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1. BBeaenue

Hacrosimee «PykoBoacTBo no skcruryatauum» (PD) npennazHaueHo sl U3y4eHUs
yCTpOiCTBa, pabOThl, MOHTaXa M MPABUJI IKCIUTyaTallMd BO3AYLIHBIX OTOMHUTENCH
PLANAR-4DM2-12-TM,  PLANAR-4DM2-24-TM, = PLANAR-4DM2-12-GP-TM,
PLANAR-4DM2-24-GP-TM (nanee no TEKCTy — OTONUTENb), NPEIHA3HAYCHHbBIX AJI pe-
ryJIUpyeMoro oborpea pabouyero mMecra BOJMUTENSI U Pa3IMYHBIX MOMEIICHUN OrpaHu-
YEeHHOI0 00beMa aBTOTpaHCHOPTHBIX cpelacTB (ATC) mnpu TemmepaTypax OKpy»KaroIlero
BO3ayXa g0 munyc 45°C.

PykoBOACTBO MO 3KCILUTyaTalud MOXET HE OTpakaTb HE3HAYMTENIbHBIE KOHCTPYK-
TUBHbBIE U3MEHEHUs, BHECEHHBIE NIPEANPUATUEM- U3TOTOBUTEIIEM IOCIIE MOANMCAHMS K TIe-
yaTu JaHHoro PO.
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2. OcHOBHbBIE MapaMeTPbl M XAPAKTEPUCTUKHU

OCHOBHBIE TEXHUYECKHUE XapPAKTEPUCTUKU OTOMUTENS TPUBEACHBI B Ta0uIe 2.1.
TexHu4yeckre XapakKTepUCTUKU MPUBEAEHBI ¢ 1onmyckoM +10%, moaydyeHHble OpH TEMIIe-
parype 20°C 1 HOMUHAJIBHOM HaNpsIKEHUH.

Taomuna 2.1
HaumenoBanue napameTpoB Mopgenu
PLANAR-4DM2-12-TM PLANAR-4DM2-24-TM
PLANAR-4DM2-12-GP-TM | PLANAR-4DM2-24-GP-TM
HomunansHOe HanpsikxeHne 12 24
nuTanus, B
Bun TonnnBa - mu3enbHoe ToruinBo 1o I'OCT 305 B 3aBUCHUMOCTH OT

TEMIIepaTypbl OKPYKAIOLIEro BO31yxa

TGHJIOHPOI/ISBOI[I/ITGJ'IBHOCTB:

max, KBt

min, kBT 1
KomuuecTBo HarpeBaemoro

BO3/lyXa:

max , M> /4 120
min, M° /4 70
Pacxon TorummBa Ha pexu-

Max:

max, Ji/d9ac 0,37
min, j/4ac 0,12

[ToTpebsiemass MOIITHOCTH
Ha peKUMax:

max, Bt 42 38
min, Bt 10 9

Pexxum 3amycka M ocTaHoBa PYYHOU

Macca, kr, HEe OoJjiee 10
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3. Texuuka 0e30MaACHOCTH

3.1 MoHTaX OTONMUTENST M €ro COCTAaBHBIX YacTell JOJKEH MNPOU3BOJIUTHCA CIe-
[IMAJTM3UPOBAHHBIMU OPTraHU3ALUSIMHU.

3.2 Oronurenb pa3pemiacTcss NPUMEHATh TOJIBKO IS LIE€JIEH, YKa3aHHBIX B HACTOS-
IIEM PYKOBOJACTBE IO 3KCIUTyaTalUU.

3.3 3ampeniaeTcs NpoOKJIAabIBaTh TOITMBOMPOBO/ BHYTPU CajloOHa, KAOMHBI aBTOMO-
ounsa umu ATC.

3.4 ABTOMOOUIIB, 000PYAOBAaHHBIN OTOIHUTENIEM, JIOJHKEH UMETh OTHETYIITUTEb.

3.5 Otonurtens 3ampemiaercs NPUMEHSTh B MECTaX, TIe MOTYT 00pa30BBIBATHCS
U CKaIllJIUBaThbCs JIETKOBOCIJIAMEHSEMbIE Taphl M Ta3bl WM OOJBIIOE KOJWYECTBO
MBUIH.

3.6 YuuThiBas OMacHOCTh OTPABIICHHUS BBIXJIOMMHBIMU Ta3aMH MIPH pabOTaIOMEM OTO-
NUTENE, HENb3s MOJb30BaThCsl OTOMUTENIEM NP CTOSIHKE aBTOTPAHCIIOPTA B 3aKPBITHIX I10-
MEIIEHUsIX (rapaxe, MaCTePCKUX U T.II).

3.7 Ilpu 3anpaBke aBTOMOOMJIE TOTUIMBOM OTOMMTEIb JOJIKEH OBITh BBHIKIIFOUEH.

3.8 Ilpu mpoBeneHUH SJIEKTPOCBAPOYHBIX PabOT HA aBTOMOOWJIE WJIM PEMOHTHBIX
paboT Ha OTONHUTENE HEOOXOJIMMO OTKIIIOUHMTH €r0 OT aKKyMYJISITOPHON Oartapew.

3.9 Ilpu MOHTaXKe U IEMOHTaXe OTOMUTEINS JOJKHBI COOII0IaThCsl MEephl  Oe3omac-
HOCTH, MPEyCMOTPEHHBIE ITpaBUIaMH MPOBEACHUS PabOT ¢ DJIEKTPUUYECKON CEThIO U TOI-
JIMBHOM CUCTEMOM aBTOMOOMIISL.

3.10 3ampemiaercst MOAKIIOUYEHUE OTOMHTENS K DJIEKTPUUYECKOW 1M aBTOMOOWIIS
pyu pabOoTAaOIIEM JIBUTATENIe M OTCYTCTBUU aKKyMYJISITOPHON OaTapeu.

3.11 3ampemiaercs OTKIIOYEHHE 3J1. MUTAHUS OTOMMUTENS A0 OKOHYAHHUS IIHMKJIA
POIYBKHU.

3.12 Ilutanue oTONMUTENS IAEKTPOIHEPTUEN JOJKHO OCYLIECTBIAECTCS OT aKKyMYJIsi-
TOpPHON OaTapen HE3aBUCUMO OT MacChl aBTOMOOMIISL.

3.13 3anpeniaercs NOACOEAUHATh U OTCOEAUHSITh Pa3bEMbl OTOMUTENS TPU BKIIO-
YEHHOM JJIEKTPOMUTAHUHN OTOMUTEIIS.

3.14 Ilocne BBIKJIIOYEHHS] OTONUTENS MOBTOPHOE BKIIOYEHUE JOJIKHO OBITH
HE paHee, ueM yepes 5-10 cekyH.

3.15 3anpemaercs HacTynaTh Ha OTONUTEND U KJIACTh HA HETO MPEIMETBHI.

3.16 3ampemiaeTcss HaKpbIBaTh OTOMMTEND MPEAMETAMH OJIEK/Ibl, KyCKAMH TKAHU U
T.II. @ TaK K€ MOMEIIATh UX MEPE] Ero BXOJIOM MJIM BBIXOJIOM HarpeBaeMoro Bo3ayxa.

3.17 Ilpu mOSIBIEHUW HEUCHPABHOCTEH B pabOTe OTOMUTENST HEOOXOauMO oOpa-
1IaThCA B CHEUHUAIIM3UPOBAHHBIE PEMOHTHBIE OPraHU3allluH, YIOJHOMOYEHHBIE 3aBOJOM-
U3TOTOBUTEIIEM.

3.18 IIpu HECOOMI0I€HNH BBILLIENIEPEYHCIEHHBIX TPEOOBAaHUI MOTPEOUTEND JTUIIAET-
cs MpaB Ha rapaHTUUHOE OOCITYKUBAaHUE OTOMHUTEIS.
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4. Onucanue ycTpoiictBa 1 padoThl OTONMUTEJIS

Oronutens paboTaeT HE3ABUCUMO OT aBTOMOOUJILHOTO JIBUTATEIIS.

[lutanue oTomMTENsE AIEKTPOIHEPTHEH OCYIIECTBIAETCS OT aBTOTPAHCIIOPTHOTO
cpenctBa. Cxema 3JeKTPUUYECKUX COEIMHEHNUI OTONUTENS TpUBEAeHa Ha puc. 4.1.

[lutanue oTonuTeNsl TOIIMBOM MOKET OCYHIECTBISATHCS U3 TOIUIMBHOIO Oaka aBTO-
MOOMJISL MJTH U3 TOIUIMBHOTO 0aKa BXOSIIETO B KOMITJIEKTALIUIO OTOITUTES.

OtonuTenb SBISETCS aBTOHOMHBIM HarpeBaTeIbHBIM YCTPOHCTBOM, KOTOpOE CO-
JEPKNUT:

- HarpeBareb (OCHOBHBIE Y3IIbl HArpeBaTesl OKa3aHbl Ha puc.4.2);

- TOIJIMBHBIM HACOC JIJIs MOJa4Yy TOILUIMBA B KAMEPY CrOpaHus;

- YCTPOMCTBO MyCKa U UHAUKALMY (MYyJbT YIPABICHUS);

- KTYTbI MPOBOJIOB ISl COCIUHEHUSI SJIEMEHTOB OTOMUTENS M JIJIi COCAMHEHUS C
AKKyMYJISITOPHOM OaTtapeeil aBTOMOOMJIS.

[IpuHIMn JIEeWCTBUS OTOMMTENSI OCHOBAaH Ha pa3orpeBe BO3/yXa, MPUHYIUTEIHLHO
BEHTUJIMPYEMOI'O 4Yepe3 TEIIO0OOMEHHYIO CUCTEMY OTOIUTES.

B kavecTBe UCTOYHHMKA TEIJIa UCIIOJIB3YIOTCS T'a3bl OT CrOPaHUs TOIUIMBHOW CMECH B
kamepe cropanus. [lomydeHHOE TENo HarpeBaeT CTEHKU TEIJI00OMEHHUKA, KOTOPBIM C
BHEIIHEH CTOPOHBI 00/yBaeTcs BO3yxoM. Bo3ayx, npoxozs uepe3 pedpa TeriooOMeHHH-
Ka HarpeBaeTcsi M IMOCTYMAaeT B calloH aBToMoOmis wiu nomenienne ATC.

[Ipu BKIIIOUEHHUU OTOIMUTENS OCYIIECTBIISIETCS TECTUPOBAHME M KOHTPOJIb pabdo-
TOCTIOCOOHOCTH 3JIEMEHTOB OTOMHTEIISA: MHANKATOPA IUIAMEHU; TaTYUKa Meperpena; JeK-
TPOMOTOpA HArHETATelNsl BO3/lyXa; CBEYM; TOIUIMBHOIO Hacoca M WX 3jekrpouenei. [Ipu
UCIIPABHOM COCTOSIHUM HAYMHAETCS MPOLIECC PO3IKUTA.

Ilo 3amaHHO MporpaMMe MPOUCXOAUT MPEABApUTENbHAS IPOLYyBKAa KaMephl cropa-
HUSL M Pa3orpeB J0 HEOOXOAMMOM TeMIlepaTypbl CBEUM HaKaJWBaHUA. 3aTE€M, MO TOU Ke
nporpaMme MOAAaeTcs TOIUIMBO U BO3AYyX. B kaMepe cropanusi HaUMHaeTcs MpoLecc rope-
Hus. [locne oGpa3zoBaHus CTaOMIBHOTO TOPEHUSI IPOUCXOIUT OTKIIIOUEHHE CBEUM HaKaJlu-
BaHUA. KOHTpOJIb TUIAMEHM OCYILECTBIIAECTCS MHIMKATOPOM IIaMeHu. Becemu mpoueccamu
npu paboTe OTOMUTENS YIPABISIET OJIOK YIpPaBICHUS.

brok ynpaBieHuss OCyIIECTBISET KOHTPOJIb HaJl TEMIIEpaTypoil TEIII0OOOMEHHUKA B
HarpeBaresie ¥ MpU NPEBBIIICHUH YCTAHOBJIEHHOTO 3HAYEHUsl TEMIEpaTyphl MpeKpaiiaet
polLecC TOPEHUSI.

Kpome Toro, nMeercs BO3MOKHOCTh BBIKIIOYUTH OTOMUTENb B JH000M MOMEHT Bpe-
MEHH.

IIpn mojmauye KOMaHAbI HA BBIKJIIFOUEHUE OTOMUTENS MPEKpaIlaeTcs mojadya TOMINBa
Y TIPOU3BOJIUTCS BEHTUJISALIMS KaMepPbl CTOPAHUS BO3IYXOM.

Oco0EHHOCTH aBTOMATUYECKOTO YIPABICHUS paOOTON OTOMUTENS B aBAPUHHBIX H
HEIITATHBIX CUTYyaIUsX:

1) ecnu 1Mo KakuM-TMOO MPUUMHAM HE MPOU3OINIEN 3alMyCK OTOMHUTENS, TO MpPO-
LeCC 3allycKka aBToMaTudecku mnoBToputcs. [locie 2-X HeynauyHbIX MOMBITOK MPOUCXO-
JUT BBIKJIIFOYEHUE OTOIUTEIIS;

2) eciii BO BpeMsi pabOThl OTOMUTENSI TOPEHUE MPEKPATUTCS, TO OTOMUTENb BbI-
KITFOUUTCS;

3) npu meperpeBe TEMIOOOMEHHUKA B Harpeparese (HampuMmep, 3aKphITO BXOJTHOE
WIM BBIXOJIHOE OTBEPCTHs B HarpeBaresie) MPOUCXOAUT ABTOMATHYECKOE BBIKIIIOUCHHE
OTOIUTEJIS;

6
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4) npu naaenuu Hanpsbkenust Huxe 10 B (20 B) unu ero nossiiennu cBeiie 16 B
(30 B) mpoucxoauT BBIKIIOUEHHE OTONUTENS. B ckOoOKax yka3aHbl 3HaY€HHUS JIJIs1 OTOIH-
TeNs padoTaroUIero Npyu HOMUHAIILHOM Hanpsbkenun 24 B.

5) pu aBapuiHOM BBIKJIIFOYEHUU OTOMUTENS Ha myibTe ynpasieHus (I1Y) nauner
MUTaTh CBETOAMO/ (KPACHBIM WJIM OPAaHXKEBBIM 11BETOM). KondyecTBO MUTaHUI yepes3 nay-
3y MOKa3bIBa€T BHJI HEUCNPABHOCTU. PacmimdpoBKy BuAa HEUCHPABHOCTH CMOTPHU B
tabnuiie 6.1.

5. baok ynpasJenusi oronures (bBY)

BY obecneunBaeT yrpaBieHUE OTONUTEIEM COBMECTHO € ITyJIbTOM YIPABICHHUS.
BY Beimonuser cnenyromue GyHKIUU:
a) HayaJbHYIO JMATHOCTHKY (MPOBEPKY MCIOPABHOCTH) Y3JIOB OTONMUTENS MpPU 3a-
yCKe;
0) AMArHOCTUKY y3J0B OTOMMUTEINS BO BpeMs BCeil padoThI;
B) BKJIFOUEHHE U BBIKJIFOUEHHUE OTOIMUTENS IO KOMAH/IE C MYyJIbTa YIPaBICHUS;
I') KOHTPOJIb HaJ| TEMIIEPaTypol B KaOMHE MPU YCTAHOBJIEHHOM JIaTUMKE;
1) yIpaBJI€HUE MPOLIECCOM T'OPEHUS;
€) aBTOMAaTUYECKOE BKIIIOUYEHUE PEXUMa BEHTUJISIUU I10CJIE OKOHYAHUS Mpoliecca
TOpEHUS;
) aBTOMAaTHYECKOE BBIKJIFOUEHUE OTOIMUTEINS:
- Ipu TIoTepe paboTOCTIOCOOHOCTH OAHOTO U3 KOHTPOIUPYEMBIX Y3IIOB;
- IIpY BBIXOJE TEMIIEPaTypbl TEIUIOOOMEHHUKA, HANPSDKCHHS MUTaHUS 32
JOITYyCTUMBIE TPEIENbL;
- IIpU CpbIBE€ IUIAMEHH B KAMEpe CropaHusl.
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1. Bua Ha KOJIOAKM MTOKa3aH CO CTOPOHBI MPUCOCAMHUTENIBHOM YacTu (HE CO CTO-
POHBI TPOBO/IA)
2. * - IBET METOK Ha MPOBOAaX

Puc. 4.1- Cxema 31eKTpUIECKUX COETUHEHUN
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Puc. 4.2 — OcHOBHBIE y3JIbI HATPEBATEIIA
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6. IlyasbT ynpasjiaeHusi u padboTa ¢ HUM.

6.1 Ilyner IIY-8 npennasnauen miis:

- 3aMyCcKa M OCTaHOBA OTOMUTENS B PYYHOM PEXKUME;
- YCTaHOBKHU peXUMa pabOThI - 10 MOIIHOCTH WJIH 10 TeMIEPAType;
- MHJWKAalWKU YCTAHOBJICHHOM TeMIEpaTyphbl WU MOLIHOCTH;
-  HWHAMKAIMK TeMIIepaTypbl ¢ OJHOTO M3 3 * JaTYMKOB (BCTPOCHHOTO B HarpeBaTellb,
NyJIbT WK KAaOMHHOTO, €CIIM OH TOKJIIOUCH);
WHIUKAIIMY KOJIa HEMCIIPABHOCTH MPU OTKa3ax B pad0TE OTOMUTEIIA.

Ha nuueBoit manenu taiitMepa pacrojiokeHbl: 4-X pa3psIHbIA CBETOAMOHBIN UHIU-
KaTop, JBAa CBETOAMOAA U TpU KHONKHA. DYyHKIIMOHAIBHOEC HA3HAYEHUE KHOMOK U CBETO/IH-
0110B (cM. puc 6.1).

OamyuK KaouHHsI

N (bemoduoda lecay nodkmoyer)
Zlmowpocms) - ‘ N damyuk 6 nyreme
“"|‘° 12 ==+
! (mevnepamypa) | Le =~ | damyux b Hazpebamese
Bridap pexuma padoms! < ” Q H - ’
N’ chemoduodal / Yvenswerue ‘

ycmarabubaerou MowHoCmY

[lepexkmoyesue  damyuxkob
AL MeMnepamiyps! 7 /

Ybenuyenue yomarabubaerou MowHoCmUY
L/ MemMnepamiyps!

Yemanobra pexuma padoms/ 3anyc
UMy ocmarol omonumens

Puc. 6.1- [Tanens myneta

[Ipyn moakIIOYEHUW OTOMUTENS K JJIEKTPOCETH aBTOMOOWIIS Ha MYyJIbT€ BHICBETHUT-
cs TemImeparypa B 30HE BCTPOCHHOTO AaTunka. OTpuiiaTenbHas TeMIIepaTypa BHIBOJIUTCS
Ha MyJIbTE CO 3HAKOM MUHYC (cM. puc 6.2.).

' )

T

=] O | =]

Puc. 6.2- Bug naaukaropa myJibTa noCie MOAKIFOYEHHS K SJIEKTPOCETH OTOUTENS
( TemmepaTypa B 30HE JaTYMKa BCTPOCHHOTO B IJIaTy Harpesatens Munyc 12°C [— 12])

10
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B nensx skonomuu anekTposHeprun depe3 20 CeKyH]I MOCie MOCASAHETO HaXaTHs
Ha JTIO0YI0 M3 KHOTIOK HWHIMKATOP TIEPECTaeT CBETUTHLCS, MPH ATOM BHIOPAHHBIN CBETOIH-
oa Nel wnu Ne2 Oyner:

- CBETHTHCS TIOCTOSTHHO, €CJIM OTOIUTEIH PaboTaeT;

- murath peako (1 pa3 B 1,5 cek), eciam oTonuTesb HE padoTaeT;

- MUTaTh NPHU HeucnpaBHocTH (1 pa3 B cek);

- MUTaTh 4acTo (5 pa3 B CEK) MPHU OTKIIOUECHUHN OTOMHTENS ( BO BPEMsI IPOTyBKH).

J111s1 BO30OHOBIICHUSI HHIMKAIUKA HEOOXOMMO HAXKaTh Ha JIFOOYIO KHOTIKY.

6.2 IlociaenoBarenbHOCTH paOOTHI € MYJIBTOM.
6.2.1 YcraHoBka pexuma paOOThI.

[lepen 3amyckom oTtonuTessi HEOOXOIMMO BbIOpaTh pexkuM padoThl. Haxkatnem Ha
KHOIIKY CO CTPEJIKOM «<7» BBhIOMpaeM pekuM pabOThl OTOMUTENS MO MOIIHOCTH WM IO
Temriepatype. B 3aBucumocTtu ot BeiOOpa pexxuma ceetutcst cBeroano Nel wmu Ne2. [To-
cjie BBIOOpA peXHMa «I0 TEMIEpAType» HEOOXO0IUMO HaXKaTHEM Ha KHOMKY CO CTPEJIKOM
« = » W BBIOpATh JATUUK, 10 KOTOPOMY OYIET KOHTPOIUPOBATHCS PaO0Ta OTOIHUTEIIS.

6.2.2 3amyck ¥ yCTaHOBKA BEJIMYMHBI MOIIHOCTH WJIA BEJIMYMHBI TEMIIEPATYPBHI.

[Tocne BbIOOpa pexkrMa HEOOXOAMMO HaXKaTh HAa KHOMKY cO 3HAKOM «O», mpu 3TOM
OTONUTENb 3aIyCTUTCS, @ Ha MHAMKATOPE BBHICBETUTCS MH(OPMALIUS - PEKUM IO MOIIHO-
CTH WJIH PEXHUM IO TEMIIEpAType B 3aBUCMMOCTH OT Balllero Beioopa (cM. puc 6.3 unu 6.4).

4 ™ I

T|III:I[|HH ;'12—

«[O\-»\J || O ||=>|

. /A

.

Puc.6.3 — Pexxum no MOmHoOCTH. Puc.6.4- Pexxum no Temneparype.

Ecnu BbIOpaH peXHM MO MOIIHOCTH, TO HaXaTHEM Ha KHOIKH CO CTpPEIKaMH
«&»(yMeHblIeHuE), « = »(yBEIMUYEHUE) - YCTAHOBUTH MPU HEOOXOJUMOCTH BEITUUUHY
MOIIIHOCTH (cM. puc 6.3), KoTopass MOXET yCTaHaBIMBATbCs B mpenenax oT 1 go 3 kBrT.
Ha mHaukatope BbICBEUMBAETCA IIKaJIa C JEJIEHUSMH, 110 KOTOPOW YCTaHABIMBAETCS Be-
JMYMHA MOUTHOCTH.

Ecniu  BbIOpaH pexuMm Mo TemrepaTrype, TO HaKaTHeM Ha KHOIKH CO CTpeJIKaMH
«&y»(yMeHbleHne), « = »(yBeJIMUYEHUE) YCTAaHABIMBACTCA BEJIMYMHA HYXXKHOUM Temmepa-
Typsl (cM. puc 6.4). Temrieparypa ycraHaBiauBaercs B mpezenax oT 15 mo 30°C.
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Buumanue !

1. Pe:xxum padoThl oTonuTe 151 (110 MOITHOCTH WJIH 10 TeMIlepaType) COXpaHsieT-
csl /10 MOMEHTA HOBOH YCTAHOBKH.

2. Ilpu oOpbiBe HenM KAOMHHOTO JATYHKA TeMIIepPaTypbl, OTONHMTE/b Nepeiier
HA CpelHUuil pe:KUM padoThl MO0 MOIIHOCTH.

3. Ilpu 3anycke oronuTeisi 0€3 YCTAHOBKH Pe:KUMOB PadoThl HE00X0AUMO
HAKATh HA KHONKY «O» 0JIMH pa3, ecJIM HHINKATOP CBETUTCSI, U JBAa pa3a, ecJy UH-
AUKATOP HE CBETUTCH.

6.2.3 OcCTaHOB OTONUTEIA.

J17is BBIKITFOUEHUST OTOMUTENSI HEOOX0AMMO HaXKaTh Ha KHOTKY «O». IIpu sTom mpe-
Kpalaercs 1nojadya TOIUIMBA, POU3BOAUTCA MPOAYBKA KaMepbl CrOpaHUs B TE€YEHHE 3-5
MUHYT, cBeToano] Nel wimn Ne2 Oyner yacto MUraTh JO MOMEHTa OKOHYAHMS MPOJYyBKH
(cm.puc 6.5 wm 6.6).

'3 ™ '3 Y

NI L -2

[=l0)=] | [=[ol=]

Puc. 6.5 — [IpongyBka Puc. 6.6 - IIpoxyBka

Baumanue!
3anpemaercst OTKJII0YeHHE 3J1. MUTAHUS OTONMUTEJISA 10 OKOHYAHMS IIUKJIA POAYBKH.
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6.2.4 Muaukauus KoJa HEUCIIPABHOCTU IIPU OTKA3axX B padOTe OTOMMUTEIS

[Tpu BKIIFOUEHHH W pabOTE OTONMUTENSI MOTYT BOZHHKHYTh HEMCIPABHOCTH. B 3TOM
ciyyae OJIOK yIpaBJICHHs] OTONUTENSI aBTOMATHYECKH MOJAET KOMAaHJy Ha BBIKIIFOUEHHE
oronuTens. Kaxnas BO3HUKAIOIass HEUCIIPABHOCTh KOJUPYETCS M aBTOMATUYECKH BBICBE-
yuBaeTcs Ha uHAMKaTtope (cM. puc.6.7). Ilpm 3TOM KOJ HEMCHPABHOCTH W CBETOAMO/,
OTOOpaXKAIOIIMKA peKUM pabOThl OTONUTENS, OYIyT penko Murath. Kojpsl HeucnpaBHOCTEM
oTonuTens npuBeaeHsl B Tabnuue 6.1. Haxatue Ha m00yr0 KHONKY IyJIbTa CHUMAET UH-
JUKALMIO KOAA HEMCIPABHOCTH Y IEPEBOJHUT ITyJIBT B HCXOJAHOE COCTOSIHUE.

4 N

\\1,2 /_

* /N

=] 0=

\. vy
Puc.6.7 - UnaukaTop npu 0TKa3€ OTOMUTEINS

6.3 MoHTax U NOJKJIIOYECHUE MTyJIbTa

[TynbT ycTanaBnuMBaeTcs B KaOMHE WM CajJOHE aBTOMOOWJIS Ha MaHeIu MpUOOpOB
VI B IPYTOM yIOOHOM JIJIsl BOAMTEIS MECTE.

Kpennenue nynpra MpOU3BOAUTHCS C TOMOIIBIK CKOTYA, KOTOPBIM OJHOM CTOPOHOU
HAKJICMBACTCs HA 3aJHIOI0 IOBEPXHOCTh IyJbTa. BBIBOA mpoBOma M3 KOpIlyca IyJIbTa
MO>KHO OCYILECTBIISATh YEPE3 3aJHIOI0 KPBILIKY WU Yepe3 OOKOBYIO IOBEPXHOCTh KOpITyCa,
yaaisisi neperopoaky. Ilepen ycraHoBkoM HEOOXOIMMO MPEeABAPUTEIBHO 00E3KUPUTDH T10-
BEPXHOCTh, HA KOTOPYIO YCTaHABIMBAETCSA ITyJbT, WU CHSIB CO CKOTYA 3ALIUTHYIO IUICHKY,
YCTAHOBUTH MYJIBT HA MOJATOTOBJIEHHYIO ITOBEPXHOCTb.

[Togkmrouenne mnynpra [1Y-8 Kk HarpeBaTento NMPOU3BOAUTCS YEPE3 MNEPEXOIHBIN
KTYT COTJIACHO CXEMBbI DJIEKTPUUYECKUX coennHenuii (cM. Puc. 4.1).
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Tabmuua 6.1 — Konbl HeucnpaBHoOCTEM

Kox He- | Onucanue HencnpaBHo- | KommeHTapui.
UCIIPAB- | CTH VYcTpaHeHre HEUCITPABHOCTEN
HOCTH
[Teperpes TemmooOmen- | [IpoBepuTh BXOAHOM M BBIXOHOM NATPyOOK
HUKa HarpeBaress Ha IMpeAMET CBOOOAHOTO BXOa
01 BBIXOJ]a HArPEBAEMOI'0 BO34yXa.
[IpoBepuTh NaTYMK MeperpeBa Ha TEII000MEH-
HUKE, NP1 HEOOXOAUMOCTH 3aMEHUTh
Bo3MoxHBII nIEperpes 3a BpeMs NIPOAYBKH IEPE]T 3aIlyCKOM B TEUEHUE
M0 JaTYUKY TEMIIepaTy- | S MUHYT HEJAOCTATOYHO OXJIAXIEH OJIOK
pbl. TemnepaTtypa natuu- | ynpaiieHUs WIH TeperpeB 0J0Ka yrpaBieHuUs,
00 ka (0J0Ka ympaBieHus) | KOTOPbIN Mpou3solea Bo BpeMs padboTsl. HeoO-
6omee 55 rpagycos XOJMMO TTPOBEPUTH BXOTHOW M BBIXOJHOM Ia-
TpyOKH HarpeBaTess Ha MpeaMeT CBOOOTHOTO
BXO0Jla M BBIXO/Ia BO3/1yXa U TOBTOPUTH 3aITyCK
JUISL OXJIAXKJEHUS OTOIUTEIIS.
HeucnpaBHOCTB BCTpO- | 3aMEHUTH OJIOK YNpaBICHUS
04 €HHOT'O JJaTYMKa TeMIIe-
paTypbl Ha OJ0Ke ympaB-
JICHHUS
HeucnpaBuocts nnauka- | [IpoBepuTs 11enb HHANKATOPA MJIaMEHU Ha 00-
TOpa IJIaMEHU PBIB IPU OTCOCAMHEHHOM OT IJIaThl JaTYMKA.
05 ConpoTuBiieHHE MEXAY BBIBOJAAMH JIOJIKHO
obITh HEe O60nee 10 Om. Ecnu uHmukaTop He-
UCIIPaBEH, TO €ro He0OXOAMMO 3aMEHUTh
[IpepriBaHue MIIaMEHU [IpoBepuTh KOJIMUECTBO U M0OJ1a4y TOILIHBA.
npu pabote otorurens | [IpoBepuTh cucteMy MoJiBoja BO3yXa Il CTO-
08 paHus U Ta300TBOANINI TpyOonposoa. Eciu
OTOIHTEINb 3aMYCKAETCs, TO IPOBEPUTH TOTLIHUB-
HBII HACOC ¥ TPU HEOOXOJUMOCTH 3aMEHUTb.
09 HewucnpaBHocTh cBeun [IpoBepuTh cBeUy HaKaIMBaHUs, IPU HEOOXO-
HaKaJIMBaHUSI JMMOCTH 3aMEHMUTD.
HewucnpaBHocTs MoTOpa | [IpoBEpUTH 3IEKTPONPOBOAKY MOTOPA BEHTUJIIA-
10 BEHTHJISITOpA TOpa Ha IPOBOJUMOCTb, IPU HEOOXOAUMOCTHU
3aMEHUTH JIEKTPOMOTOP.
Otkmmrouenue, nossbiieH- | [[poBepuTh 6atapero, peryasTop HapsHKeHUS U
HOE HaINpsIKECHUE ITOABOJIALLYIO JIEKTPONPOBOAKY. HanpsikeHnue
12 Mexay | 1 2 koHTakTaMu pasbema XS2 TOJKHO

ob1Th He BhiIe 16 B (30 B) cm. cxemy anextpu-
YECKUX COeMHEHMM puc.4.1
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ITompITKM 3arycka uc-
YepIiaHbl

Ecmu A0IMIyCTHUMOC KOJIMYCCTBO ITOIILITOK 3aITyC-
Ka UCIIOJIBb30BaHO, ITIPOBCPUTH CBECUY, KOJINYC-

13 CTBO U nojauvy tommsa. [IpoBeputs cucremy
NOABOJAA BO3JlyXa Il CTOPAHUS U Fa300TBOJS-
Ui TpyOOIIPOBO/I.
Otkirouenue, noHmwxken- | [IpoBeputs 6aTapero, peryisiTop HanpsKeHUs
HO€ HAIpSKEHNE Y TIOJIBOJSILYO 3JIEKTponpoBoaKy. Hanpsike-
15 HUe Mexy | u 2 KoHTakTamu pazbeMa XS2
n0JbKHO ObITh He HIKe 10 B (20 B) cm. cxemy
AIEKTPUYECKUX coequHeHun puc.4.1.
[IpeBbIlieHO BpeMs Ha 3a BpeMs NMPOAYBKHM HENOCTATOYHO OXJIAXKIAEH
BEHTUJISILIUIO HarpeBaresib. [IpoBeputh cucteMy nojaayu
16 BO3/yXa JJIsl CTOPAHUS U Ta300TBOAIINMI TPY-
oompoBo. [IpoBepuTh MHAUKATOP JIAMEHU U
Py HEOOXOJJUMOCTH 3aMEHHUTb.
HeuncnpaBHocTs Torus- | [IpoBepuTh 31€KTPONIPOBOAA TOILUIUBHOTO HACO-
17 HOT'O Hacoca ca Ha KOPOTKOE 3aMbIKaHUE U OOPBIB, IIPU
HEOOXOJMMOCTH 3aMEHUTb.
Her cBsa3u mexny nynb- | IIpoBepuTh cOeAMHUTENBHBIE IPOBOJA, PA3bEM.
20 TOM yIPaBJIEHUS U
HarpeBareaeM
HeucnpaBuocts MmoTopa | [IpoBepUTh 31€KTPONPOBOAKY MOTOPA BEHTHIISA-
27 BEHTUJISITOpA. JIBUTaTeNb | TOpa Ha MPOBOAMMOCTb, IIPU HEOOXOIUMOCTH
HE BpaIlaeTcs 3aMEHUTH DJIEKTPOMOTOD.
HeuncnpaBHocTs MoTOpa | [IpoBEpUTH 3AEKTPONTPOBOAKY MOTOpPA BEHTHUIIS-
3 BEHTWJIATOPA. JIBUraTenb | TOpa Ha IPOBOAUMOCTb, P HEOOXOAUMOCTH
HE BBIKJIIOYAETCS, IIPO- 3aMEHUTH JIEKTPOMOTOP.
JIOJDKAET BPaIaThCsl
CpsiB ruiamenu B kamepe | [IpoBepuTh akkyMyJIsiTOpHYIO OaTapero, 3JieK-
30 CrOpaHus 1O MPUUYNHE TponpoBoaKy. (IIpocanka Hanps>KEHU MOKET

MMpOCaAKH HAIIPAKCHUA

BO3HHUKHYTH M3-32 JJINTEIHLHOTO BKIIIOUCHHUS
3JIEKTPOCTaApPTEPA).
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7. KOMILIEeKT moCTaBKH

ITepe-

CoenHEHNE OCHOBHBIX Y3JIOB M JETAJIEW OTOIHUTENEH COrjlacHO puc. 7.1.

omune 7.1.

B xoMILIeKT nmocTaBKku AOMOJHHUTCIIBHO BXOAAT pEM. KOMIIJICKT CBCYHU M ITPOKIAAOK.

(v

(V)

YCHb OCHOBHBIX Y3JIOB U ACTAJICU OTOIIUTCIICH CMOTPHU B Ta
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1 OCHOBHBIX Y3J10B U ACTAJICHU OTOIIUTCIIA

Puc 7.1 — Cxema coequHeHHN
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Taomuna 7.1

No HaumenoBanue Koz-so,
IIT.
1 | HarpeBarenb (Ha 12B unu 24B) 1
2 | TonnnBo3abOpHUK 1
3 | Tennouzonsuus 1
4 | Dkpan 1
5 | bak |
6 | Yronok ¢ npoKJIagKkou 3
7 | XomyT 1
8 | XKryr TonnmBHOro Hacoca 1
9 | Kryr nuranus 1
10 | Bo3nyxo03a00pHUK 1
11 | Ilynet ynpasnenus [1Y-8 1
12 | XKryTt nepexoaHsblii |
16 | Kponmrein 2
17 | XomyT 3
18 | TpoliHuk 1
19 | XomyTt 1
20 | MeramiopykaB 1
21 | TonnuonpoBoa, TpyOka noauamuaHas [TA11-5,3x1,65, L=5500mm 1
22 | Mydrta, PykaB SEMPERIT S FUB 386 Fuel PN 12bar DN5, L=70mMm 4
23 | IIpoknanka |
32 | boar M6x16 6
33 | boar M6x20 6
34 | boirtr M6x25 1
36 | Buat M 6,4x16 6
38 | I'aiika M6 17
41 | [aii6a D6 11
43 | laiiba D6 mpyKUHHAS 14
44 | Kononka rae3nosad 2501 CH-05 1
45 | Kononka rae3noBasgs AMP 282762-1 1
46 | TonnmBHbIM Hacoc P327 12B wiu P326 24B |
47 | Xomyt 13x26 1
48 | Xomytr TORRO 20x32/9 C7 W1 2
49 | Xomyt TORRO 10x16/9 C7 W1 2
50 | Xomyt ABA mini 10\9 8
51 | Xomyt minactukoBbiii 200x3,6 8

* Bo3MO»XHa IOCTaBKA BBIXJIONTHOM TPYyOBbI C HEYCTAHOBJIEHHBIM 3KPaHOM 1103.4.

Y CcTaHOBKY DKpaHa IMPOU3BOAUTE COTIIACHO puc.7.1.
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8. TpeGoBaHMsI K MOHTAKY y3JI0B U arperaTtoB OTONUTEJIs

8.1 MonTax HarpeBaTens

MoHnTax HarpeBaTesi MPOU3BOAUTh C YUETOM JOMYCTUMBIX pab04YUX MOJOKEHUI B
cooTBeTCTBUHM C puc. 8.1 a) u 0) BHyTpu nomenienus. Ha puc.8.1 mokazanbl 1Ba KpallHUX
MOHTaXKHBIX MOJIOKEHHUS HarpeBatessi. BxogHoe oTBepcTHe HarpeBaTens JOJKHO pacro-
JaraThCs TaKuM 00pa3oM, YTOObI B OOBIYHBIX PAOOUUX YCIOBUSX HE MOIJIM M0JICACHIBATHCS
BBIXJIOITHBIE Ta3bl IBUTATENsl aBTOMOOWIISI U oTonuTeNsi. PaccTosiHre OT CTEHOK, IEperopo-
JIOK JI0 TOpIla BXOJHOIO OTBEPCTHS HarpeBarelis JOHKHO ObITh He MeHee 50 MM (cMm.
puc.8.16 ). Paccrosinue OT CTEHOK, MEPEeropoJoK A0 TOPIA BHIXOJHOI'O OTBEPCTHUSI HArpe-
Baress MOJDKHO ObiTh He MeHee 150 mm. [Ipu MoHTaxke W SKCIUTyaTalliy HarpeBaTelis
HEO0OXOIMMO MPEAYCMOTPETH 3aIUTY OT MOMAaHUs IOCTOPOHHUX TIPEIMETOB BO BXOJHOE
U BBIXOJHOE OTBEPCTUSl. MOHTaXX HarpeBarelis MPOBOAUTH C YYETOM JIOCTYIHOCTU  Jie-
MOHTa)Ka HarpeBaTesl, YTO MPUBEAET B KOHEUHOM UTOTe K OBICTPOMY TEXHUYECKOMY O0-
cinykuBaHuio. [Ipu MoHTaxke HarpeBartessi IpoBEPhTE, YTOOBI €ro KOPIYC HE UMENT KOHTaK-
Ta KaK C MOJIOM TaK U C JPYTMMH YacTsIMU KaOWHBI UK 00UTaeMoro orceka. J{ius MoHTaxa
HarpeBaresisi orBepcths B kopiyce ATC npou3BoauTh coriacHo puc. 8.2.

BHUMAHME !! Hane:xnasi padora oTonuTesisi 3aBUCHT OT NPABUJIBLHOT0 MOH-
Ta:xka HarpeBarej. HarpeBarteib M0/I2KeH YCTAHABJIMBATHCS TOPH30HTAJIBHO, NMPH
3TOM CBe4Ya HAKAJIMBAHUA J0/KHA ObITh B BEPXHEM I0J102KeHuM corjacuo Puc. 8.1.

a) - MOHTaM HaCTeHHbIA

1 sl F
LpLIg

B)- MOHTa¥ HanoNeHbIA

SanpeliaeTch JanpewaeTcH

Puc. 8.1 — BapuaHTbl yCTaHOBKHM HarpeBartess
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Puc. 8.2 — MoHTaXHbIe OTBEPCTHS JJI1 YCTAHOBKHU HarpeBartesis

8.2 MoHTax BO3yX03a00pHHKA

Boznyx, HeoOxonuMbIii 1711 TOpEHUS, HE JOJIKEH BCACHIBATHCS M3 CAJIOHA WIIA KAOWHBI
U OaraXHOTO OT/AENIeHUsT aBTOMOOWIS. BcackiBatomee oTBepcTre marpyoka MOHTUPOBATH B
MIOJIOKCHUH, UCKITFOYAIOIIEM 3acOopeHre WM ToMNajJaHue TyJa CHera U 00eCIeuynBaroIIeM
CBOOOJTHBIN CTOK TOTIABIIEH B HETO BOJbI. BX0OMHOE OTBEpCcTHE BO3MyX03a00pHUKA 3arpe-
IaeTCsl pacrojaratb MPOTUB HAOETAIOIIETO BO3AYITHOTO IMOTOKA MPH ABUKCHUU aBTOMO-
OmJISl.

8.3 MoHTaX BBIXJIOITHON TPYObI

[Tpn MOHTaXe BBIXJIOMHOM TPYObl UCKIIOUUTH KaCaHUE JIECKTPONPOBOAKU U MPOUUX
MarucTpaiei aBTOMOOMJIS, a TaKKe MX HarpeBa yUWUThIBas IIPU 3TOM €€ BBICOKYIO TeMIIe-
paTypy NpHU 3KCIUTYyaTalluyd OTOIHUTEIS.

Tpy6a BeixsionHas (ruOKuii TOGPUPOBAHHBIA METALTUYSCKUN IIIJIAHT) OTPE3aeTCs
HY)KHOW JIMHBI. BeixjonHas TpyOa KpemuTcss XOMyTaMHd W MOHTHPYETCS C JIETKUM
HAaKJIOHOM BHH3 B CTOPOHY BbIxJiona. /IJisl 3aIIUTHI OTAENIBHBIX YYaCTKOB aBTOMOOMIIS
(9TIEKTPOTIPOBOJKY U MPOUYMX MATHCTpajeii aBTOMOOWIISI) OT BO3JCUCTBUS BHICOKOUW TEM-
nepaTypbl, Ha BBIXJIONHYIO TpyOy HEOOXOAMMO yCTaHOBUTH TEIUIOM3OJALHMIO (1103.9 cM.
puc 7.1)

Ha BeixjonHo# TpyOe HEOOXOAMMO JeNiaTh MPOJOJBHBIN mpont (mpuMmepHo 15
MM) JUIS JIYYILEro YIUIOTHEHUS IPU TOJCOCIMHEHUH K NaTpyOKy HarpeBaTelsl, HeE BbI-
XOJSUIMN 32 Tpeliesbl 0XBaThiBaeMOro narpyoka. Topel] BBIXJIOMHON TpyObl HE JOJHKEH
IpyU MOHTaXe KacaThCsi PE3MHOBOrO YIUIOTHEHUsi HarpeBarens. (OtpaboTaHHBIE Ta3bl
JOJKHBI OTBOJIMTHCA HapyXky. Bbixoa oTpaOoTaHHBIX Ta30B U BXOJ| BO3/yXa AJi CTOPaHUs
JOJKHBI OBITH PACIIONIOKEHBI TaK, YTOOBI HCKITIOYUTH BO3MOXKHOCThH MMOBTOPHOT'O BCACKHIBA-
HUSL OTPaOOTaHHBIX TA30B.

[Tpu MOHTake BBIXJIOITHOM TPYOBI UCKITIOUNUTH TPOHUKHOBEHNE OTPAOOTAHHBIX Ta30B
B KaOWHY WJIHM BCaChIBaHUE X BEHTUJIATOPOM Yepe3 paauaTop oTomnurtesns kabunbl. Kpome
TOT0, I'a3bl HE JOJKHBI OTPULIATENILHO BIUATH HA pabOTy arperaroB aBToMoomid. Beixo-
HOE€ OTBEPCTHUE BBIXJIOMHOM TPYOBI JOHKHO HAXOAUTHCS B MOJIOKEHUH, HCKITIOYAIOIIEM 3a-
COpPEHHUE WJIM MOMAJaHUEe CHEra M 00ecrieurBarolMM CBOOOIHBII CTOK MOIABILIENH B HETO
BoJbl. Ha KOHIIE BBIXJIOMHOM TPYObI YCTaHOBJIEH 3KpaH, KOTOPbIM HEOOXOAUM /JIsl yCTOM-
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YUBOI pabOTHI OTONUTENS HA MANBIX pexuMax. Eciu skpaH He ycTaHOBJIEH (COCTOSTHUE
MOCTaBKHU) TO HEOOXOAMMO €r0 YCTaHOBUTH corjacHo (puc. 7.1).

BLIXOI[HOG 0TBEPCTHUE BBIXJIOITHOM prﬁbl janpeuaerca pacmnoJjaratb NIpoTuB
Haﬁeralomero BO3AYHIIHOTI'O MOTOKA NPHU IBUKCHUN aBTOMOOMJIA.

8.4 MOHTaX TOIUIMBHOM CUCTEMBI OTOIIUTEIS.

Bo uz0exanue aBapuiiHbIX CUTYaIlMil HE MOMYCKAIOTCA OTKJIOHEHHS OT HUXKE IpH-
BEJACHHBIX YKA3aHUU.

8.4.1 MoHTaxx 6aka U TOIUIMBHOI'O HAcoCa.

TornuBHBIN 0aK TOJKEH OBITH IPOYHO YKPEIUIEH U YCTAHOBJIEH TAKUM 00pa3oM, 4To-
Obl oOecreynBajCs BBIBOJ TOIUIMBA HAa 3€MJIO, KOTOPOE MOKET BBbITEUb U3 0aka, ero
HaJINBHOM I'OPJIOBUHBI U COEITMHEHUM.

HanuBHas ropsjoBuHa TOIUIMBHOTO 0aka HE JOJKHA HaXOIWUTHCS B CajoOHE, B Oarax-
HUKE, B MOTOPHOM OTceke. Eciau HanuBHas rOpJOBUHA PACTIONOKEHA Ha OOKOBOM CTOPOHE
TPAHCHOPTHOTO CPEJICTBA, TO MPOOKa B 3aKPHITOM IOJIOKEHUU HE JOJKHA BBICTYINATh 3a
rabapuThl Ky30Ba. TOIIMBO, KOTOPOE MOXKET MPOJIUTHCS MIPU HAIOJIHEHUH TOIUIMBHOTO Oa-
Ka, HE JIOJDKHO IIONaJaTh Ha CUCTEMY BBIXJIONA U DJIEKTPONPOBOAKY. OHO JOIKHO OTBO-
JUTBCS HA TPYHT.

TonnuBHBIA HacOC MPEANOYTUTENILHO MOHTUPOBATh OJIMKE K TOIUNIMBHOMY OaKy U HHU-
’Ke HIDKHETO YPOBHS TOTUIMBA B TOITUBHOM Oake (cM puc 7.1 o3 5).

[IpocTpaHCTBEHHOE MOJIOKEHUE TOILIMBHOI'O HAcOCA JIOJHDKHO COOTBETCTBOBATH pUC 8.3,
Te.+5 ° or TOPU30HTAIBHOTO TTOJIOKECHUS.

oxad R

=

Puc. 8.3- JlonycTuMO€ MOHTaKHOE MOJI0KEHUE TOIIMBHOTO HAacoca

8.4.2 3abop ToruMBa ¢ MOMONIbIO TOMIUBO3a0OPHUKA.

TomnmBo3a00pHUK MOHTHPYETCS B TOIUIMBHBIN Oak corjacHo puc. 8.4 a). YcraHOB-
Ky CHEIHaIbHOM MIaii0bl C TOIIMBO3a0OPHUKOM B OTBEpCTHE OaKka MPOU3BOIUTEH COTIACHO
puc 8.4 6). Ilpu MOHTa)ke TOMIIMBOIIPOBO/IA OT TOIUIMBO3a0OpHUKA /10 HarpeBaTesns HeoO-
XOAMMO PYKOBOJICTBOBATHCS pHC. 8.5.
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1- TonnmuBo3abOpHUK 4- [1aii0a 8 (yMEHBIIICHHAS)
2- T'aiika M8 5- [llaii6a cnenuanbHas
3- [Ilait6a 8 (yBenuueHHast) 6- KoJib110 yIJIOTHUTENBHOE

Puc. 8.4 — MoHTax TOMJIMB0O3a00pHHKA.
Hazpebamerib

1-TOIUIUBHBIN Oak 4- TOIIJIMBHBIN HACOC
2- TOMJIMBO3a0OPHUK 5- my¢ra
3- TomuBoIpoBo dy =2 MM

Puc. 8.5 — Cxema MOHTa»xa TOTUIMBHOM CUCTEMbI OTOITUTENISI C TOMOIIIBIO TOIIMBO3a00P-
HHUKA

8.4.3 3abop ToruIMBA AJIsE OTOMUTENS C TTOMOIILI0 TPOMHUKA:

- IOIycKaeTcst 3a00p TOIUIMBA C TOMOIIbIO TPOMHUKA NPOU3BOJUTh U3 MAaruCTpaiu
CIMBa TOIUIMBA OT JBUTAaTeNs B Oak (oOpaTka). Marucrpaib ciiMBa TOIIMBA JOKHA OBITh
0e3 TaBJICHUS W 3aKaHUYMBATHCS Y JTHA TOITUBHOTO 0aka. Y CTAHOBKY TPOWHHUKA MPOBOJANTH
COIJIACHO pHuC. 8.6;
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Hazpebame/ib

t3
k dbuzamenio
(= -
\2 | "
2 \T L
1 \
§
1- TorMBHBIN 6aKk aBTOMOOMIIA 4 - roruBonpoBoA dy = 2MM
2 - TOILTMBOIIPOBO/I CJIMBA TOIJIMBA B 0aK 5 - TpOMHHUK
(oOpaTka) ¢ 1BUTaTEIIsl aBTOMOOMIIS 6 - TOIUIMBHBINA HAcOC
3 - mydra

Puc. 8.6 — Cxema MOHTaka TOIIMBHOM CUCTEMBbI OTOIUTEJIS C ITOMOIIIBIO TpOﬁHHKa.

[Ipu MOHTa)ke TOIITMBOIIPOBOJIOB MEPETHOBI COSAMHUTEIBHBIX My(PT HE JOIMYCKAIOT-
csi. [Ipu MOHTaXHBIX paboTax OTPE3Ky TOILIMBONPOBOJA MPOU3BOIUTH TOJIBKO OCTPBIM
HOOM COrjacHo puc. 8.7. Ha mecrax cpe3a He IOIyCKalTCA Cy>KEHUE TPOXOIHOTO ceue-
HUS TOIJIMBOINPOBOJIA, BMSATHHBI U 3ayCEHIIBI.

[TparrmHo HenparnmHo
Puc. 8.7 — Otpeska TpyOonpoBoja nepes yCTaHOBKOM.

BHUMAHME. 1. TormBonpoBO U TOILNIMBHBIA HACOC CIIEAYET 3alllUINATh OT HArpeBa,
HE YCTaHaBJIMBAaTh UX PSJIOM C BBIXJIOMHOM TpyOO# U Ha ABUTATEb.

2 ToniauBonpoBOA, UAYIIMN OT TOIUIMBHOI'O HACOCA K HArpEeBATENI0 OTOMUTENIS, Ke-
JIATEJIbHO MPOKJIAJbIBATH C COXPAaHEHUEM yIJia OAbEMA.
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8.5 MoOHTaX 3NEKTPUUYECKON CETU OTOMUTEIS.

MoHTax) XryTOB, IPOBOAOB OTOMMUTEINS TPOU3BOIUTH COTJIACHO CXEME DIIEKTPUUYECKUX
coenuHeHuit oronurens (cM. puc. 4.1). [Ipu MOHTaxke JKIyTOB UCKIIIOUUTH BO3ZMOXHOCTb
UX Harpesa, AepopMalvy U MepeMelIeHusl BO BpeMs dKCILTyaTaluu aBToMoOus. JKIyThl
KPEMUTh MJIaCTMACCOBBIMH XOMYTAaMH K 3JIEMEHTaM aBTOMOOWIISL.

Buumanue! MOHTAXK )KI'yTOB BECTH IIPH ICMOHTHPOBAHHBIX MPEAOXPAHUTEIAX

Konod ol
A%]g 2/(5227/25123_7 > [Hesdo AMP 929939-71

\ AN [lpobod

i [
H <= =
|

Snnomwumerns AMP 828904-1 |

N

Puc.8.8- PacrionoxeHue KOJI0AKM U THE3/1a Iepe]l MOHTAXOM

9. [IpoBepka oTonMUTENs MOCJEe MOHTAMKA

9.1 TIlpu moHTaxe 00eCTICUUTh:

- T€pPMETHUYHOCTH TOILUIMBONPOBOJIOB, COEAUHEHHS TOIUIMBHOM CUCTEMBI U 3aTSHKKY XOMY-
TOB;
- HaJEXKHOCTh KPETUICHUS JIEKTPUICCKUX KOHTAKTOB KT'YTOB U MPUOOPOB OTOIUTETIS.

9.2 YcraHoBUTh mpenoxpaHuTenu 25A.

9.3 3anojHUTH TOIUIMBHYIO MarucTpajib TOIUIMBOM C IOMOIIBIO MOJAKAYUBAIOIIETO
ycTpoiicTBa (ycTpoiicTBo nojkauku Torina YIIT MoxHO 3aka3aTh Ha MPEINPUATHH - U3-
TOTOBUTEIIE).

9.4 BxirounTh OTONUTENBL U IPOBEPUTH €r0 pabOTOCIIOCOOHOCTh HA MUHUMAJIBHOM U
MaKCUMAaJIbHOM PEKUMaX.

[Ipouecc 3anmycka HauMHAETCs C MPOIYBKM Kamephl cropanud. [locne mpomyBku
HAYMHAETCs MPOLECC PO3KUra U BbIXOJ Ha YCTAHOBJICHHBIA PEXKHM.

9.5 BeIkirounTh OTONHUTENb. [Ipy BBIKIIFOUEHUHM OTOIUTEINS IPEKpaIlaeTcs Iojadya
TOIUIMBA W MPOU3BOJUTCS BEHTUJISILIMA KaMepbl CrOpAaHUS U TEIUIO0OOMEHHHKA, MPU 3TOM
CBETOJMO/] Ha MYJIbTE CBETUTCS KPacHbIM (OpaHKeBbIM) IBETOM. [lociie okoH4YaHMs BEH-
TUJISILIMA CBETOJMOJ NIPEKPAIIAET CBETUTHCS, YTO O3HAYAET MOJTHOE BBIKIIFOUEHUE OTOUTE-
s

9.6 TlpoBectu 3amyck oTomMTENsE C PabOTAIOIIMM JBUTATENIeM aBTOMOOWIA U yOe-
JTUTHCSI B PAOOTOCITIOCOOHOCTH OTOIUTEIIA.
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Buumanue! 1 IIpu nepBoM 3amycke OTONHTENS MOCIE MOHTAXKA JKEJIATENBHO TMOJKAYH-
BAIOIUM YCTPOICTBOM 3aMOJHUThH TOIUIMBOMPOBOAHYIO MAarucTpaib TOIUIMBOM /IO BXOJ-
HOTrO WTyllepa HarpeBarens. Ecian moakauymBaroero yCTpoiucTBa HeT, TO HE0OX0IUMO 3a-
MyCK OTOMHUTEJNS MPOU3BECTH HECKOIBKO pa3 /10 3arOJHEHHsI TOTUIMBHON MarucTpaiy.

2 HeoOXoauMO MOMHHTB, YTO €CJHM OTOMHTEIh HE 3aMyCTUJICS TOCTe BKIIOYCHHUS,
TO OJIOK yIpaBJi€HUS TOBTOPHUT 3aIyCK OTONMUTENS B aBTOMaTH4eckoM pexxkume. Ecim
OTOIUTEh HE 3aIyCTUTCS, MOCHEe ABYX IMOMBITOK HA IMyJIbTE 3aMUTaeT CBETOAMO[, a Ha
ITY-8 BBICBETHTCS KOJI HEUCTIPABHOCTH. (CM. B Tabiwuie 6. 1.)

10. Pexomenganun

10.1 Ecnm oronuTenp mocje BKIIOYEHHUS HE 3aIlyCKaeTcs, TO He00X0oauMo yOe IuTh-
Csl B HAJIMYMU TOIUTMBA B 0aKe, B 3apsSKEHHOCTH aKKyMYJISITOPHOU OaTapeu, B HaIE)KHOCTH
COEIMHEHUS Pa3bEMOB OTOMUTENS U B UCIIPABHOCTH IpeaoxpanutTeneii 25A.

10.2 [ns oOecrneueHusi HaJIEKHOW pabOThI OTOMUTENS HEOOXOAUMO BKIIOYATH €ro
OJMH pa3 B Mecsl Ha 5-10 MUHYT, B TOM YHUCJI€ U B TEIUIBIM MIEPUOJI TOJA, €CJIM OTONUTEIb
HE JKCIuTyatupyetcs. JlanHas omeparus HeoOXoauma I YAAICHHUsT 00pa3yIonuXcs Bs3-
KHX TUJICHOYHBIX OTJIOKEHUH Ha MOJBUKHBIX YaCTSIX TOIUIMBHOTO Hacoca. He BblloaHEeHUE
JTAHHOM omepaluy MOXET MPUBECTH K OTKa3y pabOThI OTOMUTEIIS.

10.3 PeryJisipHO KOHTPOJIUPOBATH CTENEHDb 3aAPAJAKN AKKYMYJIATOPHOI 0aTapeu.

10.4 [Ipu paGoTe oTOmUTENST BO3MOXKEH CUCTEMHBIN cOOM B IporpaMmme 0JioKa yIpaB-
nenust oronutens. [Ipu cOoe pabora oronurens Hapymaercs. Hampumep, otonurens He
OyJeT BKIIOYAThCA WM BBIKIIIOYATHCS, HE OyJeT pa3BUBATh JOCTATOYHYIO TEIJIOBYIO
MOIIHOCTG. {7151 ycTpaHeHust c60si HEOOXOIUMO Pa3beIUHUTh KOJOJKH Ha KT'yTe MUTAHUS
XP2 u XS2 (cm. puc.4.1) Ha 1-2 MUHYTBI M1 CHOBA COEIUHUTb.

10.5 Pexomenayercs Mpu JIUTEILHON CTOSHKE WIIA XPAHEHUH aBTOMOOMIISI OTKITIO-
4aTh OTONUTENh OT UCTOYHUKA MUTAHUS (AKKYMYJISITOpA) BO M30€KAHKUE €TO Pa3psIKH (TOK
noTpebsieHus oronurens B HepaboueM cocrosinun (30 + 40) MA).

11. Bo3mokHbIe HEMCIIPABHOCTH NPH 3aIyCKe OTONMTEISI M UX YCTPAHEHUSA

11.1 HeucnpaBHOCTH, KOTOpBIE MOTYT OBITH YCTPAHEHbI COOCTBEHHBIMH CHJIAMH.
Ecnu otonuTenp nocie BKIOYEHUS HE 3allyCKAeTCs, TO HE0OOX0UMO:

1) mpoBepUTh HaJIM4KE TOIJIMBA B OaKe U B TOIIMBOIIPOBO/IE MTOCIIE
TOIUIMBHOI'O HACOCA,

2) NpOBEPUTH NMPEIOXPAHUTENH 25A;

3) HpoBEepUTH HAAECKHOCTh COCIMHEHMH KOHTAKTOB B pa3be€Max M B KOJOJKaX
npeAoxXpaHuTens (BO3MOKHO OKHCJICHUE KOHTAKTOB);

4) pazpeauHuTh KOHTaKThl XP2 1 XS2 Ha 1-2 MUHYTBI U COEAUHUTH 3aHOBO.

11.2 Bce npyrue BO3HUKIIME HEUCIPABHOCTH MOYKHO OINPENAEIUTH IO KOJIUYECTBY
MUTaHUI CBETOAMO/Ia Ha myibTe ynpasieHus (I1Y) unu no koay HEMCIPABHOCTH KOTOPHIM
BbIicBeTUTCS Ha mysbTe ([1Y-8). KonmnuecTBo Muranuii 1 KoJbl HEUCIPABHOCTEM yKaza-
HbI B Ta0uIE 6.1 1 6.2 COOTBETCTBEHHO.

11.3 Ilpu Bcex HEHCNIPABHOCTAX, BOSHUKIIMX BO BPEMS dKCIUTyaTallMd, KPOME Oro-
BOpEHHBIX B II. 11.1, HE06X0AMMO 00paIaThCsi B PEMOHTHYIO MAacCTEPCKYIO.
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12. TpancnopTHpPOBKA M XpaHEHHUE

12.1 Oronutenu 6e30MacHBl MPH TPAHCIIOPTUPOBKE M MOTYT TPAHCIIOPTHUPOBATHCS
JAI0O0BIMU TPAHCHOPTHBIMU CPEICTBAMU B TOM YHCII€ BO3IYLIHBIM U KEJIE€3HOAO0POKHBIM
TPAHCIIOPTOM, OOECTEUHBAIOIINMH 3aIUTy YIMAaKOBAHHBIX H3JENUNA OT aTMOC(EpHBIX
0CaJIKOB U KiIMMaTudeckux (aktopoB coriacHo ycnoBusm 5 T'OCT 15150-69, a ot me-
xaHndeckux Bosaecteui 1o kareropun C I'OCT 23216 -78.

12.2 YcnoBust TpaHCIIOPTUPOBAHUS W XPAHEHHSI OTOIMTENS B YAaCTH KIMMaTHYe-
CKHUX (PaKTOPOB JOJKHBI COOTBETCTBOBATH yciaoBusaM xpanenust 2 'OCT 15150-69.

13. 'apanTHiinbie 00s13aTE/IbCTBA

13.1 I'apaHTHITHBIN CPOK 3KCIUTyaTallMy W3JEJIHS UCTEKAET MPHU JTOCTUKEHUH OJHOTO
Y3 CICIYIOINX YCIOBHM:
- CPOK 3KCIUTyaTallMM JOCTHUT 18 MecAleB Mociie Npoaaku U3ACIIHs;
- u3aenue oTpaboTanio rapanTuiiHelil pecypc - 1000 yacos;
- mpoOer aBTOMOOUIISI C YCTaHOBIIEHHBIM H37ereM mpeBbicri 50000 kM.
13.2 Ha3naueHHslii cpok ciryx0s1 oTonurens 3000 yacos.
13.3 IIpu oTcyTCTBUM IITaMIIa OPTaHU3ALNH C YKa3aHUEM JaThl IPOJAKHA rapaHTUN-
HBIM CPOK MCYHUCIISIETCS C 1aThl U3rOTOBJIEHUS OTOIUTETIS.
13.4 U3rotoBuTelb HE NPUHUMAET MPETEH3UN HA HEKOMIUJIEKTHOCTh U MEXaHUYECKHE
MOBPEXKJICHUS [TOCJIE €T0 MPOJAKH.
13.5 Ilpou3BoauTens TapaHTUPYET HOPMalbHYIO pPabOTy CBOEM MNPOAYKIUU MpH
YCIIOBUM COOJIIOJICHUSI TOTpeOUTeNeM BCeX MPaBUII IKCILUTyaTallMK, TPAHCIIOPTUPOBAHKU U
XpaHEHHUs, YKa3aHHbIX B JAaHHOM PYKOBOJICTBE. Eciin HencnpaBHOCTh Obljla OOHapy» eHa B
TE€YeHHE TapaHTUHHOTO CPOKa, TO OHAa OYyJIET YyCTaHOBJIEHA OECIUIaTHO. Y CTAHOBKY U3EIHS
JOJKHBI TTPOBOJIMTH OpraHU3alluy, YINOJHOMOYEHHbIE mpousBoauTeneM. IIpu 3tom B ra-
paHTUHHOM TaJloHE 3anonHseTcs rpada «CBeIeHHS] O MOHTAXKE.
["apanTuiinbie 00s3aTENHCTBA HE PACIPOCTPAHSIOTCS Ha JedeKThl, BOSHHUKIIINE B pe-
3yJbTarTe:
- (opc-MaXOpHBIX OOCTOSITENHCTB: YAAPOB MOJHUH, MOXKApa, 3aTOIUICHUS, HABOJHE-
HUS, HEJOMYCTUMBIX Konebanuii Hanpsokenns, [ TI1;

- HECOOJIIOICHMSI PAaBUJI IKCILTyaTallii, XPaHEHUSI U TPAHCIIOPTUPOBKHU;

- MOHTa)a, PEMOHTA WJIM HAJIAJIKH, €CJIA OHU MIPOBEACHBI JUL[AMHU U OpraHU3alUsIMHU,
HE YNOJHOMOYEHHBIMU MPOU3BOAMUTENIEM Ha MPOU3BOJCTBO MOHTA)KAa U TrapaHTHIi-
HOT'O PEMOHTA;

- OTKa3a pabOoTbl OTOMHUTENS IO MPUYUHE 3arpsI3HEHUS KaMepbl CrOPaHUs;

- HapylieHus paboThl JIEKTPOOOOPYI0OBAHUS ABTOMOOUIIS;

- CAMOCTOSITENIBHOTO PEMOHTAa M3JEIUs WM HUCIOJIb30BAHUE HEOPUTMHAJIBHBIX 3a-

MTACHBIX YACTEU.
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1. Introduction

This Operation Manual (OM) is intended to familiarize the User with salient fea-
tures, operation, assembly and operating procedures for PLANAR-4DM2-12-TM,
PLANAR-4DM2-24-TM, PLANAR-4DM2-12-GP-TM, PLANAR-4DM2-24-GP-TM
(hereinafter called “the heater”) intended for heating a vehicle driver workplace
and various compartments of a motorized vehicle at atmospheric temperatures
as low as -45°C (-113 F).

Minor changes performed on the heater structure by the Manufacturer may not be
documented in this Operation Manual.
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2. Basic Parameters & Specifications

The basic heater specifications are quoted in Table 2.1.
The basic parameters are quoted to a margin of £10% tolerance at a temperature of 20°C at
a nominal voltage.

Table 2.1
Parameter Code Version
PLANAR-4DM2-12-TM PLANAR-4DM2-24-TM
PLANAR-4DM2-12-GP-TM |PLANAR-4DM2-24-GP-TM
Nominal Supply Voltage, V 12 24
Fuel Type Diesel Oil in compliance with GOST 305,
atmospheric temperature-dependent
Heating Efficiency:
max, kW,
min, kW, 1
Heated Air Volume:
Max , m® /h (cf/h) 120 (4238)
Min, m? /h (cf/h) 70 (2472)
Fuel Consumption at:
Max power, 1/h (gal/h) 0.37 (0,1)
Min power, I/hr (gal/h) 0.12 (0,03)
Heater power consumption, W
Doesn’t exceed while heating
mode
Max, W 42 38
Min, W 10 9
Start/Stop Mode Manual
Maximum Weight, kg (Ib) 10 (22)
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3. Safety Measures

3.1 The installation of the heater and its fittings shall be performed by authorized or-
ganizations only.

3.2 The heater may only be used for the purposes specified herein.

3.3 The fuel supply line shall not be installed inside the passenger compartment or
cabin of a motor vehicle.

3.4 A vehicle that uses the heater shall be equipped with a fire extinguisher.

3.5 The environment where the heater is to be used shall be free of highly inflamma-
ble vapours and a large quantity of dust.

3.6 To prevent the possibility of exhaust gas poisoning, the heater shall not be used
when the vehicle is in an enclosed area (garage, workshop, etc).

3.7 When refueling the vehicle, the heater shall be switched off.

3.8 When performing welding operations on the vehicle or repairs on the heater, dis-
connect the heater from the vehicle battery.

3.9 When assembling or dismantling the heater, observe the safety measures speci-
fied by electric work regulations for the fuel supply system and the vehicle’s wiring sys-
tem.

3.10 The heater shall not be connected to the vehicle electric circuit while the engine
1s running or the battery is switched off.

3.11 The heater’s electric power supply must not be disconnected before the end of
the purge cycle.

3.12 It is prohibited to be battery master disconnect switch in the pre-heater electric
circuit.

3.13 The heater’s connectors must not be connected or disconnected while the heat-
er’s electric power supply is turned on.

3.14 Wait 5 to 10 seconds before switching the heater back on.

3.15 It is forbidden to step on a heater and to put on it subjects.

3.16 It is forbidden to cover a heater with articles of clothing, pieces of fabric, etc.
and as to place them before its entrance or an exit of heated air.

3.17 In the event of a failure in heater operation, contact a designated repair organi-
zation authorized by the Manufacturer.

3.18 Manufacturer warranty shall not apply if the above requirements are not ade-
quately met.
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4. Description of Heater Structure and Operation

The heater operates independently from the vehicle engine.

The fuel and electric power supply is provided by the vehicle. See Figure 4.1 for the
heater wiring diagram.

The heater is a self-contained heating device comprising the following:
- Heating device (See Figure 4.2 for basic components thereof);
- Fuel supply pump providing fuel for the combustion chamber;
- Ignition and indicator device (control unit);
- Wiring harness connecting heater fittings to the vehicle battery.

The heater’s operating principle is based on heating air driven through the heater’s heat
exchange system.

The heat source are fuel combustion gases from the combustion chamber. The resulting
heat warms the walls of the heat exchanger, which is air-blown from the outside. Air pass-
es through the ribbing of the heat exchanger and enters the passenger compartment or other
compartments of the vehicle.

Upon ignition, check the heater to ascertain whether fittings such as the flame indica-
tor, the overheat sensor, air pump motor, plugs, fuel supply pump and the electric circuits
thereof are working properly.

If no problem is detected, the ignition process starts.

In accordance with the preset sequence, the combustion chamber is fore-purged and the
heating plug warms up to the required temperature. Air and fuel starts to enter the combus-
tion chamber under the same procedure, whereupon the ignition process is initiated. Once
stable combustion is achieved, the heating plug switches off. Flame control is provided by
the flame indicator. All processes involved in heater operation are monitored by the control
unit.

The control unit controls heat exchanger temperature and halts the combustion process
as soon as the temperature exceeds the specified limit. The heater may be switched off at
any time.

Pressing the heater deactivation command stops the fuel entering and the combustion
chamber is purged with air.

During automated operation control of the heater in emergency situations, bear in mind
the following:

1) In the event of ignition failure, the process will be repeated. The heater will switch
off following two consecutive ignition failures,

2) If a combustion failure occurs while the heater is in operation, the heater will switch
off,

3) If the heat exchanger is overheated (maybe as a result of closure of the heater in-
let/outlet vents), the heater will switch off automatically,

4) If voltage drops below 10V(20V) or exceeds 16V(30V) the heater will switch off.
In parentheses are the values for the heater operating at rated voltage 24V.

5) In the event of emergency shutdown, the indicator will show the information accord-
ing to the code of malfunction.(see table 6.1)
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5. Control Unit

The control unit and the control panel control the heater.
The control unit performs the following functions:
a) initial diagnostics (serviceability check) of heater fittings during ignition,
b) diagnostics of heater elements throughout operation,
c¢) heater activation/deactivation by command from control panel;
d) combustion process control;
e) automated switching of ventilation after the combustion process stopped;
f) automated deactivation of the heater occurs:
- in the event of failure of one of the controlled elements,
- when any parameter exceeds the specified limit (heat exchanger  tempera-
ture, supply voltage, combustion chamber flame failure)
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Figure 4.2 — Basic Heater Components
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6. Control Panel Functions
6.1 The control panel is intended for:

-heater activation and deactivation in manual mode;
-setting operation mode according to desired power or temperature;
-heater status indication (from the sensor integrated in the heater, control panel unit or ex-
ternal sensor if connected);
-failure code indication in case of heater failure while operation.

The front board of the panel contains: four-digit light emitting diode (LED) indicator,
two LEDs and three knobs. Functionality of the knobs and LEDs. (fig.6.1)

(abin femperature sensor

LED indicator N2 (I connected)
lpower moge/ N
LED indicator N1 e — oniroc pane
(temperature mode) F_,EL. 12 — femperature sensor
feater femperature
L‘- ’ Q|| = sensor
\ \ [

mode selecting/decreasing

of power or femperalure Sensor selecting/increasing of

power or femperature

Setting of gperation mode/ heater
ON-OFF knob

Fig. 6.1- Control panel

While first time the heater is connected to electric circuit of the car or after breaks of
power supply, according to environmental temperature there will be following information
on the panel (for example)- the temperature in the area of the sensor installed in the heater
1s -12°C (drawing 6,2), if the temperature in the area of the sensor is above zero, there will
be no “mines” before the figure.

'3 ™

T

=] O]=

N v,

fig 6.2- View of the indicator after connection to electric circuit of the heater (initial stage
of the indicator)
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With the view to energy saving , the indicator stops glowing 20 seconds after last
pressing of any knob, while this LED#1 or LED#2 1s :

- lightning constantly if the heater is activated;

- blinking rarely (1 time per 1,5 second) if the heater is not activated;

- blinking while fault (1 time per second);

- blinking frequently (5 times per second) while deactivation of the heater (while

purging)
To restart the indication there’s need to press any knob.

6.2 Succession of work with the control panel
6.2.1 Operation mode set up.

Before heater activation there’s need to select operation mode. Pressing knob with the

arrow “ <" select operation mode of the heater according to desired power or temperature.
According to the choice the LED#1 orLED#2 is lightning. After selecting the mode “ac-

cording temperature” there’s need to press knob with the arrow “0)” and choose the sen-
sor, according which the temperature of the heater will be controlled.

6.2.2 Activation and setting the power or temperature.
After mode selection there’s need to press the knob “O”, while this the heater will

start working and there’s information on the indicator- the power mode or temperature
mode according to your choice.(see fig. 6.3 or 6.4)

' ™ ™

[Thll:lﬂﬂﬂ LLL ~12 _
[=lol=]| =

Fig. 6.3 (power mode) Fig. 6.4 (temperature mode)

=l

If power mode is selected, pressing knobs with arrows «{A (decreasing), “':>”(in—
creasing) — you can set up the necessary power (see fig. 6.3)which can be set within 1 to 3
kW. The indicator shows the scale according which the power is set up.

If temperature mode is selected , pressing knobs with arrows «{a (decreasing),

“':>”(increasing) — you can set up the necessary temperature (see fig. 6.4). The tempera-
ture 1s set within 15° (59°F) to 30°C (86°F).

11
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Attention!

1. The heater Operation mode (according to power or temperature) is saved until
new set up.

2. If cabin temperature sensor circuits are disconnected heater will go working
on middle power Operation mode.

3.While heater activation without setting operation modes it is necessary to press
the knob “O” one time if the indicator is lightning, and 2 times if the indicator is not
lightning.

6.2.3 Heater deactivation.

To deactivate the heater press the knob “O”. While this the heater is in switching off
mode, that means that the combustion process in combustion chamber is stopped and the
process of purging is started. According to the mode the indicator will show infor-
mation(for example) (see pictures 6.5 or 6.6), the LED#1 or LED#2 will be blinking fre-
quently until the process of purging is stopped.

' N ™

NI L —12

=[c]=] | [=lol=

\.

Picture 6.5-Purge Picture 6.6- Purge

Attention!
It is forbidden to switch off electric power supply before purge cycle is finished.

12
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6.2.4 Indication of malfunction code while failures in heater operation

While heater activation and operation there can be malfunctions. In case of malfunc-
tion the control unit deactivates the heater automatically. Every malfunction is coded and
automatically appears on the indicator (see fig 6.7). While this, malfunction ‘s code and
the LED showing the operation mode of the heater will blink rarely. The heater’s malfunc-
tion codes are described in table 6.1. Pressing of any knob of the control panel will switch
off indication of the malfunction code and bring the control panel in initial state.

4 N

\1,2 ,_

¥ /N

=)=

.
fig 6.7 The panel the indicator at heater malfunction

6.3 Control Panel installation and connection

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

The control Panel is fixed with double-faced adhesive tape, which is stuck to the back
side of the Control Panel. You can take out wires of the unit from its back or side cover. It
is necessary to degrease the surface used for Control panel installation. Take off protective
film from the tape and install the Control Panel on the prepared surface.

The connection of the Control panel to the heater is performed according wiring dia-
gram (see fig. 4.1).

13
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Table 6.1-Malfunction codes

Malfunction
code

Problem description

Commentary
Problem solution

01

Heat Exchanger overheating

Check the inlet/outlet pipe of the
heater for unpumped heated air flow.
Check the overheat sensor on the heat
exchanger, replace if necessary.

02

Possible overheating on tem-
perature sensor. The sensor
temperature (control unit) is
more than 55°C

While purging before start the control
unit is not cooled enough or control
unit is overheated during operation.
Check inlet/outlet pipe of the heater
for unpumped heated air flow and re-
peat activation to cool the heater.

04

Built-in temperature sensor
on control unit failure

Replace the control unit

05

Flame indicator failure

Check the flame indicator circuit for
disconnection fault with sensor dis-
connected of its plate. Resistance be-
tween contacts should not exceed 10
Ohm. Replace the indicator if it is not
operational.

08

Flame failure

Check the fuel level and fuel supply
system. Check combustion air system
and the exhaust pipe line. If the heater
can be started, check fuel pump and
replace if necessary.

09

Heating plug failure

Check the plug and replace if neces-
sary.

10

Air pump motor failure

Check the wiring of the air pump, re-
place motor if necessary.

12

Shutdown, voltage boost

Check the battery, regulator and pow-
er supply wiring. The voltage between
1 contact and 2 contact of connector
XS2 (see connection layout picture
4.1) should not exceed 16V (30V)

13

No further activation attempt
is possible

If possible quantity of activation at-
tempts is used, check the heating
plug, fuel level and fuel supply sys-
tem. Check combustion air system
and exhaust pipe line.

14
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Shutdown, low voltage

Check the battery, regulator and pow-
er supply wiring. The voltage between

15 1 contact and 2 contact of connector
XS2 (see connection layout picture
4.1) should be not less 10V (20V)
Ventilation period takes The heater is not cooled sufficiently
longer than usual during the purge. Check the combus-
16 tion air supply system and exhaust
pipe line. Check the flame indicator
and replace if necessary.
Fuel pump failure Check fuel pump wiring for short-
17 circuit fault or disconnection fault.
Replace the pump if necessary.
No connection between Con- | Check wiring, connectors.
20
trol panel and the heater
27 Air pump motor fault. Motor | Check air pump motor wiring, con-
won’t rotate nector, replace motor if necessary.
Air pump motor fault. Motor | Check air pump motor wiring, replace
28 won’t switch off, go on rota- | motor if necessary.
tion
Flame failure in the combus- | To check the storage battery, an elec-
30 tion chamber because of re- | trical wiring. (reduction of voltage

duction of voltage

can arise because of long inclusion of
an electric starter).

15
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See Figure 7.1 for scope of supply and connection diagram of basic heater components.

For list of basic heater components, see Table 7.1.

ENG

The package additionally includes repair kit candles and gaskets.

7. Scope of Supply

@
@

Figure 7.1 — Connection Diagram of Basic Heater Components
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Table 7.1

No. Designation Pieces Per
Set
1 | Heater (12V or 24V) 1
2 | Fuel supply intake 1
3 | Heat insulation 1
4 | Screen 1
5 | Fuel tank 1
6 | Holder with gasket 3
7 | Clamp 1
8 | Fuel Supply Pump Harness 1
9 | Power Supply Harness 1
10 | Air Intake 1
11 | Control panel ITY-8 with harness 1
12 | Transition Harness |
16 | Holder 2
17 | Exhaust Pipe Clamp 3
18 | T-connector 1
19 | Air Inlet Clamp 1
20 | Exhaust Pipe 1
21 | Connecting Tube (polyamide) L = 5500 mm 1
22 | Sleeve L= at least 70 mm (or one hose L= 4 x 70 = 280 mm) 4
23 | Gasket 1
32 | Bolt M6x16 6
33 | Bolt M6x20 6
34 | Bolt M6x25 1
36 | Screw 6.4 x14 6
38 | Nut M6 17
41 | Enlarged Flat Washer &6 11
43 | Split Washer 6 14
44 | Cap connector 2501CH-05 1
45 | Cap connector AMP 282762-1 1
46 | Fuel pump P327 12B wim P326 24B 1
47 | Clamp 13x26 |
48 | Clamp Torro 20x32/9W1 2
49 | Clamp Torro 10x16/9W1 2
50 | Clamp ABA min 10\9 8
51 | Plastic Clamp 200x3.6 8

*Delivery of an exhaust pipe 20 with not established screen 4 is possible.
Screen installation to make according to fig. 7.1.

17
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8. Installation Requirements

8.1 Heater Installation

Installed the heater indoors while bearing in mind the permissible operating posi-
tions shown in Figure 8.1. a) and b). The figure shows the two maximum assembly posi-
tions of the heater. Positioned the heater’s inlet vent in such a way to prevent absorption of
vehicle/heater exhaust gas in normal operating conditions. The gap between the
walls/partitions and the edge of the inlet vent shall be at least 50 mm (see Figure 8.1). The
distance between the walls/partitions and the edge of the outlet vent shall be at least
150mm. When assembling or operating the heater, ensure that no foreign objects enter the
inlet/outlet vents. Prior to assembly, ensure availability of spare heating plug and bear in
mind dismantlement requirements, as this will permit easier maintenance in future. At in-
stallation of the heater check that its case had no contact both with a floor and with other
parts of a cabin or a manned compartment. See Figure 8.2 for how to position mounting
holes to install the heater into the motor vehicle casing.

ATTENTION !! To ensure reliable performance, follow the above recommen-
dations carefully. Install the heater horizontally with the heating plug in the up posi-
tion as shown in Figure 8.1.

T

6 - floor-mounted

Profibited Prohibited

Figure 8.1 — Mounting Options

18
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44201

Figure 8.2— Mountiﬂg Holes Used ‘for Heater Installation

8.2 Air Inlet Installation

Do not allow combustion air to be sucked in from the passenger compartment or vehicle
cabin or boot. Position the pipe’s air inlet vent to prevent snow entering or choking the
pipe and to allow incoming water to run off. Ensure the vent is not facing oncoming air.

8.3 Exhaust Pipe Installation

When installing the exhaust pipe, be mindful of its high operating temperature. Cut the
exhaust pipe (a flexible corrugated metal hose) to size. Fix the exhaust pipe in place using
clamps and position it at a slight angle following the trajectory of gas flow. To protect
some parts of the vehicle (electric wiring and other harness) from high temperatures, there
must be heat insulation installed.( pos.9, fig.7.1)

To achieve a tight fit, prior to connecting the exhaust pipe to the heater pipe, make a
saw-cut of about 15mm along the length of the exhaust pipe without going beyond the
gripped part of the pipe. Ensure that the end of the exhaust pipe does not come into contact
with the rubber seal of the heater. Direct exhaust gas outside. Position the gas outlet vent
and the air inlet vent in such a way as to prevent exhaust gas from entering the combustion
chamber. Ensure that exhaust gas does not enter the passenger compartment of the vehicle
and that it does not get sucked in through the vehicle fan.

Do not allow exhaust gas to affect the performance of vehicle components. Position
the exhaust pipe outlet vent so as to prevent snow entering or choking the pipe and to allow
incoming water to run off. At the vent of the exhaust pipe the screen is installed, this nec-
essary for stable operation of the heater while working low idle. If this screen is not in-
stalled, install it according fig.7.1

Ensure the vent is not facing oncoming air.

19
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8.4 Installation of Heater Fuel Supply System
To prevent emergency situations, follow these instructions carefully.

8.4.1 Installation of Heater fuel pump and fuel tank
A fuel tank it is necessary to have so that the exit of fuel which can flow out from

its bulk mouth, on the earth was provided.
The bulk mouth of a fuel tank should not be in salon, a luggage carrier, in a motor com-
partment. If the bulk mouth is located on a vehicle lateral face the filler cap in the closed
position should not support car’s body dimensions. Fuel which can spill at filling of a fuel
tank, should not get on exhaust systems and electro wires. It should be taken away on a
ground.
For the purpose of an exception of leak of fuel from a fuel tank by gravity at infringement
of tightness of the fuel pump, a fuel tank it is preferable to have so that the fuel maximum
level was below a cut of a fuel tube of a heater.

The fuel supply pump should be mounted as close to the fuel tank as possible and
positioned below the tank’s lower fuel level (ref. Fig7.1 pos.5).

Spatial position of the fuel pump must match Figure 8.3, i.e., = 5 ° from the horizon-
tal.

F i gy o

AL DL

Figure 8.3- Permissible Mounting Position of Fuel Supply Pump

8.4.2 Installation a fuel supply intake in a regular tank of the car

Fuel can enter the heater through a fuel supply intake from the regular fuel tank of the car.
Fuel supply intake must be installed into regular fuel tank of the car according to fig. 8.4,a.
Perform installation of special washer with fuel supply intake to the tank inlet according
to fig.8.4,b) Perform installation of the fuel supply line from fuel supply intake to the
heater according to fig.8.5.

20
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/ a b
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.
R _‘lfVa// of a fuel fank 8%
] {
s
27 o176
4/
1 - fuel supply intake 4-washer 8
2- nut 8 5- special washer
3- washer 8 6-gasket

Fig 8.4 — Fuel supply intake installation

1 - regular fuel tank 4 - fuel pump
2 - fuel supply intake 5 - sleeve
3 — fuel supply line d=2mm

Figure 8.5 — Installation Diagram for Heater Fuel Supply System Using a fuel supply in-
take

8.4.3 Fuel intake from return fuel pipe with T-connector

- Allowed fuel intake from the return fuel pipe (unloading fuel from the engine to
the tank) with T-connector. Return fuel pipe should be free of pressure and goes at the bot-
tom of the fuel tank. The installation of the T-connector according to Fig. 8.6;

21
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1- regular fuel tank 4 — fuel supply line dy = 2mm
2 —return fuel line from engine to tank 5 - T-connector
3 - sleeve 6 - fuel pump

Puc. 8.6 — Installation Diagram for Heater Fuel Supply System Using return fuel
pipe.
When installing the fuel supply line, do not allow connecting sleeves to bend. Use a

sharp knife to cut the fuel tube as in Figure 8.7. The cutting location shall be free of inden-
tations, hairs and must not restrict flow through the tube.

Correct Incorrect

Figure 8.7 — Tube Cutting Prior to Installation

ATTENTION 1. Do not allow the fuel supply line or fuel supply pump to overheat. Do
not install the fuel supply line and fuel supply pump near the exhaust pipe or on top of the
engine.

2 The fuel supply line connecting the fuel supply pump to the heating element of the
heater should be installed at the same lifting angle.

22
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8.5 Installation of Heater Electric Circuit

Heater wire harnesses shall be installed in compliance with the heater wiring system as
shown in Figure 4.1. When installing, do not allow the wire harnesses to become overheat-
ed, deformed or dislodged during vehicle use. Attach the harnesses to the vehicle fittings
using plastic clamps.

Attention! Remove the fuse prior to installation.

L /
,4%;;2;87[5557 Socket AMP 929939-1

.

g

Gasket AMP 8289041 /

~

Figure 8.8 - Block and nest arrangement before installation
9. Post-installation Testing

9.1 When installing, ensure that:

- the fuel supply lines of the fuel supply system are leak-proof and all clamps are
securely tightened,
- the electric contacts of the harnesses and heater elements are securely installed,

- the shift knob located on the control panel is turned to the far left position by be-
ing turned anti-clockwise as far as it will go following the click.

9.2 Install fuse 25A .

9.3. Fill the fuel pipe system with fuel with the help of fuel pumping device(fuel
pumping device YIIT-1 can be ordered at manufacturer).After filling the system check that
the fuel pump system is not leaking.

9.4 Check that the heater is working :

- in ventilating mode,

- in heating mode.

The process of activation begins with purging of the combustion chamber. After purging
the process of combustion begins and the heater goes on working in operation mode.

9.5. Deactivate the heater. While switching off the heater the fuel stops entering and
the process of ventilation of the combustion chamber and heat exchanger starts.

9.6 Activate the heater while the vehicle engine is running and ensure that the heater
1s operational.
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ATTENTION! 1 When performing initial ignition following installation, the fuel supply
line should be filled with fuel using a fuel pumping device until the fuel level reaches the
inlet plug of the heater. If there is no pumping device, restart the heater as many times as
necessary to fill the fuel supply line.

2 Remember that each time the heater fails to start at the first attempt, the heater will
be restarted automatically by the control unit. If the heater is not activated after 2 at-
tempts, there will be malfunction code on the Control panel. (table 6.1)

10. Recommendations

10.1 To ensure consistent performance, the heater should be switched on for up to 5
minutes each month throughout the year (warm seasons included). This will prevent the
moving parts of the fuel supply pump from sticking,(which may be caused by leaving the
heater movable fittings in low-quality fuel for a long period of time).

10.2 Reliable performance depends on the type of fuel used depending on the atmos-

pheric temperature.

10.3 Check the battery charge level on a regular basis.

10.4 While operation Control unit program failure is possible. For example, the
heater is not activated or deactivated, does not come to sufficient heating power.

To fix the failure it is necessary to disconnect the blocks on the power supply harness XS2
and XP2(fig.4.1) for 1-2 min.

10.5 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)

11. Remedial Procedure for Heater Ignition Problems

11.1 Certain problems may be solved without contacting a maintenance station.

If the heater does not operate when switched on, proceed to the following steps:

1) Check the fuel level in the tank and in the fuel supply line beyond the fuel supply
pump,

2) Check fuse 25A,

3) Check to see that all the contacts of the connectors and the fuse block are securely
joined (contact corrosion is possible),

4) Disconnect blocks XP2 and XS2 of the power supply harness connector (fig 4.1)
for 1-2 min and then connect them.

11.2 All other types of heater malfunction will be indicated automatically on the
control panel according to the malfunction code.

11.3 If there are malfunctions except those specified in 11.1 does not remedy any
of the problems that you may be having, please contact an authorized maintenance station.
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12. Transportation & Storage

12.1 The heaters are safe to transport and may be transported by any means of
transport, including air and rail transport providing the packed products are protected from
atmospheric precipitations and climatic factors as per requirements specified in Section 5
of GOST 15150-69 and mechanical effects as per requirements specified in Category S of
GOST 23216-78.

12.2 As far as climatic factors are concerned, transportation and storage conditions
shall comply with storage requirements set out in Section 5 of GOST 15150-69.

13. Warranty

13.1The 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 50,000 km.

13.2 Appointed tenure of employment of heater - 3000 hours.

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

13.4 A manufacturer does not accept claim on incompleteness and mechanical dam-
ages after sale of heater.

13.5 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 guid-
ance. 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.
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