1. BBeaenune

OCHOBHOU YacThIO HE3aBUCHMOTO BO3AyIIHOTO otonuTes canoHa JPQNSS5(B nanpHelineM mnedkn)
SBIIsIeTCS. HeOOoJbIIasi TOIUIMBHAS IeUb YIpaBiiseMas OJHOKPUCTAIbHBIM MHKPOIIPOIIECCOPOM.
Kopryc meukun (TermiooOMEHHUK) 3aKIFOUEH B KOXKYX, KOTOPBI paboTaeT Kak BEHTHJISIIUOHHBIN
KaHaJ. XOJOAHBIN BO3JIyX BTSATHWBAETCS BEHTHJISITOPOM B STOT KaHAN U TOCIE HarpeBa BbIIyBaeTcs
U3 Hero, oOpa3ys TeM cambiM, HE3aBHCHUMYIO OT OPHUTHHAIBHON HarpeBarelbHOW CHCTEMBI
TPAHCIOPTHOI'O CPE/ICTBA, COOCTBEHHYIO HArPEeBATEIbHYIO CUCTEMY. TakuM 00pa3oM, TEI0 MOXKET
MOCTYyNaTh OT MEYKU B KAOWHY BOJUTENSI U MACCAKUPCKUN CaJOH, HE 3aBHCHMO OT TOTo, paboTaer
JIBUTaTeIb TPAHCIIOPTHOTO CpejcTBa, Wi HeT. llpuHnunuanbHas cxema mpeacrtaBieHa Ha Puc.l.
VYipaBieHue NEUKOdl MOJHOCTHIO AaBTOMATHU3MPOBAHO. J[OCTOMHCTBA MEUKH 3aKIIOUAIOTCS B €€
KOMITAKTHOCTH, TIPOCTOTE YCTAaHOBKH, OSHEProcOepekeHuH, 3alllUTe OKpY’Kaloled cpensl,
0€30IaCHOCTH, HAJAEKHOCTH U IPOCTOTE OOCITYKUBAHHUS.

Puc. 1

1 — BBIKITIOYATENH

2 —meuka

3 — TOILTUBHBIN HacoC

4 — nepeBOAHOMN TPONHUK
5 — 010K mpeIoXpaHuTENIeH

2. OcHOBHBIE TEXHHYECKHE MapaMeTphbI
OCHOBHbBIEC TEXHUYECCKHUE napaMeTpbl IMMPCACTABIICHLI B TaGJII/II_Ie 1.

Tabmuma 1

Temnosast MmommHOCTH (BT) 5000

Torutuso OeH3uH U3EID

Homunansrnoe Hanpspxenue (B) 12/24 12/24

Pacxon TorummBa 0,19 — 0,66 0,19 — 0,60

Homunanbhas morpebdisiemas momHocTts (BT) 15—90

Pab6ouas (oxpysxaroreii cpessi) Temmeparypa (°C) -40 — +20

Bec (xr) 5,9

Pasmepsr (Mm) 425%x 148x 162

3. YerpoiicTBO M NpUHIIUN PAGOTHI

YerpoiicTBO Tieukn npescTaBieHo Ha Puc.2.



Puc.2

1 —meuka

2 —KOXKyX

3 — KOHTpOJUIEep

4 — nuANEKTPUYECKUil MaT

3.1 Ileuka

Ha Puc. 3npezacrasiena cTpykTypa Mevkd U KOTpoJuiepa B coope.

TernmoooMmeHHUK 15, IBISIOMUNCS KOPITYCOM TOTUIMBHOMN M€Y, M3TOTOBJICH TUTHEM MO IaBJICHHEM
U3 aIIFOMHUHHMS, UMEET 110 BCeil TOBEPXHOCTH W B 3a/IHEH YacTH oxyaxnaronime pédpa. J[pimorapHas
TpyOa 22 ycraHOBIIeHA BO BHyTpeHHEM MpocTpaHcTBe. Kamepa cropanus 20 ¢ 3aIIUTHBIM KOXKYXOM
KpenuTcs Ha mepenHeld yactu 12 meiMorapHoil TpyObl. TommmBo mocTymaeT B KaMepy CTOpaHHs
yepe3 TOIUIMBONPOBOA 19 u BocmiameHsieTcss TpU TMOMOIIM 3amainbHOW cBeun 11 mocie
pactbuieHust. [lmams momamaer B 3a30p MEXIy BHYTPEHHHMH CTEHKAMH KOpITyca TIEYKH depes
3aJHIOI0 HampaBistonlyro TpyOky 13 kxamepwl cropanus. Bpixon ocymiecTBisieTcss depes
BBIXJIONHYIO TPyOy 23. CBeXUl BO3IYX, MOAACPKUBAIOIINA TOPEHUE, ITOCTYIAeT Yepe3 BO3AYITHBIN
nopT 17 u HampaBIsieTcs B ABIMOTAPHYIO TPYOY BEHTHJIATOPOM IMOIEPIKUBAIOIITNM ropeHue 18.

Puc. 3

1 — xoHTpoyep; 2 — BHWHT, 3 — JaT4yuK meperpeBa; 4 — BUHT; 5 — garuuk Temmeparypbl
(BHyTpeHHel); 6 — KpbUIBYaTKa BEHTWJISATOpa o0orpeBa, 7 — BHHT, 8 — mpOKJIaJIKa



terooOMenHuka, 9 — BuHT, 10 — BuHT, 11 — cBeua HakanuBauusg / JaTYUK IUIaMeHu, 12 —
MepeHssl 4acTh JbIMOTapHOW TpyOwl; 13 — Hampamisiomas Tpyda; 14 — yIIOTHUTEIBHOE
Konbeio; 15 — TtemmooOmenHuk; 16 — awmdnexkTpuueckuit mar; 17 — 3abop Bo3myxa s
MOJJIEP)KKU ropeHus; 18 — BeHTUIATOp nmoepkuBaroIuii ropenue; 19 — ronmsHas TpyoOka; 20
— Kkamepa cropanusi; 21—BuHT; 22 — pIMorapHasi Tpyoa; 23 — BBIXJIONHAS TpyOa

3.2 Koxxyx
2 4 Punc. 4

1 —xpsIlKa pacupeeTuTeTsHOM KOPOOKH;

2 — BEepXHSS KPHIIIKA,

/3 —KphIlIKa Ha BBIXOJIE TOPSUETO BO3LYyXa,;

4 — HWXKHSS KPHIIIIKa,

5 — KphIlIKa Ha BXOJIE MTOTOKA BO3yXa B MEUKY;
6 — KpBIITIKa Ha BXOZE BO3ayXa

CtpykTypa Kokyxa mnpejacraieHa Ha Puc.4. OH COCTOUT U3 BepXHEH KPhImKH 2 (KphIIIKa
pacrpee/uTeNIbHOM KOpoOKH 1 MOoxkeT ObITh 3a(hMKCUPOBaHA HA OTBEPCTUU B BEPXHEU KPHIIIIKE),
HWKHEH KPBIIKA 4, KPBIIKA Ha BXOJIE BO3yXa 6, KPBHIIIKH HA BXOZE MTOTOKA BO3/IyXa B MEUKY S U
KPBIIIKA HA BBIXOJE TOPSIYEro Bo3ayXa 3. DTH KOMIIOHEHTHI (POPMUPYIOT KaHAI MPOXOKICHHUS
Bo3ayxa. Kpeutbuarka Bentmistopa (Puc.6 -3) ocymiecTBisieT 3a00p X0I0aHOTO BO3ayxa. Bosmyx
HarpeBaeTcs TeINTIOOOMEHHUKOM U BBIAYBAETCS HApPYXKYy.

3.3 Kontposiep

Kontpomnep (Puc. 3 - 1) pacmonioxxeH mepes IMEYKOoi, M03aqd HarpeBaTeIbHOTO BEHTHIIATOPA.
KonTponnep, cHaOXEHHBIA OTHOKPUCTAILHBIM MHUKpOIporieccopoM. llocie BKIIOYCHHS TI€UKH,
KOHTPOJUIEp aBTOMATUYECKH HAYMHACT OCYIIECTBISITH MOHUTOPHHT U yIIPABICHHE BCEMH pabOYNMHU
MpOIlelypaMH 1 BBITOJTHSTH 3alIUTHEIC ()YHKIIMY B COOTBETCTBHE C 3a/IaHHBIMU IIPOTPAMMaMH.

3.3.1 Konmponw ¢pynkuyuonuposarnus

Hacrpoiika 1 KOHTpOJbh (YHKIIMOHMPOBAHMS OCYIIECTBISICTCS HA MPOTSDKEHWH BCETO pabodero
uKIia (3amyck — paboTa — ocTaHOBKa). B mporiecce paboThI MeYKH KOHTPOIHPYIOTCS CIIETYOIIHE
IapaMeTphl: CKOPOCTh BpAIEHUsl JBUTaTelsl BEHTUIATOPA, 4YacToTa TOIUIMBHOIO HAcoca,
cpabaTblBaHuE 3amaJbHON CBEUM € 3aJaHHOW YacTOTOH, KOJMYECTBO TOIUIMBA, IOJABAEMOIO
TOIJIMBHBIM HACOCOM, IEPEKITIOYEHNE MEXY CBEUOH M IaTUUKOM IUIAMEHHM C 3a/laHHON 4acTOTOH U
U3MEpPEHHON TeMIEepaTypol, TeMmueparypa BHYTPM II€U4KH, TeMIleparypa Ha IOBEPXHOCTH
TEIJIOOOMEHHUKA U PsIII IPYTUX TapaMeTpoB.

3.3.2 bnokupoeka é pezyibmame HeucnpagHocmeil

B cjIydae, Korga B IICYKC HE MOXET HpOHSOfITPI BOCIIAMCHCHHUEC, WUJIIA HEC MOXKCT IMOAJACPKUBATHCA
TFOpeHHUC IIOCJIC BOCIUIAMCHCHUSA, B CJIydac O6pBIBa, HJIM KOPOTKOI'0 3aMbIKaHHA B ICNIM CBCYU,
JABUTATC]Id BCHTUIIATOPA, TOINNIMBHOTO HACOCA, pa3MYHBIX AAaTYUKOB M KOMIIOHCHTOB, B CJIy4dac
neperpesa TeHJ'I006MeHHI/IKa, B CJIydac Korja IATb pa3 NPCPhIBACTCSA TOPCHHUE, WA ABAXKIbI HE
IMPOUCXOAUT BOCINIAMCHCHHE, B CJIy4dac HCIIOJIAAO0K C HAIIPSHKCHUEM IIUTaHUA II€UYKa OTKIIIOYACTCA U



BXOJIUT B COCTOSTHUE OJIOKUPOBKH JIJIsl CBOCH 3aIlUTHI.
Jnst cHATHS OIOKMPOBKH BBIKIIIOYMTE OCHOBHOW BBIKJIIOUATENhb M 4Yepe3 2 CEeKYHIbl BKIIIOYHTE
BHOBb.

3.3.3 Cuznan o Hanuuuu HeucnpagHocmeil

st ymoOcTBa OOCTYKMBaHUS U PEMOHTA THI HEHCIPABHOCTH MOXKHO OIMPEAETUThH Onaromaps
UHIUKaTopy (3e7EHBIA  CBETOMMOM) PpACIIONIOKEHHOMY OKOJIO BBIKItOUarens. lIpu Haauuuu
HEUCIPABHOCTEH CBETOJMO]] HAUMHAET MUTATh C Pa3NUYHON 4acTOTOH. Mexay AByMsI OBICTPBIMU
BCIBIIIIKAMHA CBETOMO/IA TIPOUCXOIUT HECKOJBKO MEIJICHHBIX BCIBIIIEK CBETOINOAA ¢ YacToToi 1,3
['m. KommuecTBO MeEIJICHHBIX BCHBIIEK CBETOAUOJAa TOBOPUT O XapakTepe HEHUCIPaBHOCTH.
Cwmotpute Tabmmiy 2.

Tabmuma 2

KonuuectBo Benbimexk  [IpuunHa HeMcnpaBHOCTH

1 Bropas HeynauHas onbITKa 3arycka

2 [1aTh1it pa3 npepbIBaeTCs ropeHue

3 Hanpspxenue nutanwus 3a nmpeaenaMil HOMUHATBHOTO

4 Temmeparypa gaunka miaMeHH CIUIIKOM BBICOKA MPU 3aITycKe
5 OOpBIB WM KOPOTKOE 3aMBbIKaHHUE TN JaTYnKa IJIaMeHN

6 OOpBIB WM KOPOTKOE 3aMBbIKaHUE TIETTH JTaTYNKa TEMIIePaTyphl
7 OO6pBIB MM KOPOTKOE 3aMBbIKaHUE IIEMU TOTUIMBHOTO HAacoca

8 OOpBIB, KOPOTKOE 3aMBIKAHUE IIeTIH, WIMKJIUH JBUTATEINs BEHTUIISTOpA
9 OOpBIB WM KOPOTKOE 3aMBbIKaHHUE TN 3allajIbHON CBEYH

10 [Teperpes

11 OOpBbIB UM KOPOTKOE 3aMbIKaHHUE IIENU JaTUuKa Meperpena
12 OOpBIB WM KOPOTKOE 3aMBbIKAaHUE TIETTH BBIKITIOYATEIIs

3.3.4 Cxema conpaxcenusn

Cremyrormasi cxema COTPSDKEHUST MOXKET OBITh OOHapy)KeHa Ha KopIyce KOHTpojuiepa: pazbém X1
JUISL JIBUTATeNIsl BEHTHIATOpA, X2 JUIs 3amajibHOM cBeud / jardymka TuiaMeHw, X3 JUIsS Jarduka
neperpesa, X4 Ui TOIUIMBHOTO Hacoca, X5 [T JaTyrka Temieparypsl, X6 mis ajgementa «Holzer»
u X7 s OCHOBHOTO KryTa MpoBomoB. CMOTpHUTe pacmoyiokeHue pa3béMoB Ha Puc. 5.
CoenuHUTEIBHBIE YaCTH CHIEIaHBI TaKHUM 00pa3oM, YTO HEMpaBWIILHOE ITOJICOCIMHEHUE ClelaTh
HEBO3MOXKHO.

Puc. 5




3.4 JlaTudKH U 3aIMHUTA
3.4.1 lamuuk naamenu

JlaTumk mjaMeHu BBITIONMHSET JIBOIHYIO (yHKIMI0. Korya o ucnonp3yercs Kak 1aT4dK IIaMeHH, TO
U3MEHEHUE €ro CONPOTUBJICHHUS B 3aBUCUMOCTH OT TEeMIIeparypbl CIYy)KUT [UIsl KOHTPOJIS
TEeMIepaTypbl BHYTpH TMedkd. Ha cTraguu BOcCIIaMEHEHHs] TOIUTUBA OH HCIONB3YyeTCs IS
ompenerneHus ¢akTa BoCIUIaMEHEeHHs. B cTaHmapTHOM pexume paboThl TATYMK UCIIONB3YeTCs IS
KOHTPOJISI IIPOLECCA TOPEHUS.

3.4.2 Jlamuuk nepezpesa

JlaTuuk meperpeBa yCTaHOBIIEH B Ce€peMHE BHEIIHEH CTEHKH TernooOMeHHMKa. Ecim Temneparypa
npebimaer 250 €, To KOHTpoiiep pa3MbIKaeT LENb UIYIIYI0 K TOIIMBHOMY HAacocy, Ioaada
TOIJIMBA IIPEKpAIAeTCs U IeUKa BBIKIIFOUAeTCs JJIs 3allUThI OT IIeperpesa.

3.4.3 /lamuuk memnepamyput

Jlaruuk Temmeparyphl IOJAKIIOYAETCS K COOTBETCTBYIOIIEMY pa3béMy KOHTpoiuiepa. JlaTumk
U3MepsieT TeMIlepaTypy Bo3jyxa Ha Bxoze. [lo pe3ynbsraraMm m3mepeHus: TeMIeparypbl KOHTPOJLIED
perynupyet pabounii pesKuM U BBIXOJHYIO MOITHOCTh KaMephl CTOPAHHUSI.

3.5 BreIikirouarean

Brixmovarens npeacraBieH Ha Puc. 6. Pyuka ympaBrneHUWsS BBIKITIOUAaTeNss WCIOJIB3YeTCs IS
BBHITIOJTHEHHSI CIEAYIOMUX OMNEepalnii: BKIIOYCHUS M BBIKIIOYEHUS TEUKU, CHSITHUS OJOKHUPOBKH
MIEYKH, TPOU3OIICANMEH B pe3yabraTre BO3ZHUKIIAX HEUCIPABHOCTEH, W TEPEKIIOUCHHS MEXITY
pexxuMaMu paboThI ¢ MOCTOSHHOM TeMIleparypoil M MOCTOSTHHONW MOIITHOCTRIO MPU TTOMOIIH KHOIIKH
MEPEKITIOUEHIS PEKUMOB.

Pexxum paboThl ¢ MOCTOSHHOHM TeMIeparypoil: KHOMKa MEPeKIIOYeHHs] pPEXMMOB HE Haxkara,
CBETONIMOJ] WMHIUKATopa TOPUT KpacHbIM. llpm TOMOIIM py4YKH YOpaBlIeHHS YCTAaHOBHUTE
TeMIIepaTypy HarpeBaeMoro MpocTpaHcTBa (BO3MOXHA yCcTaHOBKa TeMmeparypsl oT 5 1o 35 ).
PesxuM paOoThI ¢ TTOCTOSHHON MOIITHOCTBIO: KHOIKA MEPEKIFOUSHHSI PeXKIMOB Ha)kaTa, CBETOIHO
WHJKATOpa TOpUT 3eNEHBIM. [Ipu moMoIny pydku yrmpaBieHUsS] YCTAHOBHUTE KEIAeMYI0 MOIIHOCTh
(Bo3moxkHa ycranoBka ot 1,510 5 kBT).

HenpepbiBHOE cBeueHMe MHAMKATOPA (3€JIEHBIM) TOBOPUT O HOPMAJIbHOM paboTe meuku. Muranue
HHIMKATOPa TOBOPHUT O HAJIMYMK HEUCIIPABHOCTEH (moapoOHOCTH cMOTpH B paszaeie 3.3.3).

Puc. 6

. @
3 1 —xopmyc
j 2 —pyuKa yrnpaBlIcHHs
3 — HMHIUKATOP

'f11|:'|

3.6 UcTOouHMK nUTAHUS

WcTouHuk mnuTaHUS JJIS. JAaHHOM IICYKH OpEACTaBIIAICT c0o00¥ OOBIYHBI HCTOYHHMK ITHTAHUS
UJCHTUYHBIN HUCTOYHUKY JIA JABUTATCIIA aBTOMO6I/IJ'I$I, HO C HE3aBHCUMBIM YCTPOﬁCTBOM 3alllUThI.
Kor,ua HAITPSOPKCHUE MMTAHUA BBIIIC BEPXHCTO IMMPEACIIa NI HUKEC HUKHCTO IIPEACIIa HCIPCPBIBHO HA
IMPOTAXKCHUN 20 CCKYH]J, IIC€YKa aBTOMaTHUYCCKH OTKIIIOYacTCd H COOTBeTCTBYIOH_[I/Iﬁ CHUT'HaJI
MOABJISICTCA HA UHAUKATOPC.



3.7 llogaua ToriuBa

[Tomaua TorMBa B MEYKY MOXET OCYIIECTBISATHCS M3 OeH300aKa, WU U3 HE3aBUCUMOM EMKOCTH C
toruuBoM. CrienuanbHBIA TOIUIMBHBIM HAcoC HCHONB3yeTcs MMl Tepelaud M PeryIupoBKH
KOJINYECTBA [IEPEIaBaEMOT0O TOILIINBA.
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Puc. 7
1 — meuka; 2 — OCHOBHOM XIyT MpOBOJOB; 3 — JAepXKarelb mpenoxpaHurtens; 4 —
caMOHape3aroluiicsl BUHT, S5 — KpbllKa OJioka ImpefoXpaHuTenell; 6 — npenoxpaHureib;, / —
BBIKIIIOUatrennb;, 8 — pa3zeéM X9 mig Beikmodarens; 9 — pazsém X8 anma  IMarHOCTUKH
HeucnpaBHocteit; 10 — TpyOka momaum torumBa; 11 — mepeBonHO# TpoiiHuk; 12 — xoMyT Ha
ToIUMBHON TpyOe; 13 — ¢duruHr Ha TOTUMBHOW TpydOe; 14 — TtorumBHas TpyOka;, 15 —

TOIUTMBHBIA (uiIbTp; 16 — TOmmBHBIA Hacoc, 17 — coelMHUTENbHBINA 3aKUM JUISI TOIUTMBHOTO
Hacoca; 18 — BBIBOIBI JIJIsT TIOJKITFOUEHHUST TOIUTMBHOTO Hacoca, 19 — neprarenb JUisl TOIUTHBHOTO
Hacoca, 20 —BuHT M6; 21 —u3oruyTas npyXuHHas 1maitoa; 22 — aeMmndupyroriee yrjaoTHeHHUE,
23 — 3aXuM JUIA BXOAHOW BO3MYIIHON TpyOku, 24 — BXomHas BO3AyIIHAs TpyOka; 25 —
3aIIUTHBIA KOXKYX JUIsI BXOJHOU BO3IYIIHOM TpyOkH; 26 — camopes; 27 — QUKCUPYIOIIHN 3a%KUM
JUIS BXOJHOW BO3IYIIHON TpyOKH; 28 — 1mmaitba; 29 — npoknanaka; 30 — 3axuM 11 BBIXJIOIMHON
TpyOsl; 31 — BeIXJIONMHAs TpyOa; 32 — (QUKCUPYIONIMKA 3aKUM ISl BBIXJIOMHOH TpyObl, 33 —
3aIATHBINA KOXKYX TSI BEIXJIOTTHOW TPYOBI



4. YeTaHOBKA

Tonmbko cnenuaibHO TpeAHA3HAYEHHBIE JUISI 3TOT0 KOMIIOHEHTHI MOTYT HCIIOJNb30BaThCs IS
ycTaHoBKH meukn. Ha Puc7. mpeacrasieHa cxema ycrtaHoBKH. [lojokeHne m cmoco0 KperuieHus
Pa3IMYHBIX KOMIIOHEHTOB MOKET OTJIMYATHCS B 3aBUCUMOCTH OT MOJIETH TPAHCIIOPTHOTO CPEJICTBA,
HO OCHOBHBIE IMPHUHIIUIBI, W3JIOKEHHbIE B JJAHHOW IVIaBe, JIOJDKHBI coOmoaarkcs. B mpoTtuBHOM
ClIy4ae Tieuka MOXKeT paboTaTh HE HaJyIekKalluM o0pa3oM, JTUOO0 MOTYT BO3HHKHYTH MPOOJTIEMEI C
0€301acHOCTEIO.

4.1 Tpebosanusa K ycmaHoeKe u Mecma yCHaHOGKU NeYKU

4.1.1 3ampemaeTcss WCIOIB30BaTh MEUYKY B HEMOCPEACTBEHHON OJM30CTH C TMOKAPOOIIACHBIMH H
B3PBIBOOMIACHBIMU BEIIIECTBAMH.

4.1.2 3ampemiaercss HCIOJIB30BaTh IEYKY B 3aMKHYTOM IIOMEIIEHHH (TakoM KakK rapax WiIn
MacTepckasi 0e3 BEHTHJISIIUHU) 4TOOBI M30ekKaTh PUCK OTPABJICHHS BEIIECTBAMU BO3HHKAIOIIUMH B
pe3yibrare ropeHusl.

4.1.3 3anpemaeTcs ycTaHABIUBATh I1€UKY B CIHIAJIbHE.

4.1.4Ecnu neyka yCTaHABJIMBACTCS Ha CIICIMATM3UPOBAHHOM TPAHCIIOPTHOM CpeJcTBe (Hampumep,
TPaHCIIOPTHBIX CPEACTBAX U TEPEBO3KH OMACHBIX TPy30B), TO TPH YCTAHOBKE JOJKHBI
coOmoarbes 0coOble MTpaBuIIa.

4.1.5 3anpemaercs pa3Memars OaUIOHBI ¢ TOTUTMBOM, OaJIJIOHBI TIOJ] JIaBJIEHWEM, OTHETYIIUTENH,
OJIeK Ty, OymMaru u T.J1. TOOJIM30CTH TIEUKH UJIM HAITPOTUB BBIXOJA TOPSYEro BO3AyXa.

4.2 Yemarnoeka

4.2.1 Tleuka MoxeT OBITh yCTaHOBJICHA BHYTPH WJIHM CHApyXH TpaHCIOPTHOTO cpenctsa. [lpu
YCTaHOBKE BHYTPH KaOWHBI WJIM MACCAXKHPCKOTO CAJIOHA JIOJDKEH OBITh HCIIONB30BAH 3alUTHBIA
KOXYX, KOTOPBIA H30IHUPYET TeYKy OT KaOWHBI WM CcalloHa. 3allUTHBIA KOXYX JOJKEH
o0ecrieunBarh JIOCTAaTOYHYIO BEHTHJISAIMIO HApY)Xy. lTemmeparypa BHYTPH 3aIlUTHOTO KOXyXa He
nomxaa mpeBbimarte 40 C, B MpoTUBHOM CiTydae MOTYT BO3ZHUKHYTH IpoOiemsbl. [Ipu ycTaHoBke
MIEYKA CHAPY)XH TPAHCIOPTHOTO CpeACTBAa HEOOXOAMMO TIPEIyCMOTPETh CPEACTBA 3aIlUTHI OT
MIOTIa/IaHUs BOJII BHYTPb MEUKH.

4.2.2 Jlnst ynoOcTBa MPOXOXKJIEHUSI BO3AYITHOTO IMOTOKA, YIOOCTBA YCTAaHOBKH M OOCTY)KHBAaHHS
MEYKU NpH €€ YyCTAHOBKE JIOJDKHO OBITh MPEAYCMOTPEHO JOCTaTOYHOE CBOOOJHOE MPOCTPAHCTBO.
CmMmoTpuTe paMKy W3 JABOMHON IMyHKTHPHOW JTUHUH Ha Prc.8 ykaspIBaromryro Ha MPOCTPAHCTBO IS
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Puc. 8

A — BXom Bo3myxa Hjisi HarpeBa, B — Bexom Harperoro Bosmyxa, C — BXOJ BO3ayXa ISt



noJiiepKaHus ropeHus; D — BBIXOJ BBIXJIONHEIX Ta30B; E — Bxon TommmBa; F — cBoboaHast 30Ha
4.2.3 Mexay TeYkol W YCTAaHOBOYHOW IOBEPXHOCTBHIO TPAHCIOPTHOTO CPEACTBA HEOOXOIUMO
o0ecreynThy Xopollee YIUIOTHEHUE. Mexny medkoili © YCTAaHOBOYHOW MOBEPXHOCTHIO
TPaHCIIOPTHOTO CPEJICTBA JIOJDKHA OBITh BCTaBJICHA CIIeIIHANIbHAS MTPOKIIajKa (Kak moka3aHo Ha Puc.
8), koropass TOCTaBISIETCS MPOU3BOJUTENIEM. YCTAaHOBOYHAs TOBEPXHOCTH JIONKHA OBITh
JIOCTaTOYHO POBHOH. MecTo, Ha KOTOpOe€ YCTaHaBIMBAaeTCs I€YKa, JODKHO HMETh HEPOBHOCTH
menee 1 mwm. Ilocime Toro kak OyayT HpOCBEpIIEHBl YCTAHOBOYHBIE OTBEPCTHUSI HEPOBHOCTHU
MIOBEPXHOCTHU JOJDKHBI OBITh yCTpaHEHbl B COOTBETCTBHHM C JaHHBIMU TpeOoBanusMu. llocne
YCTaHOBKH IJIOTHO 3aKPyTHTE YeThIpe MOCTaBIsIeMble MPOU3BOAUTENEM raitku M6. Yoeautech, 4ro
B 3a30pe MEX]Iy IEYKON M YCTaHOBOYHOM MOBEPXHOCTHIO TpaHcmopTHOro cpenactea (Puc. 8 -F)uer
MMOCTOPOHHUX MpeAMeTOB. PacmonokeHue yCTaHOBOYHBIX OTBEpCTHH TpecTaBieHo Ha Puc. 9.
LIpeoynpeosicoenue: neped NOBMOPHOU YCMAHOBKOU NEUKU HEOOX00UMO 3AMEHUMb NPOKIAOK).
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4.2.4 HanpaBiieHHe YCTAHOBKHM Te4uku mpeactaBieHo Ha Puc. 10. byasre BHUMAaTeNnbHBI, YTIIBI
HaKJIOHA HE JIOJKHBI MPEBBINIATh YCTAHOBICHHBIE MPEIENbl, B MPOTUBHOM CJIy4ae 3TO MOXKET
MOBITUSITh HA paboTy MEYKH.

0-90° 0 -90° 0 -90° Puc. 10

( 1 N\ / L \

l. L1 4 @ Hﬁ”ﬁ f ¢

a -3

4.2.5 Tlocne ycTaHOBKHM TMEUYKH YOEIUTECh, YTO KpBUIRYATKa BEHTHIISITOpA HE 3ajicacT HUKAKUE
Onmu3neKaIue 4acTH.

4.2.61locne ycTaHOBKM 3amUINMTE JIaTy MEPBOTO 3allycKa Ha TaOJIMYKe PacIoOKEHHON Ha TIIEUKe.
Takast oTMeTKa JTOJIKHA MPUCYTCTBOBATH BCET/IA.

4.3 Yemanoska cucmema Hazpesa 6030yxa

4.3.1 Cuctema HarpeBa BO3JIyXa IEYKH HE JODKHA COEIUHSATHCS C BO3AYIIHBIM KaHAIIOM
TPAHCIIOPTHOTO cpeacTBa. MoXKeT OBITh 3aJ€MCTBOBAH PEXXUM JTUOO0 HE3aBUCHUMOW HapyKHOMU, JTHOO
BHYTpPEHHEH ITUPKYISAIUH.

4.3.2 Ilpu momcoeqMHEHUN K TI€UKe BHEITHEH TpyObl HarpeBa BO3/yXa, JTUaMETp TPyObl JOKEH
obITh HEe MeHee 90 MM. Marepuan TpyObI T0KeH BblepKuBaTh Temmeparypy 150 €.

4.3.3 MakcuMabHBIN TIepenas JaBJICHHUs] MEXIy CTOPOHOH BXOJa M CTOPOHOW BBIXOZAa BO3yXa



cUCTeMbl JoJmKeH ObITh He Oombine 0,3kl ]a.

4.3.4 Topsunii BO3IyX W3 CHCTEMBlI HarpeBa BO3JyXa HE JOJ/DKEH IOomNajarh Ha HE TEIJIOCTOHKHE
gacTd. B ciydae maccaXXupckoro TPaHCIOPTHOTO CPENCTBA HEOOXOIUMO TMPUHSATH MEPBI, YTOOBI
n30exaTh OJIOKMPOBKH MOTOKA TOPSTUETo BO3IyXa maccaxupamu. [Ipu HeoOXoauMOoCTH MOXKET ObITh
yCTaHOBJIEHA 3allIUTHAS CETKA.

4.3.5B cirygae Hapy»KHOHM YCTaHOBKH IE€YKH HEOOXOAMMO TMPETyCMOTPETh TaKOE MOJIOKEHUE IopTa
BXOJIa BO3/IyXa, KOTOPOE MO3BOJIUT FapaHTUPOBAHHO U30€XKaTh MPH HOPMAIBHBIX YCIOBUSIX PaOOTHI
ToTIaJ[aHe BHYTPb BOJIBI.

4.3.6 B cmydae BHyTpeHHEH YCTAHOBKM TEUKH HEOOXOJMMO MPHUHSATH MEpPHI 4TOOBI M30exarb
OMaIaHus TOPSIYEro BO3/IyXa ¢ BBIXO/IAa HA BXOJHOM MOPT Mevku (Kak mokaszaHo Ha Puc. 11).Eciu B
9TOM peXUMe BXOJHAasl TpyOa He MOJICOCTUHSETCS, TO Ha BXOJ/e TEUKH JOHKHA OBITh YCTAaHOBJICHA
Kkpbimnka ¢ cetkoil (Puc. 4 -6). Bo3ayx Ha BXOJ IEUKH JOJKEH IOCTYIATh M3 XOJOTHBIX MECT
cajioHa, TAaKUX KaK MecTa MO/ KpecIaMy WU 33 THIUM JIUBAHOM.

TTHI
A

Al '
( ) Puc. 11

\ D -

a) PaBUIBHO 0) HEMpaBUIILHO

4.3.7B ciayyae HapyXKHOH WM BHYTPEHHEH YCTAHOBKH TEUKH HEOOXOIUMO YCTAaHOBHUTH BHEITHHUI
JATYUK Temreparypbl. JlaTuuk JOobKeH OBITH YCTAHOBIIEH B MecTe, B KOTOPOM Ha Hero He Oyaer
BJIMSATH IOTOK TOPSYEro BO3/AyXa, BIAJeKe OT MCTOYHWKOB NHUTAHWS, BHE TOMAJaHUS TMPSIMBIX
COJTHEUHBIX ITyuell U MecTe He 3aropaKMBaeMbIM JIPYTUMH oObekTamu. OTBepCTHE AJIsi MPOBOIOB
CBEPIIATCS 3a pacIpeeTuTeIbHON KopoOKoii. KOHITBI OT 1aTumka MmpoIrycKatoTes 4epe3 OTBEPCTHE U
MOJICOCTUHSIOTCS K pa3zbeMy XS KOHTpoyuiepa. 3a30p MeXAy KOHIIAMH JaTdyuka W KpasMu
OTBEPCTHS JIOJKEH OBITh MUHUMAJILHBIM, YTOOBI IIPEIOTBPATUTh YTEUKY BO3IAYIITHOTO TIOTOKA.

4.4 Yemanoexka cucmembsl noOauu moniueda

4.4.1 Tlomaya TomiamBa B TEUKY MOXKET OCYIIECTBIATHCS W3 OeH300aka, WU W3 HE3aBHUCHUMOM
EMKOCTU ¢ TOIUIMBOM. [IpyM HCHONB30BaHMM HE3aBUCUMON EMKOCTH C TOIUIMBOM 3allpeliaeTcs
yCTaHaBIMBaTh €€ B KaOWHY, IMacCaXUPCKUH CaJOH, WU JIF0O0E JIpyroe MecTo, IAe €CTh yrposa
Bo3ropanusi. Takxe B IEpEUHMCIICHHBIX BBIIIE MECTAaX 3alpeliaercs pa3Meliarb BXOAHOW MOpT
IIOJIaYH TOILJIBA.

4.4.2 Tlepenag BBICOT MEXIY IMEYKOHM, TOILTMBHBIM HACOCOM U MEXIYy O€H300aKOM M TOILTUBHBIM
HACOCOM C03/1aéT JaBiieHue (BCAChIBAIOIIYIO CHITY) OT TOILIMBA K TOILTHBHOMY Hacocy. BHyTpeHHMIA
JIMaMeTp W JUIMHA TOIUIMBHOM TPYOBI CBSI3aHBI C CONPOTHBIIEHHEM HCIBITHIBAEMBIM TOILIMBOM Ha
IIyTH €T0 MPOX0oXkaeHus. Takue (HpakTopbl HEOOXOJMMO YUUTHIBATh B MOMEHT YCTaHOBKH. CMOTpHTE
JTaHHBIE TIpeJIcTaBIeHHbIe Ha Puc. 12.

[Tonpém ncrounmka Tormea H (M) MaxkcuMasabHO T0IYCTUMOE U30BITOUHOE
JIaBJICHUE B TOIIMBHOU TpyOe klla

0 20
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11
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BricoTa BcackiBaHuUs TOIUTHBA S (M)

MakcumanbHO JOTYCTUMOE OTPHIIATETLHOE
naBieHre TonvBa klla

0 -10
0,5 -6
1 -2

max. Im

Iz

Puc. 12

11+12=10m
11=1. 2m
|2=8. 8m

4.4.3YcraHoBKa TOILTUBHOTO HAacoca

4.4.3.1 TonMBHBIM HacoC JOJDKEH OBITh YCTAaHOBJIEH B TPOXJIAJHOM MecCTe, 3aIlUIIEHHOM OT
TEIUIOBOIO M3IYYEHUs] UCXOISINEro OT OTAEIbHBIX YacTel MaIlMHBL. TeMIeparypa OKpy>KaroLlero
BO3/1yXa He JoJDKHBI npeBbimars 20 C.

4.4.3.2 HampaBiieHrie yCTaHOBKHM TOIUIMBHOTO Hacoca mokazaHo Ha Pumc. 13. Ilpm ycraHoBke
TOIUIMBHOTO HAacoca HCIONB3YHTe JepiKarellb, MOCTAaBISEMBI BMECTe ¢ IEYKOH, A MPOYHOTO

KperuieHus Hacoca. Hacoc dukcupyercst mpu MOMOIIH aMOPTH3HPYIOIIETO YIITIOTHEHHUS.

Puc. 13




4.4.4 YcraHoBKa TOIUTMBHOTO (uiabTpa. TOIUIMBHBIA (HIBTP JODKEH OBITH YCTAHOBJICH IEpE
MOPTOM BXOJOM TOIUIMBA. YOeaWTech, UTO TOTOK TOIUIMBA CJEAyeT B HYXHOM HAlpaBICHHH.
[Tomosxenune GrutbTpa mpecTaBieHo Ha Puc. 14.

Puc. 14

4.4 .5YcTaHoBKa TOIIJIUBHOHN TPYOBI

4.4.5.1Tonbko rubKasi HEUIOHOBAsE TpyOKa, IOCTaBIIeEMas BMECTE C IEYKOH, NMEIOIIAs XOPOLIYIO
CBETOIPOYHOCTh U TEPMOCTAOMIIBHOCTh MOXET OBITh UCII0JIb30BaHA B KaUeCTBE TOILIMBHOMN TPYOKH.
Brytpennuii quametp Tpyoku 2 Mm

4.4.5.2MecTo YCTaHOBKH TOILTMBHOW TPYOKH JTOJDKHO OBITH 3aIMUINEHO OT JIETSIINX KaMHEH W OT
M3IYYaloIUX TeIlo 4acteil aBToMoOuis. B ciydae HEoOXOIMMOCTH MOXET OBITh YCTaHOBIIEHO
3aIUTHOE MTPUCTIOCOOTICHUE.

4.4.5.3 IlonoxxeHne TOIUTMBHOW TPYOKM MIyIIEeH OT TOILUIMBHOIO HAcoca K IE€YKe MOXeT ObITh
TFOOBIMH, TOJNBKO HE BHHU3. TommmBHas TpyOKa JOJDKHA OBITH 3akpervieHa Ui €€ Quxcanuu.
Paccrosinue Mexay KperIeHusIMU JT0JKHO ObITh He MeHee 50 cM.

4.45.4 OutuHTA I TOIUIMBHON TPYOKH, TOCTaBJIsEMble BMECTE€ C II€YKOH, JOJDKHBI OBITh
UCIOJIb30BaHbl Ul COETMHEHUs] TOIJIMBHOM TPYyOKM M TOIUIMBHOTO HAcoca, TOILIMBHOM TPYyOKU U
MEYKH, TOIJIUBHON TPYOKM W TPYOKM TMOJA4YHM TOIJIMBA M3 OeH300aKa, TOIUIMBHON TPYyOKH M
NEPEeBOJHBIM TpoitHUKOM. KperuieHue TOIUIMBHONW TpPyOM OCYIIECTBIISIETCS COOTBETCTBYIOIIMMU
3aKUMaMu. B MecTax KperuteHus: HeoOXoauMo n30aBUTHCS OT My3bIPHKOB Bo3ayxa (Puc. 15).

Ty 3BIPBKH

Puc. 15

a) NpaBUIBHO b) we npasunbHO

1 — 3auM JUIS TOIUTMBHOM TPYOKH; 2 — (UTHHT JJI TOILUTABHOM TPYOKH; 3 — TOITMBHAS TpyOKa

4.4.6YcTraHnoBKa TpyOKH TOJIa49X TOTLIMBA

4.4.6.1]Insa momaun ToTUIMBa U3 OeH300aKa WM HE3aBUCUMOM EMKOCTH C TOILJIMBOM HEOOXOIUMO
HCIIONTB30BaTh TPYOKY mojauu TorumBa. Oco0oe BHUMaHKE ClIeyeT OOpaTUTh Ha TO, YTO OTBEPCTHE
HA TOIUIMBHOM Oake (WM KpbIMIKe Oaka) JJIsl YCTAHOBKH JIOJDKHO OBITh COOTBETCTBYIOIIETO
pa3mepa, ¢ pOBHBIMH KpassMd M POBHBIM. Y OCHOBaHUS TpPYOKH JIOJKHA OBITH XOpoIIast
repmetu3arusi. Koner TpyOku JomkeH HaXoMuThes Ha paccTosHuN 30 — 40MM OT IHA TOTLJTMBHOTO
Oaxa, 4ToOBI BcachlBaTh JOCTATOYHOE KOJIMYECTBO TOILIMBA M B TO K€ BpeMsl HE BCAChIBaTh 0CAJIOK
co /Ha Oaka.

4.4.6.2Ecam TOIIMBO MOCTYIAET U3 TOIUTMBHOUW TPpyOKH JABUTATENs, TPyOKa OT TOIUIMBHOTO Oaka J1o



TOIIMBHOTO (pHUIIBTpa JOJIKHA OBITh OTCOEIMHEHA U 3aMeHeHa Ha OoJiee TOJICTYIO U COeMHEeHa ¢
MEPEBOIHBIM TPOMHUKOM, KOTOPBI COEIUHSET TOHKOW TpYyOKOW TOTUIMBHBIM HACOC TEUKH Yepes
(GUTUHT MacJISTHON TPYOKH M TOTUIMBHYIO TpyOKy. UTOOBI HE HapyiaTh HOPMAIbHBINA PEKUM pabOThI
yroJl YCTaHOBKH JIOJDKEH cooTBeTcTBOBarh Puc. 16. [locne ycTaHOBKM JBUTATeIh TPAHCIIOPTHOTO
CpeJICTBA JIOJDKEH OBITh 3allyIleH U BBIKJIIOUEH Yepe3 1 MUHYTY i TOro 4TOOBI BBITHATH BO3IYX U3
TPYOKH IOa4YH TOTLJIMBA.

TPOHHHUK
OT TOIIHBHOTO ——— S K TOILTHBHOMY (PUILTPY
Daxa s i A — -—— — TOIUIMBHBIH HACOC H — -—f
o - o= JABHIraTE b =
- -
> o o
..-’I;\J "/1\
N\ 0~60°
0~60°
: oviics I —= K TOILTMBHOMY HACOCY
Puc. 16

4.5 Yemanoeka anekmpuyeckoil yacmu

4.5.1 Dnextpuueckas cxema Iedyku npejcrasieHa Ha Puc. 17. IlpoBona, npeaHasHaueHHbIE IS
COEJIMHEHUS C BHEUIHUMM LEMNsMHU, coOpaHbl B JABa Xryra. OHH MOTYT OBITh IPOJIOKEHBI
pa3IMYHBIMH MYTSIMU U 3aKpeIyieHbl B COOTBETCTBYIOIIUX MecTaX. PaccTosiHMS MeXIy TOUKaMu
¢dukcanuu He JToKHO mpeBbimarh 30 cMm.

Brumanue: niobvie 0conénnvie nposoda, vixoosujue 3a KOpnyc mMpaHCnoOpmHo20 cpeocmsd, uiu
HCEN06a 0151 NPOBOO0E OOJINHCHBL OLIMb 3AUULEHBL NPU NOMOWU 20PPUPOBAHHOL MPYOKU.



Puc. 17
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4.5.2CoenuHeHre OCHOBHOTO JKI'yTa IIPOBOJIOB C TIEUKOM: HCIIOIB3YHTe TYHOM MpeAMeT ISl CHATHUS
KPBIIIKK pacrpeieuTenbHoi kopoOku (Puc. 4-1) B Mectax 0003Ha4eHHBIX «Og». [lomcoennHute
pa3péM X6 ¢ KTyTOM MPOBOAOB K pa3zbéMy KoHTposuiepa. [IpoBoga MOTYT MATH Kak cIpaBa, TakK |
cjeBa OT TEYKH. YCTAaHOBHUTE HA MECTO KPBIIIKY paclpeaenuTeIbHON KOpoOKu. YOeauTech, 9To
KpBIIIIKA paclpeleuTeIbHOM KOPOOKH TUIOTHO TpUJieraeT K BEpXHEH KpbImKke. YOenuTech B
HaJEKHOCTH COSAUHEHUS KPBIIIKA PacTIpeIeTUTeIbHON KOPOOKH U YIUIOTHEHHS JKTyTa MPOBOJIOB.
DT0 MO3BOIUT M30ekKaTh HEMCIPABHOCTEH CBS3aHHBIX C MEPErPEBOM B pe3ylbTare YTEUKH TEMIOro
BO3/IyXa U3 KOXKyXa.

4.5.3 BcTaBbTe mpefoXpaHUTENb B Jepxaredb F M TMIOTHO 3aKpodTe BEPXHIOK KPBIIIKY.
Ucrnonp3yiiTe BUHTHI JIJ1s1 KPETJICHUS B HY>)KHOM MECTE TPAHCIIOPTHOTO CPEJICTBA.

4.5.4BcraBbTe KpacHbIN MPOBO/I, CEYEHUEM 2,5MM2 , I KOPUYHEBBII MPOBOJI, CEUECHUEM 2,5MM2, B
OTBEPCTHS 3aKHUMOB C TPYKHHKAMH W 3aTe€M IOJCOCAMHUTE HX K «+» M «-» aKKyMyJsITopa
TPAHCIIOPTHOTO CPENICTRA.

4.5.5 BeinpsMuTe KOHIBI WAYIIHE OT TOILUIMBHOIO Hacoca (1Ba YEPHBIX MPOBOAA C MOIMEPEUHBIM
ceuerrem 0,6um® ) B 3alIUTHBIX TPYOKaX, KOTOpbIE OOpa3yroT KOJBIIO BHYTPH IOpTa IOAAYH
BO3JIyXa ISl TIO/JIEPKaHUsI TOPEHUsI, ¥ BBIBEAWTE WX Yepe3 OTBEPCTHE Ha CTEHKE TPYOKH IOmadu
BO31yXa. BcTaBbTe KOHIBI B pa3béM TOIUIMBHOTO HAcoca W TaKUM O0pa3oM  IMOJKIIIOUYHTE
TOILJINBHBIM HacoC.

4.5.6 Ucnonb3yiiTe "eThlpe camopesa 4ToObl 3aKpENUTh BHIKIIOUATeIh B YAIOOHOM JUIsl pabOThl U
0030pa nHIUKaropa MecTe. KOHIIBI TPOBOOB BRIKIIOYATENS JOIKHBI OBITh 3aKPETICHBI Ha pa3béMe
B COOTBeTCTBUU ¢ Puc. 18, koTopblii Npu NOMOIIM CaMO3aIIETKABAIONMIETOCS MeXaHU3Ma
BCTaBIIIETCS B pazbeM X9 Ha OCHOBHOM JKTyT€ TIPOBOJIOB.

KENTHIi cepoblii CHHMI CHHHIA cepsbli KENTHIH

5| 6/ \6

L™ |
L3\ s
Jx
KOPHUYHEBBIi 4yEpHBIit KpacHHlii KpacHbIi YEPHBIA KOPHYHEBBIN
OCHOBHO¥ KIYT NpoBoJaoOB BBIKJIHOYATE/IB

Puc.18

4.5.7 He3anelicTBOBaHHbIE MPOBOAA M3 OCHOBHOIO KIyTa IpeIHA3HAUYEHbl JI TOAKIIOYECHUS
JIOTIOTHUTENBHBIX (YHKIHU. VX HEoOXOIMMO COXpaHATh B XOpOIIeM COCTOSHHH. KOHIBI 3THX
MIPOBOJIOB JIOJ>KHBI OBITH OOMOTAHbBI U30JICHTON YTOOBI HE MTPOU3OIILIO 3aMbIKAHUS.

4.6 Ycmanoeka mpyovl nooauu 6030yxa 0714 nOOOEPHCAHUA RpoUeccd 20PeHUA U 6bIXTIONHOU
mpyovt

4.6.1 3a6op Bo3myxa aiA TMOJJACP)KAHUS IIpoliecca TOPEHUsS JODKEH TPOU3BOIUTHCS CHApPYKH
TPAHCIIOPTHOTO cpeacTBa. [IpoaykThl, oOpasyromuecss B pe3yibTare TOPEHHUs, BBIBOISITCS B
arMocdepy uepe3 BBIXJIONHYIO TpyOy. HeoOXoamMo TpWHATH Mepbl, YTOOBI HPEIOTBPATHTH
MOTaJIaHusl TOMaJlaHue TPOAYKTOB, OOpa3yrolMXcs B pe3yiabrare TOpeHUs OOpaTHO B
TPAaHCIIOPTHOE CPENCTBO. JTH TPYOKH MPOIYCKAIOTCS Yepe3 BHEITHHE CTEHKH WJIM OTBEPCTHS B
JHUIIE TPaHCIOPTHOTO cpencTBa. HeoOXoauMo mpenoTBpaTHTh MOMaJaHHe B HUX BOABL 1pyOsnI
JIOJDKHBI OBITH 3aIUIIEHBI OT YIapOB.



4.6.2 Heo6xomuMo MCTONB30BaTh TOJIBKO TPYOBI, MOCTaBIsIeMble BMecTe ¢ meukoit. Tpyba momaun
BO3/IyXa TIPEJICTABISIET COOOH TOPPUPOBAHHYIO TpyOy, H3TOTOBICHHYIO W3 QIIOMHUHHS C
MJIACTUKOBBIM U OyMaskKHBIM TOKpPBITHEM. BeixiionHas TpyOa mpeacTaBisieT coboit rodpprupoBaHHYIO
TpyOy, U3TOTOBJICHHYIO M3 HepkaBerorel craid. [lepen ycTaHOBKO#M omnpenenuTe, rae Kakas Tpyda
U, TIoXKayicTa, He mepemnyTtaiite ux. [Ipy coeMHeHN MX ¢ MEYKOW HCIMONIB3YHTE MOCTaBIsieMbIe
32KUMBI IS TUIOTHOM (uKkcanmuu. 3allUTHBIA KOXYX HaJ TpyOaMH JOJDKEH COXPaHSATHCS B
XOpoIIeM cocTossHuU. He cHuMaiiTe ero u He TOMycKaiTe MOBPEkKICHUH.

4.6.3 00e TpyOBI JOKHBI UATH B CTOPOHY M BHH3 OT meukd (Puc. 19), B mpoTUBHOM CiIydaeMm B
HWDKHEH 9acTH TPYOBI JOJDKHO OBITh C/IeJIaHO OTBepcTHEe @4 MM JIJIs ClIMBaA KOHIACHCHPYEMOI BOJIBI.

Ecmm tpyOe HeoOxoamm m3ru0, paauyc aomkeH ObiTh He MeHee S0 MM. Kpome Toro cymma Bcex
YIJIOB JAJIsL OJTHOU TPYOBI HE TOJDKHBI MpeBbImarh 270°.

- — HANpPABICHHC IBHKCHHA
TPAHCHIOPTHOTIO CPEICTBA

— [al
ED ED (1D )
B +
e
_'... -
_...
a) MPABHILHO 0) He NpaBMILHO a) NpaBHILHO 0) He NpaBUIBLHO
Puc. 19 Puc. 20

4.6.4 HanpaBiieHrEe OTKPBITBIX KOHIIOB TPYO HE JIOJDKHO COBIAJATh C HAIPABJICHHUEM JBUKCHUS
TpancnopTHoro cpencrea (Puc. 20) .

4.6.5 Pacnioniokenrne TpyO TOJDKHO 3aIAINATh OTKPBITHIE KOHIIBI OT TIOMNAAaHUS JKUJIKOW TJIHHBI,
JOXs1, cHera U npoueii rpsizu (Puc. 21).

1l Zr ) |iI Puc. 21

) | .

a) MpPaBHILHO

0) He NPaBHIBLHO

4.6.6 B mporiecce paboThI MeUKH BBIXJIOMHAS TpyOa HarpeBaeTcs J0 BBICOKOH Temmeparypsl. [lpu
yCTaHOBKE YOEIUTECh, YTO OHA MPOXOJUT AOCTATOYHO JAJIEKO OT ITACTHUKOBBIX YacTel MM JAPYrUX
YacTeil KopIyca TPaHCIIOPTHOTO CpesICTBa 00IaatouX HEOONBIIMM TEIJIOBBIM CONPOTHBICHUEM.
Brixnonnast Tpyba moimkHa OBITH TINATENIBHO 3akperieHa. BreixiomHas TpyOa Io/KHA OBITh
pacmojiokeHa MepHeHANKYIIpHO ToBepxHocTH moporu mon yrmom 90°+10°. [nst Toro 4YToObI
rapaHTUPOBATh TAKOW yrojl (PUKCUPYIOIIMHA 32)KUM JIOJDKEH pacrojiaratbes Ha pacctosann 150 MM
oT KoHna Tpyosr (Puc. 22).

IIpedynpesicoenue: napyuienue OaHHbIX MPeOOBAHUL MOICEM NPUBECMU K NOANCADY.

4.6.7 Ecnu BeIXIIomHasi TpyOa, MpoXoAsinas BHYTPH TPAHCIIOPTHOTO CPEJCTBA, HAXOTUTCS B 30HE

JIOCTYITHOCTH MAaCCaXHPOB, HEOOXOIUMO MPEAYCMOTPETh YCTAHOBKY 3allUTHOTO KOXYyXa YTOOBI
n30exKaTh KOHTAKTa YelIoBeKa C TPYOOil U BO3MOXKHBIX OXKOTOB.



Puc. 22

5. CnocoObl 3KCIIyaTaluu
5.1 /lea cnocoba ynpaenenusa neukoii

(1) C ucnonp3oBaHKEM BBIKITIOUYATENS

(2) C ucnonp30BaHUEM JIOTIOJIHUTEIBHBIX (QYHKINN, YIaJIEHHOTO KOHTpOJIEpa WM KOHTpOJIepa
MobmibHOTO Tejtedona ¢ GSMmomynem

Paccrosinue ymanénnoro konTpoiuiepa [1150 M, Ha ympaBieHue ¢ MOOWIBHOTO TeledoHa
OTPAaHUYCHUN HET.

5.2 Hcnonawv3oeanue évikarouamens

5.2.111oBepHuUTE PYKOSITKY BBIKJIFOUATEIIsl IO YAaCOBOM CTpeJIKe, MMTaHWE HauyMHAeT MOJaBaThCsl Ha
KOHTpOJIEp W 3aropaercss MHIUKAaTtop (3eNEHBI CBETOAMON). B 3TOT MOMEHT Iedka HayMHaeT
pabotars. KoHTposuiep 3amyckaeT mporpaMMy B COOTBETCTBHUE C TeMIIepaTypoi, YCTaHOBJIEHHOM
IIpY MTOMOINU PYKOSITKH BbIKtouaTens. Ha aToii craguu Bpems 3a7iepKKH OT BKIIIOUEHHS J0 MoJa4yn
TOTUIMBA B TOIJIMBHBIN HacoC cocTarisieT 45 cexyH .

5.2.21locre Bo3ropaHus TOIUIMBA B KAMEpE CrOpaHUsl JUIsl perylIipOBKH TeMIepaTyphbl HarpeBa min
MOIIIHOCTH TEYKH Bbl MOJKETE MOBEPHYThH PYKOSTKY BBIKIIIOUATEINSI B COOTBETCTBHE C MapKHUPOBKOM
BOKPYT BBIKIJIFOYATEJIS.

5.2.2.1 Ecnin KHONKa TEPEKITIOYCHHUS PEXMMOB He Hakara (pekuM paboThl ¢ MOCTOSHHOMU
TeMIIepaTypoii), TO JaMIOYKa YKa3bIBAIOIIasl Ha PEXXKUM padOTHl TOPUT KPAaCHBIM CBETOM. Eciu BbI
XOTHTE YCTaHOBUTH ONPENCIIEHHYIO TeMIIeparypy, HAKMUTE Ha 3HAUOK KPHUBON Ha BBIKJIIOUATElIe,
MIOBEPHUTE PYKOSTKY BBIKJIIOUATENsI, HAXMHUTE Ha KHOIKY IEPEKIIOUEHUS DPEXHMMOB, JIaMIIOYKa
W3MEHUT IBET Ha 3€JIEHBIA U MeYKa MEPEeHIET B PeKUM PaOOTHI C TOCTOSTHHOW MOIITHOCTBIO.

5.2.2.2 Ecin KHONKAa TIEPEKIIOUCHHS PEKUMOB Haxkara (pexuM paboThl C TOCTOSHHOU
MOIITHOCTBIO), TO JIAMITOYKA YKa3bIBAIOIIas Ha PEXXKUM pabOThl TOPUT 3€IEHBIM CBETOM. Eciu BbI
XOTUTE YCTAHOBUTH OMNPEACNEHHYI0 MOIIHOCTh, HaXMHTE Ha 3HAYOK KPHBOH Ha BBIKIIOUYATelle,
MOBEPHUTE PYKOSTKY BBIKJIIOYATENsl, HAKMUTE HA KHOMNKY IEPEeKITIOUEHUs PEeKUMOB, JIAMIIOUKa
M3MEHHT I[BET HA KPACHBI M IEUKa MeperIET B peskuM paboThl ¢ TOCTOSIHHOM TeMIeparypou.
5.2.3 Ecnu Bbl XOTHTE BPYUYHYIO BBIKIIIOYUTH IE€UYKY, TTOBEPHUTE PYKOSITKY BBIKJIFOUATElss MPOTUB
YacOBOH CTPEJIKH U ycTaHOBUTE e€ B moJioxkeHue «0», yepe3 Tpu CEeKyH/Ibl MHAUKATOP racHeT. Ecin
TOILTUBHBIM Hacoc paboTall 10 BBIKJIIOUEHHS NI€UKH, TO €ro paboTa MTHOBEHHO IpeKkpataetcs. [1pu
9TOM BEHTHJISITOP MpojpoikaeT Bpamarses enlé 180cekyH.

5.3 [Ilonb3oBarennb MOXKET CAMOCTOSATEIBHO YCTAHOBUTH BBIKJIIOUATENh BEHTHIIATOpA. Ecimu BB
XOTUTE YTOOBI Meyka paboTasia TOJBKO Ui HUPKYISIUH BO3yxa, 0e3 ero Harpesa, BBl MOXET
BBIKJIFOUMTH 3TOT BBIKJIIOYATe b, MOIHOCTh BO3AYIIHOTO IOTOKAa MOXKHO pEryjIupoBarh Ipu
TTOMOIIIH PYKOSITKH BBIKJTFOYATES.



6. YcTpaHeHne HeHCIPABHOCTeMH

6.11leuka He 3amycKaeTcsl B CTaHJAPTHOM pEeXUME, JIHO0 OTKIIOYaeTcs mocie 3amycka. [lomoGHbIe
HEHCIPAaBHOCTH MOTYT NPHBECTH K OJOKMPOBKE HEUYKH. B 3TOM ciydae HEOOXOIMMO IOBEPHYTH
PYKOSITKY BBIKJIFOUaressi MPOTUB YacOBOM CTpPEJKH B MojoxkeHHe «0», BBIKIIOUUTE MEUKy WU
HOZIEpKUTE €€ B B TAKOM COCTOSTHHH 10 KpaifHeit Mepe 5 cexyn . Bximounte neuxy.

6.2 IIpoGyiembl B 1emu MOTYT OBITh BBI3BaHBl PA3IUUYHBIMU NPHUYMHAMHU, TAaKUMHU KaK KOPPO3HUs
pa3bEMOB, IUIOXOM KOHTAaKT pa3bEMOB, KOPPO3WS IPOBOJOB WM IPEIOXPAHUTENCH, KOPPO3WSI
aKKyMyJsiTopa U T.1. YToObI n30exkarh BOSHUKHOBEHHUS MOJOOHBIX HEHCIIPABHOCTEH IMOJIb30BATEINb
JIOJDKEH IPOBOJUTH IIPOBEPKY U HAJJIEXKAIee 00CITyKHBAHHUE.

6.3 Ha mnpuumHBl HEUCHPABHOCTH TEYKH MOXKET YKa3blBaTh 3€NEHBIH CBETOAMON OKOJIO
BeIKIFOUatenns  (mogpodnoctr cmotpute B pasmene 3.3.3). Korma momoOHBIE HEHCIPAaBHOCTH
IIPOUCXOJIAAT, TTOJIb30BATENIb MOXKET MPUHSATH CJIeIyIOIIHe MEPHI JUIsl UX YCTPaHECHHUS:

a) Ileuka He BKJIOWaeTCs W CBETOAHMO] He 3aropaercs. [lpuumHa — 1emb IperoXpaHUTels
Pa30MKHYTa WX HEBEPHO MOJKIIOYEHBI TPOBOJIA.

0) Ilocne BKiIIOUEHHMsI IIeUKe 3alycK e He IMPOM3BOJMTCS, YTO O3HAYACT, YTO TeMIeparypa
BXOJSIIIETO  Bo3myxa (MM Temreparypa OKpY)Karomied cpeibl, W3MepsemMas BHEIIHUM
TeMIIEpaTypHBIM JaTYMKOM) BBIIIE, Ye€M YCTAHOBJCHHAs TeMIlepaTypa HarpeBa. B Takom ciydae
HEOOXOAMMO TIOBEpHYTh PYKOSTKY BBIKJIIOUaTeNsi IO YacOBOW CTpelKe M yCTAaHOBUTH Ooiee
BBICOKYIO TEMIIEparypy.

B) CBeroamox MHraeT OAWH pa3, YTO yKa3plBaeT Ha BTOPYIO HEYHAauHYIO MOMIBITKY 3aIycKa.
Heo6xonmumo mpoBeputh, He 3a0uiack M TOIUIMBHAs TpyOKa M JOCTATOYHO I TOIUIMBA B
TOTLTABHOM Oaxe.

r) Cmeroamoj MHTaeT TPH pa3a, YTO YKa3blBaeT HA TO, YTO HANPSDKCHUE MUTAHUS BBIXOAUT 3a
PaMKH JIOIyCTUMOTO Juana3oHa. Ecim HarpspKeHre TUTaHUs HU3KOE, 3apsiIuTe aKKyMyJIsIToP.

n) CBeTommoa MUTaeT JIecaTh pa3, YTO yKa3bIBaeT Ha MeperpeB. B TakoM ciydae HEOOXOIMMO
IIPOBEPHUTH, HE 3a0MIINCH JIM OTBEPCTHS JUIL BBIXOJA TOPSYEro BO3AyXa, M HET JIM yTEUeK BO3IyXa
gyepe3 KOxKYX.

6.4 Eciim KoJIM4ecTBO MUTAHUH CBETOAMOAA OTIMYAETCS OT yKa3aHHBIX BBINIE, 3TO O3HAYaeT, YTO
npobiema Oosiee CI0KHas U I0JIb30BaTellb HE B COCTOSIHUM PEIIUTh € caMocTosITeIbHO. [logoOHbIe
poOJIEMBI PEeIaroTcsl B aBTOPU30BAHHOM CEPBUCHOM IICHTPE.

/. Mepbl Ipe1oCTOPOKHOCTH

7.1 Tlocne ycTaHOBKHM TEYKH HEOOXOAMMO HECKOIBKO pa3 MpPOU3BECTH €€ BKIIOUEHHUE, YTOOBI
YIQJIATH BECh BO3/YX CO/IEpIKAIIUICS B CHCTEME MTOJIauy TOILJINBA.

7.2 Tleuka mepen BBeJeHHEM €€ B OKCIUIyaTaldi0O B INTaTHOM peXHUME JOJDKHA MPOUTH
o0si3arenbHYIO MpoBepKy. IIpoBepka oimkHa BKJIOYATh B ceOsl MPOBEPKY BCEX COEAMHEHHUN Ha
npeaMeT yTeuek. llpu mosBIEeHWHM TycTOro ApIMa, HECTAaHIAPTHOTO IymMa WM 3amaxa TOIUIMBa
MeYKy HEOOXOIMMO BBIKIIIOUHTH. BhITaluTe MNpeaoxpaHuTeNlb, 4YTOOBI MEUKY HENb3sl OBLIO
ucnonp3oBarh. [leuka MokeT OBITH BBeJEHAa B OJKCILIyaTallMI0 TOJBKO IMOCEe €& MPOBEpPKU
KBaJTM(UIIMPOBAHHBIM TIEPCOHAIIOM.

7.3 lepen KaXapIM OTOMMUTETHLHBIM CE30HOM KBaTU(UIIMPOBAHHBIA IEPCOHAN JOKEH BBIMOIHATH
cienyromue paboThl MO0 00CTYKUBAHUIO TTEYKHU .

a) MPOBEPHUTh BCE BXOJHBIC W BBIXOJHBIC BO3JAYIIHBIC OTBEPCTUS HA MPEJAMET HAIUYUS TPSI3H U
MIOCTOPOHHUX NPEIMETOB,;

0) OYHUCTUTH MEUKY CHAPYKH,

B) IIPOBEPHUTH IEUKY Ha MPEIMET OTCYTCTBHUS KOPPO3UH U OCIIA0ICHHSI SIEKTPUUECKUX KOHTAKTOB;
I) IPOBEPHUTH BXOTHYIO BO3IYIIHYIO TPYOKY M BBIXJIOIHYIO TPyOy Ha MpeIMEeT HAJIWYHs 3aCOPOB U
TIOBPEXJICHUH;

JT) TPOBEPUTH TOILUTUBHYIO TPYOKY Ha MPEJIMET HATUYHUS yTEUEK.

7.4 Ecnu medka jaonroe BpeMs He OyleT SKCILTyaTHpOBAaTbCs, TO PEKOMEHAYETCsl IPOBOJIUTH €&



3aIyCKH XOTsl ObI pa3 B ueThipe Henenu Ha 10 MUHYT, 4TO MO3BOJIMT M30€XKaTh HEUCIPABHOCTEH B
MEXaHUYECKHAX YaCTSX.

7.5 OtBepctuss 3a00pa M BBIXOAA BO3JAyXa JOJDKHBI COIEPXKATbCs B YHCTOTE, YTOOBI HeE
MPETSTCTBOBATH MPOXOXKICHHUIO BO3IyXa M H30ekKaTh meperpesa.

7.6 IIpu 3ameHe TOIUIMBA HA HU3KOTEMIIEpaTypHOe TOILTUBO 3aIlyCTUTE MEUKy IO KpaiiHeil Mepe Ha
15 MuHYT YTOOBI HOBOE TOIUTMBO ITOMAJIO0 B TOIJIMBHYIO TPYOKY M TOILTUBHBIN HACOC.

7.7 Ilepen 3ampaBKoif TOILIMBA JJISl TIEYKH cliepBa OTKIFOUUTE e€. JIJisl OTKIIIOUeHHs NEUYKU HPOCTO
MIOBEPHHUTE BBIKITIOYATEITh IIPOTUB YaCOBOM CTPETIKU M YCTAHOBHTE €T0 B TOJ0KeHHe «0».

7.8 TermnooOMeHHUK TSI TaHHOM MeYKu He MoxeT paboTarh Oonee 10 et. YUepe3 10 net paboTsl oH
JOJDKeH OBITh  3aMeHEH Ha HOBBIM. Pabora 1O 3aMeHe JIOJDKHA  MPOU3BOIUTHCS
KBaJIM(HUIMPOBAHHBIM MepcoHanoM. [Ipu 3amene TemiooOMeHHIKa HeOOXOAUMO TaK e 3aMEHUTh U
JIATYHK TIeperpeBa.

7.9 Ecnu BeIXJIomHas TpyOda MPOXOJUT dYepe3 CalloH C MacCaKUpaMH, TO OHA JIOJKHA OBITh
3ameHeHa yepe3 10 et paboThI.

7.10 Ecu i1s1 peMOHTa TPaHCHOPTHOTO CPEJCTBA BeAyTCsl pabOThl IPU MOMOIIH BJIEKTPOCBApPKH,
MOXKAITyCTa, OTCOSIUHUTE TOJIOKUTEIBHBIA MPOBO UCTOUYHUKA IMATAHUS MEYKH OT aKKyMYJISITOpa
U TIO/ICOETMHUTE ero K 3a3eMJICHUIO, YTOOBI HE MTPOU30IILIO MOBPEKACHUE KOHTPOILIEPA.

7.111Ipu TpaHCTIOPTUPOBKE W XpaHEHUH TEUKH TeMIIeparypa OKpYKaromel Cpe/ibl JoJKHA ObITh B
muarnasone ot -40°C o 85°C. 310 no3BoaUT M30eXkKaTh NOBPEXKICHUS SJIEKTPOHHBIX JIEMEHTOB U
KOMIIOHEHTOB.

7.12 Tonpko aBTOPU30BAHHBIE CEPBHUCHBIE IIEHTPHI JOJDKHBI MPOU3BOAUTH PEMOHT U YCTAaHOBKY
JAHHOTO O00OpYHAOBaHMs. 3alperaeTcss MPOU3BOAUTE PEMOHT CAMOCTOSTENFHO W HCIOJIBH30BaTh
YaCTH U AJIEMEHTHI OT JPYTUX IPOU3BOAUTEIEH.

7.13 Ilpon3BoanTeNh HE HECET OTBETCTBEHHOCTH 3a TOJOMKH IEUYKH, BO3HHKINKE B Pe3ylbTare
HapyIICHUS U3JI0)KEHHBIX B JAHHOM PYKOBOJICTBE MTPABUIL.



