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14TC-Mini RUS

1 Ha3nauenue

Hacrosimee pykoBoACTBO MO 3KCIUTyaTaluu (Aanee mno Tekcry — PD) mpegHa3zHaueHO
JUISI  W3Y4YEHUsS YCTPOWCTBA, pabOThl W TMpaBWI OSKCIUIyaTallMd  MOjOorpeBaTeseit
npeanyckoBbiX au3enbHbIX 14TC-Mini-24, 14TC-Mini-24-GP u 14TC-Mini-12-GP (nanee
M0 TEKCTy — TMOJ0rpeBaTenb), MpEeJHA3HAYEHHBIX IS TPEANYCKOBOTO pa3orpena
JU3EJIBHOTO JBUTATEJIsI T'PY30BBIX aBTOMOOHWJIEH BCEX MapOK C KUJIKOCTHOM CHCTEMOM
OXJIQXKICHUS, TIPU TEMIIEpaType OKPYkKarolero Bo3ayxa a0 Munyc 45°C.
[TonubIiit HAOOP CBOMCTB MOIOTPEBATENIS BKIIOUYAET CISAYIOMNE (PYHKITUU.
1 OOecneueHne HAAEKHOTO 3aIyCKa ABUraTeNs MPU HU3KUX TEMIIEpaTypax BO3AyXa.
2 JIOTIONMHUTENBHBIA JOTPEB JIBUTATENS U CajoHa MpH Pa0OOTAIOIIEM JBHTAaTelie B YCIOBUSIX
CHJIHBIX MOPO30B.
3 TlomorpeB canmoHa ¥ J00OBOTO CTeKJa (s yJoaneHus oOJe/leHEeHUs) MpH HepaboTaroeM
JIBUTATEIIE.
4 B0O3MOXHOCTh YCTaHOBKH BpeMEHHU (BBIOOp BpeMeHU paboThl mojorpesarelnst ot 40 MUHYT
710 2 4acOB) U aBTOMATHYECKOTO 3aBEPILICHHS PaOOTHI.
5 BO03MOXHOCTh yHpaBJiCHHS MOAOrpeBaTEeNieM C MOOWIBHOTO TenedoHa (IMpU MOKYIKe
MoOJEeMa).
[Tonorpesarenu  14TC-Mini-24 u  14TC-Mini-24-GP  otnuuaroTcss  cBedeit
HaKaJIMBaHUs U OJIOKOM yIIpaBJICHUSI.
PO MoxeT He oTpakaThb HE3HAUMTENIbHbIE KOHCTPYKTHUBHBIE U3MEHEHUSI CBSI3AHHBIE C
MoauduKanuen U3AeNus WIA  BHECEHHbIE NPEANPUATHEM-H3TOTOBUTENIEM  IOCTE
MOJMKUCAHUS K TIeYaTH.

2  OcHOBHBbIE NapaMeTPbI H XapPaKTePUCTHKH

OcCHOBHbBIE TEXHUYECKHE XapaKTEPUCTUKHU No1orpeBaTeneid B Tabuuue 1.
TexHuueckue XapakTepUCTUKM npuBeAeHbl ¢ gomyckoM *10%, mnosydeHHblE nIpH
temreparype 20°C 1 HOMUHAJILHOM HanpsHKEHUU.

Taobmumna 1

HomuHanpHOE HanpspkeHue nuranus, B 24 \ 12

nusenbHoe Toruinso 1o I'OCT 305 B 3aBUCHMOCTH
Bun Tonnmsa
OT TEMIEPATYPhI OKPY>KAIOIIET0 BO3AyXa

TemnoHoCHTEND TOCOJI, aHTUhPH3
Tenonpon3BoAUTETLHOCTD, KBT:

- Ha PeXKUME NOJIHbIU 14,5 14
- Ha peKUME CpeoHuUll 9,2 9
- Ha PeXKUME MAblll 4.0 4,0
Pacxop TormmBa, j1/4ac:

- Ha PEXKUME NOJIHbIU 1,9 1,3
- Ha PeKUME cpeOHULl 1,2 1,1
- Ha PEKUME MAnblll 0,5 0,2
[ToTpebnsiemast moiHOCTh, BT He Goree:

- Ha PEKUME NOTHbLU 130 110
- Ha peKUME cpeOHuUll 100 95
- Ha peXKUME MaAblll 76 74
- Ha PEKUME OCMblBAHUSL 46 46
npu 3anycke B TeyeHue 90 cex 155 144
PexuM 3amycka M OCTaHOBKH PYYHOM WJIM aBTOMATUYECKHI
Macca, kr, He 0oJiee 16
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RUS 14TC-Mini

3 TexHuka 0€30MACHOCTH

3.1 MoHTaxx mnojorpeBaTesis BBHJY €ro CIOXHOCTH, JOJDKEH MPOU3BOAUTHCS
CHEIHAIM3UPOBAaHHBIMA OpraHu3alMusIMH. B cBoeM cocTaBe MOAOrpeBaTelb COAEPIKHT,
KaMmepy cropaHusi (B KOTOPOW CropaeTr TOIUIMBHO-BO3IYIIHAS CMECh), TEIUIOOOMEHHUK
(oOecnieunBaOIMM TIepenady Terla OXJaXIAroeld KUIKOCTH), JJIEKTPOJBHUTATEIh C
HacocoM (TOMITy), TOIUIMBHBIA HAcoC, HarHeTaTelb BO3AyXa, OJIOK YIpaBJICHUS
(ynpaBisomuid paboTOM MOAOrPEBATENs MO MpOrpamme), MyJbT YHPAaBICHUS, JaTUYUKU
TEeMIIepaTypsbl U T.11.

3.2 TlogorpeBaTenb pa3pemiaeTcs MPUMEHSITh TOJBKO A  LeNel, yKa3aHHbIX B
HACTOSILEM PYKOBOJCTBE 10 SKCIUTyaTal[|H.

3.3 3anpemiaeTcs yCTaHOBKAa IMOJOTrpeBaTeNied Ha CHEUUAbHBIE TPAHCIOPTHHIE
CpEICTBa, KOTOPBIE IIPEIHA3HAYEHBI JUISI TIEPEBO3KH OMACHBIX TPY30B.

3.4 3ampemiaercss MPOKIAIbIBATh TOIUTMBONPOBOA BHYTPU calloHAa WM KaOWHBI
aBTOMOOMJISL.

3.5 ABTOMOOWMIIb, 000PYTOBAHHBIN MTOAOTPEBATEIEM, JTOKEH UMETh OTHETYIITUTEIb.

3.6 [logorpeBarens 3anperaeTcsi MPUMEHATh B MECTax, I/1€ MOTYT 00pa30BbIBATHCS U
CKaIlIMBAThCS JIETKOBOCIJIAMEHSIEMBbIE MAPhI U T'a3bl UM O0JIBIIOE KOJUYECTBO MBLIH.

3.7 3anpemaercsl IKCILTyaTUPOBaTh MOJAOIPEBATENb B 3aKPBITHIX HEMPOBETPUBAEMBbIX
MOMEILICHUSX.

3.8 Ilpwu 3ampaBke aBTOMOOWJISI TOILUTMBOM MOAOIPEBATENb JOKEH OBbITh BBIKIIIOYEH.

3.9 Ilpu mnosBIEHHMM HEHCIPABHOCTEH B paboTe mnojorpesaresss HEOOXOIUMO
oOpamarsCsi B CHENHATM3UPOBAHHBIE PEMOHTHBIE OpraHHW3aIlMH, YIOJIHOMOYEHHBIE
3aBOJIOM-U3TOTOBUTEIEM.

3.10 IIpu mpoBeneHHH 3JIEKTPOCBAPOYHBIX PAaOdOT HAa aBTOMOOWMIIC WM PEMOHTHBIX
paboT Ha mojorpesarese HE0OXOUMO OTKIIOUYHUTh €r0 OT AKKYMYJIATOPHOM OaTapeu.

3.11 3ampemaercs >KCIUTyaranus IIOAOrpPEBaTENs € 3aMep3lled OXJIAKIAIOIIEH
KHUJIKOCTBIO.

3.12 Ilpu MOHTaxxe M JEMOHTa)X€ IOAOrPEBATENS JOJKHBI COOIIOJAThCS MEpHI
0€30MMacCHOCTH, PETyCMOTPEHHbBIE MTPaBUIIAMH IPOBEACHUS PaboT ¢ JIEKTPUUECKON CEThIO,
TOIUIMBHOM U KUJIKOCTHOM CUCTEMAaMH aBTOMOOMIISL.

3.13 3anpemaercs MOAKIIOUEHUE TTOJOTPEBATENS K SJIEKTPUUECKON IIEMH aBTOMOOMIIS
pu pabOTAIOIIEM JIBUTATENEC U OTCYTCTBUU aKKyMYJIITOPHON OaTtapen.

3.14 3anpemaercs OTKJIKYeHHE IJIEKTPONUTAHUS MOJOTPeBaTeA 10 OKOHYAHUS
HMKJIA TPOAYBKH.

3.15 [Iuranue nomorpeBatens 3JIEKTPOIHEPTUEN OCYIIECTBISAETCS OT aKKyMYJIITOPHOM
OaTapeu HE3aBUCUMO OT MaAcchl ABTOMOOUIIS.

3.16 3anmpemaercss NOACOEAMHATh M OTCOEAMHATH pa3beM IMpPH BKIOUYEHHOM
ANEKTPONUTAHUH MTOA0TPEBATETIS.

3.17 Tlocne BBIKIIOYEHHs TOAOTPEBATENS IMOBTOPHOE BKIIFOYCHHUE IOJDKHO OBITH HE
panee, uem uepe3 5-10 cexkyHa.

3.18 Ilpu HecoOMOACHNN BBIMICTIEPEYUCICHHBIX TPEOOBAHUM MOTPEOUTEINH JIUIIACTCS
MpaB Ha FapaHTHITHOE 0OCITyKUBAHKE M1OJOTPEBATEIIS.

3.19 B mensx 0e30macHOCTH HKCIDIyaTalldd TOMOTPEBATENsI, IMOCIE TPeX MOAPS
HEYaYHBIX 3aITyCKOB, HEOOXOIUMO OOpAaTUTHCS B CEPBUCHYIO CIY>KOy JUIsI BBISBICHUS U
YCTpaHEHUs1 HEUCIIPABHOCTH.
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4 Onucanue ycTpoiicTBa U padoThl MOAOTPeBaTENs

[lomorpeBarens paboTaeT HE3aBUCUMO OT aBTOMOOWIbHOrO aurareis. I[luranue
MOJ0OrPEBATENS  AJIEKTPOIHEPIUEN OCYILECTBIAETCS OT AaBTOTPAHCIIOPTHOIO CPEACTBA.
CxeMa 31eKTpUYECKUX COEAMHEHUI NIOIorpeBaTelsl npuBeaeHa Ha puc. 4.1.

[Mutanue momorpeBarensi TOILUIMBOM MOXXET OCYIIECTBISTHCS W3 TOILTUBHOTO Oaka
aBTOMOOWIISI MJIU U3 TOIUIMBHOIO 0aKa BXOJAIIEr0 B KOMIUIEKTALMIO IIOIOTPEBATEIS.

[Togorpesarens (OCHOBHBIE Y37bl IOAOTPEBATENs IOKa3aHbl Ha puUC. 4.2) ABISIETCA
aBTOHOMHBIM HArpeBaTEIbHBIM YCTPOHCTBOM, KOTOPOE CONECPIKUT:

- HarpeBarteib (OCHOBHBIE Y3JIbl HArpeBaTesis oKa3aHbl Ha puc. 4.3);

- TOINIMBHBIA HACOC JIA IMOJAa4H TOIIJIMBA B KAMCPY CTOpPaHUA;

- BJEKTPOABUTATEIH C HACOCOM (TIOMIIA) JIJIsl IPUHYAUTEIHHON TPOKAYKH pabodeid KUIKOCTH
CHCTEMBI OXJIaXKICHUSI (TOCOJIa) Yepe3 TeIIIO0OMEHHYI0 CHCTEMY HarpeBaTels;

- OJIOK ynpaBiieHUsl, OCYILECTBISIOUINI yIPaBIEHUE BIILIECIEPEUNCICHHBIMU YCTPONCTBAMU;

- YCTpOICTBO IycCKa, UHAUKAIMU U yNpaBlIeHUs (IIyJIbT YIIPABICHUSA);

- KTYThI IPOBOJIOB ISl COSTUHEHUS DJIEMEHTOB TOJIOTPEBATEIS C aKKYMYJIATOPHOH Oarapeeit
aBTOMOOUIIA;

- MoJeM (IT0 IOMOJIHUTENIbHOMY 3aKa3y) JJIsl yIaJIEHHOTO YyIPaBJICHHS I0JJOTPEBATEIIEM.

[TogorpeBarenb CBOMM KUIAKOCTHBIM KOHTYPOM BCTPAUBAETCSI B CUCTEMY OXJIAXKICHUS
JABUTATENS] TaKuM 00pa3oM, 4TOObI ero momma oOecrednBaia HUPKYISIIHIO OXJIaXKIAOIeH
KUJIKOCTHU B JIBUTATEJIE U HarpeBarele.

[IpyHUMN [elcTBUS NOJOIrpEBAaTENsl OCHOBAH HAa Pas3orpeBe JKHUIAKOCTH, KOTOpas
MPUHYJUTEIBHO MPOKAYMBACTCS Yepe3 TEIIOOOMEHHYI0 CUCTEMY HarpeBaTesl.

Jlnst pasorpeBa XUIKOCTH B KAadyeCTBE MCTOYHHKA TEIUIA HCIOJIB3YIOTCS NPOIYKTHI
CropaHusi TOIUIMBHO-BO3IYIIHOW CMECHM B KaMepe CropaHus. Temio uepe3 CTEHKH
TEMJI000MEHHMKA MepeAaeTcs OXJIaXIarolend >KUIKOCTH, KOTOpas MPOKAauMBaeTCs 4epes
CUCTEMY OXJIaXKJIEHUS ABUTATEIs aBTOMOOMIIS.

[Ipn BKJIIOYEHHMH TOJIOTPEBATENS OCYLUECTBISAECTCA TECTUPOBAHUE U  KOHTPOJb
paboToCTIOCOOHOCTH  3JIEMEHTOB  IMOJAOTpEBaTeNs: HMHAMKATOpa IUIAMEHH, JIaTYHKOB
TEMIIEpaTypsl M MEperpeBa, IOMIIbI, 3JEKTPOMOTOpA HAarHeTaTrens BO3/yXa, CBEYH,
TOIUIMBHOTO HAacoca M MX ekTpoueneu. [Ipu ncnpaBHOM COCTOSIHUM HAYMHAETCSI NPOLIECC
po3zxura. OIHOBPEMEHHO BKJIKOYAETCS NIOMIIA.

[Ipu 3amycke MpOMCXOAUT IpEeABAapUTENbHAS IPOLYBKA KaMephl CTOPAHUs U pa3orpeB
710 HEOOXOIMMOM TEMIIEPATYPbl CBEUU HaKaIMBaHUs. 3aTeM MOJAETCA TOIUIMBO U BO3ayX. B
KaMEpe CropaHus Ha4yMHAETCS IMpolecc TropeHus. KOHTpoJab TroOpeHHs OCYIIECTBIISIET
WHAMKATOp IulaMeHd. Bcemu mpoueccamu mpu paboTe MmoaorpeBaresniss ymnpasisieT OJoK
YIPABJICHUS.

bnok ynpaBineHust OCyIECTBISIET KOHTPOJIb TEMIIEPATYPhl OXJIAXKAAIOIIEH )KUIKOCTH U
B 3aBHCHMOCTH OT €€ BEJIMYMHBl YCTAHABIMBAET PEXKUMBI pPabOTBl MOJOrpPEBATEII:
«TOJIHBI», «CPEOHUW» WIM «Majblii». Ha pexume «IMOJHBIN» OXJIAXAAKOMAas KUIKOCTh
HarpeBaercs 1o 7/0°C, a npu Harpese cBbiie 7/0°C mepexoauT Ha pexuMm «cpennuii». Ha
PEXHMME «CPEIHUM» OXJIaXKJIAoLas *KUAKOCTh HarpeBaeTcs A0 temmepatrypsl 75°C, a npu
HarpeBe cBbime 75°C mogorpeBareslb INMEPEXONUT Ha PEXMM «Malblii». Ha pexume
«MaJblil» oxXJaxaaromas Kuakoctb HarpeBaercs 10 80°C, a mpu Temneparype cBbiiie 80°C
MOJI0rPEBATEND MEPEXOJAUT HA PEKUM «OCThbIBaHMS». IIpu 3TOM mpekpaiaercs: npouecc
TOpeHus, IPOJI0JDKAETCS padoTa MOMITIBI U 000TpeB cajoHa aBToMoOWIs. [Ipu oxnmaxaeHUn
KuAakocTu Humwke 55°C moaorpeBaTellb aBTOMAaTUYECKH BKIIIOYAETCSI BHOBb Ha PEXHUM
«TIOJTHBIW».
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MHAWKaTOopa NinaMmeHn U HarHeTaTend Bo3ayxa.

- Cxema 2JIeKTPUYECKUX COETMHEHUI

1. Bug Ha KONoAKM NoKasaH co CTOPOHbI NPUCOeAUHUTENBHOW YacTu (He CO CTOPOHLI NpoBoAa)
Puc. 4.1

2.%- LBEeT METKM Ha NMpoBoaax AaT4HUKOB,
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Puc. 4.2 —OcHOBHBIE y311BI TOAOTPEBATENS.
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[TpoaomKUTENBHOCTH MOTHOTO IIUKJIA pabOThl MOKHO YCTaHOBUTH B nuamnaszoHe ot 40
MHUHYT 70 2X 4acoB (cM. pazaen 6). Kpome Toro, mmeercsi BO3MOXXHOCTH BBIKJIIOYUTH
[oJIorpeBateb B JII000 MOMEHT IUKJIA.

[Ipu BBIKIIOYEHHH TOJOTPEBATENsl BPYYHYIO WM ABTOMATHYECKU [0 HCTCUYCHUU
YCTAHOBJIEHHOTO BpEMEHU paboThl, MpeKpaiaercs IMojadya TOIUIMBA W MPOU3BOAUTCS
MIPOJIyBKa KaMepbl CTOPaHuUs BO31yXOM.

Oco0eHHOCTH aBTOMATHYECKOTO YIIPaBICHUS pab0TOM MOJ0TpeBaTesis B aBApUHHBIX U
HEILTATHBIX CUTYaIUIX:

1) ecnu Mo KaKUM-TMO0 MPUYKUHAM HE TTPOM3OIIEN 3aMyCK MOJ0TPEBATENsS, TO MPOIIECC
3amycka aBTOMAaTHuecku MoBTopuTcs. [locne 2-X HeynayHbIX MOMBITOK — MPOUCXOAUT
BBIKJIFOUEHHE MOJI0TPEBATElI;

2) ecau BO BpeMs paOOThl MOJOTPEBATENSI TOPEHUE MPEKPATUTCS, TO MOJ0rPEBATENb
MOMIeT HAa MOBTOPHBIN PO3KUT. ECiM po3KUr HE COCTOMTCS, OH BBIIACT OIMOKY 13, eciu
KE PO3KUT COCTOAICS, TO paboTta mponoikurcs. Eciu Bo Bpemst paboThl 3aUKCHpYyeETCs
00JbIIe 3 CPHIBOB IJITAMEHH, TO IIOJJOTPEBATEND BbIAACT OMIMOKY 78;

3) mpu meperpeBe MnojorpeBaress (Hampumep, BCIEICTBUE HApyLIEHUs LUPKYJSLUN
OXJTKIAIOUIEH JKUIKOCTH, BO3AYIIHBIX MPOOOK M Jp.) MPOUCXOIUT aBTOMATUYECKOE €Tro
BBIKJIFOUECHHUE;

4) npu nagenuu HanpsibkeHus Hke 20B (10,5B) wnu ero mosbimenun cBeime 30B
(16B) mpoucxoauT BBIKIIOUECHHE TMOJOrpeBaresia. B ckoOkax ykazaHbl 3HAYEHUS IS
nojorpenateis paboTarollero Npyu HOMUHAJIBHOM HanpsikeHuu 12B.

5) npu aBapuiHOM BBIKJIFOUEHUH TOJIOTPEBATelsl HA UHAMKATOPE MyJIbTa YHPABICHUS
BBICBETUTCSI KOJI HeucnpaBHOCTH. [Ipm 3TOM KOJ HEHCHPAaBHOCTH U CBETOJIHOJ,
otoOpaxatomuii  paboty mnonorpeBatens, OyayT wmurare. PacmudpoBka koxaa
HEHCIIPAaBHOCTH IIPUBEJICHA B pa3jieie 8 TaHHOIO PYKOBOJACTBA IO SKCIUTYaTalluH.

Ipumeuanue. OOorpeB KaOWMHBI aBTOMOOWIJISI BO3MOXEH TOJBKO IMPH OTKPHITOM
MOJIO)KEHUH KpaHa OTOMUTENIS CaJlOHA U 3aMKHYTOM TPEPhIBaTE]Ie MacChl aBTOMOOWIIS.

S buok ynpasjenus nogorpenares (BY)

BY oGecrnieunBaet ynpasieHue M0I0rPeBaTENIEM COBMECTHO C ITyJIbTOM YIIPABIICHUS.
BY Bemomnnser ciaenyoomue GyHKINN:
a) BKJIIOUYEHHE U BBIKJIFOUEHUE TOJ0TpEeBATENs 110 KOMaH/E C MyJIbTa yIpaBICHUS;
0) HayalbHYI0 JMArHOCTHKY (IIPOBEPKY HCIPABHOCTH) Y3JIOB IMOJOrpeBaTelisa MpHu
3aIyCKe;
B) JMArHOCTUKY Y3JIOB MOAOTPEBATENS BO BpeMs pabOThI;
r) IEpPEeXo] Ha Pa3jInYHbIE PEKHUMbl B 3aBUCUMOCTH OT TE€MIEPaTypbl OXJIaXXAArOLIen
MKUJKOCTH JBUTATEIS;
J1) BBIKJIIFOYEHUE TOJIOTPEeBATENS:
- TIpU OKOHYAHUH 33JJaHHOTO IMKJIA;
- Ipu noTepe paboTOCIMOCOOHOCTH OHOTO M3 KOHTPOJIUPYEMBIX y3JIOB;
- IpU BBIXOAE MapaMeTpOB 3a JOIMYCTUMBIE MpPeAeibl (TeMIEpaTypbl, HAPSIKEHUS U
CpbIBE IJIAMEHH B KAMEpE CrOpaHusi).




RUS 14TC-Mini

6 Opranbl ynpapJjieHusi No0TrpeBaTe/ieM.
6.1 [IyneT ynpaBieHus

[IynbT ynpasnenns [1Y-11 (manee mo TexkcTy — myJipT) IpeIHA3HAYEH AJI IPUMEHEHUS
B cocraBe mnogorpearened tuna 14TC-Mini. IlyasTr oOecneunBaeTr pyyHOE W
aBTOMATUYECKOE YIIpaBJICHHE [OJOrpeBaTejeM, a TakXke BBbIBOJ Ha HMHIUKATOP
HE0OX0IMMOH JIJIs1 TOIB30BaTENsI MH(pOpMAITIH.

[TynbT ycranaBnuBaeTcs B KaOWHE WM CaJOHE aBTOMOOWIIS (Ha TTaHeIu IpruOopoB).

Kperuienre 1mysibTa TPOU3BOIUTHCS € TOMOIIBIO 2° CTOPOHHETO CKOTYa, KOTOPBIH
OJIHOM CTOPOHOM HAKJIEUBAETCS Ha 3aJHIOI0 IOBEPXHOCTh IIyJbTa WM IPU IOMOIIU
KpPOHIITEWHA (KpEMmsIIerocsi Ha caMope3bl). BbIBOJ KryTa M3 Kopmyca IyJbTa MOKHO
OCYILECTBIIATh WM 4Ye€pe3 3aJHIOI0 KPBIIIKY, WU 4Yepe3 OOKOBYIO MOBEPXHOCTh KOpIyca,
yAaJsis NEPEropoaKy.

Hepen ycTaHOBKOIT HEOOXOAUMO MPEABAPUTEIBHO ki 3enerll
00€3KUPUTD MIOBEPXHOCTb, Ha KOTOPYIO ~ pfin7 npobod
YCTaHABJIMBAETCS MYJIbT, U CHSIB CO CKOTYa 3aIIUTHYIO
IUICHKY, YCTaHOBUTh TMYJbT Ha TMOJATOTOBICHHYIO
noBepxHOCTh. [loAKIIOUeHNEe MyIbTa K MOJI0TPEBATEIIO
IIPOU3BOJUTCS  COIVIACHO  CXEMBl  JJIEKTPUYECKHX

coenunennii (Puc. 4.1) CUHU e/l
Buj ycTaHOBKM KOHTAKTOB B KOJIOJKY IIOKa3aH Ha /70000 npobod

puc. 6.1 (Bug gaH cO CTOPOHBI MPUCOCTUHUTEIHLHON Puc. 6.1 — YcranoBka

Y4aCTH, HE CO CTOPOHBI IPOBOJIA) KOHTAKTOB B KOJIOJKY

6.1.1 YcTpoicTBO MmynnbTa ynpaBieHus: U paboTa ¢ HUM

Ha osuuneBoil maHenu myJibTa pacmoyOKEHbI: 4-X  pas3psagHblid  HUPpPOBOM
CBETOAMOIHBIN MHIMKATOP, YETHIPE TOUEYHBIX CBETOANOAA — TPU CJIEBA (HWKHUMN, CPEAHUM,
BEPXHUI) U OJMH CIpaBa M TPU KHOMKH (JieBasi, cpefHss, npasas). Pacnonoxenue uudp,
CBETOJMO/IOB U KHOIIOK IT0Ka3aHo Ha puc. 6.2.

(Bemod ok

[lpat
Bepxuu pa e
LM%’%BBE )=

HuxHug A )

() (o)(>)

/lebag kHonka >/
(pedHgg kHonka

\ [Ipabas kHonka

Puc. 6.2- [lanens nynbTa.
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HaxxaTue Ha KHOTIKU B MPOIECCE YIPABICHUS MOKET ObITh KOPOTKUM (MEHee 2 CeK) U
JUTMHHBIM (Oosiee 2 cek). [Ipu 3TOM MOXKHO OCYIIECTBUTH CJIEAYIOIINE ONIEPALIUHN:
- HACTPOIKA YacoB;
- 3aIlyCK MTOJOTpeBaTENs;
- OCTaHOB MOJOTPEBATES;
- HACTpoiika Taitmepa aBTomaTuyeckoro 3amycka Nel, No2 wim Ne3;
- aKTHBALMUSI TOJIKO OJIHOTO U3 3-X TaliMepoB;
- Ie3aKTUBAIMs YCTAHOBJICHHOTO TaiiMepa;
- KOPPEKIIMS X0/1a YaCOoB;
- MPOCMOTp Ha UHJIUKATOpE:
a) TEKYIIEro BPEMEHU;
0) TemmepaTyphl TEIIJIOHOCUTEIIS;
B) PEXKUMOB pabOTHI MOJOTPEBATEIIS;
I') BpEMEHH pabOoThl MOAOTPEBATES;
J1) KOJa HEUCIPABHOCTH.

6.1.2 Hactpolika njin KOppeKTUPOBKA YaCOB.

[Ipu nepBoHAYaTBHOM MOJKIIIOUEHUH MOAOrPEBATENs K 3JIEKTPOCETH aBTOMOOWIISA WIH
MocJie MepephlBOB B JJEKTPONUTAHUM Ha IMyJIbT€ HPOUCXOTUT OOHYJIEHHE TEKYIIEero
BpeMeHu. MHukaTop nmeer Bun (Puc.6.2).

JlinaHoe (Oonee 2 cek.) Ha)KaTUe NMPaBOM KHOMKHU BbI3BIBAET PEXHUM KOPPEKLUU
TEKYILEr0 BPEMEHH, MPU 3TOM NEPBBIE JIBA pa3ps/a WHIMKATOPAa HAYMHAIOT MHUrath (CM.
Puc. 6.3).

X
A)

: gt’ B )

O Mo Q—' &

\

/

Puc. 6.3 Koppekuust yacos.

[TocnenyromuM NPEPBIBUCTBIM WIM NOCTOSHHBIM HaKaTUEM MPaBOM WIM JIeBOM
KHOIIOK YCTaHOBUTh HEOOXOJIMMOE 3HaueHue vacoB. HaxaTne Ha  mpaByl KHOIKY
NPUBOAUT K YBEIMYECHHIO 3HaueHus. Haxkathne Ha JIieByW0 KHONKY IIPUBOJUT K
YMEHBILIEHHUIO.

JInsi MOATBEPKIEHHUSI YCTAHOBKM 4Yaca HAXMUTE HAa CPEAHIO KHOIMKY, NMPU 3TOM
HayuMHAOT Murate paspsasl 3 u 4 (cm. puc. 6.4). IlpaBoii unu JeBoil KHONKamMu
YCTaHABJIMBAETCS HEOOXOIMMOE 3HAUCHHE MUHYT.

E:@“@

Puc. 6.4 Koppekuusi MUHYT.

11
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JI71st nOATBEPKAEHUS YCTAaHOBKM MUHYT HaXMUTE HAa CPeIHIOK KHOIIKY, IMPHU 3TOM Ha
WHIUKATOPE B MIEPBOM pa3psijiec BRICBETUTCA «C» (KOPPEKIHSI X0/1a YacOB), M OyIyT MUTaTh
3 u 4 pa3zpsaasl uHAMKaTOpa (cM. puc. 6.5).

Haxatuem npaBoii win JieBOM KHOIIKAMH yCTaHABIIMBAECTCA HEOOXOJUMOE 3HAUEHUE
Koppekuuu xoaa yacoB B unrepsane +10 ...-10 cek. B yac.

X ¥ 4
h) [4

O (e o I s— a O
o ,U"Cy '

oﬁggu

Puc. 6.5 — Hactpoiika xo/1a 4acos.

[Tocne HacTpoMKM X04a 4aCOB HAKMUTE HA CPEIHIOI0 KHOIIKY /I BO3BpaTa B PEXKUM

WHJUKAIMU BpeMeHU (cM. puc.6.6).
-"
- dais -

Puc. 6.6 — Unaukanus TeKyero BpeMeHH.

6.1.3 [IpocMOTp TeMIepaTyphl TEMIOHOCUTEIS.

N3 pexumoB, Korja Ha WHIUMKATOPE BBICBEUMBAETCS TEKYIEE BpeMs WIH PEXUM
paboTel mojorpeBaTelnis, MPU KOPOTKOM Ha)KaTUM Ha MPaBYK KHOMKY Ha WHAHKATOPE
BBICBEUMBAETCSl 3HAUYEHHE TEMIEPATypbl OXJIAXJAOUIEH KUAKOCTH HA BBIXOJAE H3
HarpeBarens. [Ipy 5ToM B mepBOM paspsiie MHIMKAaTOpa BBICBETUTCS 3HaK L, Bo BTopom
paspsaze 3HaK «—» (MHUHYC), €CIM TeMIeparypa OoTpuuareibHas, a B 3 u 4 paspsanax
3Ha4YEHME TeMIEPATypsl B rpaaycax Lleascus (cMm. puc. 6.7).

- @O@OQO@O ;
SO (R N .

Puc. 6.7 — Unaukanus TemnepaTypbl TEIULIOHOCUTENS (TeMIIepaTypa OXJIaKIarolIe
UJIKOCTH Ha BbIX0Ji€ U3 HarpeBatens 76°C).

[Ipy NMOBTOpPHOM KOPOTKOM Ha)KaTWM Ha NMPABYI0 KHOIIKY IyJbT BO3BpPAILAETCs B
PEXKUM UHIUKAINKN «TEKYIIEe BPEMs».

6.1.4 YcraHoBKa BpeMeHH palOOThI OJA0TPEBATEIS

N3 pexuma «Tekyliee BpeMs» UIMHHOE HaXaTHE JieBOM KHOMKU TO3BOJISIET
OTKOPPEKTUPOBATH BpEMsI HENPEPBHIBHOU paboThl nmojgorpesarens. Ha unaukaTop B nepBblii
paspsi BBIBOOUTCS JaTthHcKkas OykBa «L», a Bo 2, 3 m 4 pa3psmax Bpems pabOThI
MoJiorpeBarensl 10 aBTOMaTHYECKOro OTKIOUeHHsA. Bo 2 paspsiae BpeMs NMOKa3bIBAaeTCs B
yacax B 3 u 4 pa3psae B MuHyTax (puc. 6.8). HaxxaTuem Ha mpaByl0 WU JIeBYI0 KHOIIKH,
3TO BpPEMSI MOYKHO H3MEHMTh, IMPUUEM KaXKJ0€ HakKaThe W3MEHSAET BpeMs Ha 5 MHHYT.
[IpaBas kHONKa yBEJIMYMUBAET BpeMsl pabOThI, JeBasi — yMEHbLIAET. /{nana3zoH u3MeHEHus: OT
40 MUHYT 70 2 4acoB.

12
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5 iju" ey 2
o U i =

Puc.6.8 - Mnaukaius BpeMeHH HEPEPHIBHOM pabOThI MOJOTpeBaTEIs.
(ycTaHoBJIE€HHOE BpeMsi paboThI MoiorpeBatTesis coctapiser 14 20 MUHYT).

YcraHoBuB BpEM:A, CICAYCT HaXaTb Ha CPEIHIO KHOIIKY. HH(bOpMaHHH
3aIIOMUHACTCA, HA THAUKATOP BBIBOJUTCA TCKYIICC BPCMHI.

6.1.5 PyuHoil 3amyck nojgorpeBaTersi.

PyuHoil 3anmyck momorpeBaTessi MOKHO OCYILIECTBUTh, HA)KaB Ha CPEAHIO0 KHOIKY,
€CIM Ha WHIUKATOPE BBICBEUMBAETCS TEKyIIee BpeMs WIH TeMIeparypa >KUIKOCTH.
[TogorpeBarens 3amyckaercs B paboTy, MPU ATOM B TMEPBOM pa3psiic BBHICBEUMBACTCS
pexuM paboTel, a B 3 W 4 pa3psanax BBICBEYMBACTCSA BpeMs pabOThl B MUHYyTaX, U
MOCTOSIHHO CBETUTCA MpaBblid cBeTtoauof (puc.6.9, Ha UHAMKATOpPE IOKA3aHO, 4YTO
MoJorpeBaTeilb paboTaeT B PEXKHUME «PO3KWAT» M € MOMEHTA BKIIOUEHHs paboraer 2
MUHYTBHI).

cooerDy &
S N (R

Puc. 6.9 — UnaukaTop npu paboTe mogorpesaresis B pexKUMe PO3KUra.

Bo Bpems paboTbl mogorpeBatesniss Ha UHAUKATOPE OTOOPAXKAOTCS peXUMBbI pabOThl U
BpeMs paboThl ¢ MOMEHTA BKIIFOUeHUs (cM. puc. 6.10, 6.11, 6.12 u 6.13).

O @o@ogowo ; O Djovjow o

Sl R R 5 &um
Puc.6.10 — TTomHblii. Puc.6.12 — Marpblii.

S i ) : '3 Pg”@ @

° B j 8 o (N
Puc.6.11 — Cpennuii. Puc.6.13 — JKnymuii.

JIJis  BBIKITIOYEHHS TOJOTPeBaTeNiss HEOOXOAUMO IOBTOPHO Ha)XXaTh HA CPEIHIOI0
KHOIIKY, ITPH 3TOM Ha WHJIMKATOpPE BBICBEUMBAIOTCS peKUM paboThl «II»- mpomyBka, Bpemst
paboThI MOIOTPEBATENS U YaCTOE MUTaHUE CBeToANo1a (cM. puc. 6.14).

g OD%O/}?OMO ;
O g‘ «;anlw:i —)+<—

Puc. 6.14 — Uuaukatop mocie BBIKIIOYEHHUS 010 PeBaTEIs.

Bo Bpemsi paboThl mojorpeBatenst IpU MOCIEIOBAaTEIbHOM HAa)XKaTUWM Ha MPaBYIO
KHOMNKY TyJIbTa HA MHAMKATOPE BBICBETHTCS MH(OpPMAIMSA O TEMIIEpaType OXJIaKIAroIIeH
KHUJKOCTA U PEXKUM pabOTHI.

13
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6.1.6 ABTOMaTHYECKUI 3aIyCK MOJIOrpeBaTENs

Jlnsi aBTOMAaTUYeCKOro 3amycka MOAOrpeBaTesi HeOOXOAMMO YCTaHOBHTH BpeMs 3aIlycKa.
[TynpT mo3BOJIAET 3aIpOrpaMMHUPOBATh TPU ABTOMATHYECKHX 3aIyCKa, JJIS 3TOT0 MMEIOTCS TpHU
HE3aBUCUMBIX TaiiMepa. JIFo0oil U3 Tpex aBTOMAaTHUYECKUX 3aIyCKOB OYAET OCYIIECTBICH TOJIBKO
IIPpY €ro aKTUBM3aLMH. AKTHBHUPOBAaTbh MOXKHO TOJIBKO OJMH TailMep. YCTaHOBKA BpEMEHHU
aBTOMATHUYECKOI0 3allyCKa IIOJOrpeBaTesisl OCYIIECTBISIETCS U3 pexnuMa «Tekyluee Bpems»
KOPOTKHM HakaTweM JieBO#l kHomku. MHmukartop Oyner mMets Bua (puc. 6.15, ycraHoBka 1-ro
Taiimepa).

g ? —
L gEsa’b O

Puc. 6.15- YcranoBka 1-ro Taiimepa.

Homep Taiimepa u3MeHsieTcs Ha)kaTHEM Ha JIeBYK KHONKY M OOO3HAayaeTcs OJHUM U3
CBETOJIMOJIOB C JIEBOW CTOPOHBI MHAMKATOpA. [[1s1 akTHBM3aMK TaiiMepa HY)KHO HaXaTh CPeIHIOI0
kHOnKy. IIpu 3TOM 3aropurcs npassiii cBeTonnoA (cM. puc. 6.16, 3amyck npousoiiner B 14 yacoB
15 wmunyT). IIOBTOpHBIM Ha)kaTUEM HAa CPEJHIOK) KHOIKY MOXXHO AaKTHMBM3AlLMIO TaiMepa
OTMEHUTb.

. i7°/77 i
o ﬁ i i § f’i

Puc. 6.16- AxtuBanus 2-ro Taiimepa.

Jlis KOppeKuuu BpeMEHHM 3allycka J0oro TaiiMepa HEOOXOJUMO Ha)KaTh Ha MPaBYIo
KHOTIKY, IIPH 3TOM OYIyT MUTaTh NEpBbIE JBa pa3psana (dacel). Ilocie ycTaHOBKH HEOOXOIMMOTO
3HAYEHUS YaCOB C MOMOIIBIO JIeBOM WM MPaBOi KHOMOK HYXHO HaXXaTh HA CPEeJHIOK KHOIIKY,
mocjae d4ero OyAyT Murath paspsabl 3 ¥ 4, B KOTOPBHIX AHAJIOTUYHO YCTAHABIMBACTCS
HEOO0X0AMMOE 3HaueHHWE MHHYT. HakaTmeM Ha CpeHIO KHOIMKY MOJTBEPXKAAeTCs 3HAYCHUE
YCTaHOBJICHHOT'O BPEMEHH, U IIPU 3TOM Ha MHAMKATOPE BBICBETUTCS MHOpMaIus (cM. puc.6.17)

. DOOC -
- 2dddb -

Puc. 6.17 YcraHnoBka 2-ro Taiimepa.

ITocne s060ro 3amycka nojorpeBaressi (ABTOMATHYECKOI0 MJIM PYYHOIr0) aKTHBaIUs
TaiiMepa cOpacbiBaeTcs.

6.1.7 Unaukanus Koaa HEUCIIPaBHOCTH P OTKa3ax B paboTe mogorpesaress

[Ipu BKIFOUEHWH W padOTE IMOAOTPEBATENs] MOTYT BO3HUKHYTh HEUCHPABHOCTH. B 3TOM
ciydae OJIOK ympaBleHUS TOJOTPEBATENsi aBTOMATHYECKH TOJAET KOMAHIy HA BBIKIIOYCHHE
nojorpesatens. Kaknas BO3HHMKAlONas HEUCTIPABHOCTh KOJAHMPYETCS M aBTOMATHYECKH
BbICBEUMBaeTCsl Ha uHAWKatope (puc.6.18). Ilpm 3ToM KOA HEHCHIPAaBHOCTH M CBETOJUO/,
oToOpaxaromuii paboTy moporpesarens, OyayT muratb. Koabl HeHCIpaBHOCTEW IMOAOTpEBATEINS

MIpUBE/ICHHI B Ta0auue 3.
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o BO@O@ i
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Puc.6.18- UnaukaTop npu 0TKa3ze moaorpeBaTesis

Buumanue ! [lns yao0cTBa moJib30BaHMS NYJHTOM YIPAaBJeHHUS] TPHBedeHbI
puc. 6.19, 6.20, 6.21, 6.22 Ha KOTOpPBIX CXeMATHYHO IOKA3aHO YNpaBJeHHE
noJaorpeBaTeJieM.

N\
Xod +acob T xudkocmu
4 P N\ 4 N\
(@] o]
S [ [, 3 [ [ [1.)
Hacmpouka ° l ° l o ° . o
mavrepa \ N
cm Puc 421 -’@’* 7l | < @]»
(. J (. J
[lpodonxumefibHacme pacoime \/
- = N/
anyck )
) Hacmpouka vacob Janyck
o nodozpebamerns p
o o] ot Fuc. 4.20 nodozpebamens
e Puc 422 o Fuc. £.27
5| < || OB || mmp | 45
. J/
Vi
YciaoBHBIE 0003HAYEHHS.
1. CBeToauo/: ® — rOpMT, O — HE TOPHUT, XK — MUTaeT.
2. 2 — «KOpPOTKOE» - Ha)KaTHe Ha KHOIKY B TeUCHHE He Ooiiee 2 CeK.
3. 2 — «IMHHOE» - HAKaTHE Ha KHOIKY B TeucHHe OoJiee 2 cek.
4. 4 —wdac.
5. M — muHyTa.
6. t —TemIeparypa OXJIaKIaroIIen )KUIKOCTH Ha BBIXOJE U3 HarpeBaTes.
7. b — mpONOKUTENLHOCTh PAObOTHI OJIOTPEBATENISl YCTAHABIUBACTCS

B uHTEpBajie oT 40 MUHYT 70 2 4acoB.

Puc.6.19 — Cxema ynpaBiieHHs TyJIBTOM.
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Xod 4acob
4 - ™
60 [:[ [
< —>
N ) KODPeKmUpolka xooa Yacob
HACMpoUKka 4acol (e — )
e 30000,
&1 (16 .
| | 7| < =P | 7
_7 _ ‘ +7 \_ v,
. ) J Xod qacol
HACITPOUKA MUHYIT - ~
4 - | | ) 8 .
0 00 B EE [:0 [
) A
7| < || Q) || - |7 - d
\. /
\_ J/

YciaoBHbIe 0003HAYECHUS.

1 CBeToauona: ® —TOPHT, O — HE TOPHT, X — MUTaCT.

2. 2 — «KOPOTKOE» - HA)KaTHe Ha KHOIIKY B TeUeHHE He Ooiiee 2 Cek.
3. = — «IIMHHOE» - HA)KaTUE Ha KHOIIKY B TeUeHHE OoJiee 2 CeK.

4. 4 —wac.

5. M —wMunyrTa.

6. C - xoppekTupoBka xona yacoB + 10 cekyH.

Puc. 6.20 — Cxema paboThI ¢ IMyJILTOM MPU HACTPOIKE YACOB.

16



14TC-Mini

RUS

Xod vacob

L

TERRIGIE
[©]=]

Taumep sanycka N°7

[H:M M.

[ 0 || =]

akmubayusg
agesakmubayus

&l [4: [,

Taumep sanycka N2

M [M.

akmubayug

aesakmubayus

Taumep samycka N°3

[H:M M.

<= || 0K || -
\
SN x
N N
Ny N}
| §
S| S
™
~ 7| < || OK +7
]
|
L |
YciaoBHbBIE 0003HAYEHHUS.
1. CBeToMo1: ® — rOpPUT, O — HE TOPHT, K — MHTaeT.
2. 2 — «KOpOTKOE» - Ha)KaTHE Ha KHOIIKY B TeYEeHUE He Oolee 2 cex.

3. AKTI/IBaI_[I/IH — BKJIFOUCHHUC TaﬁMepa JJIA 3allyCKa Imo0orpeBaTeiisi B aBTOMATHYCCKOM

pexume.

4. I[e?»aKTI/IBaI_II/IH — OTMCHA 3aITyCKa MoA0TpeBaTCId B aBTOMATUYCCKOM PCKUMCE.

Puc. 6.21 — Cxema paboThI ¢ yJIbTOM IIPU YCTAaHOBKE TaliMepa JUIsi aBTOMAaTUYECKOTO
3allyCKa IOJOTPEBATEI.
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Xod vacob

30 [W:[ [,

<o~

\_ _J
Pacoma [ emnepamiypa
nodozpebamesq XUOKOCITU

e ~ e ~
5K [ [© [o].) SelinicinR
|| @ |- <= | @ | -

L ) _ J
ocmarob

ocmaxob

NZ

( )
W o [ [,

<= | @ || o>

YciaoBHbIE 0003HAYEHHUS.
1. CBeToiMo1: ® — FOPHUT, O — HE TOPHT, XK - MHUTAET.
2. 2 — «KOPOTKOEe» - HaJKaTHe Ha KHOIKY B TeUeHHE He Ooiee 2 CeK.

3. 6 —Bpems paboThl HOOTPEBATENSI B MUHYTaX.

4. Pp — YcnoBHoe 0003HaYeHHE PEKUMOB pabOTHI ojorpeBarens. B 3aBucumocTtu ot
peXMMa Ha MHAMKATOpE BbICBeunBaeTcs: P - pozxkur, M- NpoayBKa, . - MaJbId pexuM,
= - CPEIHUM PEXKUM, = - MAKCUMAIbHBINA PEIKUM.

Puc. 6.22 — Cxema paboTsI ¢ ITyJIbTOM MPU padbOTe TOJAOTPEBATEIS.
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6.2 Hcnosb3oBaHWe U YCTAHOBKA MO/IeMa JIJIsl 3alIyCKa MO0rpeBaTeIs.

Pabotoii mogorpeBarenss MOKHO YIPaBJIATH MO TelNePOHY MPU MOMOIIM MOJAEMa U
CHEIHAIIEHOTO TPUIIOKEHUS.

Jns  AMCTaHIIMOHHOTO  yHpaBiieHWusT paboTol MoAorpeBarensi MpeayCMOTpEeHa
BO3MOXKHOCTh MOJIKIIIOUEHUs1 K 070Ky ymnpasienuss GSM Mozaema, KOTOphIi mpeaHazHayeH
JJI UCTIOJIb30BAaHUS B JKECTKUX YCIIOBHSX (Xonon, BUOpamus u T.1.). B Monmem, kak u B
tenedoH, ycranapnupaercsa SIM kapra.

Ha cuere sToro tenedgona nomxHa ObITh HEOOJIBIIAS CyMMa, IS TOTO, YTOOBI MOJEM
MOT KOpPpPEKTHO pabotath. He 3a0biBaiiTe BOBpeMs MOIMOIHATD CYET.

YcranoButre MoaeM B Jito0oe yaoOHoe, yuctoe Mmecto. [lomkmounte K Mouaemy
aHTEHHY M BbIBEIUTE €€ Ha OTKPBITOE IMPOCTPAHCTBO (HampuMmep, Ha JIOOOBOE CTEKIIO).
[Togkmounre MoaeM K  HarpeBatento (coryacHo puc.4.l) ©W  NpoBEpbTE  €ro
PaboTOCIIOCOOHOCTS.

VYnopaBiieHHe  NOJOTPEBATENEM  OCYIIECTBISIETCS C  MOMOIUBIO  NPUIIOKEHUS
YCTaHOBJIEHHOTO Ha MOOMJIbHBIN TeAe(POH (CM. HHCTPYKLUIO HA MOJIEM).
C rnaBHOro paboyero cTojla WM W3 MEHIO NPUIIOKEHUH 3alyCTUTE MPUIIOKEHUE C

norotunom «Temnocrap» i

Ecnu 3TO mepBhIid 3allyCK MPUIIOKEHHUS HAa 3TOM YCTPOMCTBE, TO HEOOXOJMMO BBECTHU
JIOTHH ¥ TIapoJib, HAXKaTh Ha KHOMKY «Bxoa» (B manbHeiIeM BBO HE MOTpeOyeTcs).

[Tocne 3amycka OPUIOKEHUS W YJIAYHOTO BXOJa (JIOTHH,
MapoJib BEPHBIE), OTKPHIBACTCSI OCHOBHOM 3KpaH MPUII0KEHUS —
¢ uadopmaiuein 006 U3ACIUH.

B neBoMm BepxHeM yriy pacmojioKEH HOMEp HW3Jenus, B
MPABOM BEPXHEM — BEPCHS IPUIIOKECHUSL.

B uentrpe ortoOpaxkeHa Temmeparypa  OXJIaXAArolIen
JKUIKOCTH. 65 OC

Hwxe — pexuM, Ha KOTOPOM B JTaHHBIM MOMEHT HAXOJUTCS
m3nenue. Ha pucynke 6.23 usgenue paboTaeT Ha CHIBHOM
pexUME.

Coucok BO3MOXHBIX  PEXKHMOB: OCTAHOBJIEH, PO3XKMU,
CUJIbHBIW, CPETHUN, MaJIbIN, IPOYBKA, KTy LLIHMN. I

BHI/I3y PACIIOJIOKCHDBI KHOIIKU AJIA YIIPABJIICHUS U3JICIINCM.

25

Puc.6.23 — OcHoBHOM
9KpaH MPUIIOKCHHUS

Jlns 3amycka u3genus - HAKMUATE Ha KHONIKY «BKID», 1711 OCTAHOBKY HU3JEIUS - HAKMUTE HA
KHOIIKY «BBbIKIT»

Bonee monpoOHyro MHCTPYKLHUIO MO paboTe ¢ mporpammoil cmorpure B «MHCTpyKIMH
MOJIB30BaTENs s puiioskeHus: Ternoctap» (B KOMIUIEKTE MOJEMA).
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7 HeucnpaBHoCTH

HeucnpaBHocTH, KOTOpBIE MOTYT ObITh YCTPAHEHbI COOCTBEHHBIMU CHIIAMH.

7.1 Ecniu oTonuUTENb HE 3aITyCKAeTCS:

- IIpoBeputh Hanuuue HanpskeHus Ha pazbeme 1,2 XP7 (cM. cxemy JIEeKTPUUECKUX
coenunenuit puc.4.1). Ecnu nanpspkenue Ha pazbeme XP7 HEeT, TO HE0OXOAMMO MPOBEPHUTH
Y TP HEOOXOAMMOCTH 3aMEHUTH IPEAOXPAHUTENIHN 25A Ha KTyTe MUTAHUS.

- IlpoBeputs Hasmume HampsbkeHus Ha pasbeme 4,7 XS1. Ecnm nHanpsokeHue Ha
pazseme XS1 wumeercs, TO HEOOXOIMMO NPOBEPUTH MpeAOXpaHuTenb 25A B Oloke
yIpaBiIeHUs, IpU HEOOXOJUMOCTH 3aMEHHUTb.

7.2 Bce papyrue BO3HUKIIME HEHUCIIPABHOCTH NOJOIPEBATENs] KOJIUPYIOTCA U
MOKAa3bIBAIOTCS HA ITYJIbTE YIPABICHMUS.

7.3 XapakTepHble HEUCIPABHOCTH MOJOTPEBATENSI M METOAUKY HMX YCTPaHEHHUS
MIPUBEJICHBI B pa3aene 8.

7.4 Ilpu HEMCHpPaBHOCTSX, BO3HHMKIIMX BO BpeMs OSKCIUTyaTallMH, JUISl yCTPAHEHUS
KOTOpBIX TpeOyeTcss dacTHYHas pa30opka MoJorpeBaTelis, HEOOX0IUMO oOpamaThCs B
PEMOHTHYI0 MaCTEpPCKYIO.

8 HeI/ICl'lpaBHOCTH JIEMECHTOB CUCTEMbBI YIIPABJICHUA IIOA0IPEBATEIEM

8.1 ITonck HemcrpaBHOCTEH HEOOXOIWMO HayaTh C MPOBEPKH KOHTAKTOB Pa3beMOB
MIPOBEPSIEMBIX IIEIeH (CM. TaOJIHITYy 2 B CXeMY AJICKTPUYECKUX COCIMHCHUH Ha puc. 4.1 ).

Tabauma 2
[ens Harpesarens | [lomma [TymeT
ITomna 1,2 — XS3 1,2-XP3 -
TomauBHBIN HacoC 1,2- XS2 - -
+ Unum 4 -XP1 2-XS3 1-XS6
- O0mwmit 7-XP1 1-XS3 3-XS6

8.2 Bce npyrue BO3HUKIINE HEMCIIPABHOCTH MOJIOTPEBATEINS MOKa3aHbl B Tabuuiie 3.

Tabnuna 3
Konpl | Onucanue HencnpaBHOCTH Kommerrapuu, .
YcTpaHeHre HEMCIPaBHOCTEN
01 | Ileperpes 1 IIpoBepuTh MOJIHOCTHIO JKUJIKOCTHBIN KOHTYP.
ONO3HAH BO3MOKHEIH 2 IIpoBeputh nomity, Npu HEOOXOAUMOCTH 3aMEHUTb.
neperpes. PasHura 3 IIpoBepuTh 1aTYUK TEMIEPATYphl U AATUUK [IEpErpeBa,
TeMIIepaTyp, 3aMEPEHHBIX IIpU HEOOXOIUMOCTH 3aMEHUTb.
02 JATIMKOM IIEperpeBa i 4. TIpoBepuTh KaueCTBO TOCOJA, KOTOPBIM JOKEH
JIATYHKOM TEMIICPATY L, MPUMEHSTHCS B 3aBUCUMOCTHU OT TEMIIEPATYPbI
CJIMIIKOM OoJIbLIast OKpYKaIOIIEH CPebL.
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[Iponomkenue TabnuIs 3

HewucnpaBHOCTh naTunka

[IpoBepuTh COeIMHUTENBHBIE TTPOBOJIA. BHIXOHON CUTHAI
Y HaIIPSDKEHUE HAXOIATCS B JIMHEWHOW 3aBUCUMOCTH OT
temmnepatypsl (0°C cootBercTByeT 2,73 B 1 ipu

03 neperpena yBenuyeHuu temneparypsl Ha 1°C, cCOOTBETCTBEHHO,
yBeJIMUYMBaeTcs BbIX0AHOM curHan Ha 10 mB). IIpoBeputs
JIATYUK Ieperpena U Npu He0OXOIMMOCTH 3aMEHUTb.
[IpoBepuTh coeAMHUTETbHBIEC TPOBOAA. BBIXOAHOM CUTHAT
Y HAIIPSKEHUE HAXOJATCA B IMHEHHON 3aBUCUMOCTH OT
04 HewucnpaBHocTh natunka temnepatypsl (0°C coorBercTByeT 2.73 B 1 ipu
TEeMIIepaTypbl yBeJIMueHuH TemnepaTypsl Ha 1°C, COOTBETCTBEHHO,
yBenuuuBaercs BbixoaHoM curHan Ha 10 mB). IIpoBeputh
JATYMUK TEMIIEpaTypbl, MPU HEOOXOAMMOCTH 3aMEHUTh.
[IpoBeputs coenuHUTENBHBIE POBOAA. [IpoBEpUTH
05 HeucnpaBHOCTh MHAMKATOPA | OMUYECKOE COMPOTHUBIICHUE MEXKy KOHTAKTaMHU
IJIaMEHU MHAMKATOpa, KOTOpoe N0JKHO ObITh He O60see 10 Om. [pu
HEUCIPABHOCTH MHJMKATOP IUIAMEHH 3aMEHHUTb.
HeucnpaBHocTh natumnka
06 | Temmepatypsl Ha OJ0Ke 3aMeHUTH OJIOK YIIpaBICHHS HarpeBaTems
YIPaBJICHUS
09 HeucnpaBHocTs cBeun [IpoBepuTh cBeUy HaKaaMBaHUs, TP HEOOXOAUMOCTH
HaKaJIMBaHUs 3aMEHUTH CBEYY.
HeucnpaBHocTs [IpoBepuTh 3EKTPONIPOBOIKY JIEKTPOABUTATEIS.
10 | HarHeTaTens BO3AyXa. YCcTpaHUTh HEUCTIPABHOCTB, MTPH HEOOXOAUMOCTH 3aMEHHUTH
O60pOTHI HUXKE HOMUHAJIA HarHeTaresib BO3/1yXa.
JlaHHBI 1eeKT BO3MOKEH MPU BKITFOUCHUH
OtkirodeHue, [OJIOTPEeBaTEIIs IPU PabOTAIOIIEM JIBUTATEIE aBTOMOOMIISL.
12 | mOBBILIEHHOE HAIPSDKEHUE [TprurHO# MOXKET OBITh HEUCTIPABHOCTH PETYIIATOPA
oomnee 30B (16B) HarnpspKeHus: aBToMoOwts. [IpoBepuTh HaNpsHKECHUE HA
pazpeme XS1 HarpeBarens.
Ecnu gonyctTuMoe KoJIMYeCcTBO MOMBITOK 3aITyCcKa
HCII0JIb30BAHO — IIPOBEPUTH KOJIUYECTBO U M0Oa4y TOIUIMBA.
TombiTku 3anycKa [IpoBepuTh BO31yX03a00pHUK U Ta300TBOASIIUI
13 — TpyOomnpoo. [IpoBeputs cBeuy. [IpoBepuTh ceTKy U OTB.
@ 1,5 MM B CBEYHOM IITYIEPE KAMEPhI CrOpaHUs Ha
HarapooOpa3oBaHue, pU HEOOXOAUMOCTH OTB. @ 1,5 MM
IIPOYUCTHUTD, CETKY 3aMEHUTb.
[IpoBepuTh 31€KTPONIPOBOA IOMITBI HA KOPOTKOE
14 | HencripaBHOCTB ITOMIIBI 3aMbIKaHHE U 0OpBIB, IPOBEPUTH NOMITY U IpU
HEOOXOAUMOCTH 3aMEHUTh.
[IpoBeputh HanpsbkeHue Ha pazbeme XS1 HarpeBaTess.
Otkmodente, [IpoBepuTh aKKyMYJISTOPHYIO OaTapero, perysTop
I5 | monmxerKoe HanpsKeHHe HaIpPsHKEHUs: aBTOMOOWIIA U nomaozmmy}’o
menee 20B (10,5B).
AIIEKTPONPOBOJIKY.
3a BpeMs MPOAYBKH HE OCTATOUYHO OXJIAXAEH UHANKATOP
16 [IpeBsiieHO Bpems Ha iamend. [IpoBepuTh BO31yX03a00pHUK U Ta300TBOISIITHI

BCHTUIIALIUIO

TpyOomnpoBo. [IpoBepHUTh HHAMKATOP TUIAMEHHU U IPU
HEOOXOOUMOCTH 3aMEHUTD.
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[Tpomomxkenue Tadbauib 3

HewucnpaBHocTs TommmBHOTO | [I[poBEpUTH AIEKTPONpPOBO/Ia TOIUTUBHOTO Hacoca Ha

17
Hacoca KOPOTKOC 3aMbIKAHUC, IIPpH HCO6XO,Z[I/IMOCTI/I 3aMCHHUTD.

HewucmpaBHocTh
27 HarHeTaTels BO3AyXa.
JlBuraTens He BpalaeTcs

[TpoBepuTH IEKTPOIIPOBOKY, SICKTPOABUTATEIH U OJIOK

HewucmpaBHocTh
YIOpaBJIEHUS! IPU HEOOXOUMOCTH 3aMEHUTb.

Har"ucTaTcjid BO3ayXa.

28
JlBurarens Bpamaetcs 6e3
YOPaBJICHU
[TpoBepuTh BO3yX03a00pHUK, ra300TBOASIIINI
73 [IpepbiBanue (CpbIB) TpyOONpPOBOI ¥ MOa4y TOIUIMBA, YCTPAHUTh
TJIaMeHu HEUCTIPABHOCTH, TPU HEOOXOIUMOCTH 3aMECHUTH

TOIUIMBHBIN HAcCOC U HMHAWKATOP IJIaMCHMU.

9 Texnuveckoe 00Cay:KUBaAHHE

Texandeckoe oOcmykuBanue (TO) momorpeBarens BKIIOYAeT B ceOs CICAYIOIIHE

BU/JIBIL:
- MEepUOAMYECKOE TEXHHUUECKOE 00CITYyKUBAHUE;
- ce3oHHoe (rpu nepeoae ATC Ha 3UMHION0 SKCIUTyaTaluIo).

[leproguueckoe  TeXHUYECKOEe  OOCITy)XMBaHHE  MOJOrpeBaTesisi  HE0O0XO0AUMO
BBITIOJIHSITH BO BpPEMs OTOMUTENHHOTO ce3oHa. IlepedeHnr pabot, BeimosHseMmbix mpu EO,
TpuBe/IeH B Tabnwuile 4.

Ce30HHOE TEXHHMUYECKOE OOCIyXKMBaHHE TOJOTpeBaTeNlsi HEOOXOIMMO BBHITIOJIHATH
nepel Ha4ajJoM OTOMHUTEIHLHOTO CE30Ha.
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Tabmuma 4
Haunmenosanune o0bexra TO, Texuuueckue | [IpubGopsr, Bux TO
COI[Cp)KaHI/Ie pa60T U METOJUKA UX Tpe6OBaHI/I$[ K | MaTcpuralhbl, HepI/IOI[I/I Ces30HHOE
HH
IIPOBEICHUS 00BEKTY UHCTPYMEHT | YecKoe
DneKkTpoodopyI0BaHUE
[TpoBecTu mpoBepKy HAMEKHOCTH
KPETUICHUS JJICKTPUICCKUX KOHTAKTOB B
ajeMeHTax mojporpesarens. [Ipu Hanere
TpsI3U WM Maclia Ha KOHTaKTaxX yaaluTh Buszyanbusiii benzun Kaxnpie +
YUCTOH 3aMIlIel, CMOYEHHON B OCH3HHE. 0CMOTp Yalt-cnuput 1000 u
[Ipu oOHapy>xeHun moxarapa Ha padoyeit
MOBEPXHOCTH KOHTAKTOB 3aYHCTUTh
WX METIKOHM HaXKaauyHoU Oymaroi u
MpOTEPETh OCH3MHOM
Boznyx03a60pHUK.
CHATH BO3/1yX03200pHUK,IPOMBITH B Buszyanbusiii benzun Kaxnpie +
OCH3MHE U IPOAYTh PEUIETKY CXKAThHIM 0CMOTp (atreTon) 1000 4
BO3/TyXOM
Cseua
- a3bEIMHNUTD Pa3beM CBEUHBIX
P A P Kitou S=17
MPOBOJIOB, CHITh PE3NHOBYIO 3arJIYIIKY, Yncras
3aKpHIBAIOIYIO CBeuy. BrIBEpHYTh CBEU .
P my y PHY y Busyanbnsiit BETOIIb Kaxxaslie
U CHATH C HEE Harap. +
OCMOTp bensun 1000 u
- TIPOBEPHUTH PE3MHOBYIO 3aTTyIIKy HA (arteTon)
MEXaHUYECKUEC TTOBPEKICHUS, TIPU
. OTtBeptka
HaJIM4¥e MMOBPEKACHUHN 3arIyIIKy
3aMEHUTh
Kamepa cropanus o
P P BusyanbHsiii Kirou S=17, Kaxnnie
Yuctka otBepeTrst & 1.5 MM Jutst oauu +
OCMOTp OTtBepTKa 1000 4
BO3/lyXa Ha CBEUy
TonIuBHBIM HACOC
[Ipodunaktuka oOpasoBaHUs BI3KUX 3amyck Exewme- +
IIJICHOYHBIX OTJIOXKEHUH Ha JBMKYIIUX MTO0TPEeBATEISI CSYHO
YacTsIX TOIUIMBHOTO HACOCA.
OtBepTKa,
JKunkocTtHas cucreMa. BusyanbHsiit [lerka Kaxxnplie
UucTka TermiooOMeHHUKa OCMOTp Emxocth mog 1000 4
TOCOJ
TonnuBHas cucrema.
[IpoBepuTh repMETUYHOCTH .
POBep P BusyanbHbrii Kaxnwie
TOTUTMBOTPOBOIOB, PH HEOOXOIUMOCTH OtBepTKa +
OCMOTp 1000 4
MIPOBECTH MOJTIKKY XOMYTOBBIX
COEIUHEHUMN
[IpoBepuTh repMETUIHOCTD KUIKOCTHOM .
PoBEp P A BuzyansHbii Kaxnasie
CUCTEMBI, IPU HEOOXOUMOCTH MTPOBECTH OtBepTKa +
. OCMOTp 1000 4
MIOATSKKY XOMYTOBBIX COSTUHEHUH
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10  OcHoBHbIE TPeOOBAHUS K MOHTAKY OI0TrPeBaTeJIsl M ero y3Ji0B.

[Nonorpesarens 14TC-Mini npeaHa3HaveH Jyisl yCTAHOBKM Ha aBTOMOOMIIM BCEX MAapOK
C )KUJIKOCTHOM CUCTEMOU OXJIAXKCHUS.

10.1. O6mue yka3aHus 10 YCTaHOBKE MOI0TPEBATENS.

10.1.1. DOnekTtponBuratenb C HacocoM (IIOMITy) M HarpeBareib CIEAyeT
yCTaHABJIMBATh HM)KE YPOBHS PACHIMPUTENILHOTO 0adka paguaTopa aBTOMOOHIIS.

10.1.2. ObecnieunTh COBNAJACHUE HAINPABJICHUS MOTOKA KUAKOCTH B HarpeBaTese C
UMEIOLMMCSl HAIpaBJICHUEM IIOTOKA JKUJIKOCTH B CHUCTEME OXJIAXKIACHMS JIBUIaTels
aBTOMOOMIIAL.

10.1.3. Tlocnie ycTaHOBKM HarpeBatelisi U3 BCEU KUJIKOCTHOM CUCTEMbI OXJIAXKICHUS
M U3 CcaMoro HarpeBaTelld yAaduTh BO3AyLIHble NpoOku. Bce Mecta coeauHeHMi
TpyOOTPOBOIOB AOJKHBI OBITH T€PMETHYHBI.

10.1.4. TomnuBHBIE U IHUPKYJSAIUOHHBIE TPYyOONPOBOABI  TOJKHBI  OBITH
CMOHTHPOBAHBI ¢ YYETOM HEJOIMYCTUMOCTH MX KOHTAaKTa C TOPSYMMH M BHOPHUPYIOIIMMHU
aneMeHTaMu aBTomMoOmsA. Ecnu koHTakTa M30exarh Heb3s, TO YCTAHOBUTE HA MaTPyOKH
3aIUTHYIO 000JIOUKY.

10.1.5. He nomyckaeTcsi 3KCIUTyaTalus oI0rpeBaTes ¢ 3aMep3UIeil oxXIaKaatoniei
KHUJIKOCTBIO.

10.1.6. Ilocne npoBeneHUs JIOOBIX padOT B cUCTEME OXJAXIEHUS (PEMOHT WM
CMEHa )XUJAKOCTH) U3 HEE CIeyeT BHOBb yAAIUTh BO3AYyX coryacHo m.10.1.3.

10.2 MoHTax HarpeBaTesl.

HarpeBarenr pexomeHayeTcsi yCTaHABIMBATh B  IOJKAIIOTHOM IPOCTPAHCTBE
aBTOMOOWJISI Ha paMy. YCTaHOBKAa HarpeBaTesisi Ha JIBUraTelb, B CAJIOHE WM KaOWHE
aBTOMOOWJISL HE JOITy CKaeTCsl.

MoHTaxX MPOU3BOAUTE C Y4ETOM JAOMYCTHUMBIX pa0OUYUX MOJOKEHUN HarpeBaTens B
coorBercTBUM C pucyHkoM 7 m nm.10.1.1 m 10.1.2 MoHTaxx HarpeBaTesnss NPOBOAWTH C
Y4€TOM JOCTYHHOCTH K JIEMOHTaXy OHJIEKTPOHHOro OJOKa, JaTYMKOB TEMIEPaTypbl U
neperpena, Bo3/1yX03a00pHUKa, TOINIMBHOIO HAcoca.

Lonycmumsii yeon

HOK/OHA Hazpebame/s M
b (e
j N/l )

120 55 7
%0 160

Puc. 7- JlonycTumbie paboune MoI0KEeHUsI HarpeBaTes
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10.3 MoHTaX MOMIIBI.

Jlst MOHTaXka TOMITBI BBIOMpaTh MecTa B aBTomMoOmie cornacHo m.10.1.1 n m.10.1.2.
Pabouee nonoxxeHne 3JIeKTpoHAcOCca — OT TOPU3OHTAIBHOTO (BBIXOIHBIM NaTPyOKOM BBEPX)
110 BEPTUKAIBHOTO (HACOCHOM YaCThIO BHU3).

10.4MoHTaX BBIXJIOITHON TPYOBI.

[Ipn MoHTa)ke BBIXJIONMHOMN TPYObl HEOOXOIMMO YUHUTHIBATh €€ BBICOKYIO TEMIEPATYPY
MpH dKCIUTyaTanuu. BeixiionHas TpyOa KpemuTcs XOMyTaMHd M MOHTHUPYETCS C JETKHM
HAaKJIOHOM BHHU3 B CTOPOHY BbIXJOna. Beixiomuas TpyOa HE JOKHA BBICTYNATh 3a
rabaputsl aBToMoOmIA. OTpaboTaHHbIEe Ta3bl JOHKHBI OTBOAMTHCS HapyXkKy. Bbixon
O0TpabOTaHHBIX TAa30B M BXOJl BO3AyXa JJIsS CTOPAaHUS JOJDKHBI OBITH PACIIONIOKEHBI TakK,
YTOObl HMCKIIIOUUTh BO3MOKHOCTH IOBTOPHOTO BCACHIBAHMS OTPAaOOTaHHBIX Ta30B.
NcknounTh BO3MOKHOCTh MPOHUKHOBEHMSI 3THX Ta30B B CajJOH WM BCAcChlBAHUE HUX
BEHTWIATOPOM aBToMOOWIA. Kpome Toro, razpl He JOKHBI OTPULIATEIBHO BIMATH Ha
paboty arperaroB aBTOMOOWIS. BbIXOAHOE OTBEpCTHE BBIXJIONHOW TPYObl JOIKHO
HAaXOJUTHhCS B TMOJIOKEHHH, HCKIIOYAIOIIUM 3aCOpPEHHE WM TONaJaHue  CHera M
o0ecreYnBaroIMM CBOOOIHBIM CTOK IMOMABIIEH B HETO BOJBI, @ TAKXKE HE PacHoiaratrbCs
MPOTUB HAOETAIOIEro BO3AYIIHOTO MOTOKA.

10.5 MoHTaXX TOTUIMBHOTO Oaxa.

TomnuBHBINM OaK yCTaHABIMBATHCS COTNIACHO puc.8. HanuBHas ropiioBUHA TOILTMBHOTO
0aka He JOHKHA HAaXOIHUTHCS B CajOHE, OarakHWKE, B MOTOPHOM oTceke. Ecnm HamuBHAS
TOpJOBMHA PACHOJIOKEHa Ha OOKOBOW CTOPOHE TPAHCIOPTHOIO CPEACTBA, TO MpPOOKa B
3aKpPBITOM TMOJIOKEHUU HE JOJKHA BBICTYNATh 3a rabapuThl Ky30Ba. TOIIMBO, KOTOpOE
MOKET MPOJIUTHCS MPHU HAMOJHEHUU TOIUIMBHOTIO Oaka, HE JIOJDKHO MOMAaJaTh HAa CUCTEMY
BBIXJIONA U AJIEKTPONPOBOAKY. OHO TOJIKHO OTBOJUTHCS HA TPYHT.

C uenpl0 HCKIIOYEHHUS YTEYKH TOIUIMBA M3 TOIUIMBHOIO Oaka (CaMOTEKOM) IpHU
HapyUICHUH TE€PMETUYHOCTH TOIUTMBHOTO HACOCA, TOIUIMBHBIA 0ak MPeAnOYTHTEIHHO
pacrnojaratb Tak 4ToObl MaKCHMAaJIbHBI ypOBEHb TOIUIMBA ObLI HIKE Cpe3a TOIUIMBHOMN
TpyOKH HarpeBartersi.

(imerHka Ki306a U/l KaouHs!

abimomMooL1g
M o

a N

[ onaLbrHeIl oax

AN

ApoHIWIMELH

@®
g, 3

Puc. 8- YcranoBka TOIJIMBHOrO 0aka Ha aBTOMOOWIIb.
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10.6 MoHTaX TOIJIMBHOTO HACOCA U TOIUIUBOIIPOBO/IA.

10.6.1 TomnuBHBIM HACOC MPEANOYTUTEIHHO MOHTHPOBATh OJIMKE K TOIUIMBHOMY
0aKy W HW)KE HIDKHETO YPOBHS TOIUIMBA B TOIUITMBHOM Oake. J[nsi oOecnedyeHus TaHHOTO
TpeOOBaHUs JOMYCKAETCsl CHUMATh TOIUIMBHBIM HACOC C HAarpeBaTesisi Py 3TOM PE3HHOBHIE
TOTUIMBHBIE IIIJIAHTY HEOOXOIMMO pa3pe3arh Ha OTPEe3KH IIMHOW 70 MM M HCIOIB30BaTh B
Ka4yecTBe COeTUHUTENbHBIX My(pT. HeoOxoaumo nopaboTaTh XIyT WAYIIEH K TOIIIUBHOMY
Hacocy U3 OJ0Ka yIpaBJIEeHUs T.€ CMEHUTh IMPUCOEAUHUTEIbHYIO KOJIOJKY U UCIIOJIb30BaTh
yasnuHuTenb. CoeqMHEHUs TOIJIMBONPOBO/Ia ¢ TOIUIMBHBIM HAacOCOM, TOIUIMBHBIM 0akoM U
TOIUIMBHOM TPyOKOM HarpeBartessi MpOU3BOAUTH COrJIACHO pHC 9.

Pesurabei monmubonpobod (dy=5 He Sonee 4000 mm

M W )

S o
N . -
A I ~ o > i
\/ N hj]: Hazpebamere / J af,f °|MMJ_jEﬁ

nouamucHas (dy=4)

7 [ —

Puc. 9- Cxema npucoelMHEeHHs TOIJIMBOIIPOBO/IA K Y3JIaM MO0 peEBaTENs

HpOCTpaHCTBeHHOe ITOJIOKCHHUEC TOIINIMBHOI'O HACOCAa JOJIDKHO COOTBCTCTBOBATDH pI/ICIO
(BepTI/IKaHBHOC MOJIOJKEHHE HauboJiee HpeI[HO‘-ITI/ITeJ'IBHOC).

M aKcMarbHbI YPOBEHD

MNpegnoyTnTensHoe
MonoXxeHune Hacoca

M MHMUManbHbLIN YPOBEHD
TonnmBa B bake

a — BeIcoTa BcackiBaHus: 10 700 MM;
b — BeICOTa Hamopa MeXy TOTUIMBHBIM HACOCOM M HarpeBaresieM, 10 1500 MM

Puc. 10- TomycTuMOe MOHTaXHOE MOJI0KEHHE TOIJIMBHOIO Hacoca
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10.6.2 Tlpn MOHTaXHBIX pabOTax OTPE3KY TOIUIMBOIPOBOIA MPOU3BOJHMTH TOJIHKO
OCTPBIM HOOM, coriacHo puc.l1. Ha mectax cpe3a He JOMyCKarOTCA Cy>KEHHE MTPOXOTHOTO
CEYEHUS TOIIUBONPOBOA, BMSITUHBI U 32y CEHIIBI.

IIpaBunsHO HenpasuiabsHOo
Puc. 11 - Otpeska TpyOGonpoBoa nepe yCTaHOBKOM.

BHUMAHMUME. TomnuBonpoBoa, (GuiabTp (€cii OH YCTAHOBJIEH) M TOIUIMBHBIN Hacoc
CIIEyeT 3allUIIaTh OT HarpeBa, He YCTAaHABIMBATh MX PSAIOM C BBIXJIOMMHON TpyOO# M Ha
JBUTATENb.

10.7 MoHTax 31€KTPUYECKON CETH NIOIOIPEBATEIIS.

MonTax Kryra NOpOBOJOB IOJOIPEBATENsl IMPOU3BOAUTH  COINIACHO  CXEME
ANEKTPUYECKUX COeIMHEeHHH mnoporpesBarens (cM. puc.4.l1). Ilpm MoHTaxe Kryra
UCKJIIIOYUTh BO3MOXKHOCTb €r0 Harpera, JAeQopManuyd M IEpPEMEIICHUs BO BpEMs
SKCIUTyaTallid aBTOMOOMWJISI, Kpems JKIYT IUIACTMAaCCOBBIMU XOMYTaMU K 3JIEMEHTaM
aBTOMOOMIISL.

Buumanue! MoHTaK BeCTH NP CHATHIX NPeJOXPAHUTENAX

10.8 MoHTax mynbTa yrpaBleHUs
[lynbT ynpaBiieHusi yCTaHABIMBAeTCd B KaOMHE aBTOMOOWIIS Ha IMaHEId NpubopoB
WIH B IPYTOM YAOOHOM JUISI BOJUTEIS MECTE.

10.9 MoHnTtax monema

MoneM ycTaHaBIMBAeTCS B KaOWHE aBTOMOOWIS — B 3allUIICHHOM OT BHEITHETO
BO3JICHCTBUSI «UHCTOM» MECTe. AHTEHHA pAcCHpaBIseTCS W BBIBOJUTCS Ha «OTKPBITOEC
MPOCTPAHCTBO» (Ha JIOOOBOE CTEKIIO).

11 IIpoBepka mpeanycKoBOro NogorpeBaTeJisi ocjae MOHTaXKa

11.1 ITpu MoHTaXKEe OOCCTICYHTh:
- TepPMETUYHOCTbH KHJIKOCTHOU CUCTEMBI;
- TepPMETUYHOCTH TOIJIMBOIPOBOJIOB TOIUIMBHON CUCTEMBI;
- HAJIeKHOCTb KPEIUJICHHUS PJIEKTPUUYECKUX KOHTAKTOB TOJIOIpPEeBATEIs.
11.2 IToMHOCTBIO OTKPBITH KpaH OTOMUTEIISI CalloHA. Y TAJIUTh BO3AYX U3 KUIKOCTHOTO
KOHTypa  aBTOMOOWJIA,  pPYKOBOJACTBYSCh  MPEANUCAHUSIMH  3aBOJIa-U3TOTOBUTENS
aBTOMOOMJIA.
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11.3 TIpoBeputh mojaorpeBaTesb Ha PabOTOCIOCOOHOCTh HaXaB Ha CPEIHIOI0 KHOIKY
myJibTa ympaBiieHHus. JlOJDKeH mociieqoBaTh 3amyck moaorpeBatens. JlampHeimas padoTa
MIOA0rpPeBATENS NPOXOJUT B ABTOMATUYECKOM PEKHUME.

[Ipn npoBepke pabOTOCIOCOOHOCTH MOAOIrpeBaTeldb AOHKEH HPONTH BCE PEXKHUMBI
paboThl  («IOJIHBIN», «CPEIHUI», «Majblil», «OCThIBAHUE», a TaKKe BKIIOYCHUE
BEHTWISTOPAa OTONUTENs] KAaOWHBI TOpPH JOCTHXKEHHHM  OXJIKIAIOUIEH  KHUIKOCTBHIO
temrepatypsl 55°C).

[To xemaHuto Moib30BaTeNsl MOAOTPEBATENb MOKHO BBIKIIOYUTH paHbIIE, HaXKaB Ha
LUEHTPaJIbHYIO KHOIIKY IyJbTa YIPABICHUS.

Ecmm B mpomecce 3amycka wmiau pabOThI TOAOTpeBaTeNis MO KaKOH-THOO TpHYHHE
npouszomén cOoi, TO Ha MyJbT€ YIpaBIECHHUS OTOOpPA3UTCA KOJ HEHCHPABHOCTH.
PacimmgpoBky KoJia HEMCIIPAaBHOCTH CMOTPUTE B pa3zelie 8§ JaHHOIO pyKOBOJICTBA.

11.4 TIpoBectu 3amyck mojporpeBaTenst ¢ pabOTaroIIeM JBUTaTeleM aBTOMOOWIS U
MPOBEPUTH pabOTy MOIOTPEBATENS.

12 PexomMeHnaanmuu

12.1 Jns obecrieueHus: HaJeKHOM pabOThI MOJOrpeBaTeliss HEOOXOAUMO BKIHOYATh €ro
HE peke OJHOTro pasza B Mecdll Ha 5-10 MUHYT, B TOM YHUCII€ U B TEIUIBINA MEPUOJI F0J1a, €CIIH
nojiorpeBareib He SKCIulyaTupyercs. JlaHHas onepauus HeoOXoauma IJs yAaJeHHs
00pa3yIomMXCcsl BA3KUX IUICHOYHBIX OTJOKEHUW Ha TOJBMKHBIX YACTAX TOIUIMBHOTO
Hacoca. He BbIlosHEHWE [AaHHOW OMepaluyd MOXET TMPUBECTH K OTKazy paboThI
MoIorpeBaTesl.

12.2 Hapexnas paboTa mojorpeBaTessi 3aBUCUT OT MapKH MPUMEHSIEMOIo TOILUIHBA.
Mapka TomnuBa BblOMpaercs B coorBercTBUE ¢ ['OCT 305-82 B 3aBUCUMOCTH OT
TEeMIIepaTypbl OKpyXkaromiei cpeasl (cM. Tadbiuiy 5).

JlormyckaeTcsi MPUMEHATh U CMECH JU3EJIbHOrO TOIUIMBA U KEPOCHMHA B COOTBETCTBUU C
puc.12.

12.3 PexomeHayercss TMpU UIMTEIbHOM CTOSHKE WJIM XpPAaHEHUH aBTOMOOWIIS
OTKJIIOYaTh MOJIOTpeBaTeNb OT MCTOYHMKA HUTAHHS (AaKKyMyJsiTopa) BO H30€XkaHUE €ro
paspsanaku (TOK moTpebdiieHus moorpesaresis B Hepabouem coctosiuu (30 + 40) MA).

Tabmuma 5
Temmep.
OKpYXKaroIen Bun TorumBa wim cMecu
cpensl, ° C
Baime 0 Tommuso nusenbHoe JI-0,2-40 wiu JI-02-62
I'OCT 305-82
Ot 0 1o munycC 5 Tomnuso ausensHoe 3-0,2 munyc 35 I'OCT 305-82
OT MIHVC 5 10 Muve 20 Tomnuso quzensHoe 3-0,2 munyc 35 'OCT305-82 wunm
Yool Y Tomnuo nuzenbHoe 3-0,2 munyc 45 'OCT305-82
Hwmxe munyc 20 TommBo nusensHoe A-0,4 'OCT305-82
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Puc. 12- ConepxaHue KepOCMHA B CMECH C IU3EJIbHBIM TOILUIUBOM B 3aBUCUMOCTHU OT
TEMIIEpaTypbl OKPY>KAIOIIETO BO3IyXa

13 TpaHcnopTHpPOBKA U XpaHeHHe

13.1 IlogorpeBatenu 6e30nacHbI PU TPAHCIIOPTUPOBKE U MOTYT TPAHCIIOPTUPOBATHCS
MOOBIMU TPAHCIOPTHBIMHU CPEJICTBAMU B TOM YHUCIJI€ BO3AYLIHBIM M KEJIE3HOJOPOKHBIM
TPaHCHOPTOM, OOECIEUMBAIOIIMM 3allUTy YHAKOBAaHHBIX M3JEIUH OT aTrMochepHbIX
OCaIKOB W KiuMaTudeckux (axropoB cormacHo ycimoBusm S5 ['OCT 15150-69, a ot
MexaHndeckux Bo3aencteuit mo kareropuu C I'OCT 23216 -78.

13.2 VcnoBus XpaHeHUs NOAOTpeBaTeliell B YIMAKOBKE MPEANPUATHSI-U3TOTOBUTENS
JOJKHBI COOTBETCTBOBATH yciaoBusaM xpaHenus 2 'OCT 15150-69.

13.3 Cpox XpaHeHMs NOAOIpeBaTeNsl B YNAKOBKE NPEANPUATHSI-U3OTOBHUTENA 24
Mecana

14 T'apanTuiinbie 00513aTeJBCTBA

14.1 T'apaHTUHHBIA CPOK SKCIUTyaTalluM W3JACNIHUS MUCTEKACT MPU JOCTHXKEHHUU OJHOTO
U3 CJIIEAYIOLIUX YCIOBUM:
- CPOK 3KCIUTyaTalu JOCTUT 18 MecsLeB nocie npoJaxu U3Ieaus;
- u3ziene oTpadoTano rapaHTuiHbIi pecypce - 500 yacos;
- npoOer aBTOMOOUJIS C yCTaHOBJIEHHBIM u3zenueM npesbicua 50000 k.

14.2 Haznauennslii cpok ciyx0b1 oronutesns 3000 yacos.

14.3 Ilpu OTCYTCTBMM IUTaMIa OpraHU3allUd C YKa3aHUEM JaThl NPOJAKHU
TapaHTUIHBIA CPOK UCUUCIISIETCS C AaThl U3TOTOBJIEHUS OTOMUTEIIS.

14.4 V3roToBuTeNh HE MPUHUMAET MPETEH3UH HA HEKOMIUIEKTHOCTh U MEXAHUYECKUE
MOBPEXKACHUS TIOCIIE €r0 MPOJAKH.

14.5 IlpousBoauTenb TrapaHTUPYEeT HOPMAIbHYIO pPAaOOTy CBOEM MNPOAYKUUHU IpHU
YCIIOBUU COONIOACHMSI MOTpEeOUTENEeM BCEX MpPaBWI AKCIUTyaTalldd, TPAaHCIOPTUPOBKU M
XpaHEeHusl, YKa3aHHbIX B JAaHHOM PYKOBOJICTBE. Eciin HeucnpaBHOCTH Oblia OOHapyKeHa B
TE€YEHHE TapaHTUITHOTO CPOKAa, TO OHA OYyJET yCTaHOBJIEHA OECIIaTHO. Y CTAHOBKY H3JETHS
JOJKHBI TPOBOJAUTH OpraHU3alMd, YIOJIHOMOYEHHbIE npousBoauteneM. [lpu sTtom B
rapaHTUHHOM TajoHe 3anonHseTcs rpada «CBeIeHUS 0 MOHTaXe».
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lapanTwitaele 00s3aTEILCTBA HE PACIPOCTPAHAIOTCS Ha Je(DEKThI, BO3HHUKIIHNE B
pe3yJibTare:

- (opc-MaxkopHBIX OOCTOSTENBCTB: yAAPOB MOJIHUY, TI0Kapa, 3aTOIICHUS, HABOJAHEHUS,
HEJIOMYCTUMBIX KosieOanuit Hanpspkenus, JITII;

- HECOOIIOJIeHUs MPaBUJI IKCILTyaTalluu, XPaHEHUS U TPAHCIIOPTUPOBKH;

- MOHTa)ka, PEMOHTAa WJIW HaJaJKU, €CJIU OHH MPOBEJICHBI JIMIIAMHU U OpraHU3alusIMu, HE
YIOJIHOMOYECHHBIMH TTPOU3BOIUTEIIEM Ha IMPOU3BOJICTBO MOHTa)Xa U TapaHTHUHHOTO
PEMOHTA;

- 0oTKa3a paboThl OTOMUTENS IO MPUYNHE 3arPSA3HEHUS KaMepPhl CTOpaHUs;

- HapyUIeHUs pabOThI JIEKTPOOOOPYI0BAHUS aBTOMOOWIIS;

- CaMOCTOSITEJIbHOTO PEMOHTAa W3JEIUsl WM HCIOJIb30BaHUE HEOPUTHMHAIBHBIX
3aIlaCHBIX YacTEH.

Cnucoxk mnpeanpusiTHil, BbIMOJHAKIINX TAPAHTHHHBLIA PEMOHT M3aeaUil
npoussoacrea 000 «Axaepe» u 000 «Temigocrap» cMorpure Ha caiite
www.autoterm.ru

IIo Bompocam TexHm4yeckoro oocay:;kuBanus oopamarscss B Q00 «CepBucHas
komnaHusi» r.Camapa (1. +7(846)207-05-20) uam Ha caiT www.autoterm.ru B pasjaen

¢dopym.

15 KoMIiekT mocTaBKM MOJOTpeBaTeIs

KoMIuiekT nocTaBKky oAorpeBaTesell coriacHO yakoOBOUYHOMY JIUCTY.
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1 Introduction

The present user manual gives information on set-up, operation and servicing of
14TC-Mini-24, 14TC-Mini-24-GP and 14TC-Mini-12-GP diesel engine pre-heater and their
modifications (further on — pre-heater), which is used for start heating and warming — up of
diesel engines of any trucks with liquid-cooling system at ambient temperature as low as
minus 45°C (-113 F).

The functions of the pre-heater are the 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. Warming up passenger’s compartment and windscreen (to remove icing) with
engine running idle.

4. Possibility of installation of time (a choice of operating time of a heater of 40
minutes to 2 o'clock) and automatic completion of work.

5. Possibility to control the pre-heater from mobile phone (upon purchasing
modem).

Pre-heater 14TC-Mini-24, 14TC-Mini-24-GP differ glow plug and control unit.
Minor structural modifications, introduced by the manufacturer into the design after
publication of the Manual, may be missing in the user manual.

2 Key features and characteristics

Main technical characteristics of heaters are shown in Table 1.
Technical characteristics are given with £10% tolerance at 20°C ambient temperature and
nominal voltage.

Nominal supply voltage, V 24 | 12
diesel fuel meeting requirements of GOST305 Standard
Fuel . . .
(depending on ambient air temperature)
Heat carrier antifreeze agent
Heat productivity, kW
- full duty 14,5 14
- medium duty 9,2 9
- low duty 4,0 4,0
Fuel consumption, I/h (gal/h)
- full duty 1,9 1,3
- medium duty 1,2 1,1
- low duty 0,5 0,5
Power consumption, W
- full duty 130 110
- medium duty 100 95
- low duty 76 74
- cooling down 46 46
at start-up during 90 min 155 144
Start up and switch off mode manual or automatically
Pre-heater mass in full configuration, 16
kg (Ib)
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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 its complicated structure: there’s a combustion chamber where fuel burns, a
heat exchanger which provides heat transfer to the cooling liquid, fuel pump, air pump,
control unit, which controls and operates the work of the heater according to the program,
heat indicators, etc.

3.2 The pre-heater shall be used only for purposes described in the present User
Manual.

3.3 It is prohibited to use the pre-heater on special trucks used for transportation of
dangerous cargo.

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

3.5 Truck with the pre-heater shall be equipped with a fire extinguisher.

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

3.7 It is prohibited to use the pre-heater in enclosed spaces having no ventilation.

3.8 While fuelling the truck the pre-heater shall be switched off.

3.9 In case of malfunctioning, the pre-heater shall be repaired in service centers,
authorized by the manufacturer.

3.10 The pre-heater shall be disconnected from the accumulator battery when being
repaired or welding is performed with the truck.

3.11 It is prohibited to use the pre-heater with cooling liquid frozen.

3.12 During installation and dismantling of the pre-heater, there shall be observed
safety measures applicable for activities with wiring harness, fuelling system and liquid
system of the truck.

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

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

3.15 The pre-heater is powered from the accumulator battery regardless of the
availability of the truck frame connection.

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

3.17 It is recommended to restart the pre-heater after its switching off not earlier than
in 5-10 sec.

3.18 In case of violation of the above-mentioned rules, the User is deprived of
warranty service right.

3.19 To ensure the pre-heater operating safety, in case of three successive failures to
start it, it is recommended to contact with the service center for trouble-shooting and fault
handling.
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4 Description of pre-heater set-up and operation

The pre-heater runs independently of the truck engine.

The pre-heater is fueled and powered from the truck. 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;

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

- control unit to coordinate operation of the above-mentioned systems;

- control panel;

- wiring harness for connection of the pre-heater components to the truck systems;

- modem, (by the additional order) for remote management of a pre-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 truck 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 circulation pump is also activated.

At start pre-heater there is performed purging of the combustion chamber and glow
plug warming-up to the desired temperature (the glow plug is on for 90sec). 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.
Operation of the pre-heater is controlled by the control unit.

The control unit controls temperature of the coolant fluid and depending on this
parameter, there is chosen full, medium or low duty mode of the pre-heater. The full duty
mode means that the coolant fluid is heated up to 70°C (158°F); in case of overheating more
than 70°C (158°F) the pre-heater is switched to the medium duty mode. The medium duty
mode means that the coolant fluid is heated up to 75°C (167°F); in case of overheating more
than 75°C (167°F) the pre-heater is switched to the low duty mode. The low duty mode
means that the coolant fluid is heated up to 80°C (176°F); in case of overheating more than
80°C (176°F) the pre-heater is switched to the cooling-down mode. At the same time
combustion stops, the pump continues its operation and the passenger compartment heating
is continued as well. When the temperature of the coolant fluid gets below 55°C (131°F) the
pre-heater automatically starts the full duty mode.
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2. *-color labels on the wiers of sensors,flame indicator air pump.
Figure 4.1- Electric circuit

1. view of the connectors from contactors.
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Pre-heater main components

Figure 4.2
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Figure 4.3 — Pre-heater basic components
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Duration of a full cycle of work can be established in the range from 40 minutes up to
2 hours. (refer to Section 6). Moreover, there is a possibility to switch of the pre-heater any
time during the cycle.

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 in heater operating time burning stops, the heater will go for repeated ignition. If
ignition doesn't take place, it will give out a mistake 13 if ignition took place, work will be
continued. If in operating time more than 3 failures of a flame are recorded, the heater will
give out a mistake 78;

3) in case of the pre-heater over-heating (for example, abnormal coolant fluid
circulation, air bloc, etc.) it automatically switches off;

4) in case of voltage drop lower than 20V (10,5V) or voltage surge higher than 30V
(16V), the pre-heater switches off; the values in brackets are for the device with nominal
voltage supply 12V.

5) in case of the pre-heater emergency shut-down, a corresponding LED starts blinking
on the control panel. Certain blinking indicates type of malfunction. Refer to User Manual
Section 8 for interpretation of malfunctions.

Note.  Heating of the passenger compartment is possible only with the passenger
compartment heater cock in open position and frame connection available.

5 Pre-heater control unit

Jointly with the control panel, the control unit is used to control the pre-heater
operation
The control functions of the pre-heater are the following:
a) start and heater stop on command from the control panel;
b) initial health check of the pre-heater units at start;
c) health check of the pre-heater units during operation;
d) switching over to different modes depending on temperature of the coolant fluid;
e) pre-heater switch off:
- when the preset cycle finishes;
- when one of the controlled units fails;
- when the preset parameters (temperature, voltage, blowout) are out of the limits.
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6 The pre-heater control devices
6.1 Control panel with timer

Control panel IT1Y- 11 (further on — the control panel ) is intended for use in the
14TC-Mini heaters. Control panel provides manual and automatic control of the heater, as
well as output to display the necessary information to the user.

Control panel is mounted in the cabin or in the car (on the dashboard ). Control panel is
mounted using 2 sides adhesive tape, one side of which is glued to the back surface of the
control panel or by a bracket (with securing screws ) The harness output from the control
panel can be carried out of control panel through the rear cover, or through the side surface
of the control panel, removing the part of side surface.

Before installing, you must first degrease the Red Green

surface on which the control panel must be install  \yire wire
and, remove the protective film from adhesive tape, | 0= = 2}
4

set the control panel to the prepared surface.

Connection of control panel to the heater is made in Je=r ===

accordance with wiring diagrams (Figure 4.1). Blue White
Positions of contacts in the connector is shown in  wire wire
Fig. 6.1 (a view is given from the connection part, . _

and not from the wires). Figure. 6.1 — Installation

contacts in the connector

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 6.2.

[EDs

Upper
Maddle

[ower

I >
zwmw/ [

| / \ Right knob
Mddle knob

Figure 6.2-Control panel
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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;
- stop the heater;
- set the timer run No 1, Ne 2 and Ne 3;
- activation of only one of 3-timers;
- deactivation set the timer;
- adjustment of the clock;
- view on the display:
a) the current time;
b) the temperature of the coolant;
¢) modes of the heater;
d) the time of working the heater;
e) malfunction code

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 6.2)
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 6.3).

\ /

LY ri
> )}
O —
C )}

F 4

/

Figure 6.3 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 6.4).With help of right or left knobs set necessary

minutes.

Q00

Figure 6.4 setting current time

11
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After setting minutes press the middle knob, the indicator will show «C» in first digit
(correction of the clock rate) and the 3d and 4™ digit of the indicator will be blinking see
figure 6.5. By pressing the right or left buttons set the desired value of the clock correction
in the range of +10 ... -10 sec. per hour.

O oo

Figure 6.5 setting clock rate

After setting the current time press the middle knob to come back to the mode display
the current time (figure 6.6.)

O [ w— O
© A’\}Cg —
] G JeRF O

Figure 6.6 current time

6.1.3 Viewing the coolant temperature

When the indicator is displayed the current time or working of heater, 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 6.7).

OO0

Figure 6.7 temperature of coolant

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

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

continuous operation the heater. The first digit of indicator displays the Latin letter «L»,
and in 2, 3 and 4 digits LED indicates the duration of the heater in minutes (figure 6.8). 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
40 minutes to 2 hour.

12
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< O
- —
< O

Figure 6.8 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 6.9), the indicator shows that the
heater works in the «ignition mode» and time of running 2 minutes).

ey ©
S il W N =i

Figure 6.9 heater in «ignition mode»

When the pre-heater is activated the first digit shows the current mode of operation see
figure 6.10, 6.11, 6.12, 6.13.

7 ] ” N

S DR N
[ )

O M QQUOUOD-’ o m m
S \S /
Puc.6.10 — Full mode. _ Puc.6.12 — Low mode. -
° > o o By -
EnHE HL3E
\ . JJ
Puc.6.11 — Medium mode. Puc.6.13 — 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 6.14.

; \jy o ﬁjg o W o
[-}QUO ﬂ@@ —%

o Qo

Figure 6.14 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.

13
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6.1.6 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 6.15.

®# 00

Figure 6.15 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 6.16, start at 14 hours 15 minutes). Pressing the middle
button you can cancel the activation timer.

Figure 6.16- 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 6.17)

O O
@ —
- O

Figure 6.17 — setting the 2d timer

After each run the heater (automatic or manual), the activation timer is reset.

6.1.7 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 6.18.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 3.

14
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Q00

Figure 6.18- indicator shows the pre-heater fault.

Attention! For convenience of using the control panel look figure 6.19, 6.20, 6.21, 6.22
in which control of a heater is schematically shown.

The clock

T coolant
4 ™\ 4 Y
Setting § :E O} § oJ
S £ 421 - |- @ =

N J \ J

Time of working \( \/
g

b BB || e || 25t | | e

see Fig. 422 see Fig. 422

+5|

=)=

-

Attention.

1. LED: e —shines, o —doesn’t shine, > — blinking.

2. 2 — «Short pressing» - pressing a key during no more than 2 sec.
3. = —«Long pressing» - pressing a key during more than 2 sec.

4. 4 —hour.

5. M — minutes.

6. t —temperature.

7. b —The duration of operation of the heater is set in the range 40 min to 2 hour.

Figure 6.19 — The scheme of navigation on the control panel.
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[he clock

[ @M )

=] &=

N ) Lorection gf the clock
S E/‘/‘/ng fiours Gl r— )
ey ﬁ\ 30 H @B,
8 JURE —
» o = @ || -
-7 ‘ < | | - | -/ N Y
L - ) The clock
Setting|minutes - N
- | | I [o L| Ll M M
: o] [4]=m
] O O
B ({4 I,
‘ ‘ r I
Ao [@ | ] =] ® |=]
N J
N J
Attention.
1. LED: e —shines, o — doesn’t shine, > — blinking.
2. > — «Short pressing» - pressing a key during no more than 2 sec.
3. > — «Long pressing» - pressing a key during more than 2 sec.
4.4 —hour.

5. M — minutes.
6. C - correction of the clock + 10 seconds.

Figure 6.20 — The scheme of work with the control panel - setting the current time.
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The clock |

]/ Timer start N°7
N2

39 [:M M.
o =] 4 [H:M M.,

S0

G (M M.
o=l =]

activation
dearctivation

Timer start N°2

£ [
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1
=

activation
deactivation

Timer start N°3

) [:H M
=]

=l =]

=]

5|8
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3|5 0 [:( 1.

AN
(==
|

Attention.
1. LED: e —shines, o — doesn’t shine, * — blinking.
2. 2> — «Short pressing» - pressing a key during no more than 2 sec.

3. Activation — enable the timer to start the heater in the automatic mode.
4. Deactivation — cancel starting the heater in the automatic mode.

Figure 6.21 — 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, * - blinking.
2. 2> — «Short pressing» - pressing a key during no more than 2 sec.

3. b - the work of the heater in minutes

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

on the display will be: P — ingnition mode, 'l — purging mode — - low mode, = - medium

mode, = - full mode.

Figure 6.22 — The scheme of work with the control panel when operating the heater
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6.2. The use and installation of the modem to run the heater.

Operation of the heater can be controlled over the phone using a modem and a special
application. For remote control operation of the heater is possible to connect the control
unit to the GSM modem, which is designed for use in harsh conditions (cold, vibration,
etc.). In modem as in your phone, the SIM card can be installed. On account of this SIM
card should be a small amount to make the modem work correctly. Just do not forget to
replenish the account. Set the modem at any convenient, clean place. Connect the antenna to
the modem and bring antenna to the open space (for example, on the windshield ) . Connect
the modem to the heater (according to Figure 4.1 ) and test it .

Heater control is carried out using an application installed on the mobile phone (refer
to the modem).

From the main desktop, or from the application menu, run the application logo

B
«Teplostar"%.

If this is the first launch of the application on the device, you must enter a username
and password, click "Login" (hereinafter the input it is not required).

After starting the application and a successful login
(username, password, true), opens the main application screen -
with product information.

In the upper left corner is the product number, in the upper
right - the application version. In the center is displayed coolant

temperature. 0
Below - the mode in which at the moment is the heater. In 65 C

Figure 6.23 the product works on high mode. A list of possible

modes: stopped, ignition, high, medium, small, purging, waiting.

At the bottom are the buttons to operate the product.

F1g623—ma1n screen
of the application

To start the heater - click on the "On" to stop the heater - click on "Off".
More detailed instructions on using the application, refer to the "Manual for the
application Teplostar" (in the modem instruction).
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7 Faults

Faults that the User can eliminate on his own.
7.1 If the heater does not start.

Check the voltage on connector 1.2-XP7 (see figure 4.1). If the voltage on the XP7
connector is missing, you need to check and if necessary replace the 25A fuse on the supply
harness.

Check the voltage on connector 4,7-XS1. If the voltage on connector XS1 is
available, check and if necessary replace the 25A fuse in the control unit.

7.2 All the other faults of the pre-heater are coded and shown on the control panel.

7.3 Refer to Section 8 for typical faults of the pre-heater and trouble-shooting
procedures.

7.4 In case of faults, but for those described in item 7.1, it is recommended to contact a
service center.

8 Pre-heater control system faults

8.1 Trouble-shooting shall be started with checking the connector terminals and
corresponding circuits (refer to Table 2 and Electric circuit in Figure 1).

Table 2
Circuit Heater Pump Control panel
Pump 1,2 - XS3 1,2-XP3 |-
Fuel pump 1,2- XS2 - -
+ Usupply 4 -XP1 2-XS3 1-XS6
- Common |7 -XP1 1-XS3 3-XS6

8.2 Other faults are listed in Table 3.

Table 3
Codes Fault Notes / Troubleshooting

O1 | Overheating 1. Check thoroughly the liquid circuit
The risk of overheating. 2. Check circulation pump, replace if necessary
Temperature difference 3. Check temperature sensor and overheating sensor ,replace if

02 | between the readings of the | Decessary _ _ _ _
overheating sensor and heat 4. Check the quality of antifreeze to be applied depending on the
sensor is too big ambient temperature.
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Table 3

03

Faults overheating sensor

Check connecting wires. The output signal and voltage are in
linear dependence on temperature (0 °C correspond 2,73 V and at
increase in temperature at 1 °C, respectively, the output signal
increases by 10 mV). Check the overheating sensor and replace
it, if necessary.

04

Faults heat sensor

Check connecting wires. The output signal and voltage are in
linear dependence on temperature (0 °C correspond 2,73 V and at
increase in temperature at 1 °C, respectively, the output signal
increases by 10 mV). Check the heat sensor and replace it, if
necessary.

05

Faulty flame indicator

Check connecting leads. Check ohmic resistance between
indicator contacts, it must be not more 10 Ohm. Replace the
indicator if necessary.

06

Faulty temperature sensor on
the control unit

Replace control unite of the pre-heater

09

Glow plug malfunction

Check the glow plug, replace if necessary.

10

Air pump motor malfunction

Check the electric wiring of the air pump motor, replace the air
pump, if necessary.

12

Shutdown, voltage boost 30V
(16V) more

This malfunction is possible if the pre-heater is switched on
when vehicle engine is running. The possible reason of the
trouble is vehicle voltage regulator failure. Check voltage on
XS1 connector of the pre-heater

13

No more tries to start the pre-
heater are left

In case there are no more tries to start the pre-heater left check
fuel supply and amount of fuel supplied. Check the air supply
system to the combustion and exhaust gas-escape channel, check
ignition plug. Check a lining and a hole of @ 1,5 mm in the glow
plug union of the combustion chamber on a dirt and a deposit.
Clean a hole of @ 1,5 mm, replace a lining, if necessary.

14

Pump malfunction

Check circulation pump wiring for short-circuit fault or
disconnection fault. Replace the pump if necessary.

15

Shutdown, low voltage less

Check voltage on XS1 connector of the pre-heater. Check the

then 20V (10,5V). battery, regulator and power supply wiring.
The pre-heater is not cooled enough during purging. Check the
16 | Excessive ventilation time air duct and exhaust gas-escape channel. Check the

combustion detector and replace, if necessary.
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Table 3

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.
27 Air pump failure. Motor won’t
rotate Check the wiring of the air pump, control unit, replace if
Air pump failure. The motor necessary.
28 :
rotates without control
Check fuel supply and amount of fuel supplied. Check the air
supply system to the combustion and exhaust gas-escape
78 | Interruption of combustion channel. If the pre-heater starts, check the combustion detector

and replace, if necessary. Check the fine fuel filter for clogging
up.

9 Maintenance

The pre-heater maintenance includes the following:

- periodic maintenance;

- seasonal maintenance (preparation for winter-time operation).
Periodic maintenance of a heater needs to be carried out during a heating season. The
list of the works performed at EO, is provided in table 4.

Seasonal maintenance of the pre-heater is done before the heating season.
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Table 4
Service object, description of : Instruments, Type of
L . Requirement . intenance
activities and maintenance . materials, main
: specification .
technique tools periodic | seasonal
Electrical equipment
Check of security of attachment of the
pre-heater electrical contacts. In case of
dirt or oil deposit on the contacts, remove
with suede moistened in benzene. In case Visual petrol, Every
of carbon deposit on the operating inspection white spirit 1000h +
interface of contacts, smooth it out with
fine glasspaper Ne 150 GOST 6456-82
and wipe with petrol.
Air intake
Dismantle the air intake, rinse with .
. Visual petrol Every
benzene and clean out the net by blowing . . +
. . inspection (acetone) 1000h
with compressed air
Glow plug
- Dismantle the air intake, rubber
cap protecting the glow plug, disconnect S=17 wrench,
the leads, unscrew the 1gn1t1.0n plug and Visual clean rags, Every
remove carbon deposit from it. . . benzene +
- check the glow plug rubber cap inspection (acetone), 1000h
for mechanical damage, and in case of screwdriver
detection, replace the glow plug.
Combustion chamber
Clean up the & 1.5 mm hole for air Visual S=17 wrench, Every
supply to the ignition plug inspection screwdriver 1000h +
Fuel pump
Prevention of formation of viscous film Start i Monthl +
deposits on driving parts of the fuel heater y
pump.
Fluid system Visual screwdriver,
Clean up the heat exchanger inspection brush, Every -
tank for 1000h
cooling liquid
Fuel system
Check the fuel pipe for leakage; tighten Visual . Every
up clamp connections, if necessary. inspection screwdriver 1000h +
Check the fluid system for leakage;
tighten up clamp connections, if Visual . Every
necessary. inspection screwdriver 1000h +
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10 Installation specification for pre-heater and its assemblies

The pre-heater 14TC-Mini with installation kit are performed for installation on any
trucks with liquid cooling system.

10.1. General instructions for installing the heater.
10.1.1. Heater and Motor air pump shall be located lower the radiator overflow tank.
10.1.2. Check up fluid flow in the heater and the engine cooling system; be sure it has
the same direction.
10.1.3. 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.
10.1.4. Fuel and coolant pipes shall be assembled in a way avoiding their contact with
hot or vibrating components of the vehicle.
10.1.5. It is unacceptable to operate the pre-heater with the cooling fluid frozen.
10.1.6. On completion of any activities with the cooling system (repair work, cooling
fluid changeout) it shall be purged to remove air blocks as per 10.1.3.
10.2 Heater installation
The heater is recommended to install in the area under the bonnet of the vehicle on the
frame. The pre-heater installation on engine, in cabin or passengers compartment is
prohibited.
Installation shall be performed taking into consideration permissible working positions
of the pre-heater according to figure 7 and item 10.1. and 10.1.2.
Install the pre-heater taking into consideration the accessibility to main assemblies-
electronic control unit, temperature and overheating sensors, air intake, fuel pump.

Admissible angle of slgpe

:

120 55
340

Figure 7- Allowable working positions of the pre-heater
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10.3 Installation of the motor pump

The motor pump shall be located in conformity with recommendations given in items
10.1.1 and 10.1.2.

Operating position of motor pipe is whatever from horizontal to vertical with the pump
down.

10.4 Installation of the exhaust pipe

Note that exhaust pipe has high operating temperature.

The exhaust pipe is fixed with clamps slightly downwards in the direction of exhaust.
Round holes 3 mm 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 on the exhaust pipe. The cut shall be the same length as the
male fitting. The exhaust pipe shall not transcend the overall dimensions of the vehicle.
Discharge gas shall be vented out. The exhaust outlet and combustion air inlet shall be
located so that to avoid resuction of discharge gas. As well, there shall be taken measures to
avoid penetration of this gas inside the passenger compartment or their absorption by the
fan. Moreover discharge gas shall not affect operation of the other assemblies of the vehicle.

The exhaust outlet shall be assembled so that to avoid its blockage, ingress of snow
and free drain of water. It is prohibited to locate the outlet against the incident flow.

10.5 Fuel tank installation

Fuel tank is installed according to figure 8. The filler of the tank shall not be installed
in the cabin, motor area, luggage rack of the vehicle. If the filler of the tank on the side of
the vehicle, the plug in close position shall not project the vehicle dimensions. Fuel that
could be spilled while filling the fuel tank shall not fall on the exhaust system or electric
circuit. It shall be drained on the ground.

To exclude leakage of the fuel from the tank if fuel pump leak tightness is failed, the
fuel tank shall be installed so that max fuel level is lower than the pre-heater fuel pipe cut.

Lars cabin wall

5

L=

Fuel fank

[ank brackef

‘E aly

Figure 8-Fuel tank installation on vehicle
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10.6 Fuel pump and fuel pipe installation
10.6.1. It is advisable to install fuel pump close to the fuel tank and lower fuel level in
the tank. To provide this recommendation it’s possible to disconnect fuel pump from the
heater and cut rubber pipes to pieces 70 mm length and use the as connecting pipes. It is
necessary to improve the harness to the fuel pump from the control unit that is to change
connector and use extender. Connect fuel pump, fuel supply line and fuel tank according to
figure 9.

Rubber fuel pjpe (dy=5) less then 4000mm

Figure 9. Diagram of connection fuel line with the pre-heater

Spatial pipe location shall correspond to figure 10 (vertical position is advisable)

Preferable position
of the pump Maximum level of heater inlet

Minimal fuel level in the tank

a - suction height: 700 mm.;
b - head between the fuel pump and heater: up to 1500 mm

Figure 10 — Allowable installation position of the fuel pump
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10.6.2 While assembling the fuel pipe shall be cut only with a sharp knife, as shown in
Figure 11. Cutoffs shall be free of restriction, dents and burrs.

. AN .
/ QR
e N
S A
~o . & \VN
O — A e | N
le— —
Correct Incorrect

Figure 11 — 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.

10.7 Assembling of the pre-heater electrical harness

The pre-heater wiring harness shall be connected as shown in Figure 4.1 (pre-heater
electric circuit). 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

10.8. Installation of the control panel

Control panel is installed in the cabin on the dashboard or any other comfortable for
the driver place.

10.9 Modem installation
The modem is installed in a car cabin — in the "pure" place protected from external
influence. The antenna finishes and brought to "open space" (on a windshield).

11 Post-installation checkout

11.1 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
11.2 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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11.3 To check a heater on working capacity having pressed the middle button of the
control panel. Heater start has to follow. Further work of a heater takes place in an
automatic mode.

During the test the pre-heater will go through all the modes («full», «medium», «low»,
«cooling down», switching on cabin heater fan at cooling liquid temperature 55°C (131°F).

At the request of the user the heater can be switched off earlier, having pressed the
central button of the control panel.

If in the course of start or work of a heater on any reason there was a failure, on the
control panel the malfunction code will be displayed. You can watch interpretation of a
code of malfunction in section 8 of this manual.

11.4 Start the heater with working engine of car and check how the heater works.

12 Recommendations

12.1 In case the device is not used, to guarantee safe performance of the pre-heater it is
recommended to switch it on once per month for 5-10min (even during the warm period of
the year). This procedure is necessary to remove sticky film deposited on moving parts of
the fuel pump and other units (the mentioned deposit may occur due to low-quality fuel and
moving parts and units contacting with it for a long time). Ignoring this operation may cause
the pre-heater failure.

12.2 Reliable operation of heater depends on the type of fuel used. Type of fuel should
be in accordance with GOST 305-82, depending on the ambient temperature (see Table 5).
May be used and the mixture of fuel according to Figure 12.

12.3 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)

Table 5
Ambient temperature, °C Fuel type or blend
o o Diesel JI-0, 2-40
0°C and above 0°C Or J1-02-62 TOCT 305-82
0°C - -5°C (32°F - 23°F) Diesel 3-0,2 mines 45 'OCT 305-82
Blend diesel 3-0,2 mines 45 'OCT305-
-5°C - - 20°C (23°F - -4°F) 82(50%) with petrol
I'OCT P511050-97(50%)
Diesel A-0.4 I'OCT 305-82 or blend
Lower then -20°C (-4°F) diesel 3-0,2 mines 45 I'OCT 305-82
(50%) and petrol 'OCT P51105-97(50%)
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~ For summer desel fuel

-0 <
M

o0 For winter desel fuel

-5 NS
N
-0 \4/
N

0 0 710 20 30 40 50 60 % Kerosine

Figure 12 - Amount of kerosene mixed with diesel fuel, depending on the ambient
temperature.

13 Transportation and storage

13.1 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.

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

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

14 Warranty

14.1The 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 - 500 hours;

- mileage with established heater exceeds 50.000 km.

14.2 Appointed tenure of employment of heater - 3000 hours.

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

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

14.5 A producer guarantees normal work of the heater on condition of observance by
the consumer of all rules of exploitation, transportage 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.»
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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.

You can watch the list of the enterprises which are carrying out guarantee repair
of products of production of LLC Advers and LLC Teplostar on a site
www.autoterm.ru

Concerning maintenance, contact LLC Service Company Samara
(t. +7(846)207-05-20) or on a site www.autoterm.ru in a forum.

15 Pre-heater delivery configuration

Pre-heater delivery configuration corresponds to that specified in the packing list.
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