OpobpeH

N peKoMeHA0BaH K NpUMEHEeHUIo
MNoctaHoBneHMem lNoccTpoa Poccum
ot 27 ¢pepana 2003 r. N 25

CBO/A NPABU1 NO NPOEKTUPOBAHUIO U CTPOUTE/IbCTBY

MEXAHU3ALUUA CTPOUTE/NIbCTBA.
3KCNNYATALMA CTPOUTE/IbHbIX MALLUH B 3SUMHWIA NEPUOL,

MECHANISATION OF CONSTRUCTION.
WINTER OPERATION OF CONSTRUCTION MACHINES

Cn 12-104-2002
NPEANCNOBUNE

1. PaspaboTaH B pamKax TeXHMYECKOro KomuTeTa no crtaHgaptusauum TK 376 "kcnayaTaums
CTPOMTENbHO-A0POKHbIX MaLLMH M 060pyA0BaHNA" BOEHHBIM MHXEHEPHO-TEXHUYECKMM YHUBEPCUTETOM
(BUTY), Cankt-MNetepbypr, npuv ydyacTum YnpaBieHWUA TOCYAAPCTBEHHOM CTPOUTENbLHOW MNOJAUTUKU
[occTtposa Poccun.

BHeceH YnpaBneHnem rocyapcTBeHHON CTPOUTENBHOW NOAUTUKM [occTpoA Poccuum.

2. Opob6peH U pekomeHA0BaH K NpumeHeHUto MoctaHoaeHnem MoccTposa Poccun ot 27 despansa
2003 r. N 25.

3. CornacoBaH c locctpoem YKpaunHbl B cooTBeTcTBUM ¢ CornaweHnem mexay focctpoem Poccuu u
loccTpoem YKpauHbl O COF1aCOBaHUM M y4acTUM B COBMECTHOM pa3paboTke HOPMATUBHbIX OKYMEHTOB B
0621acTM 3KCNAYaTaALUKN M PEMOHTA CTPOUTE/IbHbBIX MALLWH.

BBEAEHWUE

HacToAalwmin HOPMATMBHLIN AOKYMEHT paspaboTaH C Uefblo YCTaHOBAEHWUA PEKOMEHAYEeMbIX
TpeboBaHUI 1 MONOKEHUI (B pa3BUTME U AOMNOAHEHWE K 0653aTeNlbHbIM TpeboBaHMAM HOPMAaTUBHbIX
OOKYMEHTOB B 00/1aCTM MeXaHM3auMu CTPOUTENbCTBA), CMOCOOCTBYIOLWLMX CHUMKEHUIO MU3AEPKEK Npu
3KCNAyaTauMm CTPOUTEbHbIX MALIMH B 3UMHUIA NEPUOA,.

HactoAwmin HOPMaTUBHbLIM AOKYMEHT pa3paboTaH B pPamKax TEeXHMYECKOro KomuTeTa Mo
cTtaHgapTmsaumnm TK 376 "3Kcnayatauma CTPOUTENbHO-A0POXKHbIX MalNH U 06opyaoBaHUA" BoeHHbIM
WHXXeHePHO-TEXHUYECKUM YHUBepcuTeToM (BUTY), CaHKT-MeTepbypr (KaHA. TEXH. HayK goueHT LLasonos
A.C. - OTB. UCNOJIHUTEND, KAHA,. TEXH. HayK CT. Hay4. coTp. LWyabruH B.B. (Hay4HbI pyKoBOAMTEND), KaHA,
TexH. Hayk npod. AnekceeHko M.4., 4-p TeXH. HayK Npod. JTOXKKMH B.H., KaHA. TeXH. HayK goueHT CMUpHOB
N1.M., KaHZA. TexH. HayK goueHT Hukudopos .U., a-p TexH. HayK npod. Gesopos B.K., nHx. MUBaHoB B.A.),
nog, MeToau4yeckMm PyKOBOACTBOM YNpaBAeHWA rocyAapCTBEHHOW CTPOUTENbHOM NOAUTMKKM [occTpos
Poccum (TonywknH A.A., MonoTkosa J1.H., CumoHos C.H., Topoannos A.A.).

1. OBZIACTb NMPUMEHEHWA

Hactoawwmin CBog, npaBuA pacnpoCTPaHAETCA Ha CTPOMUTE/bHble MalUMHbl B UCMOAHEHUW Y Ana
MaKpPOK/IMMATUYECKMUX PaiOHOB C YyMepPeHHbIM Kammatom no FOCT 15150, cMoHTUMpOBaHHble Ha 6ase
TPaKTOPOB, CAMOXOAHbIX LIAaCCU U aBTOMOBUAEN, UMEIOLNX AN3ENbHbIN ABUraTeb.

JlOKyMeHT  yCTaHaB/AMBaeT OCHOBHble MONOMEHUA, perfnameHTupylolwmne  ocobeHHOCTU
3KCMAlyaTauMm CTPOUTENbHbBIX MAlWH B 3MMHUIN Nepuos Npyu TeMnepaType OKpY)Kalowero Bo3ayxa 4o
muHyc 40 °C.

2. HOPMATWBHbIE CCbIJIKA



B HacToAWweM SOKYMeHTe NCNO0/Ib30BaHbl CCbIJIKM Ha cneylowme CTaHgapTbl:

T'OCT 12.1.003-83 CCBT. Illym. Obume TpeboBaHMsa Oe30MaCHOCTHU

I'OCT 12.2.011-75 CCBT. MaumuHE CTPOMTEJIbHBIE M INOPOXHEE. OOmme
TpeOoBaHUA Oe30MNaCHOCTHU

TOCT 12.3.033-84 CCBT. CrpouTeJibHEE MamMHb. Ofuye TpeOoBaHMUSA
6e30MaCHOCTHY NP DKCIJIyaTaluu

T'OCT 17.2.1.02-76 OxpaHa npupoIel. ArTmocbepa. TepMMHB U

onpenesyieHus BHOPOCOB IBUIT'ATEJIEN
aBTOMOOMIIEN, TPaKTOPOB, CAaMOXOIHBIX
CeJIbCKOXO3AMCTBEHHEX ¥ CTPOUTEJIbHO-NOPOXHEIX

MallMH
T'OCT 305-82 TonnuBO IM3eJibHOe. TexXHMUeCKMe YCJIOBUS
TOCT 2084-77 BeH3MHE aBTOMOOMIILHEIE. TeXHUMUECKMEe YCJIOBUS
TOCT 15150-69 Mammuel, OPUOOPH U OPyTHUEe TeXHU4YeCKMre

uznenus. VICIOJIHEHUS IOJIS PasJIMUHBIX
KJIVMMaTUYEeCKUX palioHOB. KarTeropuu, yCJOBUSA
SKCIUIyaTaluuu, XPaHeHMS M TPaHCIOPTUPOBaHMUSA
B YaCTM BO3IOEMCTBUS KIMMATUUIECKMX (GaKTOPOB
BHEWHEM Cpezbl

T'OCT 17479.1-85 yrpatuin cuiy ¢ 1 guBapsg 2017 roma B CBA3M
Cc BBezmeHuMeM B meycTBue I'OCT 17479.1-2015 (Ilpukaz PoccraHmapTa
or 11.12.2015 N 2153-cT).

T'OCT 17479.1-85 Macisa MoTopHBEEe. Kinaccudmxaumsa mu oOO3HAUEHUE

TOCT 17479.2-85 yrpaTrun cuiy ¢ 1 guBaps 2017 roma B CBA3M
c BBezmeHuMeM B neycTtBue I'OCT 17479.2-2015 (IIpuxa3z PoccraHzmapTa
or 12.08.2015 N 1140-cT) .

T'OCT 17479.2-85 Maciia TpaHCMMCCHOHHBEE. Krnaccudpmxaumsa u
O0OO03HaYeHHUEe

TOCT 17479.3-85 Macsa rumgpaeamdyeckue. Kinaccudmxaumsa u
obOoO3HaUeHMe

T'OCT 20000-88 Ivizenn TPaKTOPHHE U KOoMOamHOBHE. OOume
TeXHUUECKMEe YCJIOBUSI

T'OCT 21393-75 ABTOMOOMIM C IU3eaaMM. JeIMHOCTD

oTpaboTaBmMx I'a30B. HOPMH M MeTOIEH
n3MepeHur. TpeboBaHusa 6e30MNaCHOCTHU

TOCT 25646-95 OKCIIyaTaluys CTPOMTEJIBHEIX MamuMH. Ofmme
TpeboBaHMA

TOCT 27436-87 BHemHMI WyM aBTOTPAHCIOPTHHX CPEICTB.
JonycTuMEIE YPOBHM UM METOIH M3MEePEeHUM

OCT 37.001.052-87 TpeboBaHMsa K IIYCKOBEIM KaueCTBaM
aBTOMOOUIIBHEIX IOBUIT'ATEIEN

MIOC 12-8.2000 PexOMeHIaUMM IO OpTraHM3aluM TEeXHUUECKOIT'O
OOCIIyXMBAHUSA ¥ PEMOHTA CTPOUTEJIbHEIX MallH

MIC 12-10.2000 TUIIOBEIE HOPMEL NEPMOIUYHOCTM, TPYIOEMKOCTU U

NPOOOJIKUTEJILHOCTY TEXHUUECKOTO OBOCIYyXMBAHUS
Y PEMOHTa I'PY30NOIBEMHEX KPAHOB.

3. ONPEAENEHNA

3.1. Oborpes amsens (arperaTa, CUCTEMbl) CTPOUTENbHOW MalUMHbI - MpoLecc nepegayn emy
TENNOBOM 3HEpPrMM OT TenJoHOCUTeNs ANA AOCTUXEHUA (pasorpes) uam noaaepxaHua (nogorpes) ero
3a[1aHHOTO TEN/I0BOr0 COCTOAHMA B YC/NIOBUAX HU3KUX TemnepaTyp OKpyKatollero sosayxa. [pu stom
pa3orpes HenocpeacTBEHHO NPeALecTByeT MyCcKy, a NOA0rPes HauNHaeTCA NoC/ie OKOHYaHUA oYepeaHon
CMeHbl paboTbl CTPOUTENBHOM MaLLWHbI U NPOAO/IKAETCA A0 HaYaa CleaytoLen CMeHbI.

3.2. Cpeacrea obierdeHus nycka Amsens - ycTpoictsea, obaeryatome BocniaMeHeHne u cropaHue



TONNMBA B AM3ene Npu Nycke Npu TeMnepaType OKpyKatolero sosayxa 4o mmnnHyc 25 °C.

3.3. CpeacTtea TeNN0BON NOArOTOBKU AM3eNs K MYCKY - YCTPOMCTBa, obecneunsaroline pasorpes
Au3ena nepej Nyckom; nNpun 3Tom NPoao/IKUTENIbHOCTb pa3orpesa M Nycka A0KHA COCTaBNATL He bonee
30 MUH. Npu TeMMepaType oKpy:Katowero Bosgyxa muHyc 40 °C (FTOCT 20000).

3.4. CpeactBa noagep’kaHuWa 3a[aHHOro TEMNJ0BOrO COCTOAHUSA B MEXKCMEHHbIM nepuog, -
YCTPOICTBA, MoAAepKuBaloWMe B MEXCMEHHbIN MNepuos 3afaHHOe TenjaoBOe  COCTOAHME
(obecneumBatowme nogorpes) HepaboTatowero amsens, Heobxoaumoe Aas ero nycka B TeyeHWe He
6onee 5 MMH. Npu TemnepaType oKpyKatoLlero Bosayxa mmnHyc 40 °C.

3.5. TennoBoM akKKymyaTop - TeN1006MeHHbI annapaT, HaKanaMBaloWKWIA OTXOAALLYIO TENIOTY
0TpaboTaBLUMX ra30B UM (M) OXaXKAaloLWEN }KUAKOCTU AM3eNA BO BpemMs ero paboTbl, COXpaHAoLWUA ee
B MEXCMEHHbIM Nepuog 1 oTaatowWwmin 3Ty TennoTy noTpebutento (gBuratento, arperaty TPAHCMUCCUMK U

ap.).

4. OCOBEHHOCTHU 3KCNNYATALUNN CTPOUTENbHbBIX
MALLWH B 3MMHUIA NEPUOA,

4.1. OcHOBHbIMM (aKTOpPaMM, YCAONKHAIOLWMMM SKCMAyaTauulo CTPOUTENbHBIX MallUH (ganee -
MalLMH) B 3MUMHWUIA Nepuoga, ABNAIOTCA:

HW3KaA TeMmnepaTypa OKPYKaOLWEro BO3a4yxa U ee peskue KonebaHus;

Ha/IMYMe CHEXHOrO NOKPOBA;

CW/IbHbIE BETPbLI U METENMN.

4.2. ®akTOopbl, YKasaHHble B M. 4.1, NPUBOAAT K CHUXKEHUIO NMPOU3BOAMUTENIbHOCTH, YBENUYEHUIO
pacxoga 3HeproHocutesnelr M obWENn CTOMMOCTM 3IKCMAyaTauuu MAWKWH B pesy/bTaTe AeUCTBUS
cnepyowmx ocobeHHoCTen 3MMHEN aKcnayaTauuu:

MOBbILEHWA COMPOTUBAEHUI Pa3PYLUEHMNIO U KOMAHWUIO MEP3/bIX TPYHTOB U CMEP3LLMXCA ChIMy4Ynx
MaTepuanos, OTPbIBa MPUMEP3LLMX K FPYHTY rpy308, CTPOUTENbHBIX U3AENANA U KOHCTPYKLMIA;

CHUMKEHMA MPOYHOCTU META/INIOKOHCTPYKLMIA, KaHATOB, @ TaKKe MHEBMATUYECKUX LWKMH U APYruX
OeTanei U3 HeMeTaNIMYecKMx MaTepuanos;

YXYALWEHNA AOPOXKHbIX YCIOBUIM NepeaBUKeHUa MaLliuH;

3aTpyAHEHMA NyCcKa Au3eneit u noaaepKaHusa UX HOPMaabHOIo TEMNOBOIO PEXUMA;

YBE/IMYEHUA BHYTPEHHUX CONPOTMB/IEHUI B TMAPONPUBOLAX U MEXaHUYECKUX TPAHCMUCCUSAX,
CHUMKEHMA B CBA3W C 3TUM TATOBbIX YCUIMIA U paboumnx cKopocTei;

HaKoMNeHWa M 3amep3aHns KOHAEHCcATa BOAbl B MAPABANYECKMX U MHEBMATUYECKUX CUCTEMAX,
CHUXKAIOLLMX HAAEKHOCTb CUCTEM YNPABAEHMA MaLUMHAMU;

yXyAweHua GpMU3NYEeCcKoro cocToAaHUA N paboTocnocobHOCTU Ntoaei, 06CNYKUBAOLWNX MALLNHbI;

yBenunyeHus BbiIbpocoB BpeAHbIX (3arpsA3HAIOLLNX) BELLecTs.

Bonee noapobHO HEKOTOpble MEXaHU3Mbl BAMSAHUA 3UMMHEN 3KCMyaTauuu Ha TeXHU4YecKoe
COCTOSIHME CTPOMUTENbHbIX MaLUH U GU3NONOTMYECKOE COCTOAHNE NEPCOHANA, 3aHATOrO 0BCAYKMBAHNEM
W ynpasieHMeM MalLUMHAMK, NpuBeaeHbl B MpunoxkeHum A.

5. OBLUME TPEEOBAHMA K 3UMHENM 3KCNYATALMN MALLUH

5.1. 3KkcnayaTauma MaluH B 3MMHUIA NEPUOL OCYLLECTBAAETCA B COOTBETCTBUU C TPebOBaHUAMM
FTOCT 25646, HactoAwero CBoaa nNpaBua, HOPMATUBHbLIX [OOKYMEHTOB M  KOHCTPYKTOPCKOM
(sKcnnyaTaLMOHHOM) AOKYMEHTALMMN HA MaLLMHbI KOHKPETHbIX Moenei.

5.2. 3KcnayaTaumio MalmH Npu TemnepaType oKpyrKatowero Bo3gyxa oT mmHyc 20 o muHyc 30 °C
PEKOMEHAYETCA OCYLLECTBAATL CO CHUMEHUEM pPaboumx Harpy3oK (TPAaHCMOPTHbIX CKOPOCTEM, CTEMEHU
3aM0J/IHEHMA KOBLUEN 3KCKABAaTOPOB W MOrPYy3YMKOB, rPYy30NO4bEMHOCTM MOABLEMHO-TPAHCNOPTHOMO
060pyA0BaHUA U T.N.) Ha 25% NO OTHOLIEHMIO K MAcMOPTHbLIM, @ NPy TeMmnepaType oT MMHYC 30 40 MUHYC
40 °C - Ha 50%.

5.3. B 3MMHMI nepuog Ha CKONb3KOW AOpore TPOratbCA C MecTa cnegyeT MAaBHO, Ha MasbixX
YacToTax BpaleHUA KoneH4aToro Bana gusena. CuenneHne n mexaHM3mbl NOBOPOTA c/iedyeT BKAKYATb
TOXX€e NaaBHO, 6e3 PbIBKOB.

Ons nosblleHMA NPOXOAMMOCTM MALWKMH OHM MOryT 6biTb 060pyAoBaHbl cheuManbHbIMU



npMcnocobieHnaAMK: uenamm NPOTMBOCKO/Ib}KEHWUA, CbEMHbIMM rpyHTO3auenamu,
npoTMBobYyKCaTOPamMM, CaMOBbITaCKMBATENAMU U APYTMMU YCTPOUCTBAMM.

5.4. InA OOCTMXKEHMA BbICOKOrO TEXHMYECKOro YPOBHA 3KCMyaTauMnM MaWwuH B 3UMHUIA nepuog,
peKkoMeHAayeTcs NPOBOAUTL MX MOATOTOBKY, YYUTHIBAIOLLYIO OCOBEHHOCTM 3MMHEN SKCNyaTaLmu.

6. MOATOTOBKA MALLUWMH K 3MMHEN 3KCNTYATALIUN

6.1. OpraHM3aUNOHHO-TEXHUYECKNE MEPOMNPUATUA MO NOATOTOBKE CTPOUTENbHBIX MALIUH K 3UMHEN
3KCM/lyaTauMM Hanpas/ieHbl HA LOCTUMKEHME BbICOKOTO YPOBHS HALEXHOCTM MaLUMH, CHUMKEeHWue
CTOMMOCTW 3KCNAyaTaumu, obecnedyeHne 6e30nacHbIX YCA0BUA TpyAa MNEpPCcOHana, 3aHATOro WUX
ynpasieHnem n obcnyKMBaHUEM, BbINMOJHEHWE HOPMATUBHbIX 3KO/IOrMYECKUX TPeOGOBaAHWA.

6.2. O6bem paboT MO NOArOTOBKE MalUMH K 3MMHEMN 3KcrnjyaTaumm onpegenserca ABymMA
daKTOpamu: TeMMNepPaTypol OKPYKAIOLWLEro BO34yXa M MPUCNOCOBAEHHOCTbIO KOHCTPYKLMA MALIMH K
paboTe B laHHbIX TEMMNEPaTYPHbIX YC/OBUAX.

6.3. MoaroToBKa MalUMH W 3KCM/yaTaUMOHHOM 6asbl K 3MMHEN 3KcnayaTaumMu  A0/XKHA
OCYLLECTBAATLCA B M/1aHOBOM MOPSAKe.

B nnaHe NoAroToBKU pekomMeHayeTcs npeaycMmaTpusBaTth caeayolie MeponpuaTma:

obecneyeHne HeobXOAUMbIMKM AN BbINONHEHMA NaHa GMHAHCOBLBIMM M MaTepuanbHbIMU
cpeacTBamu;

NPoBeAEHNE UHCTPYKTAXKEN C UHKEHEPHO-TEXHUYECKUMU PabOoTHUKAMM MU NepPCOHANOM, 3aHATbIM
obcnyKMBaHMEM W yNpaBNEHUEM CTPOUTENbHbIMM MallMHamM, 06 o0cobeHHOCTAX WX 3UMHEN
aKcnayataumu. Mpu HeobXxoAMMOCTM OPraHU3yOTCA 3aHATUS MO MNOArOTOBKE MepcoHasa K 3UMHEN
3KcnyaTauMm MalluH;

pacnpegeneHne nepcoHana, 3aHATOro O6CAYKMBAHMEM MalUMH, MO OOBEKTAM BbINOJHEHUA
noAroToBMTEbHbIX PaborT;

npoBeAeHME CE30HHbIX TEXHUYECKMUX 0BCNYKMBAHMIA MALLUH;

YKOMM/IEKTOBaHME MAWWH  AOMOJHUTENbHBIMU  UHCTPYMEHTAMK, npucnocobaeHnamn u
MmaTepuanamu, npegHasHauyeHHbIMKN 15 UX 06CAYKUBAHUA 3UMOIA;

obopyaoBaHMe MallMH cpeacTBamm obecneyeHma paboTocnocobHOCTU B 3MMHUIM Nepuoa;

npueeseHne B pabotocnocobHoe COCToAHUE rPYNNOBbLIX CPeACcTB TEM/IOBON NOAFOTOBKMN AM3ens K
MYCKY W rpynnoBbiX CPeACTB NOALEPKAHUA 3a4aHHOTO TEM/IOBOIO COCTOAHMA B MEXKCMEHHbIN nepuoga,

6.4. MNnaH NOArOTOBKM MALUWH M 3KCMNAyaTaLMOHHOM 6a3bl A0MKEH OblTb COCTABNEH, YTBEPKAEH U
peann3oBaH C TaKMM pacyeTom, YTobbl NpoBeeHNe YKa3aHHbIX B M. 6.3 MeponpuUATUIA Bbl10 3aKOHUYEHO
CBOEBPEMEHHO, 0 Havyaa 3MmHero nepuoaa. KoHTpob 3a cob0aeHMeM BbINOJHEHUA AAHHOTO MJaHa
BO3/1araeTcs Ha PyKoBOAUTENs opraHusaumu (npeanpuatus).

6.5. PeKkomeHayeTcA NPOU3BOACTBEHHble noApasfaeneHua (yyacTku) 6asbl  MexaHM3auuu
obopynoBaTb  CpeAcTBAaMWU  HArAsgHoOM  MHPOpMaAUUK,  WANKOCTPUPYIOWMMU  NONOXKUTENbHbIN
NPOW3BOACTBEHHbIA OMbIT U NEPCNEKTUBHbIE Hay4yHble pa3paboTkM B 06/1aCTM 3MMHEN sKcnayaTauuu
MaLLWH.

6.6. MopgroToBuTeNbHble pPaboTbl NPOBOAATCA MNPM  BbIMNOJHEHUN CE30HHOFO TEXHWYECKOro
0bCcnyKMBaHMA, KOTOPOE MOMKET ObiTb COBMELLEHO C oYepefHbiM MNEPUOAMYECKUM TEXHUUYECKUM
obcnyKMBaHMEM UK NIAHOBLIM PEMOHTOM.

OcobeHHOCTM BbINO/IHEHMA ONepaLMii CE30HHOTO 06CNYKMBAHUA arperaTos, CUCTEM U MEXaHM3MOB
MaLLUWH MNPU NOArOTOBKE MUX K 3MMHEN 3KCnyaTauMu npeacTtaBieHsbl B MpunoxkeHun b.

6.7. Ce30HHOE 06CNyXKMBaHME MALLUMH PEKOMEHAYETCA BbINONHATb LEHTPAa/IM30BaHHO B YC/IOBUSAX
CTaLMOHapPHOM 3KCNAyaTaLMOHHOM 6a3bl CUIaMM MEPCOHAsIa, 3aHATOro 06CNYKMUBAHMEM U yNIPaABAEHUEM
MaLLWH.

JonycKaeTcs B NopAgKe UCKNHOYEHMA BbIMOJIHEHWE CE30HHOINO 06CAYKMBAHUA MALLUMH B NONEBbIX
YC/NIOBUAX, €CIM NO NPOU3BOACTBEHHbIM, OPraHU3aLMOHHbLIM, MOFrOAHO-KAMMATUYECKUM W OPYrUM
npuYmMHam nepebasmnpoBaTb MallMHbI Ha 6a3y mexaHn3aLMm HEBO3MOXKHO.

6.8. [na 3MmHero nepuvoga ALeNCTBylOWME HOPMaTUBbI NEPUOAMYHOCTM W CcOCTaBa paboT
NnepuoanYeckux TexHMYeckux obcnyxkmnsanumim (TO-1, TO-2, TO-3), yctaHosaeHHble MAC 12-8 n MAC 12-
10, npu HEOBXOAMMOCTU MOTYT BbiTb CKOPPEKTUPOBAHbI C YYETOM KOHKPETHbIX YC/IOBUIA 3KCNAyaTaLum
MaLLWH.



7. CPEACTBA OBECNEYEHMA PABOTOCINOCOBHOCTH
MALLIMH B 3MMHUIA NEPUOA

7.1. Obuwme nosoKeHus

CpeactBamum obecneyeHna paboToCNOCOBHOCTU CTPOUTENbHBLIX MaWWH B 3UMHUIA nNepuog
ABNAOTCA:

3UMHMeE 3KCMyaTauMOHHbIE MaTepuabl;

cpeAacTsa 0b/ier4yeHms nycka MallunH;

CpeAacTBa yTenneHus;

cneumanbHoe cMmeHHoe paboyee obopyaoBaHue.

7.2. 3nMHMe 3KCNAyaTalUMOHHbIE MmaTepmanbl

7.2.1. K 3UMHMM 3KcnayaTauMOHHbIM  MaTepuasam OTHOCATCA TOM/JIMBA; MOTOpPHbIE,
TPAHCMUCCUMOHHbIE U TUAPABANYECKME MacCNa, MAACTUYHbIE CMa30uyHble mMaTepuasnbl U crneuuasnbHble
XUAKOCTU onpeaesieHHbIX MapoK (COpTOB), KOTOpble obecneymBatoT 3KCMyaTaUMio MalUH B 3UMHUIA
nepuog B COOTBETCTBUK € TpebosaHmuammn FOCT 25646.

7.2.2. 3MMHMe 3KCcnayaTauMOHHble MaTepuanbl, XapaKTEPUCTUKM KOTOPbIX nNpuBeaeHbl B
MpunoxeHnn B, NPUMEHAIOT B COOTBETCTBMM C TPeOOBaHMAMM IKCMYATALMOHHOW AOKYMEHTALMM Ha
MaLUMHblI KOHKPETHbIX MoAene.

7.3. CpeacTBa obneryeHus nycka mallivH B 3MMHUI Nepuos,

7.3.1. Kcpepcream obieryeHma nycka mallmH B 3MMHUA Nepuos OTHOCATCA CUCTEMbI U YCTPOMCTBA:
obecneyeHus nycka anseneu;

NoAroToBKK K paboTte TpaHCcMUCCUIA;

OTOMNNEHUA KabUH.

Knaccudukauma cpeacts obnerdeHns Nycka malluH B 3MMHUIA nepuoa npuseaeHa B Tabanue 1.

Tabanua 1

KNACCUPUKALNA
CPE[ICTB OBJIETYEHWNA NMYCKA MALLMH B 3UMHWUI NEPUOA

1. Cpencrea obecrnedeHus IycKa IOuUseJen 2. Cpexncrea 3. Cpexncrea
nonAro- OTOIIeENA
TOBKM K pabore Kabun
TPaHCMUCCUM
1.1. Cpencrea|l.2. Cpencrea|l.3. Cpencrea|2.1. Me-]2.2. 3.1. 3.2.
obnerue-— Ten— nom- ouBuay- |Ipynnose | 3aBucu— ABTO-
HMA TIyCKa JIOBOM MONT'OTOBKM |IepXaHMs asbHEle e MbIE oT | HOMHEI®
oM3essa K MyCcKy 3aaHHOTO paboTe
TemnjIoBOTO omMzensa
COCTOAHMA
B MEeXCMe HHEIN
nepuon
1.1.1. 1.1.2. 1.2.1. 1.2.2. 1.3.1. 1.3.2.
Cpen- Ilyckosele | IEOUBY - I'pynnoe | UHOMBU- I'pynnoBel
cTBa, YCTPONCT | AyasbHee [ e nyalbHee | e

03BO— -
Jigoue CHU- |Ba MOBH-
3UTH MMHM- |mEeHHOM

MaJlbHY® MOIHOCTH
nyc-

KOBYI

Qacrory

BpameHns

KO-

JIEHYaTOTO

Ba-

Jla omsens

cperncTsa NyCKOBEE | cpencTBa | cpencTsa | cpencrsa |cpencrsa |cucTeMsl |cpencTsa |pansaTopel- |CUCTEME,
nogorpesa nsurare- |, BOmooBo- |, BOmooBo- | c BOMOoOBO- |oTONUTENM U | MCTOUHUKO
BO3AyxXa Ha |mm; ucrounu- | rpesa; ucrounu- | rpesa; KUIOKOCT— | Tpera; TPyOHEIE M

BIIyCKe yCTpoMcT | koM Ten- |cpencrsa |koM Ten- |cpencTsa |HeMM IO- | cpencTsa | Ten-— TEenJoBoi




(cBeun - JIOBOM napoobo- | joBOM napoobo- | norpesa- | napoobo- | IOOOMEHENKM | BHEPTUU
rnomorpesa Ba mia oHeprum |rpeBa; oHeprum |rpeBa; Tenaun; |rpeea; ’ KO-
BIIyCKHOT'O nonaun KOTOPHX |cpencrsa |koTopex |cpencTrea|cucrems |cpencrsa|ycTaHaBiMBa | TOpeX
BO-— cxaroro |sasnsercs|sosnmyxo- |asnsercs|sosnyxo-|c BO3OYyXO- |e- ABIIA-
31myxa, BOo3Oyxa |momorpe-|oGorpesa |nomorpe- |oborpera |Bo3aymHk |o6orpeBa | Mee BleTca
BIEKT— B BaTens, |; BaTens, |; - ; KabuHe oTonu-
podaxenbHele |ummuunpe | paGoran- | cpencrea |paboran- | cpencrea |Mu nomo- | cpencrea |u TesbHasg
nomorpesare | ; it 3a aneKTpo- | 3a anexTpo- | rpesare- | anexTpo- | noaxsmovae-  |wn
- nuponatr- |cuer oborpesa |cueT oborpesa |ysaMu; oborpesa | Msle BEHTWIALK
J'JVI) H POHEL; CXU— H CXU— H CUCTEMBl ; cooTBeT— -
cpencTea Moslexky- |raHusa cpencTsa | raEnsa cpencTea|c cpencTsa | cTBEHHO K OHHO-
Kajopu3aTop |aspHue *unxoro |oborpera |xunxoro |oborpesa |oTonym- oborpesa | cucremam oTonu-
- HakonuTe | ronymea; | razoeos- | Tormea; |rasosos- | TensHOM |razoBos-— |ox- TenbHan
HOTO - cpencTsa | oymHOM cpencTsa | AymHOM YCTaHOB- | AymHOM naxnerusa m |ycranoska
BOCIIIA— m sHep- |, cmeceo; |, cmeceo; |xoit, cMmecho; | BHITyCKa ;
MEeHeHMs TIn; ncrourn- | cpencrea |ucrousrn- | cpencrea | cos- cpencrsa |oTpa- cucTeMs,
TOM- anexTpo- |kom Ten- |mHbpa- xoM Ten- |uHbpa- MeleHHO | MHbpa— GoTaBumMx MCTOYHUKO
mmBa (cBeun |cTapreps |1oBOM KpacHOTO | JIoBOt KpacHoro |unm aHa- |kpacHoOTo | Ta-— M
Haka/mBauusa |nosemen- |sxeprun |rasosoro |sHeprun |rasosoro |nmoruuxoii |rasosoro |308 mmusend; |Temnnosoit
)i HOM Mom- |KoTopeix |oBGorpesa |koTopeix |oborpesa |npuMense |o6orpeBa |mTaTHbE SHEPTUM
Iy CKOBEIE HOCTH; ABIAETCS ABJIAETCS - paan- KO-
npu- BHemHue |Temnsoson TEMJIOBOM% MEIM B aTOPE! TOPEIX
cnocobrnenns |MCTOUYHUK | aKKyMYJIa AKKYMyJIs cucreMax CHCTeMs! ABNA-
nns n - - OTOMJIEHN OoxXJlaxOeHMs |eTca Xuo-
BIIPLICKM— snekTpo- | Top TOP a omsens, KOCTHEI
BaHMA SHePTUM KabuH; PacrosyoxeHH | mo-
JIeTKO— baxesbHE ble norpeBa-
BOCIJIAMEHS0 e B MOTOPHOM |Teqsb;
- rnomorpe-— oTceke, C CUCTEMEL,
IMXCs BaTEN; YCTPOMCTBaM | MCTOUHMKO
nyCcKO= cucTeMsl n M
BBIX XMIKOC— c noasoAa TerJIoBO%
TeN; TEMJIOBEIM Ten- SHEPTUM
cpencTea AKKYMyJIs JI0TO KO-
VIydie s - BO3OyXa TOPBIX
Ty CKOBEIX TOPOM B KabuHy; ABNA-
Ka- pasIMyHLe erTcsa BO3-
JecTs no ITYUIHBIA
nMsens KOHCTpyKUMUM |no-
(mexoMnpec— BJleKkTpuyYeck | morpesa-
CUOHHBIT ue Tesb;
Mexa- HarpeBaTEeNM | CMCTEME,
HU3M; (3IeKTPOKAaJ | MCTOUYHUKO
yCTpOi- o- M
cTBa, pudepsr, TEMJIOBOM
U3MEeHA~ SJIeK— SHepTUM
e Tponeun | xo-
CTerneHb na- TOPEIX
cxaTus, HEJILHO— ABJA-
daser Jyunc- ercsa
Tasopacnpen THIE Temnjo-
e- oBorpesa-— BOM
JleHus " Temm) , AKKYMy—
yron ycTa- JIATOP
OonepexeHns HaBJMBaeMEe
nomaum npeuMymecT-
TONJIN— BEHHO B
Ba npn Kabu-
nycke) Hax MallMH C

3JIEKTPUUECK

M

WM OU3ENb-

3JIEKTPUUECK

M

TIPMBOJIOM

CpeactBa [O0nXHbI obecrneumBaTb MYCK MaluMHbl B paboTy NpM MCNOAb30BAHUM  3UMHUX
3KCNyaTaUMOHHbIX MaTepuanoB. Kpome TOro, OHM He AOJ/IKHbI BbI3blBaTb HONbLIMX M3HOCOB AeTanemn
OV3ena W arperatoB TPAaHCMWUCCUMM MNPM MNYCKe, COOTBETCTBOBATb AEMCTBYHOWMM HOPMATUBHbIM
OOKYMeHTaM B 061aCT1 3K0N0rMK M 6e30MacHOCTY.

Mpw BbIBOPE TOWM AN UHOW CUCTEMBI UK YCTPOMCTBA HEOBXOAMMO YYMUTbIBATL COCTAB U BEINYUHY
napka CTPOUTENbHbIX MallMH, 0COBEHHOCTU €ero WCNo/ab30BaHUA, KAMMATUYECKMEe YCN0BUA PaMoHa,
cobntoaeHne NpaBua oxpaHbl TPYAA M TEXHUKN 6@30MacHOCTU, BbINOJIHEHUE HOPMATUBHbIX TpeboBaHMUI
Mo OXpaHe OKpy:Katowen cpeabl U TEXHUKO-3KOHOMMUYECKYIO 3PDEKTUBHOCTb UX MPUMEHEHUS.

7.3.2. K cuctemam u yctpolicTBam obecrneyeHmna nycka guseneit oTHOCATCA cpeacTsa obaeryeHus
nycka, cpeacTsa TeNI0BOM NOATOTOBKM AMU3ENs K NYCKY M CPeacTBa nogaeprkaHusa 3a4aHHOro TenioBoro
COCTOAHMA B MEXCMEHHbIN nepuog,

OHM foKHbI 06ecneynBaTh BbICOKYHO 3dGEKTUBHOCTD NYCKA AN3ENSA, KOTOPAA XapaKTepusyeTcs:

npeaenbHbIM 3HAYEHUEM TEMMNEPATYPbI, NPU KOTOPOW BO3MOKHO OCYLLECTBAEHWE NYCKa AM3ens;

MWHUMAJIbHbIM BPEMEHEM, 3aTPaYMBaAEMbIM Ha NYCK AU3ens;

HebOo/bLIOWN BEIMYMHON MUHMMAIbHOM MYCKOBOWM YacCTOTbl BPALLEHUS KONEHYaToro Basia gusens,
Heobxoanmomn ansa obecrneyeHus ero nycka.

7.3.2.1. CpeactBa obneryeHmn nycka gmsensa obecneymBatoT Nyck Xoa04HOro agusens.

LaHHbIMKM cpeacTBamm ABAAIOTCA:

cpeactBa nojorpesa BO3AyXxa Ha Bnycke (cBeynm nodorpesBa  BMYCKHOrO  BO3/4yXa,



aneKkTpodaKesibHble NOAOrPeBaTENM);

CPeACTBA KaiopM3aTOPHOro BOCMN/IAMEHEHMA TON/IMBA (CBEYM HaKaIMBaHUA);

nycKoBble npucnocobaeHna ana BNPbICKUBAHWA ETKOBOCNIaMEHSAIOLWMXCA MYCKOBbIX XKUAKOCTEN;

CPeACTBA Y/NYYLIEHUA MYCKOBbIX KayecTB Au3ena (4eKOMMPECCUOHHbIM MeXaHWU3M; YCTPOMCTBa,
N3MEHAKLWME CTeneHb CKaTua, asbl rasopacnpenesieHa U yron onepexeHua nogayvv Tonavea npu
nycke);

MyCKOBble YCTPOMCTBA MNOBbILIEHHOW MOLLHOCTM (MYyCKOBble ABWUraTesn, YCTPOMCTBa 418 noAayu
CXaToro Bo3Ayxa B LMAUHAPbLI, MMPONATPOHbI, MONEKYIAPHbIE HAKONUTENN SHEPrun, SNeKTPoCcTapTepbl
NOBbILWEHHOM MOLLHOCTU U BHELLHWE UCTOYHUKM SNEKTPOIHEPrnn).

OcHoBHble cBeAeHMA No Hanbonee pacnpocTpaHeHHbIM cpeacTBam obieryeHma Nycka NpuBeaeHbI
B MpunoxeHum I.

7.3.2.2. CpeactBa Ten/JioBOW MOArOTOBKM AM3eNA K MYCKY M CpeacTBa noAdepyaHusa 3a4aHHOoro
TEMNJIOBOrO COCTOSIHUA B MEXCMEHHbIM nepuog, cieayeT NPpUMEHATb NPU TeEMMEpaType OKpy:Katowero
Bo3ayxa A0 muHyc 40 °C. OHM AoMKHbI 0becneunBaTb 0b6orpes (MM coxpaHeHUe Tena0BOro COCTOAHUSA)
Hanbosiee BaXKHbIX C TOYKU 3pEeHMA NYCKa AeTanen, X CONpsaxKeHu u cpes ansens, a MMeHHo:

aetanei, obpasyloLmMx Kamepy CropaHus;

NOALIMMNHUKOB KOMIEHYATOro Bana;

CONPAKEHUN LUANHAP-NOPLIEHD;

TONANBHOIO U MacnAHOro GuAbTPOB.;

BMYCKHOTO KONNEKTOPa;

OX/NIAXKOAOWEN KUOKOCTM, HaxogAalencs B 3apyballeyHOM nNpocTpaHcTBe (4na Ausena ¢
UAKOCTHOW CUCTEMOM OXNAXKAEHUSA);

MOTOPHOTrO Mac/a, An3esbHOro TONANBA U BO34YXa, NoTPebnsemMbiX B epnog, nycka ansens.

7.3.2.3. B cnyyae obopynoBaHua ansens KapbopaTopHbIM MYCKOBbIM ABUTaTeNeM O4HOBPEMEHHO
¢ 0borpeBom (MAN coOXpaHEHMEM TEMNNOBOIO COCTOSHWUA) OCHOBHOIO AM3ENA AOJIXKEH OCYLLEeCTBAATLCA U
oborpes (MM coxpaHeHWe TENIOBOFO COCTOAHUSA) NYCKOBOIO ABUraTens.

7.3.2.4. CpepcTBa TENNOBOM MOATOTOBKM AM3ENA K MYCKY U CPeACTBA NOALEPHKAHWUA 33a4aHHOIO
TEMNJIOBOrO COCTOSIHUA B MEXCMEHHbIM Nepnog MoryT 6biTb MHANBUAYAbHBIMW U TPYNNOBLIMMU.

7.3.2.5. K uvHamBMayanbHbiM CcpencTBam TeniOBOM MNOATOTOBKM AM3eNA K MYCKYy OTHOCATCS
yCTaHaB/AMBAEMble HAa MalLUMHE CUCTEMbI U YCTPOIMCTBA, 0becneynBaroLLMe aBTOHOMHbIM pa3orpes ansens
OT MHAMBUAYANbHOFO MCTOYHMKA TEMNJI0BOM SHEPTUM.

K nHanBMAyanbHbIM CpeacTBam NoALeprKaHMA 3aaHHOro TENNOBOMO COCTOAHMA HepaboTatowero
OM3eNa B MEXCMEHHbIM nepuos, a TakXKe B Nepuos BHYTPUCMEHHOFO MPOCTOSA MAWWH OTHOCATCA
yCTaHaB/AMBAEMble Ha MaLLMHE CUCTEMbI U YCTPOICTBA, obecneymBatoLLMe aBTOHOMHbIV NoA0rpes Ansens
OT MHAMBUAYANLHOIO UCTOYHMKA TEMNAIOBOM SHEPIUM, U CPEACTBA YTENEHMA.

Hanbonee pacnpocTpaHeHHbIM WHAMBUAYAZbHBIM WCTOYHMKOM TEMAOBOM 3HEPrnn ABAAeTcA
nogorpesaTtesib, PaboTaOWMIA 3@ CHET CHUTAHUA KUAKOTO TonAMBa. MepcnekTUBHbIM MHAMBUAYANbHbLIM
WCTOYHUKOM TEMNNIOBOM SHEPIUM CeayeT NPU3HaTb TENNOBOM aKKYMYAATOP.

KpaTKas xapaKTepucCTMKa cuctem oborpeBa amsenei C nogorpesatensaMuM npusBedeHa B
Mpunoxenun [.

7.3.2.6. K rpynnoBbim cpeacTBam TEMJIOBOM NOATOTOBKM AN3eNA K MYCKY U TPynnoBbIM cpeacTBam
nogAepaHuaA 3a4aHHOMO TEMN/JI0BOr0 COCTOAHMA B MEKCMEHHbIN Nepmnos OTHOCATCA CTaLlMOHAPHbIE UK
nepeasuXHble CUCTEMbl U YCTPOMCTBA, obecneumsatowme oborpes amseneit rpynnbl MawunH. Takue
CUCTEMbI M YCTPOMCTBA MMEIT Pa3HOOOPA3HYD KOHCTPYKLMIO WM peanusytoT caeayowme cnocobbl
oborpeBa gu3ensa: BoAo-, Mapo-, BO3AYyXO- U 3/1eKTpooborpes, 060rpes rasoBo3AyLWHON CMECbio U
MHpaKpacHbIl ra3oBbiii oborpes.

KpaTKas xapaKTepucTuKa rpynnoBbix cpeacts oborpesa aAnseneit npeacrasneHa s MpunoxerHun E.

7.3.2.7. ugmMBuMayabHble CPeAcTBa TEMJIOBOM MOATOTOBKU AU3ENS K MYCKYy U UHAUBUAYA/bHbIE
cpencTea nopfeprkaHus 3a4aHHOrO TEensjoBOr0 COCTOSIHMA B MEMKCMEHHbIM nepuos No3BONAOT
3KCM/IlyaTMPOBATb MALUMHbI B OTPbIBE OT MOCTOAHHbIX 633 MexaHM3auuu M NpPU OTCYTCTBUWU BHELUHUX
WCTOYHWKOB 3Hepruun. Fpynnosble cpeacTBa HEOHXO4MMO NPUMEHATb TO/IbKO B YC/IOBUAX MOCTOSAHHbIX 633
MexaHM3aununm mam npu 60AblIOA YUCNEHHOCTU OLHOBpPEeMeHHO paboTalowmx Ha OObEeKTe MaLUMH,
pPacnonoXeHHbIX Ha HEBONbLIMX PACCTOAHMAX OAHa OT APYroW; NMpu 3TOM MPeAnosiaraeTcAa Haauvuune
BHELHWNX UCTOYHMKOB 3Heprumn, obecneumsatowmx paboTty sTux cpeacTs.



7.3.3. CuUcTembl U YCTPOICTBA NOATOTOBKM K paboTe TPAHCMMUCCUIA MALLWH AONXKHbI 06ecneynsaTb
ObICTPYIO NOArOTOBKY K paboTe TPAaHCMWUCCUM MALWIMHBI C LEe/iblo BO3MOMKHOCTU MPUHATUA HArpysku B
MWHMUMAJIbHO KOPOTKNE MPOMENKYTKN BPEMEHM.

OHW  [O/MKHBbI  ocywecTBAATb oborpeB (MM COXpaHeHMe TenioBOro COCTOAHMA) arperaTos
MeXaHU4YeCKOM U rMAPaBANYECKON TPAHCMUCCUIA, 3aMPaBeHHbIX COOTBETCTBEHHO TPAHCMUCCUOHHBIMU U
rMApPaBAMYECKMMN MacaMu.

B MexaHWYeCKMX TPAHCMUCCUAX TaKMMKU arperatamu ABAAIOTCA KOPOOKM nepepad u otbopa
MOLLHOCTH, pPasAaToyHble KOPOOKW, rNaBHas M KOHEYHadA nepefayun; peayKTopbl MEeXaHW3MOoB,
ocylecTsAAWMX GYHKLMOHUpPOBaHME paboyero 06opya0BaHuMA, @ B rMAPAaBANYECKUX TPAHCMUCCUSAX -
rmapobaku, rmapoHacocsl, rMApoaBUraTenu, rmapopacnpesennTen, KnanaHbl PasIMYHOro HasHayYeHus.

7.3.3.1. Cuctembl M ycTpOWCTBA MNOALMOTOBKM K paboTe TPaHCMUCCUMIA MaLIMH MOTyT ObITb
WHAVBUAYAIbHBIMU U TPYMMNOBbLIMMU.

7.3.3.2. B KauyectBe WUHAUBUAYAJIbHbIX CUCTEM U YCTPOWCTB, NpeAHa3Ha4yeHHbIX Aas oborpesa
arperatoB MexaHW4YecKon W rMApPaBAMYECKON TPAHCMUCCUMINA, PEKOMEHAOYETCA MPUMEHATb CUCTEMbI C
MUAKOCTHBIMW M BO34yWHbIMK nogorpesBatenamu (MpunoxeHve [), OTONUTENbHON YCTAaHOBKOW,
COBMELLEHHOM WAN aHANOMMYHOM MPUMEHAEMbIM B CUCTEMAX OTOMNNEHMA KabuH, U daKesbHble
nogorpesaTenu.

MNMocne nycka ausens pasorpes paboyeit XKUAKOCTU MMAPABANYECKON TPAHCMUCCUM MOXKET ObITb
OCYLLECTB/IEH NPOKAYMBaHNEM €€ F'MAPOHACOCOM Ha C/IMB Yepes APpOCCesb UAN APpYroe r’MapaBanyeckoe
conpoTuBneHme.

MepcnekTUBHbIM MHAMBUAYANbHBIM WCTOYHUMKOM TEnJIOBOW 3Heprun gas oborpeBa arperaTtos
MeXaHNYeCKOM U r’MApaBANYECcKO TPAHCMUCCUIA ABNAETCA TEMIOBOM aKKyMYNATOP.

CoxpaHeHne TennoBOro COCTOAHWMA arperaToB AOCTUIAETCA LWMPOKUM MPUMEHEHMEM PA3/IUYHbIX
cpeacTs yTenaeHus.

7.3.3.3. na rpynnosoro oborpesa arperatoB MexaHW4YecKoh W rnapaBAMYECcKON TPaHCMUCCUI
BO3MOXHO MCMO/Ib30BaHME TeX e CUCTEM M YCTPOWCTB, KOTOpble MPUMEHAIOTCA A1A FPynmnosBoro
oborpeBa aunseneit ctpouTenbHbix mawunH (MpunoxeHue E). Mpu aTom rpynnoBoli oborpes arperatos
OO/IKEH OCYLLECTBAATLCA OAHOBPEMEHHO C rpynnoBbiM 06orpeBom ansenen.

7.3.4. CuctemMbl 1 YyCTPOMCTBA OTOMIEHUA KabuH malwunH (aanee - CYOK) aonskHbl obecneymBaTtb
HeobxogMmoe Ten0Boe COCTOAHUE B KabMHEe CTPOUTENBbHOM MALUMHbI KaK Npu paboTatowem, Tak U npu
HepaboTatowem gmsene ¢ Lenbio co34aHnA KOMPOPTHbIX YCAOBUI 414 MALIMHUCTA.

B cooTtsetctBUM c TpeboBaHuMamu TOCT 12.2.011 oHM AO/IKHbI NOAAEPXHKMBATL TemnepaTypy
BO3/yXa BHYTPU KabuH He Huxe natoc 14 °C. OHM moryT 6biTb 3aBUCUMbIMKM OT PaboTbl AM3ENA, eCIN UX
bYHKLMOHNPOBAHME OCYLLLECTBAAETCA TONbKO Npu paboTatowwem gmsene, U He3aBUCMMbIMUK OT ero paboTbl
(aBTOHOMHbIMK), ecnn UX GYHKLUMOHMPOBAHME OCYLLECTBASETCA KaK npu paboTalowem, Tak M npu
HepaboTatowem gusene.

7.3.4.1. B kavecTBe 3aBncMMbIX CYOK pekomeHAyeTcA NPUMEHATD:

paguatopbl-oTonuTenn u  TpybHble TennoobMeHHWKM, yCTaHaB/AMBAaeMble B KabuHe u
NoAKAto4aeMble COOTBETCTBEHHO K CUCTEMAM OXNaXKAEHWUS U BbINyCKa OTPabOTaBLINX ra3oB Au3ens;

WTaTHble paZAmaTopbl CUCTEMbI OX/MAXAEHUA AU3eNA, PacrnoioKEeHHble B MOTOPHOM OTCeKe, C
yCTpOWCTBaMM NOABOAA TEM/IOFO BO34YXa B KAOUHY;

pas/iNyHbIe MO KOHCTPYKLMW 3NEKTPUYECKME HArpeBaTenu (aneKkTpokanopudepbl, 3neKTponedn u
NaHeNbHO-y4nCTble oborpesaTenn), yCTaHaBAMBaemMble MNPEUMYLLECTBEHHO B KabWHax MallMH ¢
3NEeKTPUYECKMM NN ON3EeNb-3/IEKTPUYECKUM NPUBOLOM.

7.3.4.2. B KauyecTBe He3aBUCUMbIX (aBTOHOMHbIX) CYOK cnepyeT NpUMEHATb TakMe CUCTEeMb,
WCTOYHMKOM TEMNJIOBOM SHEPTUMN B KOTOPbIX ABAAETCA OTONUTENbHAA UAN BEHTUAALMOHHO-OTONUTEIbHAA
YCTaHOBKa, a TaKXe XUAKOCTHblE U BO34YLIHbIE NOAOrpeEBATENMN, UCMNOb3yEMble B cucTemMax oborpesa
ausenei (Mpunoxkexne [).

MepcneKkTUBHLIM MCTOYHMKOM TEMJIOBON 3HEPrMM aBTOHOMHOM CUCTEMbl OTOMJIEHWUA ABASAETCA
TEMN/IOBOM aKKyMynAaTop.

KpaTkaa xapaktepuctuka CYOK npusegneHa B NpunoxeHnun K.

7.4. CpegctBa yTenneHuma



7.4.1. Cpeactea yTenneHvsa npeaHasHayeHbl AN COXPaHEHWA TenAOBOTO COCTOAHWUA AMU3ens,
arperatoB MexaHWM4YecKom 1 rmapaBaANYeCcKon TPaHCMUCCUIA U KaBUHBI.

7.4.2. 9pEKTUBHOCTb CPEACTB YTENIEHNA 3aBUCUT OT:

TEMNepaTypbl OKPYKAIOLLErO BO34YXa;

BPEMEHM, B TEYEHME KOTOPOro OCYLLECTBASETCA MNPOLLECC COXPAHEHWA TEnJ0oBOro COCTOAHMA
arperaTos U y3/108;

BE/IMYMHbI TEPMMUYECKOTO CONPOTMB/IEHNA, KOTOPOE OHM OKa3blBAlOT PacCEMBAEMOMY TEMNJI0BOMY
MOTOKY.

KpaTkas xapaKTepucTMKa MHOMBUAYANbHbIX CPEACTB yTeneHns npuseaeHa B MpunoskeHum U.

7.5. CneumanbHoe cmeHHoe paboyee obopyaoBaHue

7.5.1. CneumnanbHoe cmeHHoe paboyee obopyaoBaHWE MalLMH NpeAHa3HavyeHo Ana pa3paboTku
Mep3/bIX rpyHTOB. JaHHOe 060pyA0BaHKe BKAOYaET paboumin opraH (MAM HECKONbKO paboumx opraHos),
OCHalLEHHbI pPabounMmmn MHCTpPYMeHTaMK (3ybbamu, pesuamm U T.M.) U CHabXKeHHbI crneunanbHon
noABecKon (CTpenoii, pamoi U T.n.) ANA KpenaeHua K 6as3osol malwunHe. Mpu aTom paboumnii npouecc
MOET OCYLLECTBAATLCA NpU NepemelleHM 6a30Boi MallUHbI (HeNpepbIBHbIM Npouecc) uam 6es aToro
(umrnmyecknin npouecc).

OcCHOBHble CBeAEeHUs N0 CMeHHOMY paboyemy 060pya0BaHUIO NpeacTasaeHbl B MpunoxkeHum K.

8. OCHOBHbIE TPEEOBAHWA MO NYCKY ABUTATENEN MALLMH B YCNIOBUAX
HU3KUX TEMMEPATYP M NOATOTOBKA UX K PABOTE

8.1. OcHOBHble TpebOBaHWA MO MYCKY AM3eNbHbIX ABWUraTenell MalwuH Ha 6ase TPaKTopoB W
camMmoxoHbix waccu - no NOCT 20000.

8.2. OcHoBHble TpeboBaHWA MO NycKy ABuratesen MalnH Ha 6ase aBTomobuneit - no OCT
37.001.052.

8.3. MNyck KapblopaTopHOro NyCKOBOro ABUraTeNia U OCHOBHOIO AM3e/IbHOro ABUraTensa B yC/0BUAX
HU3KUX TEMNEPATYp OKPY)KaloLLero Bosayxa ciaeayeT Npou3BOAUTb B COOTBETCTBUM C MHCTpYKUMeEn no
aKcnayaTauum malmuHbl. Npu MCNoNb30BaHUK CpeacTB 0b61eryeHuns nNycka, CpeacTs TeNI0BOM NOATOTOBKU
OM3eNns K NycKy U CPeacTB NoafeprkaHus 3afaHHOro Ten/oBOro COCTOSAHUSA B MEXCMEHHbIA nepuos,
cneayeT cobnoaatb TpeboBaHUA K MYCKY AWU3eNA, U3/I0MKEHHbIE B COOTBETCTBYHOLLMX WMHCTPYKLMAX MO
NPUMEHEHMIO AaHHbIX CPeacTs.

8.4. MNycK gBurateneit mawmH 6e3 NpMmMmeHeHMsa CPeacTB TEN0BOM NOATOTOBKU AM3eNs K MYCKy Uan
cpeacTs NnoageprKaHus 3a4aHHOro TErnJoBOr0 COCTOSIHUA B MEXCMEHHbIA nepuog, B COOTBETCTBMU C
TpeboBaHuamn NOCT 20000, peKoMeHAYyeTCA OCYLLEeCTBAATD:

FOCT 17479.1-85 yTtpatun cuny ¢ 1 aHBapa 2017 roga B cBA3KM c BBegeHnem B aencrteme TOCT
17479.1-2015 (Mpwnkas PocctaHgapTta o1 11.12.2015 N 2153-cT).

npv TemnepaType OKpy»KatoLero Bo3ayxa A0 muHyc 10 °C - ¢ MCNoNb30BaHMEM B CUCTEME CMA3KU

An3ena sMMHero macna Knacca ssaskoctu 8 no N0OCT 17479.1;
0pM TeMIepaType OKpyXaomero Bosgyxa n[o MmHyc 20 °C - ¢
VICIIOJIBE30OBAHMEM B CHUCTeEME CMA3KM IOIN3ejid 3ar'yuleHHOTI'O MacCJla KJIaCcCa
BaskocTtu 4 /8 mo T'OCT 17479.1.
3

8.5. Cpepcrea obneryeHns nycka gusena cnegyeTr NPUMEHATb NPU TEMMEPATYPE OKPYXKatowero
BO34yXa A0 MUHYyc 25 °C.

B cnyyae npumeHeHMa 3TUX CPeACTB NpU TemnepaTypax OKpyKatouwiero so3ayxa ot muHyc 15 go
natoc 25 °C ausenb pekomeHAyeTcAa 3anpaBaATb 3aryweHHbIMU UM CUHTETUYECKMMUM MOTOPHbLIMMU
macnamu (MpunoxkeHue B).

8.6. CpeactBa Ten/sioBoM NOATOTOBKU AM3ens K MYCKY W cpeactBa noagepraHua 3a4aHHOro
TENI0BOro COCTOAHMUA B MEXCMEHHbIN nepuoa cieayetr NPUMEHATb NPU TEMMEpaType OKpYyrKarowero
BO34yXa 40 MmuHyc 40 °C.

He pekomeHayeTcAa noanep)KuBaTb 3afaHHOE TEMNI0BOE COCTOAHME AM3ENA B MEMKCMEHHbIM



nepuoja B peXxume X0JIOCTOro Xoda, Tak KaK 3TO NMPUBOAUT K YCKOPEHHOMY OT/IOXEHMUIO CMOUCTBIX U
OKUCNAIOLWMX BeLecTs, MNOABMEHWIO Harapa Ha MNOPWHAX, KOAbLAX W T[ONOBKE LUWUAWHAPOB;
HenpoM3BoAUTEIbHOMY PAacXo40BaHMIO ero MOTopecypca, AN3ebHOro TONMBa U MOTOPHOTO Macna, a
TaKXKe YBE/IMYEHMIO BbIDPOCOB TOKCUYHbIX BELLECTB C 0TpaboTaBWMMM razamu B aTmochepy.

8.7. ONTMManbHbIM YPOBHEM KOMMIEKCHOMW TENNOBOM MNOAFOTOBKM AM3enA K MyCKy ABAAETCA
TemnepaTypa BCEX ero cucTem U y3nos, paBHasa natoc 10 °C. MNpu 3Tom TeNN0BoOe BO3AENCTBME A0/IKHO
obecneymBaTb PABHOMEPHOCTb MPOrpeBa CUCTEM AM3ens MNPU  OTKAOHEHUM OT YCTAaHOBJIEHHOW
Temnepatypbl He 6bonee 5 °C.

8.8. Mocsie nycka Ausens nepen ero 3arpyskoi Heobxoanmo B TeyeHue 3 - 5 muH. obecneuyntb
paboTy An3ena Ha X0/JI0CTOM XOA4y C Lefibio MOCTYNAeHNss MOTOPHOIrO Mac/a K paboynm NoBEPXHOCTAM
TpeHuA.

9. 3KCNNYATALMA CUCTEM YNPABIEHNA MALLMH B 3MMHUI NEPUOS,

9.1. Cuctembl ynpaBaeHUA MALLMH MO TUMY S3HEPTrOHOCUTENA NOAPA3AENAOTCA HA MHEBMATUYECKME,
rMAPaBAMYECKUNE, SNEKTPUYECKME N KOMOUHMPOBAHHbIE, MPUYEM KaXKaas N3 HUX MOXKET BKtOYaTb B CBOKO
KOHCTPYKLMIO 3/1eMEHTbl aBTOMATUKM, PblYaXKHO-LWAPHUPHbIX U APYITMX MEXaHUYECKUX CBA3EN.

9.2. Haunyywen apantayMei K 3MMHUM YCAOBUAM 3KCM/yaTauum obnagaet sneKkTpuyeckan
CcMCTeMA ynpasneHua. Bxogawme B Hee sneKTpMyYecKkue annapaTtbl 3HAYUTENbHO MEHee YyBCTBUTE/bHbI K
BO3LENCTBMIO HU3KMX TemnepaTyp OKpyKalolwero BO3AyXa MO CPaBHEHUIO C  31eMeHTamMMu
NHEBMATUYECKOM, M’MAPaBANYECKON U KOMBUHMPOBAHHOM CUCTEM YNPABAEHUS.

9.2.1. MpK 3NEKTPUYECKON CUCTEME YNPABAEHUA HEODXOAMMO, UTOObI KUCIOTHbIE aKKYMYASTOpPbI
COXPaHANN NNOTHOCTb 3/IEKTPO/INTA, MOSTOMY B 3UMHUIA Mepuos 3Ty NAOTHOCTb CAeAyeT NoBbiWaTb; B
NPOTUBHOM C/ly4ae CPOK CAYKObl aKKYMyAATOPOB ByAeT CyLLECTBEHHO COKPALLATHLCA.

9.3. Mpu 3MMHeN 3KchayaTauMmM MHEBMATUYECKOW CUCTEMbl YMPAB/JEHUA pPeKomeHayeTcA
e)XeJHEBHO CMyCKaTb KOHAEHCAT U3 PecMBEPOB, a NPU TEMMEpPATYPEe OKPYKatoLwero Bo3ayxa HUXe MUHYC
25 °C aTy onepaumto cnegyeT NpoBoguTb 2 - 3 pa3a B CMEHY.

9.4. Tnapasanyeckasa cucTeMa B 3MMHWIN NepUoS OO/KHA 3anpaBaATbCa paboyelt KUAKOCTbIO C
HU3KON TemnepaTypoh 3amep3aHuA, 061afaTb MOBbILLEHHON TePMETUYHOCTbIO, 3/1aCTUYHOCTBIO U
MOPO30YCTONYMBOCTbIO PE3MHOTKAHEBbIX TPYOONPOBOAOB U UX COEANHEHUIA.

10. TPEBOBAHWA BE30MACHOCTW MPU 3UMHEN
SKCNNYATALNN MALLUNH

10.1. Obwue TpeboBaHMA 6e30MACHOCTU NpM 3KCnayaTaumm mawuH - no FOCT 12.2.011, IOCT
12.3.033.

10.2. OcHoBHble cneundmryeckme TpeboBaHMA 6H€30NaCHOCTU NPU 3UMHEN SKCNyaTauum MaLLUH:

3anpeLLaeTca aKCNAyaTMpOBaTb MaUNHbI C HEMCMNPABHbIMM CUCTEMAMM U YCTPOMCTBaMM OTOMNJ/IEHNA
KabwuH;

npaBu/bHbIN BblbOp pabouyeli oaexAabl, KoTopasa A[O/MKHA ObiTb MPOCTOPHONM, CLUIMTOW W3
HaTypasbHOM TKAaHM M obBecneunBaTb XOPOLLIYIO LIMPKYAALUMIO BO34YyXa B NPOCTPAHCTBE MeXAy Hel U
TE/IOM YeN0BEKa;

KaNIOPUIMHOCTb MUK, ynoTpebnaemon 4enoBeKOM, 3aHATbIM OOCAYKMBAHMEM U yNpPaBAEHUEM
MaLLUMHOM, A0MKHA COCTAaBAATb He MeHee 15 - 21 KK B CyTKY;

BCE TPyAOEeMKMe paboTbl, CBA3aHHble C TEXHWUYECKMM OBCAYKMBAHMEM U PEMOHTOM MALLUWH,
peKkomeHAyeTCcA NPOBOANTD B YCIOBUAX MOCTOAHHOW SKCNAyaTauMOHHON 6a3bl;

3anpewiaeTcA TporaTb BAAMKHBIMW PYKaMKM MeTa/I/IMYECKMe MNOBEPXHOCTWU, OXNA*KAEHHble [0
Temnepatypbl MUHYC 20 °C u HUXKE;

Nporpes AM3enA MALMHbI B 3aKPbITOM NOMELLLEHUM HE O0JIKEH NPEBbLIWATL 5 MUH.;

Ha CTOAHKAX B MecTax NPOW3BOACTBA PaboT CTpoUTEIbHbIE MALLMHbI CleAyeT pacnosiaraTb TakUM
0bpasom, 4tTobbl 0TpaboTaBLIME Fra3bl UX ABUraTeNel He 3a4yBaiMCb BETPOM B KabUHbI MaLLMH;

npu WCNoOAb30BaHMM cpeacTs obneryeHMa Mycka MalMH WMMETb HaroToBe MCMpaBHbIi
OTHETYLWMTENb, CyXOl NECOK M ApYyrue CPpeacTBa NOXKAPOTYLIEHUS;

KaTeropuyecKkm 3anpeLLaeTca No/ib30BaTbCA OTKPbITbIM NAAaMEHEM MAANbHbIX 1amn U paKkenos ana



pa3orpeBa arperaTtoBs 1 y3210B MallnH, a TakKXKe HEUCNPaBHbIMU CpeacCTBaMU obneryeHus nyCKa MalluH.

103. B CNlydaAax OTpaB/aeHUNA 4YeNoBeEKa 3KCNAYaTaULMOHHbIMU MaTepnaiamn m OTpa6OTaBLUVIMM
rasammy, 06MOpO)-K€HMFI, nopaxXeHnAa saNekKTpn4eCKMM TOKOM, Napom U nonyvyeHmAa MM OXKOoros cnegyert
HeMmeaNneHHO OKa3aTb NOCTpadaBllemy nepsyto megnumMHCKYHO NOMOLUWb 1 OTNPAaBUTb €ro B 6aunkanwee
MeauLMHCKOeE y4ypexgeHne.

11. TPEBOBAHWNA OBECNEYEHWNA 3KO/TIOMMYECKOW BE3ONMACHOCTU
NPW 3UMHEN SKCNAYATALUUM MALLWH

11.1. O6wme TpeboBaHus akonormyeckomn 6esonacHoctn - no MOCT 21393, NOCT 17.2.1.02, rOCT
27436, NOCT 12.1.003.

11.2. OcHoBHble creunduyeckme TpebOBaHMA 3IKOJOTMYECKOM 6e30MacHOCTU MpPU 3UMHEN
3KcnyaTauMm MaLuH:

pacyeT KOHUEHTpauui B aTMochepHOM BO3AyXxe BpegHbIX (3arpAsHAOWMX) BeLLecTs,
Bbl6pacbiBaembIX C OTPAbOTaBLIMMM U KAapTEPHbIMM rasamu auseniei, cnegyet NpousBogUTb C YYETOM
oblero KosmMyectBa OAHOBPEMEHHO PabOTalOWMX B YC/NOBUAX HU3KMX TemMepaTyp OKpYKalowWwero
BO34yXa U B Npeaenax 04HOro 06bekTa MallnH, KOIMYECTBO KOTOPbIX MO CPABHEHWUIO C IETHUM NEPUOLOM
3KcnyaTaumu, Kak NpaBuao, yMmeHbLUaeTcs;

npuv pacyeTe KOHLEHTpauuit B aTmochepHOM BO3AYyXE BpPeAHbIX (3arpA3HAIOLLIMX) BELLECTB,
COAEPIKALLMXCA B CYMMapHbIX BblIbpocax NOCTOSHHbIX 633 MexaHu3auuu, HeobXoAMMO Y4UTbIBaATb
Hannyme A0MONHUTENbHbIX UCTOYHMKOB 3arpA3HEHWU, YKasaHHbIX B M. 9.2 MNpunorkenus A;

C UENblo YMEeHbLUeHUs BblOpPOCOB BpeaHbIX (3arps3HAOWMX) BeLecTB C OTPaboTaBIMMKM U
KapTepHbIMM razamu gusenein mawnH Heobxogmmo obecneymBaTb ONTUMAbHbIN TENJOBOKN PEXUM NpPU
paboTe MX NoA HarpysKoM M Ha XONIOCTOM XOAy 3a CYET MPUMEHEHUA Pas3NUYHbIX MHAMBUAYANbHbIX
cpeacTs yTennernua amsena (MpunoxkeHue M), a TakkKe COKpaLLeHUe oben Npoao KUTENbHOCTM PaboTbl
Ansenei Ha X0N0CTOM X0y M OCYLLECTBAEHME UX NYCKA NOCc/e TENI0BON NOATOTOBKM;

B KAyecTBe [JOMONHUTE/IbHbIX TEXHUYECKMX CPencTB, YMeHbLIAlWMX BblGPOCbl BpeaHbIX
(3arpasHaowmx) Bewects ¢ OTPAabOTaBWMMM U KapTEPHbIMW Fasamu, LEenecoobpasHO MNPUMEHSATb
KaTaUTUYECKME HENTPanM3aTopbl, CaXKeBble pereHepupyemble GUABTPbI M CUCTEMbI pereHepauum
TOMNJINBHbIX UCNAPEHUN.

MpunoxeHune A
(cnpaBoyHoe)

HEKOTOPbIE MEXAHM3MbI BANAHUA 3UMHEW SKCMN/TYATALUMM
HA TEXHUYECKOE COCTOAHME MALLUNH N ®U3NOJTOTMHECKOE
COCTOAHWME NEPCOHANA, 3AHATOTO OBC/TYXKMBAHVNEM
N YMPABJIEHUEM MALLMHAMMU

1. Xpynkomy paspyLUeHUIO B YC/I0BUAX HU3KUX TeMMepaTyp NOABEPIKEHbI AETANN U3 NAacTMaAcC U
pe3nHbl. 3aMOpPOKEHHbIE MHEBMATUYECKME LWMHBI MOFYT PaspywnUTbCA NPU Hae3ge Ha npenatcTeve. B
C/ly4ae NpPUMepP3aHUA K TPYHTY B MOMEHT Hayana ABWMKEHUA MOMKET MPOM30MTM BbiPbIBAaHWE Yy4acTKa
LUMHbI B 30HE KOHTAKTA.

2. Mo NpUYMHE XNAaOHONOMKOCTM, a TaKMKe M3-3a YXYALEHUS YCNOBUWA CMas3KM 3HAUYUTE/IbHO
CHUYKAETCA A,0NTOBEYHOCTb CTa/IbHbIX KAHAaTOB 06bIYHOMO UCMOTHEHUS.

3. B 3MMHMX yCNOBUAX Ha paboTOCNOCOBHOCTb MalWKNH 60AblLOE BAUAHUE OKa3blBalOT AOPOXKHbIE
ycnoBuaA: rnybrvHa CHEXHOro NOKPOBa, CTPYKTYpPa M MJAOTHOCTb CHera, KoadpdpuumneHT cuenneHmsa Kosec
(ryceHuu) c rpyHTOM, HafMuMe Ha NyTU nepemelleHns obeaeHenblX YYacTKOB U CKPbITbIX NOA CHErOM
NPensTCTBMI, a TaKXKe HEKOTOPbIe KOHCTPYKTUBHbIE NMapameTpbl MallKUHbI (Y4e/bHOe AaB/EHME HA TPYHT,



BE/IMYMHA JOPOXKHOIO NPOCBETA, TUM LUMH, PUCYHOK NPOTEKTOPA WKWH U Ap.).

YnpasneHue BOXAEHWEM MALWIMH B 3MMHee BpemMsa Nno obiegeHenbim Joporam M3-3a yxXyaLweHus
cuenneHuns Konec (ryceHuL,) conpsyKeHo ¢ ONacHOCTbIO BYKCOBaHMA Konec (ryceHuu,), 3aHOCOM MallUHbI
N BO3MOHbIM ee ONpOKUAbIBaHNEM.

4. 3aTpygHEeHUA npu Nycke Amsenein MallvH BO3HMKAOT M3-3a CAOXKHOCTM CO343HUA MYCKOBOM
YacToTbl BPALLEHWMA KONEHYATOro Bana, a TaKKe W3-3a yXyALWeHUA YCNOBUM cmeceobpasoBaHUsa W
CaMOBOCM/IaMEHEHMA CMECU AM3e/IbHOro TOM/IMBA C BO34YXOM.

4.1. OCHOBHOI NPUYMHOWM YXYALLIEHHOTO CMeceobpa3oBaHUA U HU3KOW CaMOBOCMNAMEHAEMOCTH
cMecH ABNSAETCA N10Xasn UCNapAemMocCTb AN3E/IbHOIO TOMN/IMBA, B 0COOEHHOCTU ero TAXKenbix GpaKkLuui.

NcnapAaemocTb yxyallaeTcs BCAeACTBME MJIOXOr0 pacnblia Tonamea (OPCYHKamMu U3-3a ero
MOBbILWEHHOM BA3KOCTU. Kpome TOro, Xo/i0A4Hble CTEHKW AeTanei, obpasytowmx Kamepy CropaHus,
WHTEHCMBHO OTBOZAT TEMJIOTY OT CMECWU, M3-3a Yero 3amensseTcs MPOLLecC HarpeBaHWs cMecu [0
TEMMEepaTypbl CAMOBOCMNIaMEHEHMS.

4.2. TIOHUXKEHHbIA TEena0BOM pexmm paboTalolero amMsena ABAAETCA NPUYNUHON MHTEHCUBHOIO
06pa3oBaHUA CMOAUCTBIX U APYIMX OTJOXKEHWUN HA AeTanAxX LUAUHAPONOPLUHEBON FPYNMbl, YTO TaKXKe
OKa3blBaeT OTpULATENIbHOE BAUAHWUE HA €ro HaAeXHOCTb.

5. TemnepaTtypa OKpy»KatoLero BO3Ayxa ABAAETCA OCHOBHbIM GpaKTOpPOM, onpeaenAloLLMM KauecTBO
bYHKLMOHNPOBAHUA U HAAEKHOCTb M’MAPONPUBOAA MALLMH.

5.1. BAvAHWE HU3KMX TEMMEPATYP BbIPAXKAETCA, NPEXAe BCETO, B YBE/NMYEHMM BA3KOCTU paboyeit
KUAKOCTU, YTO NPUBOAMUT K POCTY BHYTPEHHUX MMAPABANYECKMX CONPOTUBNEHUI WU, CNefoBaTeNbHO, K
CHUXEHUIO KoadbuumeHTa nosie3HOro Aeinctsma rugponpusoga. [pu  onpeaeneHHOM YpPOBHe
NOBbILWEHMA BA3KOCTU paboyeit }K1aKocTm paboTa ruaponpmMBoaa CTaHOBUTCA HEBO3MOMKHOM.

YBennyeHne BA3KOCTM pabodelt XKMAKOCTU CHUXKAeT ObICTPOAENCTBME TMAPOANNApaTypbl,
NPMBOAMT K POCTY YCUIMIA HA PYKOATKAX W Nefanax ynpaB/ieHWs, 4YTO MOBbIWAET YTOMIAEMOCTb
oneparopa.

5.2. Hu3Kme TemnepaTypbl OKpPyKalOLWLEro BO34yXa B/AMAKT Ha HAAEKHOCTb pPEe3NHOBbIX
YNNOTHUTENbHBIX AeTanen, obecneymBatoWwmnx repmeTnsaLmio y3aoe rmaponpueoaa, 1, npexae Bcero,
rMMAPOLUMANHAPOB. MPUUYMHBI OTKA3a YNNOTHUTENEN 3aKOYAIOTCA B CHUMKEHUM 31ACTUYHOCTM MaTepmana,
B €ro ycafKe, CBA3aHHOMN C BbICOKMM 3HaYeHnem KoadpdpuumeHTa MMHENHOro pacliMpeHmns 31acTOMEepPOB,
a TaKKe B paspyLuatoLLem BO3AENCTBMN Haneam, 0bpasyoweincs Ha LWTOKaxX rmapouMaAMHAPOB.

5.3. MoBblWeHHan BA3KOCTb paboyelt }KUAKOCTU cnocobCcTBYET pa3pbiBy NOTOKA MU BOSHUKHOBEHUIO
KaBMTaLMW BO BCACbIBAOLLEM JIMHWUKU, YTO COMPOBOXAAETCA LWYMOM, Bubpauuein TpybonpoBoLoOB U
WHTEHCMBHbIM 3PO3MOHHBLIM M3HOCOM Hacoca. B cBol o4vepesb KaBuTaumMa NPUBOAMT K
neHoobpa3oBaHUto B paboueit XKUAKOCTH.

5.4. MNoBbIWwWeHHasA BA3KOCTb TPAHCMUCCUOHHbBIX Macen NpuBoAUT K notepe A0 50% MOLLHOCTM Ha
npeoaoneHne BHYTPEHHUX CONPOTMUBAEHWNI B CUNOBbIX Nepeaayax, Bbi3biBaeT NeperpysKy U NoBbILLIEHHbIN
M3HOC 3ybyaTbix Konec, NoAWUNMHUKOB, PPUKLMOHHBIX MYDT.

6. B ycnoBmax HU3KMX TemnepaTyp HanbosibluMe C0XKHOCTU BO3HUKAIOT C 3KCNAyaTaumein Hambonee
YOaNeHHbIX OT oOnepaTtopa 3/1EMEHTOB  CUCTEMbl  YMpaB/ieHWA, KOTOpble HEenocpencTBEHHO
B3aMMOLENCTBYIOT C pabounmmm opraHamm MaLUUHbI.

7. HakonneHune n 3amep3aHne KOHAEHCATa BOAbl B TMAPABANYECKMX U MHEBMATUYECKUX CUCTEMAX
CHUKAeT HaZeXHOCTb CUCTEM YNPaBAEHUA MaLLMHAMM.

7.1. HakonneHwe BoAbl B rMaponpusoae CBA3aHO C Bblae/ieHNMeM KOHAEeHcaTa U3 Bo3ayXa BHYTPU
rmgpobaka. 3amep3aHue BoAbl NPUBOAUT K 3aCOPEHNI0 GUABTPOINEMEHTOB NNABAOLLUMU KPUCTANNAMM
NbAa, 3aKNIMHWBAHUIO annapaTypbl yNpaB/ieHWA, @ B OTAE/IbHbIX C/Iy4afX - K MOJTHOMY NEPEKPLITUIO /IbAOM
KaHanoB 1 TpybonposoaoB.

7.2. Mpwn akcnyaTauMm MHEBMATUYECKUX CUCTEM YNpPaBJ/iEHUA OCHOBHble TPYAHOCTU CBA3aHbI C
3amep3aHnem BOZAbl, BblAEAMBLUENCA U3 BO34yXa B BMAE KOHAeHcaTa. Mpu aTom obpasytoTca neasHble
NpobKK B KaHanax, Tpybonposogax, duabTpax, NepekpbiBatoLme nx cedeHuns; 3aKJMHMBAOTCA BEHTUAMY,
KpaHbl, pacnpesenvtenn u apyrue annapatel ynpasaeHus. [na obecneyeHus paboTocnocobHocTH
NMHEBMATUYECKMX CUCTEM NpPU HU3KUX TemnepaTypax OKpy)Kalowero BO3ayxa cnepyer MpPUHUMaATb
cneumanbHble Mepbl g5 CYLIKW BO34yXa, Y4A/1eHMA KOHAEHCATa, NOAOrPeBa BO34yXa UKW CHUXKEHUS ero
TeMMepaTypbl 3aMep3aHus.

8. 3uMHMIN nepuog aKcnayaTaumn ABaAeTca Hanbonee TaXKenbiM ans obecneyeHma 6es3onacHOCTU



TPY4A NepCcoHana, 3aHATOro ob6CNyKMBAHMEM W YyNpaBieHWEM CTPOUTENbHbIMW MAWMHamMKU. Huskas
TEMMepaTypa OKPYKAIOLLEro BO34yXa, NPOAO/IKMUTE/IbHbIE U CU/IbHbIE BETPbI, NOBbIWEHHAA du3nyeckas
M 9MOLIMOHANIbHAA HarpysKa Ha OpPraHWU3M 4YesoBeKa, a TaKKe WMHTEHCMBHAA Ten/JoOoTAa4va OKasblBatoT
HeraTMBHOE BAWAHWE HA ero PaboTocnocobHOCTb U GU3NONOrMUYECKOE COCTOSHME.

9. B 3uMHMIA Nnepuog 3KcnayaTauMmM MalnH yBEIMYMBAIOTCA BbIBPOCHI BpeaHbIX (3arpA3HAOLLMX)
BELLECTB, coaepKamxca B oTpaboTaBLIMX U KapTEPHbIX rasax UX ABUraTeneil BHYTPEHHEro CropaHus.
OCHOBHbIMW NPUYMHAMM YBEIMYEHHDBIX BbIOPOCOB BPEAHbIX BELLECTB ABNALOTCA:

NMOHWUYKEHHOE TEMN/JI0BOE COCTOAHUE CUCTEM, Y3/10B U AeTanel AM3ensa BO BpemMa ero paboTbl;

yBe/IMYEHHAA NPOAOMKNTENBHOCTL PaboTbl AM3ENA B pEKMME XO0CTOrO X0A3;

MYCK XO/104HOTO An3ens.

9.1. MNMoHU¥KeHHOEe TENNOBOE COCTOAHWE CUCTEM, Y3/10B U AeTaneil au3ens BO Bpema ero pabotbl
NPMBOAMT K YXyALEHUIO NpoLecca cropaHua B Hem Tonamea. B pesynbTtaTte sTOro B oTpaboTaBlumnx u
KapTepHbIX rasax yBenunynsaeTcAa obliee KONMYECTBO OKUCU yriepoaa, YyriesofoposoB, B TOM yucne
6eH30(anbda)nmpeHa Kak Hambonee onacHOW pPasHOBUMAHOCTM YrNEBOAOPOAOB, a TaKMKe CaXM,
dopmanbaermaa u opyrux BpeaHbix BELLECTB.

YBennyeHHasa NpoaoKUTENbHOCTb PaboTbl AN3ena B peXMME XON0CTOr0 X043 U NMYyCK XOI0AHOTO
OM3ena TOXKe MPUBOAAT K YXYALIEHUIO MNPOLECcCOB CropaHWsa TONAMBA WM yBeAMYEHUIO Bbibpocos
BbllenepeyncneHHblx BewecTts B 8 - 10 pas.

9.2. B 3MMHMIA nepuog 3KcnayaTauum MalWH YBE/NYMBAETCA [OOMNOJHUTENIbHOE KO/AMYECTBO
WCTOYHMKOB 3arpA3HEHUI 3a cyeT HeobXO4MMOCTU MPUMEHEHMA CPeACTB O0OJerYeHns nycka MalluH.
TakMMM UCTOUYHMKaMK ABAAIOTCA cUCTEMbl 0borpesa auseneit ¢ nogorpesatenamu (Mpunoxernne ) u
HeKoTopble rpynnosble cpeactsa oborpesa gusenein (MpunoxkeHue E), paboTa KOTOpbIX CBA3aHa C
HEeobXOAMMOCTbIO  CXKMraHua TonauBa (YCTaHOBKM BOJO-, Mapo-, BO3ayxooborpesa, oborpesa
rasoBO3A4YyLIHOM CMEeCbo U MHPPAKPACHOro rasoBoro oborpesa).

MpunoxkeHue b
(cnpaBoyHoe)

OCOBEHHOCTM BbINOJIHEHMA ONEPALINN
CE3OHHOIO OBC/TYXKUBAHUA ATPEFATOB, CUCTEM N MEXAHN3MOB
MALLWH NPU NOATOTOBKE UX K 3UMHEWM 3KCNYATALMK

[nsenbHblt ABuraTenb

[na ansensHoro asuratens Hanbonee BasKHbIMU C TOYKM 3PEHUA 3UMHEN 3KCnayaTaumum ABAAOTCA
CUCTEMbI OXNaXAEHNA, CMa3KM U NUTaHUA.

OnacHocTb pa3smMopa)kMBaHMA  AuM3ena  ycTpaHsertcs npUMeHeHnem  cneumanbHbIX
HWU3KO3aMep3atoLLMX OXNaXKAA0WNX KUAKOCTEN - aHTUPPU30B Ha OCHOBE 3TUAEHTNMKoANA (MpunoxkeHune
B). Mcnonb3oBaHWe ANA 3TOM Lenn AM3eNbHOro TONMBa UAU ManoBA3KUX Macen He A0MYyCKaeTca, Tak Kak
€034aeT NOBbILEHHYI MOXapooNacHOCTb M Bbi3bIBAET NpeXAeBpeMeHHbl 0TKa3 Pe3nHOoBbIX AeTanei
CUCTEMbI OXNaXKAEeHUA N3-3a HECOBMECTUMOCTM MaTepuana 3Tux AeTanel c HegpTenpoayKTamu.

Mepen 3ameHOW oxnakaatollel BoAbl Ha aHTUGPU3 cnedyeT NPOMbITb CUCTEMY OXaXKAEHMWA.
MpombiBKa NPOU3BOAMTCA C LLENbIO yAydlleHUs Tensonepesadn. B npouecce NpombiBKM M3 CUCTEMBI
OXNaXKAEHUA OO0/KHbI ObITb yAaneHbl HaKWMb, WANCTbIE OT/IOMEHUA, WAamM W NPOAYKTbl KOPPO3UW.
MpombiBKa MPOM3BOAUTCA CheuManbHbiMK pacTBopamu. Hambonee 3¢ddeKTUBHbIMU CpeacTBamMU
yAaneHua HakuUnu aBAsoTCA pacTBOpPbI rekcameTadocdaTta HaTpUA U XPOMIUKA.

ONTUManbHbIA TEMIOBOW PEXUM AM3eNA B 3MMHEEe BPeEMS OOJ/IKEH NOoAAep’KMBATbCA 33 cyeT
YMEHbILLEHUA Tenaoo0TAaun B OKPY)Kalollylo cpeay. YMeHblleHue TensiooTaauum oT 610Ka ausens
[OCTUraeTca NpUMEHeHMEeM WHAMBUAYaNbHbLIX CPeAcTB yTenseHuA. PekomeHayeTca Takwxe yTennatb



naTpybku paguatopa (MpunoxerHune U).

CoKpallleHne BpeMeHW BbIXOAA AM3eNsA Ha ONTMManbHbIA TEMNJ0BOM pPEeXMM [0CTUraeTca
NPUMEHEHMEM LITAaTHOrO TepmocTaTta, NPenyCMOTPEHHOrO ero KOHCTPYKUMeRn, HO npu TemnepaTtype
OKpy)Katowero Bosayxa Huxke mMuHyc 30 °C 3a cyeT TepmocTaTa, Kak npaswusao, He obecrneumsaeTcs
Tpebyemas CKOpPOCTb Nporpesa An3sens. B sTom ciyyae TpebyeTcAa yMmeHbLUeHWE CKOPOCTM NOTOKa BO3ayxa
yepes paamaTop UAM CKOPOCTU LIUPKYAALUMN OXNAXKAAIOLLEN KUAKOCTH.

PerynvpoBaHue CKOpPOCTM MOTOKA BO34yXa B HEKOTOPbIX KOHCTPYKLUMAX AM3ENbHbIX ABUraTenem
obecneymBaeTca CMCTEMOM aBTOMATMYECKOrO OTKIOUYEHUA U BKAOYEHUA BeHTUAATOPA. [pu oTcyTCTBMU
TaKoW CUCTeMbl BO3AyLIHbIA MOTOK cnenyeT peryinpoBaTb C MOMOLLbO WHAMBWUAYANbHbIX CPEeACTB
yTENNEeHWA, ycTaHaBAMBaeMblXx Ha paauaTtope (MpunoxeHue W). BO3IMOXKHO TaKKe COKpaLlieHue
KOZIMYeCcTBa IoNacTeil Ha BEHTUAATOPE UAW YMEHbLUEHWE YIAa UX HAaK/0Ha NO OTHOLUEHUIO K NIOCKOCTM
BpaLLeHuA.

Mpu BbINONHEHUWN CE30HHOTO 06CNYKMBAHMA HEOBXOAMMO OCYLLECTBAATL NPOBEPKY MCMPaBHOCTU
BCEX 3/1IEMEHTOB CUCTEMbI OXNAXKAEHWUA: TePMOCTaTa, PEMEHHON nepesayn nNpuBoAa BEHTUAATOPA,
OMCTaHLUMOHHOro TepmomeTpa u ap. Ocoboro BHMMaHMA TpebyeT NpoBepKa repMeTUYHOCTU CUCTEMDI
OXNAXKAEHMSA, TaK KaK YTEUKA OXTAXKOAIOLLEN HKUAKOCTU HE TO/IbKO BAMAET Ha TENIOBOW PEXUM ABUraTeNs
M NpUBOAUT K noTepe aHTUpPM3a, HO NPV NOM3AZLAHMM ee B MOTOPHOE MAC/I0 PE3KO YBEAMYMBAETCA
WHTEHCMBHOCTb M3HALUMBAHUA AM3ENS.

OCHOBHbIMW MOATOTOBUTENLHBIMU MEPOMNPUATUAMM NO CUCTEME CMA3KWU AN3EeNbHOro ABUraTens
ABNAIOTCA NPOMbIBKA CUCTEMbI, 3aMeHa 1ETHEr0o MOTOPHOIFO Macaa Ha 3MMHee U NPOBEPKa UCNPaBHOCTU
31eMEHTOB.

MpombIBKA CUCTEMbI CMA3KM TpebyeTcs ANA yAaNeHUA 3arpasHALWMX NpUMecen B BUAe
B3BELIEHHbIX YacTUL, OCAZLKOB M CMOAUCTbIX OTNOXeHWW. Haubonee 3dpdeKkTMBHO nNpumeHeHne
cneumanbHbIX MOKOLLMX CUHTETUYECKMX CPeacT8. B 3Tom ciyyae MO OKOHYaHMM MPOMbIBKM TpebyeTca
TWaTeAbHOE yaaseHne MOIOLLLEro pacTBopa CKaTbiM BO34YXOM, Tak KaK NMpu MPOCTOM CAMBE B CUCTEME
ocTaeTca A0 20% NPOMbIBOYHOM KMAKOCTU, KOTOPAs, CMELIMBAACH CO CBEXMM MAC/IOM, PE3KO yxXyaLaeT
€ro Ka4yecTBeHHble XapaKTepuCTUKK. [pombiBKe NoABePratoTCA TaKKe ceTyaTble GUNLTPDI, LEHTPUDYTU 1
Mac/AHble pagnaTopsl.

PekomeHayemble 3MMHME COpTa MOTOPHbIX Macen npuseaeHsbl B MNpunoxeHun B.

Mpu ce30HHOM 06CAYKMBAHWUK, KPOME OMepaLMii, NepevyncaeHHbIX Bbile, TpebyeTca BbINOAHATbL
NPOBEPKY FrepMETUYHOCTM CUCTEMbI CMA3KM, UCMPABHOCTU CUCTEMbI BEHTUALNM KapTepa, NepenycKHbIX
KnanaHoB GuUAbTPOB M KOHTPO/IbHOTO MaHomeTpa. [na 3MMHero nepuopa, Kak npaswio, Tpebyetca
OTKNOYEHME MACNAHOIO PaanaTopa.

Mpu TemnepaType OKpyKalowlero Bosayxa HuKe MUHyc 25 °C Tpebyetca AOMNONAHUTENbHOE
yTenaeHne KapTepa U MacnsaHbIX GUAbTPOB.

MogroToBKa cUCTEMbI MUTAHUA AM3eNA BbIMNONHAETCA C LEeNblo npeaoTspalieHns obpasoBaHuA
nefAHbIX NpoboK, NepeKkpbIBAOWMX NOAaYy TONNBA; NepeBosa TONJAMBHOM CUCTEMbI C IETHUX COPTOB
TOM/IMB M Macen Ha 3MMHWE; HaCTPOWMKM TOMJIMBHOM CUCTEMbI Ha YBE/MYEHHYIO Mogayvy TOMn/uBsa,
COOTBETCTBYIOLLYIO 3MMHEMY Ce30HY; MOAKAYEHMA npucnocobneHunii, obecneumsatowmx oborpes
BO34yXa W TOM/AMBA, a TaAKXKe YCTPOMCTBa TenjaousonsaumMm w oborpesa TOnNAMBHOIO 6aka M
TON/IMBONPOBO/OB.

OCHOBHbIM MECTOM CKOMJEHMA BOAbI B CUCTEME NUTAHUA ABAAETCA TONIMBHLIN 6aK. [na yaaneHus
BOAbl WM 3arpAsHAIOLWMX OCaZKOB MPU Ce30HHOM O6CNyKMBaHUKM TpebyeTcAa cauTb OTCTOM M3 6aka,
dUNbTPa, OTCTOMHMKA; B HEOBXOAMMBbIX C/Ty4asX - MPOMbITb.

[na nepeBoja cCUCTEMbl Ha 3UMHWE COPTA TOM/IMBA M Macsia HeobXoAMMO He TONbKO NOJIHOe
y4a/eHue neTHero TonNanBa, HO TaKXe M 3aMeHa Mac/a B TOMJIMBHOM Hacoce, peryifatope 1 BO34yLWHOM
dunbTpe.

HacTpoiika Ton/AMBHOM cucTeMbl Ha yBE/NMYEHHYKO Mogadvy TonnauBa TpebyeT cooTBeTcTBYHOLLEN
perynmpoBkM TOMIMBHOFO HAcocCa BbICOKOrO AasneHuA. OAHOBPEMEHHO [OJ/IKHA MNPOU3BOAUTLCA
nposepKa paboTbl TONIMBONOAKAYMBAIOLLETO HAacoca U GOPCYHOK.

YnyJylweHune ncnapaemocTu Tonamea u obecneveHune ero 6ecnepeboiiHoM Nogaun AOCTUraoTCA 3a
cyet oborpesa BO3ayxa M TOMAMBA, OCYLLECTBAAEMOrO MyTEM WMCMOAb30BAHUA M3y4aemoil CTEHKaMu
Asuratens Tennotbl. [lnA 3TOro 3acNOHKa BMYCKHOFO BO34yXOBOAA AO0/KHA OblTb MepekntodeHa B
nonoxeHue "3uma". Mpu HanMuMM Ha An3ene WTaTHOM cucTembl oborpesa TOM/IMBA OHa TaKXKe AOJKHA



6bIThb NepeseaeHa Ha 3UMHUIN PeXKUM.

Mpy HU3KUX TemnepaTypax OKPYXKaloLLero Bosayxa caedyeT NPUMEHATb cnelmanbHoe yTenneHne
TonnmeHoro 6aka, Hacoca, ¢puabTpPoB M TpyboOMpPOBOAOB, a NpUM HEOBXOAMMOCTM OpraHM3oBaTb WX
HenpepbIBHbIA 060rpeB C NOMOLLbIO OTPabOTaBLIMX ra30B UAWU KUAKOCTU U3 CUCTEMbl OXNaxAeHUs
paboTatollero gmsens.

dneKTpoobopyoBaHue

Mpy noarotoBke 31eKTPOO6OPYAOBAaHMA MALUMH C NPUBOAOM OT Au3ensa TpebyeTca BbINOJAHUTbL
NPOBEPKY MCNPaBHOCTU 3NEKTPOMNPOBOAKU U KOHTPOJbHO-U3MEPUTENbHbIX NPUOOPOB, TEXHUYECKOTO
COCTOAHMA aKKYMYAATOPHbIX 6aTapen; HACTPOMKY CUCTEMbI 3aXKMTraHWA MYCKOBOro KapblopaTopHOro
OBUraTens Ha 3MMHUI peXxnum paboTbl, NOBbIWEHWE NAOTHOCTU 3/1EKTPOAUTA U YTEMNAEHME.

B cucteme 31ekTpoob6OpPYyAOBaHUA OCHOBHOE BHUMaHWe cneayeT obpawatb Ha COCTOAHWE
NPOBOAOB M MX coefuHeHMW. HapyweHue uM30nAuumn, oCOBEHHO B JIMHMAX BbICOKOTO HAMpPAMEHWs,
BbI3bIBAET YTEUKY TOKA MM KOPOTKOE 3aMblKaHME, KOTOPOE MOMKET ObITb NPUYNHOM NOXKapa. Y MaLUuH,
OCHALLEHHbIX CWU/IOBbIM 3/1IEKTPONPMBOAOM, 3TO CO343eT OMNACHOCTb MOPaXKeHUA AeN TOKOM.
PaspylieHne nsonauum npu TemnepaType oKpy»Katowero sosayxa HuKe muHyc 30 °C moxKeT NponsonTum
B pe3y/sbTaTe 3aMOpPa*KMBAHWUA W3O0NALMOHHOIO MaTepuana U Mnepexosa ero B XPYrnKoe COCTOfHME.
MosTomy ANA TaKMX YCNOBUIM [OMKHbBI UCMOb30BaTbCA NPOBOAA C MOPO30CTOMKOM U30NALMEN.

HennoTHoe npucoeguHeHWe MPOBOAOB BbI3bIBAET UCKPEHME, 0b6ropaHMe KOHTAKTOB M paspblB
aneKkTpuyeckon uenu. NMPUYMHOM 3TUX HEMCNPABHOCTEN YACTO ABAETCA KOPPO3UA, 0COBEHHO B Cbipoe U
XonogHoe BpemA roga. [na npepoTBpalleHMA KOpPpO3MM Ha MecTa COoefMHEHUW cneayeT HaHecTu
cneumManbHbli 3aWUTHLIN MaTepuan (Mosuab, TeKTUA), KOHCEPBALMOHHYIO NAacTUYHY0 cmasky (MBK,
Topcron), NNACTUANH UK TEPMETUSUPYIOLLYIO 3aMa3KYy.

Ocoboe BHMMaHMe crnenyeT 0b6palLaTb Ha Te 31EMEHTbl 3/1eKTPoobOopPYyA0BaHUA, OT KOTOPbIX
3aBUCUT HAZEXHOCTb MyCcKa AM3enA MpU HU3KMX TeMnepaTypax, -aKKyMynsaTopHas GaTapes, cTapTtep,
reHepaTop, CBeYM 3aXKMraHUA U MarHeTo NyCKOBOro KapbropaToOpHOro AsuraTens.

Mpn NoAroToBKe aKKYMyATOPHOW GaTapeu [OMXHbl O6biTb NpoBepeHbl GaKTUYECKas eMKOCTb,
NAOTHOCTb 3/IEKTPO/IMTA U €ero ypoBeHb, CTeneHb 3apsaxeHHocTn batapen. TouyHoe onpeaeneHue
baKTMYEeCKON eMKOCTU aKKyMynATOpHON 6aTapen obecneumBaeTca NpoBeaeHUEM 3apALAHO-PA3PAAHOTO
(KOHTPO/NILHO-TPEHMPOBOYHOTO) LMKAA. HOpManbHas NAOTHOCTb 3/1EKTPOJIMTA MOIHOCTLIO 3apPsAXKEHHOM
6aTapen [ONKHA COOTBETCTBOBaTb TPeOOBAHUAM MHCTPYKUMM MO ee 3Kcnayatauuu. CreneHb
3apAXKEHHOCTU onpeaenaeTca no GakTUYECKOM NAOTHOCTM INEKTPOIMTA B KAaXKAOM aKKyMyaaToOpe UK No
3NEeKTPUYECKOMY HaMpPAXKEHWIO.

CnepyeT yuuTbiBaTb, 4YTO MO Mepe MOHWMMKEHUA TemnepaTypbl OKpy)Katlowero BO3ayxa
paboToCcnoCcOBHOCTb aKKYMYAATOPHOM BaTapen CHUXKAETCS B CBA3M C 3aMed/IEHNEM XMMUYECKUX peaKkuuii
B3aMMOAENCTBUA 3/TEKTPOINTA CO CBMHLLOM MAACTMH. [T03TOMY NpU HU3KUX TeMmnepaTypax HeobxoaAnMbl
yTenneHue u oborpes 6atapen (MpunoxkeHue WN).

Y MalWWH € 31eKTponpuBOAOM B MpOLLEeCCe MOArOTOBKM TpebyeTcs 3ameHa TPaHCMUCCUMOHHbIX
mMmacen B peAyKTopax U NAACTUYHbBIX CMA30K B NOALWMUMHMKAX, Y3/1aX SNeKTpoaBuraTenein Ha 3aMMHMe copTa
(MpunoxkeHne B). MMpu 3ameHe HyXHO o06pawaTb BHMMAHWE Ha COBMECTMMOCTb CMasok. Y
rpy3onoAbeMHblX MallMH 0coboro BHMMaHWA TpebytoT npubopbl M yCTPONCTBa, obecneunBatowme
6e30nNacHOCTb NK0AeN, - yKasaTenn rpy3onogbeMHOCTU, CU/bl BETPa, MNPOTUBOYrOHHbIE 3aXxBaTbl,
3asemnstoLme npucnocobaeHna u gp.

MexaHunyecKkan TPpaHCMUCCHUA

MoAroToBKa MexaHU4YeCKon TPaHCMMUCCMM 3aKNH0HAETCA B 3aMeHe IETHUX COPTOB CMa30oUHbIX Maces
Ha 3MMHME C MPOMbIBKOW KapTEepOB 3aKPbITbiX Nepedady, a TaKXe B MPOBEPKE U Peryimposke
GPUKLUMOHHBIX MydT cueneHns. Mocie camBa eTHero macaa TpebyeTcs NPOoMbIBKa CUCTEMbI ANU3E/bHbIM
TOM/MBOM MM KEPOCUHOM. 3aMO/IHEHHbIN NPOMbIBOYHOM KMUAKOCTbIO arperart NpUBOAUTCA B ABUMKEHUE
Ha Ma/fioil CKOPOCTM XOJI0CTOrO XOAa B TEYEHME HECKONbKMX MUHYT, NOC/AE YEro UAKOCTb YAANAETCA.
MpoMmblBKe TaK»Ke nogsiexar canyHbl peayKTopos.

B OTKPbITbIX 3y6UYaThbixX M LLEMHbIX Nepeaadax ciegyet 3aMeHUTb NAaCTUYHbIE CMa3KM NETHUX COPTOB



Ha 3umHue (MpunoxeHune B).
MydTbl cLenieHMA NPOBEPAIOT U PEryaNpPYIoT C YY4ETOM MOBbILLEHHbIX Paboumnx Harpy3oK, KoTopble
MMelT MeCTO B 3UMHee Bpems.

Mvapasanyeckas cuctema

MoAroToBKa rMAPaBAMYECKUX CUCTEM BbINONHAETCA C Lesblo obecrneyeHus BA3KOCTU pabouei
KUAKOCTM He Bblle A0MyCTUMOM B Mepuog, Nycka rMApoCcUCTEMBbI, NOAAEpPrKaHUA ee BA3KOCTU Ha
Tpebyemom ypoBHe BO Bpems paboTbl MalUNHbI U YMEHbLUEHUS BpEMEHM Nporpesa paboyeit *KnaKkoctu
00 paboueit BA3KOCTH.

Kpome TOro, Hy»KHO cO34aTb YC/I0BUA, NPeAO0TBPaLLAOLMe HAaKONeHNe BOAbl B rMApPOCUCTEME U
3aK/IMHMBaHME OPraHOB yMNpaBAeHMA MO NPUYNHE 3aMepP3aHNs BOApbI.

Y MalWmnH 0BbIYHOTO UCMNONHEHUA NPUMEHEHNE CNELMNABbHDBIX TMAPABAUYECKMX MAcen, Hanpumep
BMTI3, no3gondetr obecneymtb paboTocnocobHOCTb rMAPONPMBOAA NPU TemnepaType OKpyrKatowero
Bo3ayxa Ao muHyc 30 °C. MNpu bonee HM3KOM TemnepaType AONOJHUTE/IbHO TpebyeTcAa NpuUmMeHeHue
cneumanbHbIX CPeacTB NpeanyckoBoro oborpesa arperatoB MMAPOCUCTEMbI, A TaKXKe yTenneHue u
oborpes ruapobaka u rugpopacnpegenuTesniei Bo Bpemsa paboTbl MaLLUHbI.

MoBbICUTb YCTAHOBUBLUYIOCS Temnepatypy M Bpemsa nporpesa pabouent *Kuakoctm npu pabote
MalUMHbl MOXHO 33 CYeT OTK/AYEeHUA TenNOOOMEHHMKa, NPUMEHEeHUs rmapobaka ymeHbleHHOM
BMECTUMOCTM, YyTenaeHua ruapobaka W rmMapoannapatypbl C MNOMOLLBIO  TEMAOU30ALNOHHBIX
MaTepuanos, HenpepbiBHOro oborpesa rmapobaka OTpaboTaBWMMKM  rasamu  AuM3ens UK
3NeKTpOHarpeBaTeIbHbIMU 31eEMEHTAMU.

Mpy ce30HHOM 0BCNYKMBAHUN, KPOME BbINOJHEHUSA YKA3aHHbIX Bbllle NOArOTOBUTENbHbIX PAaboT,
TpebyeTcA NPOBEPUTb FEPMETUYHOCTL COEANHEHUI, UCNPABHOCTb Y3/10B U KOHTPOIbHO-U3MEPUTENbHbIX
npubopos.

B rmgponpusogax cuenneHma M ocobeHHO TOPMO30B MalUMH Ha Hase aBTomobunei ocoboro
BHMMaHUA TpebyeT UCKNoUYeHMe NPUYMH NONaLaHUA BO34yXa B CUCTEMY, HA/IMYME KOTOPOTrO B TOPMO3HOM
KUOKOCTU MOXKET NPUBECTM K BHE3AMHOMY OTKa3y TOPMO30B M CO34aHUI0 aBAPUNHOM CUTYaLMN.

MHeBMaTHMUYeCcKas cuctema

MoAroToBKa MHEBMOCUCTEM MMEET Le/iblo NpesoTBpalleHMe 3amep3aHus KoHAeHcaTa BOAbl U
obecneyeHne repmeTMYHOCTU cucTembl. CKonneHMe KoHaeHcaTta B npubopax u Tpybonposoaax MoxKeT
npMBecTn K 06pasoBaHuIo egaHbIX MPOBOK M OTKa3y NHEBMOMNPMBOAA.

Mpn  ce3oHHOM  obCcayxuBaHMM  TpebyeTca  MPOBEPUTb  TEXHUMYECKOE  COCTOAHUE
MacNoBMarooTAENNTENS U APYrMX annapaTos, obecneynBaloWmxX CyWKy BO3Ayxa, cbop KoHAaeHcaTa u
CHUMKEHMe TemnepaTypbl ero 3acTbiBaHMA. Kpome TOro, mpoBepKe MoAfe)kaT Mpou3BOAUTENbHOCTb
KOMMNpeccopa, COCTOAHNE NPeaoXPaHUTENbHbIX YCTPOMCTB U NpMBOpPOB ynpaBaeHus.

Ocoboro BHMMaHWA TpebytoT MHEBMONPMBOALI TOPMO30B U APYrMX CUCTEM, OT KOTOPbIX 3aBUCUT
6e30nacHOCTb PaboTbl M TPAHCMOPTHOMO NEPEMELLEHNA CAMOXOAHbIX MALLWH.

lepMeTUYHOCTb MHEBMOMNPMBOAA ONPEaeNstoT Mo PAacXo4y YyTeUYKM BO34yXa AN CKOPOCTU NageHusa
[AaBAEeHUsA B 3aNepToi cucTeme.

Xogosoe obopypoBaHue

MoAroToBKa K 3WMMHElM 3KCMyaTauuM Xo4oBOro 060pyA0BaHUA MHEBMOKONECHbIX MaLIWH
BbIMNO/IHAETCA C LLe/Ibl0 UCKIIOYEHUA OMACHOCTU NOBPEXAEHWUSA LWNH, CBA3AHHOM C UX 3aMOpPaXKMBaHUEM;
YAYYLEHMA MPOXOAUMOCTM MaLLMHbI MO CHEXHOMY MOKPOBY W Mep3siomy obneneHenomy rpyHTy;
obecneyeHnn yCToMYMBOro NPAMONIMHENHOTO ABUKEHUA MaLlUWHbI 6€3 yBOAa M 3aHOCOB B STUX AOPOXKHbIX
YCNOBUAX.

OnacHOCTb NOBPEKAEHUS LWMH 0ObIMHOrO MCMOMIHEHUA BO3HMKAET YXKe Npu TemnepaTtype HUXKe
MuHyc 10 °C, Korga pesmHa HeKOTOPbIX COPTOB HauyMHaAeT CTAaHOBUTLCA XPYMKoM, a mpu muHyc 15 °C
NMOMIHOCTbIO TEPAET 3/1ACTUYHOCTb. Y LIMH M3 MOPO30CTOMKMUX PE3NH TemMNepaTypa 3amMmep3aHmA Haxo4MTcA
Ha ypoBHe MMHYC 50 - 60 °C n Hmxke. o3TOMYy NpPU HU3BKUX TemnepaTtypax NPUMEHEHMe WUH u3



MOPO30CTONKUX PE3UH ABAAETCA 06A3aTENbHbIM.

MpoXoANMMOCTb MHEBMOKONECHbIX MaALLUMH YAy4yllaeTcs MNpesK4e BCero 3a CYeT MOoBblleHMA
KoadduumeHTa cuenneHusa, gaa Yero oHM obopyayroTca LenaMu NPOTUBOCKOAbKEHUA. puMeHeHue
TaKMX Lenei Ha WWHaX C peryimpyemsiM AaBeHUeM He AO0MYyCKaeTcs.

B 3umHee Bpems He A,0MNYCKaeTCs UCNO/b30BaHME LWWH C CUIbHO M3HOLWEHHbIM NPOTEKTOPOM.

Ona obecneyeHnsa NPAMOJIMHENHOTO ABUMKEHUSA MHEBMOKONECHbIX MALIWH BaXKHO, YTODObI LIMHbI
MMENM OAMHAKOBbIM M3HOC NPOTEKTOPA WM PaBHOE AaB/JiEHME Ha JIEBOW M MPaBOM CTOPOHAX MalWHbI.
Bo/nblioe 3HaYeHWEe MMEET TaKKe TOYHOCTb FreOMETPUYECKUX NapaMeTPoB YCTAaHOBKMU NepeaHunx Kosec,
npe)Kae BCero - YrjioB CXOMAEHWA U pas3Bafa, KoTopble AOMKHbI ObiTb NPOBEpPEHbl NPW CE30HHOM
ob6cnyKMBaHUN.

Y YCEHMYHbIX TPaAKTOPOB MNpPUYMHAMM yBOZa OT MPAMOJMHENHOTO ABUMEHUA MOTYT ObiTb
npobyKcoBbiBaHWE HOPTOBbIX GPUKLMOHOB 1 AedopmaLma pambl N'YyCEHUYHOM TENEKKMU.

Mpy ce30HHOM O6CNYXUBAHUU TYCEHMYHbBIX MALUMH HYXKHO MPUHATbL MEpbl K TOMy, 4Tobbl B
X040B0OM 060pYA0BaHUMN HE BO3HMKANMN MOBbILLEHHbIE BHYTPEHHWE COMPOTMBAEHMA 13-3a 3aryCcTeBaHus
CMa304YHOro matepuana. ITM CONPOTUBAEHMA HE TONbKO CHMXKAIOT KO3PPULMEHT Noae3Horo AencTena
060pyA0BaHNA M YMEHbLIAIOT TATOBbIE YCUMAWUA MalUUHbI, HO WU MPUBOAAT K CTOMOPEHUIO OMOPHbIX U
NoAAep’KMBaOLLMX KaTKOB, BbI3blBalOT OAHOCTOPOHHMI U3HOC UX paboumx noBepxHocTeit. Takue aBneHus
MMEIOT MECTO TaKKe M13-3a MonaaaHuna BoAbl M rpsA3mn B NOALMNMHUKMA KaTKOB M UX 3amep3aHus, 0Cob6eHHo
€CAN KOHCTPYKLMEeH NpeaycMOTPeHbl MOAWWMHUKM KayeHua. Mo3ToMy AOMKHO 6biTb MpoBEpeHo
COCTOAHME MOALWMMHUKOB W YMNNOTHUTENEN KAaTKOB W MPOM3BEeAEeHa 3amMeHa JIeTHEro CMas3OovHOro
maTtepuana Ha 3SMMHUIA.

MpunoxeHune B
(cnpaBoyHoe)

SUMHWE SKCNNTYATALMOHHBIE MATEPUADI
BeH3unHbI

Bce oTeuyecTBeHHble aBTOMOOUAbHbIE BeH3MHbI, Kpome AN-98 n AN-95, BbinycKkatoTca B IETHEM U
3MMHEM WCMONHEeHUAX. 3MMHUe 6eH3nHbl B cooTBeTcTBMM ¢ [OCT 2084 uMeloT YAydleHHYHo
nucnapsemocTtb, obecneymBatolyto obneryeHne nycka ABuraTensa nMpM  HU3KMX TemnepaTtypax
OKpYy»Kalollero Bosayxa U 6onee ycTonymsyto paboTty aAsuratens npyM NOHUKEHHOM TENI0OBOM pPeXXUME B
nepuvog nporpesa. ODpPaKUMOHHbIA COCTaB 3UMHMX OEH3MHOB XapaKTepusyeTcs MNOBbIWEHHbIM
coAep)KaHMeM YrneBo40pPOA0B, MMEKLWMX HU3KYID TemnepaTtypy KuneHua. KoHeyHaa TemnepaTtypa
KMMNeHMA 3MMHUX 6eH3nHOoB cocTasasaeT 185 °C, uto Ha 10 °C HUIKe, YeM Y NETHUX.

OcTanbHble Ka4yecTBEHHble MOKas3aTeNn 3MMHUX OEH3WMHOB MPAKTUYECKM He OT/NMYaloTCs OoT
rnokasartenen NeTHUX.

[Oun3enbHble TONAMBA

Ons anseneit malwmH NPU HU3KUX TeMMepaTypax OKPYrKaloLWEro Bosayxa cneayeT Mcnosib3oBaTtb
TOM/INBA C MOHMUMKEHHOM TemnepaTypon 3acTbiBaHuA. B cooTtBeTctBuM ¢ TOCT 305 gnsa 3TUX yCaoBUiA
OOJ/IKHbI NPUMEHATLCA cneayrolmne BUabl TONNBa:

Aun3enbHoe TOMAMBO MapKu 3 (3MMHee) Npu TemnepaType OKpy»KatoLLero Bosayxa 4o muHyc 20 - 30
°C;

Aun3enbHoe TOMINBO MapKu A (apKTUYecKoe) nNpu TemnepaType OKPYKatoLLero Bosayxa 40 MUHYC
45 °C 1 HuxKe.

Mp1 HeobXoAMMOCTU CHUMKEHME TemnepaTypbl 3aCTbiBaHMA AM3€/IbHOrO TON/MBA A0CTUraeTcs



nytTem 406aBNEHNA K HEMY KEPOCUHA WM TONAKBA ANA aBUALMOHHbIX aBurateneii (T-1, TC-1). Tpebyemoe
KO/IMYEeCTBO KepoCWHa onpeaenseTcs M3 pacyeta, uto ero gobasneHne B obbeme 25% CHUNKaeT
TemnepaTypy 3acTbiBaHUA cmeck Ha 8 - 2 °C. Micnonb3oBaHMWe Takoro cnocoba A0KHO 6bITb OrpaHNYeHo
B CBA3M C YBE/IMUEHNEM }KECTKOCTU PaboTbl AM3ens U U3HOCa ero AeTanen.

MoTopHble macna

CHUXKeHWe TemnepaTypbl OKPYKAIOLWLEro BO34yXa MPUBOAMT K YBE/IMYEHMUIO BA3KOCTUM BCEX
HedTENPOAYKTOB, B TOM 4WC/AE MOTOPHbIX macen. lMpu 3TOM y XO/JIO4HOTO ABuUraTess BO3pacTaeT
COMPOTMB/IEHME BPALLEHUIO KOJIEHYATOro Basia, CHWMKAKOTCA CKOPOCTb MPOBOPAYMBAHUA KOJIEHYATOro
Ba/ia MyCKOBbIMW YCTPOMCTBAMM M HAZEKHOCTb NMYCKa, PacTyT MNyCKOBbIe U3HOCHI AeTasnel. B cBA3M C 3Tum
3UMHWE BUAbI MOTOPHbIX Maces Mo CPAaBHEHUIO C IETHUMM A0J/IKHbl UMETb NMOHUMKEHHYIO BA3KOCTb MpU
HU3KUX TeMnepaTypax.

B 3TMx ycnosuax ciegyeTt NPUMEHATb Caeayloline BUabl MOTOPHbIX Macen:

Macna MUHepasbHble (HedTAHbIE), XOPOLLIO oUUlLeHHbIe (aenapadUHU3NPOBaHHbIE);

Macna Ha HepTAHOM OCHOBE, 3aryleHHble BA3KOCTHbIMU NPUCaZKamu;

Macna Ha OCHOBE CUHTETMYECKUX NMPOAYKTOB.

Y HesaryuweHHbix HedTAHbIX Macen YyMeHblUeHWe MYCKOBOW BA3SKOCTM MO CPaBHEHWUIO C
HOMWHaNbHOW NPUBOAUT COOTBETCTBEHHO K 3HAYMTE/NIbHOMY CHUMKEHWIO BA3KOCTM nNpu paboueit
Temnepartype, NPUMHATOM ycnosHo 3a 100 °C. B cBA3M C 3TMM NPU UCNONb30BAHMM HE3aryLWEHHbIX 3UMHUX
Macen TpebyeTcsa MX ce30HHaA 3amMmeHa Ha Macna, umetoLme 6oee BbICOKYO pabouyto BA3KOCTb, - NETHHME.

K 3MMHUM copTam Hes3aryweHHbIX MOTOPHbIX Macesn OTHOCATCA CleaytoLme:

M-8-B , M-8-B , M-8-T' , M-8-T - onsa KapObopaTOPHEX
1 1 1 1(n)
OBUTaTeJieN;
M-6-T' , M-8-T" , M-8-T - IOJsa IOU3eJien;
2 2 2 (K)

M-8-B - 1nng xapOoOPaTOpHEIX M IOMU3EJIbHHX IBUITATEJIeN.

STy Maciaa MUMERT TeMIepaTypy 3acTHBaHua MmuHyc 25 - 30 °C, uTo
II03BOJISET I[PUMEHATbH MX [OIpM TeMIepaType okpyxawomero Bo3IOyxa OO
MuHyc 15 °C (M-6-T' u M-8-T - mo mmuyc 20 °C).

2 2 (K)

3aryl.|.||EHHb|e Hed)TFIHbIe macna B MeHblUel cTeneHu YBE/INYNBAIOT BA3KOCTb NMPU CHWXEHUU
TeMnepaTypbl; OHKN ABNAKOTCA BCECE3OHHbIMU!
M-6 /10B - yHMBepCcaJbHOE MACJO IJId KapOoOPaTOPHLIX M IOU3EJIbHEIX
3
OBMUTaTesel, NPUMEHAeTCA [pM TeMIepaType OKpyXaoumero BO3IyXa IO
MuHyc 15 °C;

M-5 /10T - mid xapbopaTOopHHX IBUTATEsel no MmmHyc 35 °C;
3 1

M-6 /12T - nOna xKapboOpPaTOpPHHX IOBMUTaTesei mo MmHyc 25 °C;
3 1

M-6 /10T , M-6-T" - nOjsa Oousesen.
3 2 2

3apyberkHble MOTOpPHble Macsia OoTAMYatoTcAs 60/bWKMM pasHoobpasMem CBOMCTB U YCAOBUIA
NPYMEHeHMS.

FOCT 17479.1-85 ytpatun cuay ¢ 1 aHeapsa 2017 roga B cBA3W ¢ BBegeHuem B gelicteue TOCT
17479.1-2015 (Mpwnkas PocctaHgapTta o1 11.12.2015 N 2153-cT).

CooTBeTCcTBME MOTOPHbLIX Maces, Bbinyckaemblx no FOCT 17479.1, knaccuduKaumam macen no
3Kcn/yaTauMoHHbIM cBolicTBam SAE <*> J300 e n APl <**> npuseaeHo B Tabauue B.1.

<*>SAE - no nepsbim ByKBam aHINUICKOTo Ha3BaHUa ObwecTBa aBTOMOBUAbHbIX MHKeHepoB CLUA.
<**> AP| - no nepBbiM BYKBaM aHI/IMACKOrO Ha3BaHWA AMEPUKAHCKOTO MHCTUTYTa HedTH.

Tabnunua B.1



Kiaccel BI3KOCTU Tpynnel IO B2KCIJIyaTalUMOHHEM CBOMCTBaM
1o 1o nmo I'OCT 17479.1 no API
T'OCT 17479.1 SAE J300 e
5 15W B SC/CA
3
5 /10 15W-30 Bl sC
3
5 /12 15W-30 B2 CA
3
6; 8 20 B CD/CB
6 /10 20W-30 Bl SD
3
B2 CB
T SE/CC
Il SE
T2 cc

CuHTeTUYecKME (He HedTAHblE) MOTOpPHbIE MAaciaa MMEIOT Ccamble BbICOKME TOKasatenu no
BA3KOCTHO-TEMMNEPaTYPHbIM CBOMCTBaM, HO BbICOKYIO CTOMMOCTb. B COOTBETCTBMU C MeKAYHAPOAHbIMU
CTaHAapTaMn OHW MMetoT 0603HaYeHuA:

PAO - Ha ocHoBe nonvanbdaonedpunHoB 1 anknn-b6eHsona (yrnesoaopoaHbie);

PH - Ha ocHoBe 3¢unpoB pochopHOM KNCAOTbI;

E - Ha ocHOBe AMKapP6OHOBLIX KUCAOT (NOAn3dUpPHbIE).

TpaHCMUCCUOHHbIE Mmacaa

FOCT 17479.2-85 ytpatun cuay ¢ 1 anBapa 2017 roga B cBA3KU c BBeAdeHnem B agencteme TOCT
17479.2-2015 (Mpwukas PocctaHgapTa ot 12.08.2015 N 1140-cT).

TpaHCMUCCMOHHbIE Macna B YC/IOBUAX HU3KUX TemnepaTyp OKpyKatolero BO3Ayxa AOJXKHbI
COXPaHATb MNOABUMKHOCTL M CMasblBatoLme CBOMCTBA. Tpebyemble BASKOCTHO-TEMMEPATYPHbIE CBOMCTBA
obecneumnBatotca raybokoli oumcTKoM 6a3oBOro macna M BBeAEHWEM 3aryliatowux npucagok. B
cooTBeTcTBMM ¢ TOCT 17479.2 TpaHCMMCCUMOHHbIE Mac/ia uMetoT 4 Knacca BaskocTu npm 100 °C (9, 12, 18
n 34 kB. MM/C) 1 5 rpynn No 3KcnayaTaumMoHHbiM ceoicteam (TM-1, TM-2, TM-3, TM-4, TM-5). Macno
nogbupaeTcsa B 3aBUCMMOCTM OT KOHTAKTHbIX Harpy3okK B AeTansax U paboyen TemnepaTypsbl.

Ona mawunH macna rpynn TM-1 n TM-2 He pekOMeHAylTCA U3-3a HeyaoB/EeTBOPUTE/bHbIX
HU3KOTEMNEPATYPHbIX, MPOTUBOU3HOCHbIX U aHTUOKUCAUTENbHbBIX CBOMCTB. [P HU3KMX TemnepaTypax
OKpY’KatoLLLero Bo3gyxa cnegyet npuMeHATb TPaHCMUCCUMOHHbIe macna rpynn TM-3, TM-4, TM-5.

Macna aTnx rpynn gO/IKHbl MPUMEHATBLCA NPU TeMNepaType OKpyKarLero sosayxa, Ha 10 - 15 °C
npeBblWatoLLel TeMnepaTypy 3acTbiBAHUA.

CooTBeTcTBME TPAHCMUCCMOHHbBIX Maces, Bbinyckaemblx no FOCT 17479.2, knaccudumraumam SAE
J306 B 1 API npuBeaeHo B Tabnuue B.2.

Tabnunua B.2



Kilaccel BA3KOCTHU Ppynmﬂ 10 JSKCIIJIyaTalMOHHEIM cBOMCTBaM

o o nmo I'OCT 17479.2 nmo API
T'OCT 17479.2 SAE J306 e

9 T5W T™-1 GL-1
12 80W/85W T™-2 GL-2
18 90 TM-3 GL-3
34 140 T™™-4 GL-4

T™-5 GL-5
GL-6

3a pyberKom BbIMYCKAOTCA CUHTETUYECKME TPAHCMUCCUMOHHble Macnia. Ob6nafjas OTAMYHBIMU
BA3KOCTHO-TEMMNEPATYPHbIMU, CMa3blBalOLWUMK CBOMCTBAMU U TEMNEPATypPon 3acTbiBaHUA A0 MUHYC 60
°C, 3T macna moryT 6bITb UCMONb30BaHbI B II0ObIX KNIMMATUYECKUX YCIOBUAX, HO OHU B 3 - 4 pa3a JopoKe
Mmace/si, NoNy4YeHHbIX nepepaboTkoit HedTu.

MnacTnyHble (KOHCUCTEHTHbIE) CMa30YHble MmaTepuanbl

CBolicTBa M/JIACTUYHbBIX CMA304YHbIX MaTepuasoB B OCHOBHOM 3aBMCAT OT BMAA 3arycturens,
BBEAEHHOINO B HepTAHOE MACNO WM CUHTETMYECKYID XMAKOCTb. B HacTosAuwiee BpemsA B MalUMHaXx
NPEMMYLLECTBEHHO MPUMEHAIOTCA NAACTUYHbIE CMA304YHble MaTepuanbl Ha OCHOBE Ka/bUMWEBDIX,
HaTPMEBbLIX W JINTUEBLIX MbINbHbIX 3aryctuteneil. Pexe WCNONb3YHOTCA NNAACTUYHbIE CMa304Hble
maTepuanbl Ha OCHOBE APYrMX MblIbHbIX 3aryctutenen WAW  3arycTutenieid HeopraHMYecKoro
NPOUCXOXKAEHUA - CUANKArena u ap.

B 3UMMHUX yCcnoBuAX caepyet MNPUMEHATb JIMTUEBbIE MNAACTUYHbIE CMa3o4yHble MaTepuansl,
MMeloLME HU3KYID TemnepaTypy 3acTbiBaHua (t3 = -40 °C) M WMPOKUIM TemnepaTypHbIA AManasoH
npumeHeHua: Jinton-24, duonel 1, 2, 2y, 3; cmaska N 158, LMATUM 201, NICL-15, BHUUHN-242, LLUPYC-
4, Ceepon, 3umon. Cmasku Jinton-24 n dronbl ABAAOTCA MHOFOL,ENEBbIMM, YTO NO3BONAET 3HAYUTENBHO
COKpPaTUTb KOZIMYECTBO BMA0B MIACTUYHbIX CMAa304YHbIX MaTepUasioB, UCNO/b3yeMbiX Ha O4HON MaLUUHE.
®duronbl No cocTaBy, MOPO3OCTOMKOCTU M APYrUM CBOMCTBAM 6aM3KM K Jlutony-24. Cmaska N 158
npegHasHayeHa A1 NPUMEHEHMA MPEUMMYLLECTBEHHO B MOALWMNHMKAaxX 3nekTpoasuratesneinr. CmasKa
BHUWNHN-242, coaeprKalan ancynodmng moanbaeHa oaa yayyweHns npoTUBOM3HOCHbIX CBOMCTB, TaKKe
Ncnosb3yetca Ans NoAWMUMHUKOB anekTpoasurateneir. Cmaska JICL-15 cogepmT nopolKoobpasHyto
OKWUCb UMHKa A1A yAyyleHUAa NPOTUBO33aAMPHbIX CBOMCTB;, MOMET CAYXWUTb 3ameHuTenem Jlntona-24.
CeBepo/1 Ha OCHOBE CMECU MHAYCTPUAJIbHOrO Mac/a U NOJIMCUIOKCAHOBOM XUAKOCTU C OKUCIUTENIbHOM U
NpPOTUBO3aANPHON NpUCagKaMm ABASETCA CMa3KoM 0bLero HasHaueHua 411 Y3108 TpeHus, paboTatowmx
B YC/OBMAX HU3KMX TemnepaTyp. 3MMOA - MHOroueneBaa CMasKa, aHanormyHasa Jlntony-24; nmeet
NOBbILLIEHHYIO MOPO30CTOMKOCTb (t3 HUXe -40 °C).

Kpome TOro, npu HU3KUX TemnepaTypax OKpyKawwero BO34yXa NPUIrogHbl HeKoTopble
KOMMNAEKCHbIe NAACTUYHbIE CMa304Hble maTepuansl - YHMonbl n UMATUM-221.

Macna ans cuaosbix rMAPONPMUBOAOB (rMapaBANYeckne macna)

CornacHo F'OCT 17479.3 cneymanbHble HedTaAHble rTMApPaBANYEcKMe macsia ob6o3HayatoTca 6yKBamu
M u pasgenatotca Ha 10 Knaccos BA3KocTM oT 5 go 150 k8. mm/c npu natoc 40 °C 1 Ha 3 rpynnbl No
3KCnyaTaLMOHHbIM CBOMCTBAM, Kax4aa M3 KOTOPbIX NpeAHasHayeHa A/1A onpefeneHHbIX npenenos
paboyero pasneHua u pabouelt Temnepatypbl B rMAponpuBoAax. B MaliMHax npeuvmyLLecTBEHHO
NPUMEHAIOTCA T’MAPaBANYECKMEe Macsa YeTblpex Knaccos BA3KocTu - 10, 15, 22 u 32 kB. mm/c.

MpX HUM3KMX TemnepaTypax OKPY)KAOLWLero BO3AyXa MOBbIWEHWE BA3KOCTM Macsia MNPUBOAUT K
pPe3KoOMY YBEJIMYEHWUIO BHYTPEHHUX TMAPABANYECKMX COMPOTUBAEHUA B MMAPONPUBOLE U CBA3AHHOM C
HUMW NeperpysKe HacocoB. B cBA3M € 3TMM yCTaHaB/AMBAETCA Cneayowan npesenbHas BA3KOCTb paboyeit
MOKOCTM A5 HACOCOB PA3HbIX TUMOB:



LwectepeHHble - 5000 KB. Mm/c;
nonactHble - 4500 KB. MM/c;
aKkcuanbHo-nopLuHesble - 2000 KB. Mm/c.
B rugponpurBogax MmalnH 3MMOM cnegyeT NPUMEHSTb Ciedylolne rnapaBanyeckue macna:
3aryuweHHble macna:
Mr-32-A (Mr-20), t3 =-40 °C;
Mr-15-6 (AMT-10), t3 =-70 °C;
Mr-15-B (BMrI3), t3 =-60 °C;
Mr-15-B (MTE-10A), t3 =-70 °C.
HesaryuieHHble macna (3ameHutenn):
TpaHcbopMmaTopHoe Tumna TK wu mp., t3 = -45 °C;
I
BepeTeHHoe MI-22-A (AY), t3 = -45 °C;
MHAYCTPUANbHble macna cepun UMM, vmewowme ynydlweHHble BA3KOCTHO-TeMNepaTypHble

XapPaKTEPUCTUKMN.
B HaBECHEIX TPAKTOPHEIX TUIOPOCUCTEMAX, 0BOPYIOBaHHEIX
e C Te Pe HHEIMM Hacocamwu, OOINyCKaeTCs MCIOJIb30BaHME B KauecTBe

paboumMx KMOKOCTEM IOU3EJIbHEIX MOTOPHEIX Macej. s 3UMMHUX YCJIOBUM
PEKOMEHIYITCS IM3eJibHEe MacJja M-8-B , M-8-T
2 2

PasbaBneHue rmapaBanydyecknx macen tTonamBamn C UENBbIO CHUXEHUA nycuosoﬁ BA3KOCTU He
A0oNnyCKaeTcAa BBunAay noBbileHNA M3HOCA HAaCOCOB, TMAPOMOTOPOB, a TaKXKe PEe3KOro yCKopeHuA npouecca
CTapeHnA pe3nHOBbIX YI'IIIOTHMTEHGIZ.

mapaBaMyecKMe macaa oaa aMopTn3aTopoBs
(subpounsonaTopos) xonosoro obopyaoBaHuA

B rnapaBaMyeckux amopTusaTopax TeNecKONMUYecKoro TUNa B KayecTBe pabouyeirt KUAKOCTU
MCMNO/b3YHOTCA CneuuManbHble Macia NpeuMmyLLecTBEHHO Ha HedTAHOM ocHoBe. K HMM npeabasastoTca
ocobble TpeboBaHMA B OTHOLIEHUM BA3KOCTU MPU OTPULLATENIbHBIX TEMNepaTypax, KOTopaa He A0/KHA
npesbiwate 2000 KB. Mm/c. YBenumueHue BA3SKOCTM Bbllle 3TOro npedena npuBoOAMT BHadane K
3HAYMTENIbBHOMY YBENIMYEHUIO KECTKOCTU NOABECKM MaLLMHbI, @ 3aTeM - K 6/IOKMPOBKE aMOpPTM3aTOPOB.

OTteuyecTBeHHaA MPOMbBIWAEHHOCTb  BbINyCcKAaeT 3 BWAA aAMOPTU3ATOPHbLIX  MKUAKOCTEMN,
MCNONb3yeMbIX BCECE30HHO:

MI-10, t3 = -43°C;

MIM-12, t3 = -43°C;

AX-12T, t3 =-52°C.

HMAKOCTU CHabKatoTCA NpMcaaKaMu, yaydLaloWUMMMN BASKOCTHO-TEMNEPATYPHbIE CMa3blBatoLLME,
AHTUOKUCAUTENbHbIE U NPOTUBONEHHbIE CBOMCTBA.

B KauyecTBe 3amMeHUTENIE aMOPTU3ATOPHbLIX KUAKOCTEW B 3MMHWMX YCAOBMAX MOryT ObiTb
NpPUMeHeHbI rnapasanyeckme macna AMr-10, MTE-10A, BMI'3. Macna gpyrux mapok He obecneymBatoTt
HOPMa/IbHOW PaboTbl aMOPTU3ATOPOB NPU TEMMNEPATYPE OKPYKatoLLero sosayxa muHyc 20 °C 1 HuKe.

HKuaKocTn ana rmaponprMBoLoB CUCTEM YNpaBaeHUA

Mpponpueoabl CUCTEM yrpaBAeHMA MallMH Ha 6ase aBTOMOOWAEN M KOMEeCHbIX Waccu TpebytoT
NPUMEHEHMA CcheuManbHbiX pabounx KuarocTen. [na ruapoycunuTenei pynesoro ynpasieHUA
oTeyecTBeHHass NPOMbILWNEHHOCTb BbIMyCKaeT mMacno mMapkm P (Mr-22B, t3 = -45 °C) Ha ocHoBe
BepeTeHHOro AY, B KOTOpPOEe AONO/HUTENIbHO BBEAEHbl aHTUOKUCANTE/IbHbIE, MOIOLLME U MPOTUBOMEHHbIE
npucagku. Macno P ncnonb3yeTtca Kak Bcece3oHHoe.

B rupponpusone KonecHbIX TOPMO30B WU CUENNEHMA MPUMEHAIOTCA TOPMO3HblE XUAKOCTU. B
YCNOBUAX HU3KUX TemnepaTyp OKpPY)Katlolwiero BO3A4yXa MOBbIWEHWE BA3KOCTU KUAKOCTU Bbi3blBaeT
3amen/ieHHoe AelCcTBME TOPMO30B U CLEMJIEHMA, YTO HapylwaeT 6e30NacHOCTb ABMMEHWUA MaLLMHbI.
MpegenbHaa BA3KocTb coctaBaseT 2000 kB. mm/c. Ocoboe TpeboBaHWE K TOPMO3HbIM KUAKOCTAM -
BbICOKaA TemnepaTtypa KMMeHUsa, KOTopaa M3mepaeTca npu ABYX COCTOAHUAX Xuakoctu: cyxom tKC u



yBnaxkHeHHoMm tKB (coaepskaHuve Boabl - 3,5%). CoBpemeHHble TOPMO3Hble XWAKOCTU UMeoT
TemnepaTtypy 3acTbiBaHMA MUHyC 60 °C 1 HuKe. OHWM U3roTaBAMBAIOTCA Ha OCHOBE 3TU/IEHT/IMKOAA UK
6opcogeprKalLero noamadpunpa (OKpaleHbl B KeNTbIN LBET):

"HEBA" - tKC = 195 °C; tKB = 140 °C;

"TOMb" - tKC = 220 °C; tKB = 160 °C;

"POCA" - tKC = 260 °C; tKB = 165 °C.

Bce 3TM KMAKOCTM B3aMMO3aMeHAEMbI.

Ha malwurHax ycTapeBwunx mogenei npumeHsaeTcs )xugrocts BCK Ha ocHoBe 6yTMA0BOro cnupTa u
KacTopoBoro macna (KpacHoro useTa). OHa HECOBMECTUMA C }KUAKOCTAMM, YKa3aHHbIMM Bbllle, U yCTynaeT
MM MO OCHOBHbIM MapameTpam - TeMnepaType 3acTbiBaHUA U TemnepaType KuneHus. MNpu Temnepartype
OKpy»alowero Bosayxa Huxe MuHyc 20 °C Bo usbexkaHue 3acTbiBaHMA Kuakoctu BCK ponyckaetca
pa3baBneHne ee 3TUNOBbIM WUAM BYTUNOBbLIM CNUPTOM. MpUMEHEHME APYrMX BUOOB pacTBOpUTENEN,
3ameHuTeNnein nam HecoBmecTUMbIX ¢ BCK TOpMO3HBbIX KUAKOCTEN He AonycKaeTcs.

Oxnaxkpatowme KMaxKkoctm

Mpu oTprLATENbHbIX TEMNEPATYPaX OKPYKatOLLEro BO3Ayxa NpMMeEHeHNe BOAbl Kak oxnaxkaatowen
KUOKOCTM ABUraTesiell BHYTPEHHEero CropaHmsa CBA3aHO C OMACHOCTbIO pa3pylleHua AeTanein cUcTembl
OXNaXKAEHUs U3-3a yBenYeHMA ob6bema BoAdbl NpM 3amep3aHuu.

Hu3Kko3amep3aroLme oxnarkgaroLwme KUAKOCTU - aHTUGPU3bl U3roTaBANBAOTCA HAa OCHOBE BOAHbIX
pacTBOPOB 3TUNEHI/INKONA.

B oTnume ot BoAbl aHTUOPU3bI NPU 3aMepP3aHMM He paclMpAOTCA U He 06pasyoT MOHOAUTHOrO
NbJa, a NpPeBPALLAOTCA B PbIXJAYD MacCy KPUCTaAANOB BOAbl B KUAKOW cpede 3TUAEHTIMKOAA.
CoBpemeHHble aHTUDPU3bI, KPOME ITUIEHTIMKOA U BOAbI, COAEPKAT Npucagku (oo 4%), cHuKaowme
KOPPO3MOHHYKD aKTMBHOCTb W arpecCcMBHOCTb MO OTHOLWEHUID K pPEe3VHOBLIM  YMJIOTHUTENAM.
OTeyecTBEHHAA MNPOMBIWNEHHOCTb BbINYCKAET cAeaylolWwme BUAbl CNeuManbHbIX  OXNaXKAAHoLWMX
MUAKOCTeM ans ABurateneil BHyTPEHHEro cropaHums:

Tocon A-40M, t3 =-40 °C;

Tocon A-65M, t3 =-65 °C;

Tocon AM - KoHueHTpaT Tocona, cogeprkalmnii 96% sTUNEHTIUKONSA;

KOHLEHTPUPOBAHHbIN STUNEHTIUKOANb - 94% 3TUNEHTINKONA.

Oxnaxpgawowan Kngkoctb SleHa-40 no xapakTepuctMkam cootsetcTByeT Tocony-40, HO MeHbLie
noAsepraet KOPPO3UM YyryHHbIE U aSIIOMUHUEBBIE AETaNMN.

dneKkTponut

DNIEeKTPOAUT ANA CBUHLOBbLIX aKKyMyaAaTOPHbIX GaTapein npenactasnseT coboil pacTBOp CepHOM
KMCNOTbl B ANCTUAANPOBaAHHOM Boae. MicxogHasa cepHaa KMCAOTa ANA aKKYMYAATOPOB MMeEET NJOTHOCTb
1,84 r/ky6. cm, anektpoaut - ot 1,25 ao 1,31 r/Ky6. cM, YTO COOTBETCTBYET COAEPKaHMIO KUCAOTbI B
pactBope oT 24,6 0o 28,7% no ob6bemy. Mpu TaKOM COCTaBe 3/1EKTPOIMTA ero TeEMMNepPaTypa 3acTbiBAHUA
Haxo4uTcA B Npegenax ot MUHyc 58 ao muHyc 66 °C.

Mpu paspagke aKKyMynaTopa cogep¥aHue KUCNOTbl B INEKTPOAUTE 3HAUUTENbHO CHUMXKAETCA, YTO
NPUBOAUT K MOBbIWEHUIO ero TemnepaTtypbl 3acTbiBaHUA. B CMAbHO paspAXKeHHOM aKKymynaTope npu
HU3KUX TemnepaTtypax BO3HWKAET OMAaCHOCTb 3aCTbIBAaHMUA 3/1EKTPOANTA, YTO NPUBOAUT K PaspyLLUEHUIO
KOpnyca akKKyMynaTopa BCAeACTBME YBENYEHNA 00beMA BOAbI, KOTOPas BXOAMUT B COCTAB 3/1EKTPOUTA.
CTeneHb paspAgKM aKKYMyNaTOpHOM BaTapen onpeaenstoT No U3MEHEHMUIO MIOTHOCTU 3/IEKTPOAUTA B
CPaBHEHUU C UCXOAHOW.

McxogHasa MAOTHOCTb 3S1eKTpoauta npuHumaetca ot 1,25 go 1,31 r/ky6. cm. M3mepeHus
npoBoAATcA Npu Temnepatype natoc 15 °C nan, npu HeobxoAMMOCTH, B APYrnx TemnepaTypHbIX YCI0BUAX
C BHECEHMEM COOTBETCTBYIOLLMX MNOMPABOK K pe3y/sbTaTaM U3MEPEHUN.

TemnepaTtypa 3acTbiBaHUA 3/1EKTPOAUTA B 3aBMCMMOCTM OT €ro NJAOTHOCTM NpU TemnepaType ntoc
15 °C npeacrassieHa B Tabnvue B.3.

Tabnnua B.3



[IJoTHOCTL, T'/KyD. CM TemMmnepaTypa 3aCTEIBAHUSA,
°C
1,25 -50
1,27 -58
1,29 =70
1,31 -66

MycKoBble XMAKOCTH

MycKoBble }XNAKOCTU NPUMEHAITCS 417 XON04HOI0 NycKa ABuraTesieil BHYTPEHHEro CropaHus npu
HMU3KUX TemnepaTypax OKpyxKawuwero Bo3ayxa. CocTaB 3TUX KUAKOCTEN ANA  AU3eNbHbIX U
KapblopaTopHbIX ABUraTeNnen pa3nnMyaeTcs B CBSA3M C PA3/IMYHOM CTEMEHbIO CXKATMA U HAIMYNS Y BTOPbIX
CBeYel 3aXKuraHus.

CneumanbHble Aun3enibHble MNyCcKoBble XuAakoctu "Xonog A-40" M3roTaBAMBalOTCA Ha OCHOBE
atTunosoro adupa (8o 60%) U, Kpome TOro, coaepKaT BELLLECTBA, CHUMKAIOLLME KECTKOCTb paboTbl Ansens,
OONO/IHUTENIbHbIE NIEFKO MCMapAIOWMeCca M XOPOLWO BOCNAAMEHAOWMECA YrNeBOAOPOAbl, a TaKXKe
CMa304Hoe macno. [pumeHeHMe 4YnCToro admpa He AOMNYCKAETCA, TAaK KaK MOMET Bbl3BaTb NMONOMKY
OBUraTens M3-3a C/IMWKOM KEeCTKON paboTbl B MOMEHT MycKa.

Mpwn oTCyTCTBMM cneumanbHOM NYCKOBOM XUAKOCTU MOMKET OblTb NMPUMEHEH 3aMEHUTENb - CMECb
atunosoro a¢pupa 40% 1 motopHOro macna 60%.

B MCKAOUMTENbHBIX CAyyaax gns MNycka gus3ens MorKeT ObiTb MCMo/ib30BaHa CMecb HBeH3MHa C
MOTOPHbIM Macnom. ANnA KapbropaTopHbIX ABUraTesen BbINyCKaOTCA CNeunasibHble MYCKOBbIE UAKOCTH,
Hanpumep "ApKTUKA", KOTopble Takxe comepxat apup (40 - 60%), nerkoncnapaoLLMeca yrnesoa0poasl,
AHTMOKUCINTENN, @ TaKKe NPOTMBON3HOCHbIE M NPOTUBO3aAMpPHbIE NPUCAAKKU. B cocTaB aTuX XKuakoctei
Macn0 He BXOAWT, TaK KaK NPUCYTCTBME Mac/a 34eCb NPMBOAMT K 3aMaC/IMBAHUIO CBEYEN, YTO 3aTPyaHSET
nyck gsuraTens.

Mpunoxenune I
(cnpaBoyHoe)

KPATKAA XAPAKTEPUCTUKA
CPEZICTB OBJIEFTYEHUMA NYCKA AN3ENEN

Tabnnua .1

N |HammeHO- KpaTkasa xapakTepuCTUKa
n/n |BaHue

1 Ceeua ObecrnieurBaeT pas30orpeB BO3OyXa BO BIIYCKHOM
IOOOTPEBR |KOJIJIEK—

a TOpe IM3eJsiad C HepasIeJIEHHOM KaMepoM CITOopaHusa
BIIYCKHOT (1

o HeboJspumM padoumm obwvemoM (mo 4,5 1) npu
BO3OyXa |TeMIepa-

Type OoKpyXalller'o BO3IOyxXa He Humxe MuHyc 10 -
15 °cC.

KoHCTPYKTMBHO npencraBjsgeT cobomn




OOHOIIPOBOIOHYIO
ceeuy C HaI'peBaTEJIbHBEIM BIJIIEMEHTOM B BUIe

cnmpanu,

Ha KOTOpyKn Ipu OyCKe Ou3ejd [oJaeTcd
BIIEKTPUYE CKUMN

TOK. CHmxaer npenesbHYy© TeMNepaTypy
XOJIOOHOTO

nycka Ha 5 °C

SnexkTpo- |ObecrneumpaeT pasorpes BIIYCKHOTI'O BO3OyXa
baxeJsibHHE |OM3esnsa npu
171 TeMIepaType OKpyXaolero BO3IyxXa He  HMXe
nomorpe- |MmMHyC 25
BaTeJb °C. OCHOBHEBEIM KOHCTPYKTUBHEIM 3JIEMEHTOM
nomorpeBaTe-—
Jasa  aBiudetTrca (dakesbHad  CcBeda, co3zmapmasa
Y CTOMUMBEIN
bakes mjaMeHM OpPM IIoHmade IMU3EeJIbHOT'O TOIJIMBa
K Ha-
TPETOV  BJIEKTPUUECKMM TOKOM €€  CIMpaiu.
KommuecTBO
bakesIbHEIX CBeYue¥ UM MeCTO WMX YCTaHOBKU
onpenessanTcs
KOHCTPYKLUMEN IM3ejid U eI'0 BIYCKHOI'O TpakTa.
Kaxk
OpaBUJIO, Ha PAOHBM »OM3EeJlb YyCTaHaBJIMBAETCH
onHa
bakesibHasg cBeuda Ha BIYCKHOM TpyOONPOBOZ, Ha
V-oOpasHEl IM3ejlb - IBe CBeuM Ha KaxXOeM
BIIYCKHOM
TPpyDONIpPOBOL
Ceeua ObecrneumBaeT KajlopM3aTOPHOE  BOCIJIaMeHeHMe
Ha- TOIJIMBA
KaJIMBaHM |IpM IHOyCcKe 1Ous3esida C pPasdeJIeHHOM KaMepou
g CropaHusa
IpK TeMIepaType OKpyXallero BO3OyXa He HUXEe
MUHYC
15 - 20 °C. KOHCTPYKTMBHO MNpEerNCcTaBJigeT COBOM’
cBeuy
C OTKPBITEIM  MJIM  SaKPBEITHEM HaIl'peBaTeJIbHBM
BJIEMEHTOM,
HarpeBaeMbIM BJIeKTPUYEeCKUM TOKOM.
YcTaHaBIMBAETCA B
KaxIOoM KkaMmepe cIropaHmsa nusensa. Mexnoy cobon
cBeun
HakaJlMBaHMS COEOMHAITCS II0CJeIOBAaTEeJIbHO WU
napaj-
JIeJIBHO
[IyckoBoe |Xopomas MCIHaApPSeMOCTb I[IYCKOBOM XUIKOCTU U
IPUCHO— |Hajaudue
coBJieHMre |BHEUHETO cMeceobpasoBaHMUA CrocoBCTBYIIT
s BOCIIJIaMeHe—
BIIPEICKV— |HMIO OCHOBHOTI'O TOIIJIMBA B KaMepe Cr'OpaHMAa
BaHMA ousesd Opu
JIETKOBOC |TeMIepaType OKpyXaolmero BO3Ayxa He  HIUXe
- MmuHyCc 20 -
nnaMeHAan (25 °C. IIprMMeHeHMe IMIyCKOBOTO IIPUCIOCOBJICHMA
- npm
memcsa foJiee HU3KUX TeMIepaTypax MOXeT IIPUBECTHU K
XUIOKOCTU [[IOBEI—

MEeHHBIM I[IYCKOBEIM M3HOCAM »OeTajiell Iusesd.
OTreuecT-




BEHHOE IIYCKOBOE IIPUCIIOCODJIeHME IpelCcTaBJisgeT
cobon
YCTPOMCTBO, COCTOAllee M3 CJEOYRIMX OCHOBHEIX
Y3JI0B :
BO3IOYWHOI'O Hacoca, CMEeCUTEeJIsg, pPacIbBJIMTeleN,
BO3-—
OYLHOTO " BMYJIECUMOHHOTO TPyBOONPOBOIOB .
Pacnemmrennu
YyCTaHaBJIMBATCSA Ha BIYCKHOM TpyOoIpoBone
ouzens,
cMecuTesb - B MOTOPHOM OTCEeKe  MallMHH,
BO3IYIIHBI
HacocC - Kak NpaBuiio, B ee kabuHe. B cMecuresb
no-
MelmaeTcs KalcyJjla C JIeTKOBOCIJIaMeHSolelcs
IyCKOBOU
XUIOKOCTHIO. BapyOexHbEe Iy CKOBEIE
[IPUCIIOCODJIeHM A
NIPenCTaBJIAT CODOM yCTPOMCTBA C al®PO030JIbHEMU
yrna-
KOBKaMM C  PYYHHEM WMJM  DBJIEKTPOMAaTHUTHEM
yIpaBJIeHUEM
5 Mosieky—- |OBOecneumBaeT  [OBHIIEHME  YaCTOTH  BpalleHUSd
JISPHBIN KOJIEHYaTO-
HakomM- |[ro Bajla Iu3eJsa C MCIOJb30BaHMEM MTAaTHBEIX
TEeJb craprepa,
SHEPTUM |TeHepaTopa M aKKyMyJIATOPHOM OaTapeu Opu
TeMnepaTry-
pe OKpyXaomero BO3Oyxa He Hmke MuHyc 25 °C.
Mpume -
HEHME MOJIEKYJIIPHOTO HAKONMUTEJIS DHEePpIUM IIpKU
BoJee
HUBKUX TeMIepaTypax MOXeT IIPUBECTHU K
ITOBHII€ HHBIM
Iy CKOBEIM MBHOCAM nerasnen ous3ens.
KOHCTPYKTUBHO
npezncraeageT Ccobo¥ YyCTPOMCTBO, obJjanaoiee
BBICOKOM
(mo 400 @) »JIexTpUUecKkOo¥ eMKOCTbIo, BpeMsd
nonszapsana
KOTOPOTO OT CHUCTEMH DBJIEKTPOODOPYIOBAHMUS
MallHEL
cocTaBaseTr no 40 ¢, a oTmaBaeMas MOUWHOCTL Ha
no-
PAOOK BHIIE, YeM Yy MTATHHX aKKyMyJISTOPHBIX
OaTapen

Bce cpeactBa, nepeuncieHHble B Tabauvue .1, Kpome MONEKYAAPHOrO HAKOMUTENA SHEepruw,
KOTOPbIA OTHOCUTCA K MNYCKOBbIM YCTPOWCTBAM MOBbILEHHON MOLLHOCTM, NO3BOAAKT CHU3UTb
MWHUMANIbHYIO MYCKOBYID 4YacTOTy BpalleHMA KojseH4aToro Bana ausens. OHM  OKasblBaloT
HenocpeACcTBEHHOE BAMAHME Ha NpoLeccbl cmeceobpa3oBaHWUs, CaMOBOCM/IAMEHEHUA W CropaHuA
TOMN/MBA B UMAWHAPAX AU3eNs, NOBblWas TeMnepaTypy M AaBfeHMEe B KOHLLE TAKTa CKATMA M co3aaBan
YyCNOBMA ANA CAMOBOCM/IAMEHeHMA TONMBa.

MycKkoBble YCTPOMCTBA MOBbILEHHON MOLLHOCTM obecneymBatoT yBeaNYeHUe 4acToTbl BpalLeHuA
KOJIeHYaToOro Basa Au3ena Npu ero MNycke, BO3AEWCTBYIOT Ha npoueccbl cmeceobpa3oBaHus,
CaMOBOCM/IaMEHEHMA U CTOPaHMA TOMIMBA B LLUJIMHAPAX 33 CYET NOBbIWEHUA CPeAHEN CKOPOCTM NOPLLHA.
Mpu 3TOM CHUXKAKOTCA TEMOBbIE NOTEPU B NPOLLECCE CHATUA M YMEHbLUAIOTCA YTEYKM 3apAaa B 3a30pax
MeX4y NOPWHAMWU U UWAMHAPAMW, YTO MOBbLIWAET KOHEYHble 3HaYeHUs TemnepaTypbl U OaBAEHUA B
KOHUE TaKTa cCKatusa. [lpuMeHeHWe NyCKOBbIX YCTPOWCTB MOBbLIWEHHOMW MOLHOCTU Bbl3blBAET
CYLLLECTBEHHOE YBE/IMYEHNE WMHTEHCMBHOCTM M3HAWMBAHUA 3/1EMEHTOB UMAVHAPOMNOPLIHEBOW FPymnmbl



ABUratTenAa B pexXmme nycka.

MNpunoxernue [
(cnpaBoyHoe)

KPATKAA XAPAKTEPUCTUKA
CUCTEM OBOTIPEBA AM3ENEN C NOAOMPEBATENAMM

Cuctema oborpeBa Aumsens c noporpesaTesiem A0/XKHa obecnedmBatb oborpeB getanei, ux
COMPAXEHUN U cpeld Au3ens, YKasaHHbIX B N. 7.3.2.2, a TaKXe BO3MOXXHOCTb OAHOBPEMEHHOM paboTbl
nogorpesatens u ausens.

KOHCTPYKTUBHO cucTeMbl 06orpeBa An3enei XUAKOCTHOrO OX1aXAeHMA COCTOAT U3 KUAKOCTHOrO
nogorpesaTtesia B KOMMJEKTe; "NnoxHoro" noanoHa, CMOHTMPOBAHHOIO NoA NOAAOHOM Au3ens;
coeauMHUTENbHbIX TPybOMNpoBOAOB M 3/IEKTPOHAcoCa ANA UMPKYAALMM KUOKOrO TenjoHocuTena B
cMcTeme, TONIMBONPOBOAOB, Ny/bTa M annapaTypbl yNpaBaeHUS.

MAOKOCTHBIN NogorpeBaTesib KOHCTPYKTUBHO COCTOMUT M3 BYX OCHOBHbIX YacTei: Ten1o0bmeHHMKa
N ropenkn. TennoobmeHHMK npeacTaBaseT coboil CBapHYH KOHCTPYKLUMIO, BbINMOJHEHHYIO B BuAe
"pybawkn", BHYTPU KOTOPOM UMPKYIMPYET KUAKUK TennoHocuTenb. Fopesika CAyXUT ANnA co3gaHus
daKkena M COCTOUT U3 CAEAYIOLMX OCHOBHbIX Y3/10B: BEHTUAATOPA, TOMJIMBHONO Hacoca, QpOPCYHKM,
3NeKTpoHarpeBaTens TOM/AMBA, 3/IEKTPOMArHuMTa, MHAMKaTopa MJaMeHW W 3anasibHbiX 3/1eKTPOLOB.
BO3MOMKHbI U gpyrMe BapnaHTbl KOHCTPYKTUBHOMO UCMOJIHEHMA NoAorpeBaTens.

KOHCTpYKUMA BCNOMOraTeNbHbIX 3/1IEMEHTOB CUCTEM Pas/iMYHA U ONpeaenseTca BO3MOMKHOCTbIO
pasmelleHnsa noaorpesaTenia B MallMHHOM OTAENEHUN U KOHCTPYKUMEN CTPOUTENbHON maluumHbl. Mo
NPUHLMMY TPAHCMOPTUPOBKM TenjoTbl OT Mogorpesatens K AU3EN0  CUCTeMbl  MoryT  ObiTb
TEPMOCUPOHHBIMU U C NPUHYANTENBHOW UMPKYAALMEN TENIOHOCUTENA, MO Poay NPUMEHAEMOro ToN/nBa
- C nogorpesatenamu, paboTtalowmMmm Ha GeH3UHe U AM3e/bHOM TOMAMBE, MO TUMY YNPaBAEHUA - C
NporpammMmmpyemMbiMmn U Henporpammmpyembimun nogorpesaTtensmu. Bce cucrembl fo/KHbI paboTaTb ¢
NPUMEHEHMEM KaK HU3KO3amMep3atoLWUX }KUAKOCTEN, TaK U BOApbI.

OCHOBHbIMW MapamMeTpamu cuctembl oborpesa [aAmsena C nogorpesatenem ABAAOTCA
TEN/NIoNPON3BOANTENbLHOCTb NOC/IEAHEr0, a TaKXKe pacxoa Tonansa u notpebasemas MOLLHOCTb.

OpUEHTUPOBOYHO HEOoBXoAMMYID TEnAoNpPOM3BOAMTENbHOCTL YKUAKOCTHOrO noAorpesaTens
cucTembl oborpeBa AM3ens XUAKOCTHOTO oxaxaeHua QX cneayeT onpeaenatb no Gopmyne:

Qs = Knogw AE/IbTA Tnoaw / Tay p, KBT,

roe:

Knoaw - 3KCNepumeHTasbHOEe 3HAYeHME YC/OBHOW TENN0EMKOCTM KOPEeHHbIX MNOAWWUMHUKOB
KoJieH4yaToro Bana gusens, KIx/K;

Tnoaw - HeobxoAnMas BeIMYMHA Harpesa NOAWMNNHUKOB KOJIEHYaToro Bana, K;

Tay p - Bpema paboTbl nogorpesaTens 40 NycKa gusens, C.

Mocne onpeaeneHus Tennonpou3BOAMTENbHOCTM MOAOTPeBaTeNns Mno napameTpam KOpeHHbIX
NOALWMMHUKOB NPOBEPAIOT TEMNEPATYPY roI0BKM 610Ka LUAMHAPOB No popmye:

Tr=(QxTay p/ Kron) +TO, K,

roe:
Tr - TemnepaTypa rosIoBKK 6/10Ka UMANHAPOB, KOTOPas A0/KHa bbiTb He HUXKe 313 K;
TO - HayanbHaa Temnepatypa ansens, K;

Kros - yc/iioBHasA TenioeMKOoCTb FON0BKU LMAMHAPOB, KAX/K.



OnbITHbIE BennYmHbl Knoaw v Kron npeacrasneHsl B Tabnmue 4.1.
Tabnuvua 4.1
SKCNEPUMEHTA/IbHbIE 3HAYEHUA

YC/I0BHbIX TENNOEMKOCTEN NOALUMNHUKOB KONEHYATOIO
BAJIA M TONOBOK LUWNNHAPOB AM3ENEN

Insesns Knomm, xIx/K Kros, xIx/K
o-50 1884/- 314/-
A-41 2638/- 494 /-
A-01M 3036/- 544 /-
CMI-14 2236/- 410/-
Io-12A -/5359 -/997

MpumeyaHve. B uucauTene npueedeHbl AaHHble NpU  TePMOCUPOHHOW  UUPKYNSLUU
TENNOHOCUTENA, B 3HAMEHaTeNe - NPU NPUHYAUTENbHOWN LUPKYAALNN.

Mpun oTcyTCTBUM ONbITHLIX AaHHbIX Knoaw n Kron ana gusens, He ykasaHHoro B Tabauvue .1, mx
cnepyeTt NPMHUMATbL UCXoAA U3 BO3MOXHOro nogobus ansenen.

3dPeKTUBHOCTb M HaAAEKHOCTb cUCTEMbl oborpeBa AuM3ens C KUAKOCTHbIM MnogorpesaTenem
3aBMCAT OT CeyeHMAa OTBepcTUiA B ero 6sioke Ans nogsoga ropsyer M oTBOAA XOJIOAHOM MUAKOCTU,
NPaBUIbHOCTU YCTAaHOBKW NOAOrpeBaTens, HanMums MONOXKMUTENbHOIO YKAOHa TpybonpoBoaos,
BO3MOXHOCTM NOJIHOTO C/IMBA BOAbI AN1A UCKAOYeHMA 06pa3oBaHUA nedaHbiX NPoboK.

KoTen nogorpesartens Bo BCeX CAy4Yyasnx cnenyert ycTaHaB/AMBaTb B HENOCPEACTBEHHOM 61M30CTH OT
auvsensa, Huxke 6noKka. CoeguHUTeNbHble TPybONpPOBOAbl ANA LMPKYASLUUN KULKOFO TEnIOHOCUTENSA
O0/KHbI 6bITb MUHMMANBLHOM ANMHbI U BO3MOXKHO bonbliero anametpa bes nepernbos.

Tpy6a oTBOAA OTpaboTaBLUMX ra30B NOAOrPEBATENA NOA NOAAOH AN3ENA A0MKHA ObITb KOPOTKOM U
6e3 nepernbos.

3ddekTMBHOCTL oboOrpeBa NOALMMNHUKOB KONEHYATOro Bajsa 3aBUCUT OT WMHTEHCUMBHOCTM MU
paBHOMepPHOCTM oborpeBa HUXKHEN 4YacTu 610Ka unamHapoB. Kak npu TepMocudOHHOM, TaK U Npu
NPUHYAUTENbHOW UMPKYIALUN KUOKOCTU TOPAYYIO KUAKOCTb cleAyeT NoABOAMTb B HUMKHIOK 4acCTb
pybalwkm 610Ka An3ens co CTOPOHbI MAaXOBMKa M OTBOAMTb TAKMKe U3 HUMKHEN YacTu pybalikm 610Ka, Ho
C NPOTMBOMOJ/IONKHON ero ctopoHbl. Mpu V-06pasHOM PacnofoKEHUN LUANHAPOB FropAYYO XKUAKOCTb
cnefyet noABOANTb B HUXKHIOK YacTb pyballku ogHOro u3 6,10K0B, a 0TBOAUTb U3 HUMKHEN YacTu pybaLlKkm
apyroro 610kKa.

Ona obecneyeHns ogHoBpeMeEHHOM paboTbl An3ena n nogorpesaTena NOAK/AOYEHNE NocaegHero
HeobX0AMMO BbIMOMHATL TakKMM 06pa3om, YTOObl HaMpaBAeHUA LUMPKYAALMU KUAKOCTU B CUCTEME
oborpeBa An3eNA U CUCTEME OXNaXKAeHUA AU3ens coBnaganu.

OCHOBHbIM KOHCTPYKTUBHbIM 3/1eMEHTOM cucTem oborpeBa Au3enei BO3AYLWIHOrO OXNa*KAEHUs
ABNSAETCA CEPUNHBIN BO3AYLUHbIN UAM ra30BO34YLWHbIN NogorpesaTesib B KOMNieKTe. Ero KOHCTpyKumA B
OCHOBHOM COBMAafaeT C KOHCTPYKUMEeMN MMAKOCTHOro nogorpesatens; NPUHUMNMANbHbIM OTAMYMEM
ABNSAETCA TO, YTO NoAorpeBaemMoi cpeaoi ABASETCA BO3AyX.

Takue cuctembl MOTYT 6bITb BHELLHErO U BHYTpeHHero oborpesa. Mpu BHelWHeM oborpese ropayni
BO34YX M/IM rasoBO3A4YLIHYIO CMEeCb NOAAOT C HAPYKHOWM CTOPOHbI K LMANHAPAM, FO/I0BKaM M NoaaoHy
OV3ena; npu BHYTPeHHeM oborpese ropAdYMii Bo3gyx MOAAlOT BO BHYTPMKAPTEPHOE MPOCTPAHCTBO,
YaCTUYHO BO34YyX MOXKHO NoAaBaTb Yepes BNYyCKHOM TpybonpoBog B UMANHAPLI, @ oTpaboTasLime rassbi -
K NogAoHy ansens.

Mpn BHYTpPeHHeN cucTeme oborpeBa AM3eNA MCMO/Mb3YIOT BO3AYLHbIE NOAOrpPeBaTenn, a npwu
BHELHEN - BO34YLWHbIE N ra30BO34YLHbIE.

TennonponsBoanTENbHOCTL FA30BO3AYLWHOrO nogorpesatensa cuctembl oborpesa ausens
BO34YLLIHOro oxaaxaeHua Qn cnegyet onpesensato no popmyne:



Qn =Qa + Qm, Ksr,

rae:

Qg - TennonpounsBoANTENBHOCTL, HEOBXO4MMAan A5 pa3orpesa meTansa ausens, KBT;

Qm - TennonpounsBoaMTENbHOCTb, HEObX0ANMMaAs O/ pa3sorpeBa MOTOPHOrO mMac/ia B nogaoHe
ausens, KBT.

BenanunHbl Qg n Qm paccumTbiBatoTcA No GoOpMynam:

Qa = cumn x ma, (Tumn.K - Tumn.H) / Tay p, KBT;

Qm = cm x ma, (Tm.K - Tm.H) / Tay p, KBT,

roe:

CUMA - YC/IOBHAA yAenbHaa TENN0EMKOCTb AM3end, BbluMcAsemas No napameTpam LUUAMHAPOB,
KO/ (Kr x K);

CM - YC/I0BHasA yae/ibHaA TEeNI0eMKOCTb MOTOPHOro macna, KA/ (Kr x K);

mJa, - Macca ABuUraTtens, Kr;

TUMN.H - HaYanbHaA TeMnepaTypa UMAMHAPOB A0 pa3orpesa, K;

TUMN.K - KOHEYHaA TeMmnepaTypa UMAMHAPOB NOCae pa3orpesa, K;

TM.H - Hauya/lbHaA TemnepaTypa MOTOPHOro Macnaa Ao pa3orpesa, K;

TM.K - KOHEYHan TemnepaTypa MOTOPHOro Macsa nocne pa3orpesa, K;

Tay p - Bpems paboTbl HarpesaTenn 4o Nycka Ausens, C.

Ons  oTeyecTBEHHbIX Au3enen BO3AyWHOro oxnaxaeHua (84BT-330, AO-37E wu ap.) no
3KCnepuMmeHTaNbHbIM AaHHbIM cuun = 0,320 kOx/(Kr x K), cm = 0,219 kOx/(Kr x K). Mpu pacyeTe cneayet
OpPUEHTMPOBATLCA Ha Harpes LMAMHAPOB A0 373 K, 2 MOTOpHOro macna B nogaoHe - go 353 K.

MpunoxenHwne E

(cnpaBouHoe)
KPATKAA XAPAKTEPUCTUNKA
FPYMNMOBbIX CPEACTB OBOTrPEBA AM3E/IEN
Tabaunua E.1
N |HammeroBaHM Kparkasa XapakKTepucTmKa cpencrs
n/n |e oBorpeBa
crocoba
oborpera
1 Bomooborpes |[CTauMOHaApHEE YCTAHOBKM IJid BOJooborpesa
ousesen
COCTOAT U3 YyCTPOMCTBAa IJid HaT'PEeBaHUS BONILL
(npm
HaJImMumm T30 BO3MOXHO VICIIOJIb30BaHMeE

TopsaYem BO-—
Obl, IOJIydaeMoOM OT Hee), TpyOOINpPOBONOB IJid

non-
BOOa M OTBOHA BOIE M3 3apydalle’yHOT'O
IPOCTPaHCT—

Ba IOM3eJIsI, HACOCOB (OCHOBHOTO U 3allaCHOTO)




)Z8

3alO0PHO-pPEeTryIupyllen apMaTypPEH . [Ipn
oborperpe IOu-

3eJI1  BOIa UMPKYJIMPyeT IO  3aMKHYTOMY
KOHTYpPYy: OT

YCTPOMCTBa IJId HaT'peBaHusa LnomaeTrcsa C
IIOMOIBI0

Hacoca B 3apybaleuHoe IIPOCTPaHCTBO
ouszensd, a

3aTeM CHOBa BO3BpallaeTCs B YyCTPOMCTBO IJif
Ha-—

TpeBaHMAa. B KkKadecTBe I[OCJEIHETO MOTYT
MCIIOJIbE 30—

BaTbCs BOHOOTPEMHBIE M IIapPOBBE KOTJBEI HMUM3KOIO
nae-—

JleHus, Ooiyepn, Oaky, B KOTOPHBX HaI'peBaHMe
BOIBL

OCYWECTBJIAETCSHA rapow, W
B3JIEKTPOHATpPeBaTeJIbHEEe

YCTPOMCTRA.

B KayecTBe IepenBIMXHBIX YCTaHOBOK
BOmooborpeBa

IIPUMEHSTCS BOIOMACJIOTPEMKM M aBTOMOOMIIM—
BOIO-—

MacJIOBalpaBIMKM C KOMILJIEKCOM YCTPOMCTB
Oyist

pasorpeBa Macjia M BOIH

[lapooborpes

CraumoHapHEEe YCTaHOBKM IJid IapooborpeBa
omsesien

C BOBBPATOM KOHIEHCATa COCTOSAT M3 IIapOBOIO
KOT—

Ja, TJIaBHOTO maponposona co
CMOHTMPOBAHHEIMM Ha

HEeM CTOsSKaMM, pyKaBOoB I[OIBOIa Iapa oOT
cTogKa K

cucTeMe OXJlaXIeHusd IOu3ejd, BO3BPATHOIO
Tpybo-—

npoeona njuga cbopa KOHIeHcaTa, pesepByapa
nJis

HAKOIIJIEHMS KOHIEeHCaTa M OBYX HACOCOB — IJIS
no-—

maum BOIEL us3 BOINONIPOBOOA u nomaum
KOHIeHcaTa u3

pe3epByapa B IIapOBOM KOTEJI.

CraumMoHapHbBle YCTAHOBKM IJid I[IapooboTrpeBa
omzesis

b6es BO3BpaTa KOHIIeHcaTa He VIMEIT
BOBBPaATHOTIO
TpyBonporona n Hacoca nJis nomaum

KOHIEHCaTa B
IIapOBOM KOTEJI.

[lapooBoTpeB MOXET OCYyMEeCTBJIATLCS KakK IIPU
3anoJ-

HEeHHOM cucremMe OoXJlaXIeHnd, Tak 12 npn
IIOPOXHEN

CUCTEeMe OXJIaXIOEeHUS .

[lepenBMWXHEE YCTAHOBKM IJig I[HapooborperBa
MOHTM—

PYITCS Ha WacCKM aBTOMOOUIIA

Bozgyxoobo-
IpeB,
oborper ra-

CrauMoHapHEE YCTAHOBKM COCTOST U3 UeTHpPEeXx
OCHOBHEIX Yy3JIOB M CUCTEM: YCTPOMCTBa IJis
Harpe-




30BO3IOYIHOM
CMEeCBhI

BaHMSA BO3OyxXa, BO3LOYXOIPOBOIOB, YCTPOMCTB
oyis

nomBoma BOBOyxXa K IOWU3EJI0 U  CUCTEMEH
aBTOMaTUKN

M CUTHaIM3alUN.

YcrponrcTBa IJig HaTpPeBaHMsA BO3OyXa MMEoT
pasHO—

oBpas3Hue KOHCTPYKTMBHEE peleHnsS B
3aBMCUMOCTHU

OT BMIa MCTOUHMKA TEIJIOTH - KaJopubept
BOIOBO3—

OyIWHBEE, [TapPOBO3OYIIHEE, 3JIeKTpokajopmubeps,
OoTHEe-

BEIE TENJIOOOMEHHUKN . B CBOIO oduepenb
COCTaBHBEIMIM

JacTaMu BTUX YCTPOMCTB ABJSKTCH
CODCTBEHHO Ka-—

Jopubeps ¥ BEHTUIISATOPE. BO3IyXOIPOBOILL
BBIIIOJI—

HAKT B HA3€EeMHOM M IIO0IO3€MHOM BapmaHTax nus3
MeTaJ—

Ja, Kupnuua, ©OeToHa M IPyTMX MaTepuaJioB C
npu-

MEHEHMEeM TeIJIOM3O0JIAUuM. YCTpOoMCTBa IJid
nomeoma

TopAYero BO3IyXa K IOUBEJI0 MMET pPasJIMUHYI0
KOHC—

TPYKLUMIO M I[IO3BOJILIT OCYWECTBJATE I[IOIOBOX
BOBIOyXa

criepeny Ha paluaTop, CHMBY Ha IIOINOH
oM3esIsa ue-—

pes3 crneuuajyibHele paMkM C OTBepCTUAMM, a
TaKXe IO

BCEM BEICOTE ousess c OTCaCHIBaI/MU
narpydoxkamm

OJI YTUIM3alUuuy MCIOJIB30BAHHOTO BO3IOyXa
(mo =zam-—

KHYTOM cxeMme) . CucremMma aBTOMATUKU u
CUTHaIM3a-

oy CJIYXMT IOJIA TIIOBBINIEHMA HAIOSXHOCTU Bceﬁ
ycTa-—

HOBKU u COKpalleHusa TpyIo3aTparT,
pPETYNINPYET TEM—

nepaTypy ¥ KOJIMUECTBO I10ZaBaeMOoI'0 BO3Oyxa
B 3a-

BMCUMOCTU oT M3SMEHEHMA IIOTTOOHO—
KJIIMMATUNYECKUX
YCHOBMﬁ n TEeIrJIoBOIT'O COCTOAHUMA

oborperaeMbIx OU-—

3eJ1ey, a TakXe CUTHaJIM3UPYET O BO3HUKAMMUX
HEMCIPaBHOCTSAX .

Oborpesr ousesen Tas3’0BO3OYIMHOM CMeChbIO
oCcymecTB—

JiseTcda C IIOMOIBI YCTAaHOBOK, KOHCTPYKLMS
KOTOPEIX

aHaJIoOTUYHAa KOHCTPYKLUM CTaUMOHAPHEIX
YCTaHOBOK

ojig BOo3myxooforpeBa. B kKauecTBe YyCTPOMCTB
O

IIOOIOTOBKM PaBOBOBHyMHOﬁ cMeCln
IIPMMEHAKTCA, Kak
npaBmiio, OT'HEBEIE TEenJo0OMEeHHVKA

(TenyoreHepaTO—




PEL) crieumajibHOoM KOHCTPYKLUM, KoTopasa
npenycMaT-—

puBaeT CcMeuMBaHMe aTMochepHOTO BO3Oyxa C
npo-

OyKTaMM CIOpaHMA.

B KadecTBe IepenBIDKHEIX YCTaHOBOK
BO3Oyxooborpe-—

Ba I[PMMEHSITCS TENJOT'€HepaTOPs Pas3JIMYHOTO
THIa,

CMOHTMPOBAHHEIE Ha AaBTOMOOMIIAX, [IpULENax
U

TeJyIeXKax

S5eKTpoobo-
TpeB

[lpy TPYHNNOBOM BJIEKTPpooOOTpeBe  OUBeJeN

DJIEKTPU—
yeCcKyIio DHEPIUIO oT TpaHchopMaTOPHOM
IIONCTaHUIUM

MICIIOJIB3YIOT  OJIS HaT'PeBaHMA  OxXJlaxIaoleln
XUIOKOCTHU

i (M) MOTOPHOTO MacJja.

IO npeobpas30BaHMUA DIIEKTPUUECKON DHEPI'UMU
B Temn-

JIOBYID TIIPUMEHSKTCHS BJIeKTPpOHAaI'peBaTeJlbHEEe
BJIEMEH—

TBl C TBEPObEIM IMPOBOOHMKOM UM XMIOKOCTHEE.
SJeKTpOHarpeBaTEeJIbHEE B3JIEMEHTH C TBEPObIM

npo-

BOIOHMKOM (TpybuaTele, UMIMHIPUYECKHUE,
JIEHTOUHEIE

M OP.) BBIIOJIHAKNTCSH C OTKPBITOM WMJIM BaKPBEITOM

cnupasbio. OHM YyCTaHaABJIMBATCHA B CHUCTeEMe
oxXJIax-—

OeHusa (HwxHMM ©0adok pazmaTopa, pybdamka
6Ji0ka,

HVWXHMM HAaTPyOOK CUCTEMH OXJIQXIOEHMS) WU
(1) B

MACJISHOM [IOOIOHE OM3eJid.

XMOKOCTHEIM BJIEKTPOHATPEeBATEJIbHEM BJIEMEHT
ycTa-

HaBJIMBAETCH B HWXHMM [IaTpyOOK CUCTEMH
oxJjlaxime—

HMS. KOHCTPYKTMBHO OH IIpPeICcTaBJigeT CoboM
Be

KOHLEHTPMUYHO PAaCIOJIOXEHHEE W30JIMPOBaHHEE
TPpyO—

KM, B 3a30p MexIy KOTOPBMM [NOCTYIAaeT BOIa
VI

aHTUOPMU3, HUIpaplMe pPOJib IIPOBOIOHMKA. lIpu
coenm-

HEeHUM TPpyDOOK C DJIEKTPUUECKOM CETBI uYepes
KUK

TEIJIOHOCUTEJIb NPOXOOUT 3BJIEKTPUUYECKUM TOK,
Ha-—

TpeBaIMM XMIKOCTL. 3a CcUeT JIOKaJIbHOI'O
HarpeBa-

HUS XKUIOKOT'O TEeIJIOHOCUTEIS B cucrTeMme
OXJIaXIeHUS

BOBHMKAET UMPKYJISLMUS.

K 3JIeKTPOHAT'PEBATEJbHEM 3JIeMeHTaM
InmoopogmTCHd
HanpsxeHnne 36 - 70 B OT [OOHWXaOIMX
TpaHchopMa -

TOPOB




5 MudpakpacHH |CTaumMoHaPHEIE YCTaHOBKU VHOPaKpPaCcHOTO
1z Tas0BOTO

Tas0BHM oborpeBa cocToAaT ns pes3epByapa oJis

oborpes XPaHeHuda ra-

3a, rasonpoBona; Ta30BHX TOPeJIoK,

00 Bbe OMHEHHBIX

B TPYIIIE; BJIEKTPUUECKOT O 3anajibHOT'O

YCTPOMCTBA,

3alOpPHOM apMaTyphl M CUCTEME CUIHAIM3ALUN.

B kauecTBe TOIIJIMBA MOXeT MCIIOJIB30OBATBHCHA

npupon-—

HBIMM T'a3, IpPOIlaH, NPONaH-OyTaHOBHEE CMeCU U

OpyTue TasH.

T'aso0BHE TOpeJIKK YyCTaHaBJIMBAKTCS s
HarpeBaHUA
MacJjia B I[OOIOOOHEe IM3eJS WIn (11) oJisa
HarpeBaHUd
KUOKOTO TEeIJIOHOCUTEJIA B ero cucrTeMme
OoxXJIaXIeHUS,

IJIsT YerOo B3aMeH HUXHEeI'O NaTpyfka CUCTEMEH
OxXJIaXIOEeHMSA YyCTaHaBJIMBAKT TEIJIOOOMEHHMK C
J1o0Cc—

KyM OHMmeM. [lpy paboTe TOpeJIKM XUIKOCTH B
TerIoOOMEeHHYKE HATPEeBaeTCd M B CHUCTEeMEe

OXJIlaXIOeHA BO3HMKaAeT TepMOCM@OHHaH
HUVPKYJISLNSA .

Insa YCKOPEHUS npouecca TernJyonepenaumn
pamnaTop

MOXET OBITEH obopyIoBaH 3aCJIOHKOM,
OTKJIIOUAIEen

ero oT Imm3esis Ha BpeMms oboTpeBa.
[lepeOBWXHEIE YCTAaHOBKU nHbpPaKpacHOTO
TasoBOTO

oborpera COCTOAT M3 TI'a30BHX OajiJIOHOB U
TPy

TOPEJyIOK, YCTAHOBJIEHHEIX Ha II0JIO3bAX WK
KoJIecax

MpunoxkeHue K
(cnpaBoyHoe)

KPATKAA XAPAKTEPUCTUKA
CUCTEM W YCTPOWUCTB OTOMJ/IEHWNA KABUH

ABTOHOMHbIE CUCTEMbI OTOMNEHUA KAabWH MaWWH OOJIXKHbl 0becrneymBaTb TEMNOBOE COCTOAHWE
BHYTPW KabwuH B cooTBeTcTBMM C N. 7.3.4.

ABTOHOMHbIE CUCTEMbI OTOMJIEHUS, WCTOYHMKOM TEM/JI0BOM 3SHEPIrMM KOTOPbIX ABASETCS
XUAKOCTHBbIM nogorpesaTens (cm. lNpunoxkeHne [), KOHCTPYKTUBHO COCTOAT M3 COEAMHUTENbHbIX
MMAKOCTHbIX TpybonpoBoaoB, cBA3biBalOWMX "pyballky" TensnoobmMeHHMKa nogorpeBaTens ¢ CUCTEMOM
OXNaXKAEeHNA AM3ens; paanaTopa - oTonuTens KabuHbl; 3aNOPHOM apmaTypbl, MO3BOAAOWEN BKAOYATb U
BbIKAOYATb  CUCTEMY  OTOMJIEHUS;  3NEKTPOBEHTUMNATOPA;  BO3AYXOBOAOB  C  Pas/IMYHbIMM
pacnpeaenutenbHbIMKU ycTponcTBamu; Tpybonposoaa oTBoAa OTpaboTaBlMX ra3oB NoporpesaTens;
TOMN/IMBONPOBOAOB; NY/AbTA M annapaTypbl ynpasaeHus.

Kak npasuno, cucrtema OTOMNEHMA KabWHbI C KUAKOCTHbIM NOJOrpeBaTesIeM KOHCTPYKTUBHO



obbeanHeHa c cucTemoli oborpeBa AM3eNsa M NO3BONSET OCYLECTBAATbL Mbo oborpes ausens, nmbo
oTonneHne KabuHbl, NMb0 oAHOBPEMEHHbI 060rpeB AM3ens U oTonaeHne KabuHsbi.

Cuctema oTonneHus KabuHbl C XMAKOCTHbIM NOAOrpeBaTeENEM TaKKe MOXKET MCMNONb30BaThCA ANA
oborpeBa arperatoB TPaHCMUCCUM MALLUH.

ABTOHOMHbIE CUCTEMbI OTOMNIEHWUS, UCTOYHUKOM TEMNOBOWN SHEPTUM KOTOPbIX ABASETCA BO3AYLWHbIN
nogorpesatens (cm. MpunoxkeHue [1) Unn oTonuTeNbHas U BEHTUAALMOHHO-OTONUTEIbHAA YCTAaHOBKM,
COCTOAT U3 BO34YXOBOZOB C PA3/INYHbIMU pacnpenennTenbHbIMU YCTPOMCTBamMM, TpybonpoBoaa oTBoAa
oTpaboTaBLUMX ra3os, TONJMBONPOBOAOB, NyAbTa U annapaTypbl ynpaBaeHUs.

OtonuTenbHass U BEHTUAALUMOHHO-OTOMUTE/IbHAA  YCTAaHOBKM MO  CBOEM  KOHCTPYKLUU
NPUHLMMNNANBHO HE OT/IMYAIOTCA OT BO34YLUHbIX NOA0rpeBaTesiei U COCTOAT U3 TENN00OMEHHWKA CBAPHOM
KOHCTPYKUMKN, BbINOJIHEHHOTO B BuAe "pybalku"; sneKkTpoaBuraTens, MNPUBOAALLETO BEHTUAATOP,
TOM/IMBHBLIA HACOC M HarHeTaTeslb; KamMepbl CropaHuA; CBeYM HAKa/NMBAaHWA W BCACbIBAlOWEro W
BbIX/IONHOro NaTpyobKoB. JLoNOAHUTENbHBIMW YCTPOMCTBAMMU ABNAIOTCA TEMNEPATYPHble NepeKkaoyaTenu,
OATYMKN TOpEeHUsi, AaTYMKM U pene Meperpesa, KOHTPOJIbHbIE Namnbl M ApyrMe YCTPOWCTBa,
CMrHanusupyloume npu pabote 0 COCTOAHMU OTOMUTENBLHOW WAN BEHTUAALMOHHO-OTOMUTENbHOM
YCTaHOBKMW.

B KauecTBe TON/MBa B YCTAHOBKaX UCMOJIb3YHOTCA AN3e/IbHOE TONANBO UAN BEH3UH.

OcHoBHOE oTAnYMe 6eH3UHOBbIX OTOMUTE/IbHbIX YCTAHOBOK COCTOUT B TOM, YTO BeH3uH nogaercs
yepes 3/IeKTPOMArHUTHbIN KNanaH HacoCOM, YCTaHOB/IEHHbIM OTAE/IbHO OT YCTaHOBKMU.

OCHOBHbIMW MapameTpaMn aBTOHOMHbIX CUCTEM OTOMJEHUSA KabWH MallMH  ABAAIOTCS
TEN/IoNPOU3BOANTENIbHOCTb MCTOYHMKA TEMIOBOM SHEPTUK, pacxos NoAorpeBaeMoro Bo3ayxa, KoOHeyHasn
TemnepaTtypa Harpesa Bo3AyXa M MaKCMMabHan MOLWHOCTb 3/1eKTpoABUraTens.

B npouecce aKcnayaTtauum aBTOHOMHbIX CUCTEM oToNNeHUss ocoboe BHUMaHMe cneayeTt obpallatb
Ha cobntoaeHue NpaBu NOXKapPHOM 6e30MacHOCTH, a TaKKe cneguTb 3a Tem, YTobbl oTpaboTaBLmMe rasbl
He Nonaganu B KabMHy MalUUHbI.

MpunoxkeHue N
(cnpaBouHoe)

KPATKAA XAPAKTEPUCTUKA
NHOVUBUAOYANBbHbIX CPEACTB YTEMJIEHUA

YTennutenbHbI Yyexon ana gnsena

YTennuTenoHbli 4Yexon NpUAAeTCA Ha KaXAyl CTPOUTENbHYKD MAWMWHY C WHAMBUAYANbHbLIM
komnnektom 3UM. Mpwu sKkcnayaTauym MalivH NpY TeMnepaType OKpy»Katowero Bo3ayxa MnnHyc 30 - 40 °C
HeobXx04MMO UCNOIb30BaTb YCUAEHHbIE YEX/bl U3 NIOTHOW TKaHWU (TOHKOTo 6pe3eHTa, NapyCuHbl U T.M.) U
BaTMHA WAM BaTbl C TONLWMHOM coA 15 - 25 mm, NpocTpoyeHHOro KBagpaTtamm pasmepom 100 x 100 mm.

YCUNEeHHbIM yTenauTeNbHblA YEXON W3rOTaB/IMBAETCA TAaKUX Pa3MepoB, MPW MOMOLLM KOTOPbIX
obecneymBaeTca yKpbITUE UM HUMKHEN YacTU pamKM BETPOBOIO CTEKA U BOKOBUHbI KanoTa. 3akpenaatoT
yex/ibl Ha KanoTe AM3end, KaKk NpaBuIo, 3aBA3KaMU, NPULLNTBIMU K UX HUKHEN YacTu. OTKMAHOM KnanaH
nepezHero Bbipe3a Yexsa C MOMOLLbIO 3aBA30OK MOXHO 3aKpenaATb B Pa3/IMYHbIX NONOXKEHUAX, YTO AaeT
BO3MOXHOCTb peryanposatb naouwaab o6aysa paguartopa.

dPopma yCUNEHHOTo yTENANTEIbHOIO Yexaa 1 cnocob ero KpenaeHua AAa MAWKWH KarKaon MapKu
onpeaensatoTcs UCXOAA U3 KOHCTPYKTUBHbLIX 0COOEHHOCTEN MalLMHbI.

MNMoaBuXKHaA WTOPKA pagmartopa

MoasuxKHaA LITOPKa NpummeHAeTCcA B AONOJ/IHEHUE K Xa/ll3n AnAa ymeHblleHUMA NOBEePXHOCTU



o6ayBa pagmatopa. OHa U3roTaBaMBaeTCA U3 NAOTHOM TKaHMU.

HUXHUM Kpaem LUITOPKa KPenuTca K TpaBepce paavaTtopa, a K BEPXHEMY ee Kpato C NOMOLLbIO
NNaHKM KPenutca nNpueog ynpasaeHus. [Ns onyckaHUA LWTOPKM BHWU3 CAYXKaT BO3BPATHbIE MPYKUHbI.
YnpaBnseT NOABWMKHOW LUTOPKOM onepatop M3 KabuHbl. Tpoc ynpaBieHUs YKAaAbIBAlOT Ha POJIMK,
NPOMNYCKaloT Mo KanoToM AM3enn U 3aKpenasaT B KabuHe. Mpu ocnabneHun Tpoca LWITOPKa NoA
AelcTBMEM BO3BPATHbIX NPYKMH OMNYyCKAeTcA, yBeMYMBasA NOBEPXHOCTb OXNaXKAeHMA pagmaTopa.

CbeMHble WUTKN

Ha mawurHax, B KOHCTPYKLMN KOTOPbIX OTCYTCTBYIOT *KaJll03N U TPYAHO YCTaHOBUTb MOABUMKHYIO
LUTOPKY, Nepes paanaTtopomMm MOTryT MOHTUPOBATLCA CbeMHble WUTKU. OHM M3roTaB/IMBAIOTCA U3 KECTH,
¢daHepsbl, KapToHa. KoaMYecTBO LWMTKOB 3aBUCUT OT YC/IOBMIA 3KCMAyaTauuum M AONMXKHO obecneymsaTtb
HOPMa/IbHbIV TEMNIOBOWN PEXKUM AM3ENA.

YTennuTenb HUKHero natpybka pagmatopa

YTenneHve npumeHseTca ANA npeaynperKaeHma nepeoxnarKaeHma U 3amep3aHmsa oxnaxkaatoen
MOKOCTM B naTpybke. YTennutenb COCTOMT U3 C/0€B JIeHTbl FPyboM TKaHW WAM TOHKOrO BOWJIOKA
wupunHot 40 - 50 mm, oBbMOTaHHOM BOKpYr naTpybka. [oBepx TKaHEBOW sieHTbl HaMaTblBaETCs
NapycuMHOBAA WAM MONOTHAHAA NeHTa WupuHoi 30 - 35 mm. MOBEPXHOCTb JIEHTbI MOKPbLIBAETCA CI0EM
BOZOCTOMKOM KPacKM UM IaKOM.

YTennntenu TONIMBHbIX U TMAPABANYECKNX 6akoB

Ons yTenneHuns Ucnonb3yeTcs NMCTOBOM acbecT ToWwMHOM 4 - 6 MM MK acbecToBOe NONOTHO, U3
KOTOPOro M3roTaB/IMBAIOT KOXKYXWN Tpebyemoro pasmepa. Ceepxy 6akmn 06WMBALOT WMTKAMM U3 IMCTOBOM
cTanu TonwmHom 0,8 - 1,2 mm. LLIMTKKM 3aKpennatoT Ha 6aKe CTAXKHbIMU BonTamu.

Mpu aKkcnayaTauMm malluH Npu TemnepaType okpyrKatowero sosayxa muHyc 30 - 40 °C TonIMBHbIN
M TMAPaBAMYECKM 6akm (ecnn NoO3BOMAET KOHCTPYKUMA) cnedyeT MOKPbiBaTb  CneuuanbHoM
TENNoN30M1ALMOHHON 0bMmasKoi. ObmasKa COCTOUT U3 acbecToBOM KpollKku (35%), cyxux onunok (40%),
OrHeynopHou rnHbl (20%) u xuakoro ctekna (5%). Nepeg HaHeceHnem obmasKM Ha B6aK HaknagbiBaeTcA
NMPOBO/IOYHAA CETKA WM 3aTEM HAHOCUTCS cnoi ToswmHoM 15 - 25 mm. MNocne nNpocylwKyM NoBepxHOCTb
0bMa3Kn obMaTbIBalOT MaTepyaTon IEHTOM M NOKPbLIBAKOT KPACKOM MU TaKOM.

YTenneHue TONANBHbIX GUNbTPOB

YTenautenb U3rotaBNMBaeTCA M3 NapyCUHbl U BaTbl B BUAE Yexsaa. B yexnax genaoTca oTBepcTmsA
ANA BbiNyCcKa 13 punbTpa Bo3ayxa, KOHAEHCATa BOAbl U 3arpA3HEHUI.
Yexnbl KpenaTca Ha Kopnycax GUAbTPOB 3aBA3KAMM M3 NPOUYHOM TECbMbI.

YTenautenb akKyMynaTopHou 6aTapen

YTennutenb M3roTaBAMBAETCA M3 BOMIOKA B BMAE CMELMANbHOMO YEXA CO CbEMHOM KPbILWKOW,
KOTOPbIA HaZEeBAETCA Ha aKKYMYNATOPHYI0 GaTapeto. BO3MOXKHO TaKKe MoMeLleHUe aKKYMYATOPHOM
6aTapew B cneumanbHbli ALLMK UK OTCEK, YTEMNAEHHbIN NEHONNACTOM UAN BOUTIOKOM.

Mpn TemnepaType OKpy:Katowero Bosayxa muHyc 30 - 40 °C aKKymynaTopHyto 6aTtapeto
uenecoobpasHo nogorpesaTb nyTem o064yBa TenablM BO34AYXOM, HarHeTaeMblM OT paguaTtopa
BEHTUNATOPOM ABuraTens. [1na 3Toro akkyMyaTopHyto 6aTapeto YyCTaHaBAMBAOT B CNELMaNbHbINA KOXKYX,
W3roTOB/IEHHbIA M3 JINCTOBOM cTann. KoXyx coepguHAT TpybonpoBogom ¢ pactpybom pnsa 3abopa
BO34yXa, pacrnosiaraeéMbiM B HeMocpeacTBEHHOW 6aM30cTU OT paamatopa. [aa LMpKyasumm Tenaoro
BO34yXa B 33aZHEN CTEeHKe KOXKyXa BbINOAHAETCA BbixogHoe oTBepctue guametpom 30 - 40 mm C
naTpybkom annHoi 75 - 100 mm, KOTOPOE 3aKpPbIBatOT 3aC/IOHKOM BO BPeMS CTOSHKM MaLLUMUHbI.

CpeacTsa yTenaeHus KabuHbl



Ona ytenneHns KabuHbl MOryT NPUMEHATHCA cheayloline Tenaou3oNALMOHHbIE MaTepuansbl:
MOPO/NIOH, NEHOMAacT, BOWNOK, BaTWH, neHonoauypetaH v aAp. Ona 3awutbl 3TUX MaTepuanos oT
noBpexaeHuni, 6bICTPOro U3Hoca 1 B LLeNsxX NPUAaHNA BHYTPEHHUM NOBEPXHOCTAM KabWuHbI 3CTETUYHOTO
OEKOpPaTMBHOro BMAa TEN/OM30NALMOHHbIE MaTepuanbl cnedyeT NOKPbITb AepMaTUHOM, NapyCUHOW UAn
OPYrod MPOYHOWM TKaHbio. 3alMUTHYIO TKaHb pPeEKoMeHAyeTcA CcKaeuBaTb WAW  CLUMBATb C
TENNOU30NALNOHHBIM MaTepPMaNoM.

TennoM3oNALUMOHHbIN MaTepuan B KabrMHe Kpenutcsa ¢ NOMOLbIO CKOB, pemHen, NAMOoK, daHepbl
WAW KapTOHa, U3 KOTOPbIX M3roTaBAMBAETCA KapKac 418 HATAXKM MaTepuanos.

Ona ycTpaHeHus LWenei B ABePAX NPUMEHSIOT YNAOTHUTENU U3 rybyaTol pesuHbl, obepHyTow
NaBMHONOM.

3almTa CTEKO/1 KabuHbl OT 0bneAeHeHUs NPOU3BOAMTCA MYTEM YCTAHOBKMU ABOMHbIX CTEKON UK
paMOYHbIX 3/IeKTpoHarpesarene.

MpunoxerHue K
(cnpaBoyHoe)

CMEHHOE PABOYEE OBOPYAOBAHUNE
Tabnunua K.1

CNEUMANTBHOE CMEHHOE PABOYEE OBOPYAOBAHWE

N |HammeHOBaHUE HasHaueHue
n/mo

[lepMoINUYeCcKOTO IeNCTBUS

1 OnHO3yOBIE YCcTaHaBAMBaKWTCA Ha OOHOKOBIOBEIX I'MIOPABIMYECKUX
THUIPOMOJIO- [»kckaBaTopax 4 — 6 TIpyNl Pa3MepHOCTM. SIBJISITCS
TEI-PBEIXJIMTE— [ HAaMOOJlee PacCIPOCTPaHEeHHEMU U 3PPEeKTMBHEMU
JIN CpenCTBaMM paspyLIeHMAa MepP3JIoT'0 I'PYyHTa JIOKAJIbHBIM

crnocoboM, B OCOOEHHOCTM B CTECHEHHEIX YCJIOBUSX
CTPOMUTEJIECTBA

2 KaraTHO- YcTaHaeIMBAKTCA Ha ONHOKOBIIOBHIX 3KCKaBaTOpax,
[IOOBECHEIe OOOPYIOOBAHHEIX OPaIJlalHO-KPAaHOBOM peleTdaTOn
map- u cCTpeJioM. SfABRjAnTCA ODWeIOCTYNHEIMM CpencTBaMM, HO
KJIMH-0a 0kl IIPMMEHSAITCS B CTPOMTEJIECTBE OIPAHMYEHHO BCJEn—

CTBME TOT'O, UYTO M3-3a I[IOBLIIEHHBEIX IOMHaAMUUECKUX
Harpy30K B CHUCTeMe NpMBOL - paboumit opraH

HpOMCXOHMT pangB KaHaATOB UM yBeJIMdMBaeTCHA
BepOHTHOCTb pagpymeHMH OTIOEeJIbHEIX MeXaHM3MOB
6a30BOV MAallMHE

3 TpyBuaTee HaBemmBaoTCsa Ha KONPOBOe OOOpyHOOBaHMe KakK IUI-
In3eJIb—MO— PaBJIM4YECKMUX, TaK U KaHATHO-OJIOUHEIX SKCKaABaATO-—
JIOTEL poe. Kpome TOTO, 3TO pabdouee OOOPyIHOBaHME MOXET

OEITE CMOHTMPOBAHO Ha TpPaKToOpax C KaHaTHO-
bpuxumoHuEIMM JieOenmxkaMu. Cam 1o cebe TpyOuaTHM
OM3eJIb—MOJIOT CBOEM HIWXHEeM dYacTbiod (maboToM) MOo-—
XeT CTEIKOBATbCA C BEPXHUMM IIaTPOHOM HorpyxaeMoﬁ
B TPYHT CBaM MM C BEPXHEM YacTbl MeTajlJIMdec-—




KOT'O KJIMHA, 3abMBaeMOI0 B MEP3JBM I'PYHT IOJS €TI0
OOKOBOT'O paspylleHusa. TakoM crnocod 3abMBKU KJIMHA
B MEpP3JBIM I'PYHT BBUIOY €I'0 KPYIHOI'O CKOJla SB-—
JideTcd OIOHMVMM M3 CaMBIX MaJIODHEPTOEMKUX. HpM TEeM—
nepaType OKpyXawomero BO3Oyxa Huxe MuHyC 25 °C
cJlenyeT MCIOJIbL30BaTh TpyOdaTHe IOU3EeJIb—MOJIOTH,
BLIIIOJIHEHHBEIE TOJIBKO B CEBEPHOM MCIIOJIHEHUU

BuHTO-KJIM—
HOBOe 0B60o-
pynooBaHue

HaBemmpaeTcsa Ha OOHOKOBIIOBEIE BSKCKaABATOPEI C I'MIO—
PONPMBOIOOM 2 - 3 pPasMepHHEX IPyHI. OT0 000pyIo-—
BaHKe 50OexTMBHO Ha OINHOPOIHEIX MEP3JIBIX I'PYyHTax
M KOHKYPEHTHO BLHITECHSET TPYIIOBOE MCIIOJIb30BaHUE
PYYHOT'O MHEBMOOTOOMHOT'O MHCTPYMEHTA

Hexo-po-—
TOpHOEe 0O0O0-
pyOoBaHMe

[lpyMeHsieTCcss OJd OypeHUs CKBaxXMH IO CBau U
CTOJIOH ¥ HaBeUWMBAETCS Ha ONHOKOBIIOBHIE 3KCKaBa—
TOPHEL ¥ TPakKTOpPHE. OTO OBOpyIOBaHME pacCCMaTPU-—
BaeTcCd KakK ClelMraJIbHOE IJId MEP3JIBIX I'PYHTOB,
IIOCKOJIBKY IOTI'PYyXEeHMEe CBaM B TakKMe T'PYHTE 3adac-—
Ty CTAHOBUTCS BOSBMOXHHEM TOJIBKO B I[IOJIOCTH HNpen-—
BAPUTEJILHO BHIIOJIHEHHOTO OTBEPCTMS B BUIE CKBa-—
KHEL

HenpepelBHOTO OeMCTBUSA

CroeuHoe
PEIXJIUTEJIb —
HOe obopy-
IoIoBaHMe

HaBemmBaeTcsa Ha TPaKTOPH M IpeACTaBJgeT cobOou
IIOOBECHYK paMy [IapajljleJIOTPaMMHOI'O MJIMU
TPEXUWAPHMPHOTO THUIA C OOHOM-TPEeMHa CBhEeMHBMU
CTOMKAMM U CMEHHBIMU ByGBHMM, UTO IIO3BOJIAET IIPU
HeOOXOOMMOCTHU M3MEHATH KOJIMUEeCTBO paboumx opra-
HOB - 3y0OUaThHX CTOEK B BaBUCUMOCTM OT IJIyOMHE
IpoMep3aHMsa TPYHTa M MOWHOCTM MCIIOJIb3YyeMOM Ma-—
MM HEBI . ﬂaHHoe O@OpyHOBaHMe ABJIAeTCA THUMIIOBBEIM U
HamboJiee PAaCHPOCTPAHEHHBIM [IPM PHIXJIEHMM MEP3JIOTO
TPYHTA BHAUMTEJIbHOM MNPOTSXEHHOCTM M IJIolann

Baposoe mu
onckodppe-—
3epHOoe
obopymoBa-
HUe

HaBemmBaeTcsa Ha TPaKTOPH MM MCIOJIb3YEeTCS B
KaueCcTBE CMEHHOT'O O0OPYHOBAHMUS MHOTOKOBIIOBEIX
DKCKABATOPOB IJIS Hape3aHMus B I'PyHTaAX WeJeN B
NPOIOOJILHOM ¥ IIOINEePEeUYHOM HAIlPaBJIEHUSAX C IOCJe-—
oyomelr SKCcKaBalMel [IOJIYUeHHEBEIX LIEeJIMKOB

llenHoe u
POTOpPHOE
obopymoBa-
HUEe

CHabxaeTcsa 3yObsAMM-KJIEIKAMM, HaBellMBaeTCcs Ha Oa-
3y MHOTOKOBUIOBHEIX BDKCKABATOPOB U IIPUMEHSAETCHa IIPpU
PEITbE TPAHUIE)M B MEP3JBIX I'PYHTAX [NOH yKJIankKy

B HMX MHXEHEPHBX KOMMYHMKALUNI

Kpome nepeyncneHHOro Bbilwe cnewmanbHoro paboyero obopynoBaHMaA Npu paspaboTke mepsnbix
rPYHTOB C/lefyeT MCNo/b30BaTb U 0bObIYHOE BCECE30HHOE CMeHHoe 060pyaoBaHME OAHOKOBLUOBBIX
3KCKaBaToOpOB B BuMAe o0bOpaTHOW, NpAMOM JsionaT M ruapasBaMyeckoro rpeidepa, HO C KoBLAMMU
YMEHbLUEHHON €eMKOCTW, TMOCKOJIbKY pa3paboTka Meps3sioro rpyHTa CcBfi3aHa C MOBbILWEHHbIMM
3HeprosatpaTaMu U NOHWUMKEHHOM NPOM3BOANTENIBHOCTHIO.




