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).

15
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000

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 00

o0

o

o
O

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 OQ0

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.

16
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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.

O
o
@

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.

O &
] —
(; %

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)

C 80

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.

17
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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 0 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.

c@oﬁ

WO WO

OO

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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1. AH - setting day of of week — 1 — monday, 2- tuesday ... 7- sunday.
2. - 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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1. LED: ® —shines, O — doesn’t shine, > 38 blinking.
2.6 - 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, I — purging mode — - low mode,

D - full mode.

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

Pump working |7 ma/ani
0 & 9 [0, S [ 10 [,
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1. LED: @ —shines, O — doesn’t shine, > 3 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.

22



Binar-5B/5D-Compact

ENG

Table 6.1 - Malfunction codes

Codes

Malfunction description

Notes / Troubleshooting

01

Overheating

Overheating is detected.
Difference between

1. Check thoroughly the liquid circuit

2. Check circulation pump, replace if necessary

3. Check temperature sensor and overheating sensor ,replace
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
Ne2 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 temperature 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 | "€*%%1:
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 too 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 . T . .
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.
. Check circulation pump wiring for short-circuit fault or
14 Pump malfunction . . .
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 5A. Check wiring and connectors.
panel
21 Fla’l’m ¢ failure at “warming See the description of malfunction code 08
up” mode
27 Air pump failure. Motor
won trotate 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 of the flame in . . o
30 the combustion chamber Check the battery and wiring, (Voltage instability may occur
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.

6.2 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
1s 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 i1s 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. It is 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).

Fuel pipe
= s e == Coolant circulation
Exhaust gas

d—mmmmm  Air supply

T

1. Heater 6. Fuel pipe
2. Parking heater 7. Fuel pump
3. Control panel 8. Fuel intake
4. Motor pump 9. Air intake
5. Exhaust pipe 10. 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 4.2. 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.

7.2.3. Installation of the motor pump.

The motor pump shall be located in conformity with recommendations given in
items 7.1.1 and 7.1.2. Operating position of pump is whatever from horizontal (with the
outlet fitting up) to vertical (pump head down).

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.
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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.

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 7.3.

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 7.4

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.

wall of
a fuel fank

1| 29

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

Figure 7.3 - Fuel intake installation
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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 5-fuel pump

3-fuel supply intake 6-rubber or polyurethane sleeve

Figure 7.4 - Installation diagram for the pre-heater connection with fuel supply line

7.2.6.2 Intake of the fuel for the pre-heater is allowable to perform from fuel drain
line from engine to tank on condition that storage tank is installed. Fuel drain line shall
have end at the bottom of the fuel tank.

It is advisable to install the tank in engine area close to the pre-heater fuel pump.

Installation shall be performed according to figure 7.5.

: %
_ S
fo engine 8| fuel drain line
‘ )
I%:} ﬁ%”%ﬁ‘- to fuel intake of a heater
3 rgi
6 7
m \J
1 - vehicle fuel tank 5 - storage tank
2 - fuel drain line from the vehicle engine 6 - connecting pipe (fuel pipe line)
to the tank & PP P1p

3 - adapter 7 - rubber or polyurethane sleeve
4 - fuel supply line 8 -fuel pump

Figure 7.5 - Installation diagram of storage tank to the fuel drain line and its
connection with fuel pump.
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7.2.77. Fuel pump and fuel pipe installation.
It is 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 7.6 (for diesel fuel pump).

Maximum level of healer nlef

Preferable position
of the pump )
- A
I/
~ -2,
K
b
\ J
@ SRS
s o\ o g S
“—;;{:AQK //Ew\ S,
| )
a

"\ Mmmal fuel level in the tank

a — lifting capacity: up to 500 mm in a free-flow tank npu 6e3nanopaom Gaxe;
up to 150 mm, in case of underpressure in the tank.
b — pump head between the fuel pump and heater: up to 1500mm

Figure 7.6 - Fuel pump acceptable assembling position (for diesel fuel pump)

Spatial position of the fuel pump must match figure 7.7, i.e., £ 5 ° from the
horizontal (for petrol fuel pump).

inpur e il
=

]

|

4

Figure 7.7 - 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 7.8. Cutoffs shall be free of restriction, dents and burrs.
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Correct Incorrect

Figure 7.8 — 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 If 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 5A.

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
1s 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 Filfer

Outlet nlef

Spring J Ppe St

NS
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.

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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