I'OCYJIAPCTBEHHBI KOMUTET POCCUCKOM ®EJEPALINN
T10 CTPOUTEJILCTBY U KUJIMIHO-KOMMYHAJIbBHOMY KOMIIJIEKCY
(TOCCTPO¥ POCCHH)

Cucrema HOPMaTHBHBIX JJOKyMEHTOB B CTPOUTEIILCTBE
CBOJ ITPABUJI TTO ITPOEKTNMPOBAHMIO 1 CTPOUTEJIbCTBY

MEXAHUM3ALIIUA CTPOUTEJIBCTBA.
IKCILUTYATAIIUSA CTPOUTEJIbHBIX MAIIIAH B 3UMHHUI ITEPUO/T

MECHANISATION OF CONSTRUCTION. WINTER OPERATION
OF CONSTRUCTION MACHINES

CII 12-104-2002

YK 69.002.5(083.13)

HNPEJUCJIOBHUE

1 PABPABOTAH B pamkax TexHH49eckoro komurera no cragaapruzauun TK 376 «Oxcmnyatanus
CTPOUTENBbHO-IOPOKHBIX ~ MallMH M OOOpYyIOBaHUs»  BOEHHBIM  HH)XEHEPHO-TEXHHYECKUM
yuuBepcutretoM (BUTY), Cankr-IletepOypr, mnpu ywacTun YmOpaBieHHsS TOCyIapCTBEHHOM
cTpouTtenbHON nmonutuku I'ocerpos Poccuu

BHECEH VYnpasneHueM rocyaapcTBeHHON cTpouTensHoi nonutuku ['occtpost Poccun

2 OJOBPEH N PEKOMEHJOBAH K ITPUMEHEHMIO nocranosnaenuem I'occtpost Poccun ot
27 despamnst 2003 T. Ne 25

3 COI''TACOBAH c T'occtpoem Ykpauubl B cootBeTcTBHU ¢ CoriameHneM Mexay [occtpoem
Poccun u 'occTpoeM YKpauHBI O COTJIACOBAaHWU M YY4aCTUH B COBMECTHOW pa3paboTKe HOPMATHBHBIX
JIOKYMEHTOB B 00JIACTH KCIUTyaTallik U PEMOHTA CTPOUTEIbHBIX MaIlIUH

BBEJIEHUE

Hacrosimmii HOpMAaTHBHBIM JOKYMEHT pa3pabOTaH C MEJNbI0 YCTAHOBJIECHHS PEKOMEHIyEeMBIX
TpeboBaHUil 1 TOJIOKEeHUH (B pa3BUTHE U JIOTIOJHEHHUE K 00s3aTeIbHBIM TPEOOBaHMSM HOPMATHBHBIX
JIOKyMEHTOB B OOJIACTH MEXaHM3aI[MH CTPOUTEIHCTBA), CIIOCOOCTBYIOINX CHIDKCHHUIO M3/IEPXKEK IPH
9KCIUTyaTallH CTPOUTEIBHBIX MAIIMH B 3UMHHUHN TIEPHO]I.

Hacrosmuii HOpMaTHUBHBI JOKYMEHT pa3paboTaH B paMKaX TEXHHYECKOTO KOMHTETa IIO
cragmaptusammn TK 376 «OkcmoryaTanusi CTPOUTENFHO-IOPOKHBIX MAIIMH W 000PYIOBaHID)
BoennbiM umxeHepHo-TexHnueckuM yHuBepcutetoM (BUTY), Cankr-IletepOypr (kaHn. TexH. HayK
moueHT [llaBomoB A.C. — OTB. MCHONHUTENb, KaHA. TE€XH. HayK cT. Hayd. coTp. lllymerua B.B.
(Hay4HBIH PYKOBOAUTEIH), KaH . TeXH. HayK mpod. Asekceerko I1.11., a-p. TexH. Hayk npod. JIoKkuH
B.H., xann. TexH. Hayk gorneHt CmupHoB JL.M., kaHj. TexH. Hayk noueHT Hukudopos [.U., n-p. TexH.
Hayk mpod. Pemopor B.K., mmxk. MBanoB B.A. mox METOAMYECKHMM PYKOBOJICTBOM YTPAaBJICHHUS
rocyapcTBeHHON cTpoutensHol monutuku [occtpost Poccun (Tomymxun A.A., Monotkosa JL.H.,
Cumonos C.H., l'opoaumnos A.A.).

1 OBJIACTh TIPUMEHEHUA

Hacrosmmuit CBox mpaBHI pacipoCTpaHsIETCsl Ha CTPOWUTEIbHBIE MAIIMHBI B WCTIONHEHUH Y JUIA
MaKpOKIMMaTHYECKUX paiioHoB ¢ ymepeHHbIM kiumaroM o 'OCT 15150, cMonTHpOBaHHbIE Ha Oa3e
TPaKTOPOB, CAMOXO/IHBIX IIACCH U aBTOMOOMJICH, MMEIOIMX TU3EIbHbIN JIBUTATEIb.

JIokyMeHT  yCTaHaBIMBAaeT OCHOBHBIC  TMOJOXEHHS, pPETJIaMEHTHPYIOIIME  OCOOCHHOCTH
SKCIUTyaTallud CTPOUTENIBHBIX MAIlIMH B 3UMHUI NEpUOJ IPU TeMIepaType OKPYXKaroLEero Bo3ayxa 1o



munyc 40 °C.
2 HOPMATHUBHBIE CCBIJIKA

B HacrosiemM JOKyMeHTe HCIO0Ib30BaHbl CCHUTKM Ha CIIEAYIOIINE CTaHIAPThL:

I'OCT 12.1.003—83 CCBT. Lllym. Obume TpeboBaHUS 0€30MacHOCTH

I'OCT 12.2.011—75 CCBT. MamuHsl cTpouTeNnsHBIE W JOOpokHBIE. OOmme TpeOoBaHU
6e3omacHoOCTH

I'OCT 12.3.033—84 CCBT. CrpoutensHple MammHbl. O0mue TpeGoBaHUS 0€30IMacHOCTH IIPH
SKCIUTyaTalUH

I'OCT 17.2.1.02—76 Oxpana mupuponsl. Atmocthepa. TepMuHBI W OIpeneNeHHsT BHIOPOCOB
JBUrateneil aBTOMOOWJIEH, TPaKTOPOB, CAMOXOJHBIX CEIbCKOXO3SHCTBEHHBIX U CTPOHMTENHHO-
JIOPOXKHBIX MAIlIHH

I'OCT 305—82 Tonnuso au3enbHoe. TeXHUYECKUe YCIOBU

I'OCT 2084—77 bensuHbl aBTOMOOMIIbHBIE. TeXHUYECKUE YCIOBHS

I'OCT 15150—69 Mammnsl, npuOoOpsl W Jpyrue TexHH4Yeckue wusaenus. McrmonHeHus s
pasNUUHBIX ~KIMMAaTHYeCKHX paiioHoB. Kareropum, ycnoBus OSKCIUTyaTalllH, XpaHEHUS |
TPaHCTIOPTHPOBAHUS B YACTH BO3JICHCTBHS KIMMATHIECKIX (PAKTOPOB BHEIIHEH Cpe/Ib

I'OCT 17479.1—85 Macna motopasie. Knaccuduxamust n o6o3HadeHue

I'OCT 17479.2—85 Macxna tpancmuccuonnsie. Kiaccudukanus n o6o3HaueHne

I'OCT 17479.3—85 Macna rugpasimdeckue. Kimaccudukamms n 0603HaueHHe

I'OCT 20000—88 Iuzenu TpakTopHBIE 1 KoMOaitHOBEIe. OOIIHe TEXHIYECKHE YCIOBHS

I'OCT 21393—75 AptroMoOuiu ¢ nu3ensiMu. [IpIMHOCTh OTpabOTaBUIMX ra30B. HOpMBI 1 MeTOIBI
n3mepenuil. TpeboBaHus 0€30MaCHOCTH

I'OCT 25646—95 DxcrutyaTtanus cTpouTeabHbIX MamuH. OO1ue TpeboBaHus

I'OCT 27436—87 BHemHuil myM aBTOTPAaHCIOPTHBIX CPeACTB. JloIMycTUMBIE YPOBHH M METOMABI
U3MepeHuit

OCT 37.001.052—387 TpeOoBaHMs K ITyCKOBBIM KayecTBaM aBTOMOOWIJILHBIX JIBUTATEIIeH

MIC 12-8.2000 PexoMeHpmamuu 1O OpTraHM3AllUM TEXHHUYECKOTO OOCTYXHBAHUAS H PEMOHTA
CTPOUTEIHHBIX MAIlINH

M/IC 12-10.2000 TunoBele HOPMBI NMEPHOANYHOCTH, TPYAOEMKOCTH H IPOIOIDKUTEIEHOCTH
TEXHHUUYECKOTO 00CITYKXHBaHHA M PEMOHTA I'PY30M0IbEMHBIX KPAaHOB

3 ONPEJAEJIEHUSA

3.1 OdorpeB au3ens (arperarta, cucTeMbl) CTPOUTEIbHON MalIMHbI — TIPOLIECC NEpPeJadu eMy
TETJIOBOW SHEPTUH OT TEIUIOHOCUTEISI TSI TOCTHOKEHNUs (pa3orpeB) WM MoJiepKaHus (I0J0TPeB) ero
3aJJaHHOTO TEIUIOBOTO COCTOSIHMS B YCJIOBUSIX HU3KHX TEMIIEPATYyp OKpYyKaromero Boszayxa. [Ipu atom
pa3orpeB HEMOCPEJICTBEHHO MPEIISCTBYET ITyCKy, a MOJOIPEB HAuMHAETCs IOCIe OKOHYAHUS
o4epeTHON CMEHBI PadOTHI CTPOUTEIHLHON MAIMHBI M TPOJIOJKACTCS IO Havasa CIeylonieil CMEHBI.

3.2 CpeacrBa obJeryeHusi mycka au3esi — YCTpoiicTBa, oOierdaroniye BOCIUIAMEHEHHE M
CropaHye TOIUTMBA B JM3€JI€ IPH ITyCKe MPH TEMIepaType OKpYXKaromlero Bo3ayxa 1o munyc 25 °C.

3.3 CpeacTBa TemioBOii MOATOTOBKHM IH3eds K MYCKY — YCTPOHCTBa, 0OECTICUMBAIOIINE
pasorpeB am3ens Iepe] ITyCKOM; IPH 3TOM IPOJODKHUTENBFHOCTh pa3orpeBa M IyCKa JOJDKHA
cocTaBiATh He Oosnee 30 MUH IpH TeMIepaType okpyskatoriero Bo3ayxa muayc 40 °C ('OCT 20000).

3.4 CpencrBa mojjiepKaHusi 3aJTaHHOT0 TENJIOBOIO COCTOSIHMSI B MEKCMEHHBIH TNepuoj —
YCTpO#CTBa, MOJJAEPKMUBAIOIIME B MEXKCMEHHBIH MNEpHOJA  3aJaHHOE TEIUIOBOE COCTOSIHUE
(obecmeynBaroIye MOI0rPEB) HEPAOOTAIOIIEIO aU3eisl, HEOOXOIUMOE I €ro Mycka B TCUCHHE HE
Oosiee 5 MUH IpH TEeMIIEpaType OKPykKaromero Bo3ayxa munyc 40 °C.

3.5 TemnoBoii AKKyMYyJSITOP — TCIUIOOOMCHHBIN ammapar, HAaKaIUIMBAIONIMKA OTXOJAIIYIO
TEIUIOTY OTPa0OTABIIMX Ta30B WK (M) OXJIKMAIOMICH KUIKOCTH IH3EIs BO BpPEMsl €ro paboThI,
COXpaHSIOMMN ee B MEXCMEHHBIH IEepHoJ M OTAAIOIINH 3Ty TEIUIOTy MOTPEOWTENto (ABUTaTelio,
arperary TpaHCMHCCHUH U Jp.).

4 OCOBEHHOCTHU 3KCIINTYATAIIUU CTPOUTEJIBHBIX
MAIIAH B 3SUMHHUI TEPAO/T

4.1 OcHOBHBIMH (haKTOpaMH, YCIOKHSIOMIMMH JKCILTyaTallMi0 CTPOUTENIBHBIX MAIIHMH (Jalee —
MAIllMH) B 3UMMHUH NEPUOI, SIBIISIOTCS:
HH3Kas TeMIIepaTypa OKPYKAIOIEro BO3AyXa U ee pe3Kue KoeOaHus;



HaJIM4YME CHEXKHOTO TIOKPOBA;

CUJIbHBIC BETPHI U METECJIN.

4.2 ®akropsl, yKa3zaHHbIE B II. 4.1, NPUBOAAT K CHW)KEHHIO IPOU3BOJIUTEIBLHOCTH, YBEIUUCHHIO
pacxosja SHeproHocurened M OOIIEH CTOMMOCTH SKCIUTyaTallMd MallMH B pe3yjbTare JAeHCTBUS
CJICIYIOIIMX OCOOEHHOCTEH 3MMHEH SKCIUTyaTallH:

TIOBBIIICHUS] CONPOTHBIICHNH Pa3pyIICHHUIO W KOTIAHUIO MEP3JIBIX TPYHTOB U CMEP3IINXCS CHITYYHX
MaTepuaioB, OTPBIBA MPUMEP3ILINX K TPYHTY I'PY30B, CTPOUTEIBHBIX N3ICTUNA U KOHCTPYKIIUI;

CHIDKECHUS IPOYHOCTH METAJUIOKOHCTPYKIMH, KaHATOB, a TAaKXKe ITHEBMATHYECKUX LIMH U APYIUX
JeTajeil 3 HEMETAUTMIECKUX MaTepPUalIoB;

YXyIIIEHNS TOPOXKHBIX YCIOBUH IEpEeBIKCHNUS MAIIINH;

3aTpyIHEHUs ITyCKa JU3eIel U MOJAepKaHUs MX HOPMAJIbHOTO TETJIOBOTO PEKIMA;

YBCINYCHUS BHYTPCHHHX COHpOTI/IBHCHI/Iﬁ B TUAPOIPHUBOAAX U MEXAHUYCCKHUX TPAHCMHUCCHUAX,
CHIDKEHHSI B CBSI3H C 3TUM TATOBBIX YCHIIMH M PabOYMX CKOPOCTEH;

HAKOIJICHUA U 3aMep3aHusl KOHJEHcaTa BOABI B THAPABIMYECKHX M MHEBMATHYECKUX CHCTEMaX,
CHIDKAIOIIMUX HAJeKHOCTh CUCTEM YTIPaBJICHHUs MalllMHAMY;

YXyIIeHNsT PU3UIECKOTO COCTOSIHUS U pab0TOCIIOCOOHOCTH JIFOJIEH, 00CITY)KUBAIOIIMX MAIIHHBI;

YBEIMUYECHNS BEIOPOCOB BPETHBIX (3arpsA3HSIONINX) BEIIECTB.

Bonee moapoOHO HEKOTOpBIE MEXAaHW3MBI BIMSHHS 3MMHEH OSKCIUTyaTallid Ha TEXHHYECKOEe
COCTOSIHME CTPOHMTENBHBIX MAalIMH W (U3HOJIIOTHYECKOE COCTOSHHE IepcoHajla, 3aHATOro
00CITyXMBaHUEM M YIIPABJICHUEM MaIIMHAMH, IPUBEICHBI B IPHIIOKEHIH A.

5 OBIIIME TPEBOBAHMS K 3UMHEM SKCILTYATALIAA MAIIIMH

5.1 Dkcrutyaraiys MaliiH B 3UMHHN HEPHOJ OCYIIECTBISETCS B COOTBETCTBHU C TPEOOBAHUSIMU
I'OCT 25646, nacrosmero CBoja mpaBwiI, HOPMATHBHBIX JOKYMEHTOB M KOHCTPYKTOPCKOMH
(9KcIuTyaTannoHHOI) JOKYMEHTAlMU Ha MAIIMHBI KOHKPETHBIX MOJIETICH.

5.2 DkcmityaTalyio MallvH IpU TeMIepaType OKpYXKaroLero Bo3ayxa oT MuHyc 20 no munyc 30
°C peKOMEH/yeTCsl OCYLIECTBISITH CO CHIDKEHHEM pa004MX Harpy3ok (TPaHCHOPTHBIX CKOPOCTEH,
CTENICHN 3allOIHEHHSI KOBIIEH HKCKaBaTOPOB M IIOTPY3YMKOB, TPY30HOABEMHOCTH ITOJHbEMHO-
TPaHCIIOPTHOTO OOOPYAOBAHUS U T.II.) Ha 25 % 10 OTHOIIECHHIO K MACIIOPTHBIM, a IPU TEMIepaType oT
munyc 30 no muayc 40 °C — Ha 50 %.

5.3 B 3uMmHMII mepuoa Ha CKOJB3KOH JOpOore TporaTbCs C MecCTa CIIeAyeT IUIaBHO, Ha MAJbIX
YacTOTax BpalIeHUs KoJeHYaToro Bana amsensd. CHEeIIeHHe W MEXaHW3Mbl II0BOPOTa CIEXyeT
BKJIIOYATh TOXKeE IJIaBHO, O€3 PHIBKOB.

Jlist TIOBBILIEHUST TPOXOMUMOCTH MAIlMH OHHU MOTYT OBITh O0OOPYZOBaHBI CIIEIHATbHBIMU
MPUCTIOCOOICHUSMHU: HETSIMU MIPOTUBOCKOJIBKEHUS, CBEMHBIMU IpyHTO3aIlenaMH,
MPOTUBOOYKCATOpaMy, CaMOBBITACKUBATEISIMU U IPYTUMH YCTPOHCTBAMH.

5.4 JIns 1oCTHXKEHUS] BBICOKOTO TEXHHUYECKOTO YPOBHS JKCIUTyaTallid MalllMH B 3UMHHUI TEpPHOX
PEKOMEHIyETCs TPOBOJMTH MX MOATOTOBKY, YUHTBIBAIOILYI0 OCOOCHHOCTH 3UMHEH SKCILTyaTalliH.

6 MOJITOTOBKA MAILWH K 3UMHEM SKCILTYATALIUA

6.1 OpraHn3anoOHHO-TEXHHYECKHE MEPOIIPUATHS 110 MOATOTOBKE CTPOUTENIBHBIX MAIIMH K 3UMHEH
9KCIUTyaTallid HamNpaBJeHbl HA JOCTH)KCHHE BBICOKOI'O YPOBHS HAJE)KHOCTH MalldH, CHHKCHHUE
CTOMMOCTH OJKCIUTyaTaluuy, obecredeHHe O€30MacHBIX YCIOBHI TpyZJa IepcoHalia, 3aHATOTO0 HX
yIpaBiIeHUEM U 00CITy)KUBAHUEM, BBIMIOTHEHUE HOPMATHBHBIX IKOJIOTUUECKUX TPeOOBaHUIA.

6.2 OObeM paboOT MO TOATOTOBKE MAalIMH K 3MMHEW OKCIUIyaTallud OIpeNeNsieTcss ABYMs
(hakTOpamu: TeMIepaTypoll OKPYIKaIOIIEro BO3ayXa M MPUCIIOCOOIEHHOCTHI0 KOHCTPYKIMH MAalIlH K
paboTe B JaHHBIX TEMIIEPATYPHBIX yCIOBUSIX.

6.3 TloaroroBka MamMH M OSKCIUTyaTallMOHHOM 0a3bl K 3MMHEH OKCIUTyaTalud JOJDKHA
OCYIIECTBIISITHCS B IITAHOBOM TIOPSIZIKE.

B ntane moAroToBKM peKOMEHAYETCS TPEAyCMaTPUBATh CIICIYIOIINE MEPOTIPUSTHS:

obecrieueHre HEOOXOAMMBIMH JUISi BBIIIOJNHEHMS IUIaHa (PMHAHCOBBIMH M MaTE€pHAIBHBIMU
CpelCcTBaMu;

NPOBE/ICHUE MHCTPYKTaKEH C MH)KCHEPHO-TEXHWYECKHMH Pa0OTHHKAMH W IEPCOHANIOM, 3aHSTHIM
OOCITy)KMBaHHEM U YIPABICHUEM CTPOUTENBHBIMH MalIMHAMH 00 OCOOCHHOCTSX HX 3UMHEH
aKcITyarauu. [Ipy HEoOXOIMMOCTH OpPraHU3YIOTCS 3aHSATHS MO MOATOTOBKE MEepcoHada K 3MMHEH
OKCILTyaTaly MallKH;

pacnpeneneHue IepcoHaa, 3aHATOr0 OOCHY)KMBaHHEM MAIIUH, [O OOBEKTaM BbINOIHCHUS
MOJrOTOBUTEIBHBIX PadOT;



MIPOBEJICHUE CE30HHBIX TEXHUUECKHX 00CITY)KMBaHUH MalllHH;

YKOMIUIEKTOBAaHUE  MAIUMH  JIOTIOJHUTEIbHBIMA ~ MHCTPYMEHTaMH, MNPUCIIOCOOIEHUSAMU M
MaTepuallaMH, peJHa3HaueHHBIMU JUIsl UX 00CITy)KMBaHHS 3UMOH;

00opynoBaHME MaIIMH CpeICTBaMU o0ecriedeHnst paboToCIIOCOOHOCTH B 3UMHHH TTEPHO/;

IIpUBE/ICHHE B PAa0OTOCIIOCOOHOE COCTOSIHHE TPYNIIOBBIX CPEJICTB TEIJIOBOM IMOJITOTOBKH IAM3ENS K
MYCKY ¥ TPYIIIOBBIX CPEACTB MOIEPKAHMUS 3aJaHHOTO TEIJIOBOTO COCTOSIHUS B MEKCMEHHBIH TIEPHOI.

6.4 IlmaH MOATOTOBKU MAIIIMH ¥ AKCIUTyaTAI[MOHHON 0a3bl JODKEH OBITh COCTABJICH, YTBEPKIEH U
peamM3oBaH C TaKUM pacyeToM, YTOOBI IPOBEACHHE YKAa3aHHBIX B 1. 0.3 MepomnpusaTHil ObLIO
3aKOHYCHO CBOEBPEMEHHO, 0 Hadana 3UMHEro nepuoaa. KoHTponp 3a cOOIIONCHHEM BBIOTHEHUS
JTAHHOTO TIJIaHA BO3/IaraeTcsl Ha PyKOBOJHUTEIS OPraHU3alnH (IPEAIPUSITHSN).

6.5 PexoMmeHmyercs MPOW3BOJICTBEHHBIE TMojapa3feneHus (ydacTku) 0a3pl MeXaHH3aIud
o0opysoBaTh  CpeICTBaMH  HAVIAHOW  WH(OpMAlWH, WDUIIOCTPUPYIOUIMMHU  ITOJIOKHUTENBHBIH
MPOM3BOJICTBEHHBIH OIBIT U MEPCHEKTUBHBIC Hay4HbIE pa3paOdOTKH B 00JIACTH 3MMHEH SKCILTyaTaliu
MaIlyH.

6.6 TlomroroBurenvHble pabOTHI TPOBOJATCS MPU  BBHIOJHEHHH CE30HHOTO TEXHUYECKOTO
00CITy)KMBaHHs, KOTOPOE MOXET OBITh COBMEIIEHO C OYEPEJHBIM HEPHOANYECKHUM TEXHUYECKUM
00CITyXMBaHIEM WJIH IUTAHOBBIM PEMOHTOM.

Oco0eHHOCTH BBIIOJIHEHNUS OTIEPALH CE30HHOTO 00CITYKMBaHHS arperaros, CHCTEM M MEXaHU3MOB
MaIIH IpH MOATOTOBKE MX K 3UMHEH 3KCIUTyaTally MPEACTaBICHbI B IPHIOKEHNH b.

6.7 Ce30HHOE OOCITYKUBAaHHUE MAIIMH PEKOMEHAYETCS! BBINOIHATH LIEHTPAIN30BAHHO B YCIOBHSX
CTAalMOHAPHOM OKCITyaTallMOHHOW ©0a3bl CHIAMH IE€PCOHANA, 3aHATOrO0 OOCIYXXHBaHHEM U
YIPaBICHUEM MAIIHH.

Jlonmyckaercsi B IOPSAKE UCKIIIOYEHHsI BHIIIOJHEHHE CE30HHOTO 00CITY)KUBAHHUSI MAalllMH B MOJIEBBIX
YCIIOBUSIX, €CJHM IO MPOU3BOACTBEHHBIM, OPraHMW3allMOHHBIM, IOTOJHO-KIMMAaTHYECKUM M JIPYTUM
NpUYMHAM Tepeda3upoBaTh MallMHbl Ha 0a3y MEXaHU3allMU HEBO3MOKHO.

6.8 Jlns 3uMHero mepuoja AEHCTBYIONIME HOPMAaTHBBI IEPUOAMYHOCTH W cocTaBa pabor
MepHUOANYEcKUX TexHudeckux obciyxuanuii (TO-1, TO-2, TO-3), ycranoBnenusie MJIC 12-8 u
MJIC 12-10, mpu HEOOXOIAMMOCTH MOTYT OBITh CKOPPEKTHPOBAHBI C YYETOM KOHKPETHBIX YCIOBUI
9KCIUTyaTallUH MAIIHH.

7 CPEACTBA OBECIIEYEHUSA PABOTOCIIOCOBHOCTH
MAIIAH B 3UMHHWI TEPUO/I

7.1 OBIIUE MMOJIOXKXEHUA

CpenctBamu  oOecriedueHHss pPadOTOCIIOCOOHOCTH CTPOUTEIBHBIX MalllMH B 3UMHHHA TEpHOA
SIBIISIFOTCSL:

3MMHHE IKCIUTyaTallMOHHBIE MaTEePUAIIBI;

cpezacTBa o0Jer4yeHus Mmycka MallinH;

CpeZCTBa yTEIUICHNUS;

CIIelMalIbHOE CMEHHOE pabouee 000pyLoBaHUE.

7.2 3UMHUE OKCIINIYATAIIMOHHBIE MATEPHUAJIBI

7.2.1 K 3uMHEM OKCIUIyaTalHOHHBIM  MaTephajaM OTHOCSATCS  TOIUIMBA, MOTOpHEIE,
TPaAaHCMHUCCUOHHBIC U THAPABIMYECKUC Maciia, MIACTUYHBIC CMA30YHBIC MAaTEpHUalibl U CIICHIHAJIbHBIC
KHUIKOCTH ONpPEJIENICHHBIX MapoK (COPTOB), KOTOPbIE 00ECHEUMBAIOT IKCILTyaTAI[MI0 MAIINH B 3UMHHIA
nepuon B cootBeTcTBUU ¢ TpeboBanusmu ['OCT 25646.

7.2.2 3uMHHEe OKCIUTyaTal[MOHHBIC MaTepHalbl, XapaKTepPUCTHKH KOTOPBIX IpPHUBEJCHBI B
MPWIOKEHNUU B, MPUMEHSIOT B COOTBETCTBHU C TPEOOBAHUSAMH DKCILTYaTAl[HOHHOW JIOKYMEHTALMH Ha
MAIlIMHBl KOHKPETHBIX MOJIENIEH.

7.3 CPEJACTBA OBJEIMIEHMSI ITYCKA MAILIAH B 3UMHUI ITEPUO/T

7.3.1 K cpenctBam oOnerdeHusi Imycka MalliH B 3UMHHN TIEPHOJ OTHOCSTCS CHCTEMBI H
YCTpOMCTBA:!

obecrieueHHs MycKa AU3eNIeH;

MOJITOTOBKH K paboTe TPaHCMHUCCHH;

OTOIUICHUS KaOHUH.

Knaccudukanms cpencts obiierdeHust mycka MallliH B 3MMHUI EpUOA NpuBeJieHa B Tabnue 1.



CpencrtBa JODKHBI O0ecneyrBaTh IYCK MallMHBI B pabOTy IpH HCHOJIB30BAaHUM 3UMHHUX
OKCIUTyaTalMOHHBIX MaTE€pHaiOB. KpOMe TOTO, OHH HC JOJI’)KHBbI BBI3bIBATH 60.]'1])1111/1)( HU3HOCOB ,ueTaneﬁ
JM3eIsl M arperaroB TPAaHCMHCCHM IIPH ITyCKE, COOTBETCTBOBATH JEHCTBYIOIIUM HOPMAaTHBHBIM
JIOKyMEHTaM B 00JIACTH 3KOJIOTHH 1 OE3011aCHOCTH.

[Tpu BBIOOpE TOI MM MHOM CUCTEMBI MJIM yCTPOMCTBA HEOOXOIMMO YUUTHIBATH COCTAB M BEIMYHHY
Mapka CTPOMTENIFHBIX MAllWH, OCOOEHHOCTH €T0 HWCIIOIb30BaHMS, KIMMAaTHYECKHE YCIOBHS paioHa,
coOMofieHNe IIPaBWJI OXpaHbl TpyJa M TEXHUKH O€30MacHOCTH, BBIMIOJIHEHHE HOPMAaTHBHBIX
TpeOOBaHUN TIO OXpaHE OKPYXKAIOMIEH Cpeasl W TEXHUKO-dKOHOMHUYECKYH0 3(deKkTuBHOCTS uX
MPUMEHCHHS.

7.3.2 K cucremam u ycTpoicTBaM oOecIiedeHHs IMycKa AM3eNe OTHOCATCS CPElCTBAa OOJeTrdeHus
MyCKa, CPEACTBA TEIUIOBOW MOATOTOBKM AW3ENs K IYCKY M CpEACTBA IOAICPKaHMSA 3aJaHHOTO
TETJIOBOTO COCTOSIHUSI B MEYKCMEHHBIN TIEPUO/I.

OHH 0JHKHBI 00€CTICUYUBATh BRICOKYIO 3 ()eKTHBHOCT ITycKa JH3eIIs, KOTOpasi XapaKTepU3yeTCs:

IIpeeIbHBIM 3HaY€HHEM TEMIIEPATYPhl, IPH KOTOPOH BOZMOYKHO OCYILIECTBICHHE ITyCKa AU3EIS;

MHUHAMAaJILHBIM BPEMEHEM, 3aTpadyrBaeMbIM Ha ITyCK AU3EIIS;

HeOOJIBIION BEJIMYMHOM MHHUMAIBHON IyCKOBOM YacTOTHI BpAILlEHHs! KOJICHYATOTO Baja JTU3es,
HEOoOX0ANMOH JuIsl 00ECTIEYEHHs €ro ITycKa.

7.3.2.1 CpenctBa obnerdeHus mycka Ju3elis 00eCIIeYnBatOT IMYCK XOJIOIHOTO AU3EIIs.

JIaHHBIMH CPEACTBAMU SIBIISTFOTCS:

CpeAcTBa TIONOTpeBa BO3AyXa Ha BIOyCKe (CBe4M IOJOTPEBa  BIYyCKHOTO  BO3/yXa,
3eKTpo(haKkeIbHEIE MTOIOTPEBATEIN);

CpeACcTBa KaTOpHU3aTOPHOTO BOCIUIAMEHEHHS TOIUINBA (CBEYN HAKAINBAHNUA);

ITYCKOBBIC HpI/ICHOCO6J'IeHI/I$I JUTA BOPBICKMBAHUA JICTKOBOCIIJIAMEHAIONIUXCA ITYCKOBBIX )KHI[KOCTCﬁ;

CpeICTBa YJIyYIIEHHs IMyCKOBBIX KauyecTB AM3eNs (IEKOMIPECCHOHHBIN MeXaHU3M; YCTpOWCTBa,
M3MEHSIOIINE CTeNeHb CKaTus, (asbl ra3opacrpeesieHns] 1 yrojl ONepeKeHus 1o/1aud TOIUTUBA MpU
ycKe);

IIyCKOBBIE YCTPONCTBA IMOBBIIICHHOW MOIIHOCTH (IIyCKOBBIE JIBUTATENH, YCTPOMCTBA AJISI MOAAYH
CKaTOro BO3AyXa B  LWIMHAPHL, IHPOMATPOHBL, MOJIEKYJSIDHBIE  HAKONHUTENW  JHEPIuy,
3JIEKTPOCTapTEPHI MOBHIIEHHON MOITHOCTH W BHELITHNE HCTOYHHUKH 3JIEKTPOIHEPTHN).

OCHOBHBIE CBEJCHUS 10 HanOoJiee PacIpOCTPAaHEHHBIM CPEICTBaM OOJIETYCHHMS ITyCKa IPHBEICHBI
B MpHJIOKEHUH [



Tabnuna 1 — Knaccudukauus cpeacTs o6/erdyeHnsi ycka MaliuH B 3MMHUN epHOJ

1 CpexncrBa obecrniedeHus mycka au3elnei

2 CpezncrBa HOArOTOBKH K padoTte
TPaHCMHUCCHH

3 CpexcTBa OTOIIICHUS KAOUH

1.1 CpencrBa obneryeHuns mycka

1.2 CpezcrBa TEIUIOBOM MOATOTOBKH

1.3 CpencrBa noaaepxaHus

2.1 MnnuBuyansHble

2.2 I'pynmnossle

3.1 3aBucuMBIE OT PabOTHI

3.2 ABTOHOMHBIE

JU3eNs K IIyCKy 3aJIaHHOT'O TEIJIOBOI'O COCTOSHHS B JM3est
MEKCMEHHBIH Nepuoj
1.1.1 Cpencrsa, 1.1.2 ITyckoBele 121 1.2.2 T'pynnoBsle 131 1.3.2 I'pynnoBsie
HO3BOJISIOIIHE CHU3UTh ycTpoiicta WnauBuyanbHble WnnuBuayanbHbie
MHUHUMAJIbHYIO TIOBBIIIEHHOH
ITyCKOBYIO YaCTOTY MOIIHOCTH
BpAILEHHs KOJIICHYATOTO
BaJa M3ems
cpeacTBa T0JIOTPEBa | ITyCKOBBIE CpEaCTBa, cpencTBa CpencTBa, cpezcTsa CHCTEMBI c|cpencrsa pasuaToOpsl - OTONMTENIH H|CHCTEMBI,
BO3JyXa  Ha  BIIYCKE|IBUraTelu; UCTOYHUKOM BOZ100060TrpeBa; UCTOYHUKOM B0JI0000TPeBa; HKUIKOCTHBIMU BOZ10000TpEBa; TpyOHbIE  TEII0OOMEHHHUKH, [HCTOUHHKOM
(cBeun T0JIOTPEBA|yCTPOMCTBA  JIIsA|TETIOBON SHEPTHH [CPEACTBA TEIUIOBO IHEPTHH |CPENCTBA 0JIOTPEBATENIAMH; cpezcTBa yCTaHABIMBAEMble B KaOWHE|TENIOBOH  HEprum
BITyCKHOT'O BO3/lyXa, [[101a4M  C3KATOro|KOTOPHIX SIBISETCS |1IapooborpeBa; KOTOPBIX SIBIISICTCS |TapooborpeBa; CHCTEMBI c|mapooborpesa; u TOJ(KJIFOYAEMbIE |KOTOPBIX  SABIACTCS
31eKTpodaKenbHbIe BO3/yXa B[mogorpesarens,  |cpeicTa HoJOorpeBarenb, |CpeicTa BO3/YIIHBIMH cpencTBa COOTBETCTBEHHO K CHCTEMaM|OTONHUTENbHAS UM
I0JI0TPEBATENN); IMJTHH/IPBI; paboTarommii  3a|Bo3myxoo06orpeBa; |paboTaronmii  3a|Bo3myxooborpesa; |moxorpeBaTenamMu; BO3/IyX0000TpeBa; OXJIKJICHHSI ¥ BBITYCKa|BEHTHIIALIMOHHO-
cpencTsa MHPONATPOHBI; CYET  CXKUTaHMS|CPEACTBA CYET  CXKUTaHMS|CPEACTBA CHCTEMBI c|cpencrsa OTPadOTABLINX Ta30B JM3€IIs;|OTOMUTENbHAS
KaJOpH3aTOPHOTO MOJIEKYJISIpHbIE  |’KHIKOTO TOILIMBA;|3/1eKTPO0OOOrPeBa; |3KMIKOr0 TOILINBA; [3IeKTPOoOOrpeBa; (0TOMMTENbHOM 3IIEKTPOOOOrpeBa; IITaTHBIE PaMaTopPhI | yCTAHOBKA;
BOCIUIAMEHEHUs TOIUINBA |HAKOTINTENN CpeZCTBa, cpezcTBa CpencTBa, cpencTsa YCTAaHOBKOH, cpezcTBa oborpesa|cucreMsr OXJIa’KJICHHUSI | CHCTEMBEI,
(cBeun  HaKalIMBaHMS);|3HEPTHUH; HCTOYHHKOM oborpesa HCTOYHUKOM oborpesa COBMEILCHHO WITH |ra30BO3LYyITHOM JIM3ENIsA, PACIIONOKEHHBIC B[HCTOYHHKOM
IyCKOBBIE 9IIEKTPOCTAPTEPHI |TEMIOBOI SHEPTHHU |Ta30BO3AYIIHOA  |TEIIOBOM YHEPrHH |ra30BO3MYIIHON  |aHATOTHYHOM CMECBIO; CpeZICTBa|MOTOPHOM OTCeKe, c|TemnoBoit  SHEprum
TIPHCTIOCOOTCHUS JU151 | TIOBBINICHHOM KOTOPBIX SIBJIAETCS |CMECBIO; CPEJICTBA|KOTOPBIX SABISETCS|CMEChIO; CPEJICTBA|IPHMEHAEMBIM B|nH(pakpacHOTO ycTpoiicTBaMu 0J[BOJIA[KOTOPBIX  SABIISIETCS
BIPBICKUBAHUS MOIIHOCTH; TETIOBO# MH(PPAKPACHOTO  |TEIUIOBOI MH(PAKPACHOTO  |CHCTEMaX OTOIUICHHs [Fa30BOro oborpesa TEIJIOro BO3/yXa B KaOWHY;[KMIKOCTHOM
JIETKOBOCILTAMEHSIOIMX- |BHEIIHHE AKKyMYJISITOP ra3oBOro aKKyMYJISITOP ra3oBOro KaOuH; (baxenbHbIe pasiInyHbIe MO KOHCTPYKIIMH [[IOJOTPEBaTENb;
CsI IMyCKOBBIX XKUJIKOCTEH; [MCTOUHUKH oborpesa oborpesa T0JIOTPEBATEINH; JNEKTPUYECKNE HATPEeBaTEIIHN [CHCTEMBI,
cpeacTBa YIy4IICHHS [3IEKTPOIHEPI UK CHCTEMBI C TEIIOBBIM (amexTpokanopudepsl, HCTOYHUKOM
IyCKOBBIX KayecTB aKKyMYJISITOPOM 9IEKTPONICYH M MAHENbHO-|TEMIOBOH  JHEpPrum
TI3ENIs Ty4qucThle  00OTpeBaTelNN),(KOTOPBIX  SBISIETCS
(IeKOMIPECCHOHHBIN yCTaHaBIBacMbIe BO3JLYIIHBIN
MEXaHU3M; YCTPOICTBa, HPEUMYILECTBEHHO B(mogorpeBarens;
M3MEHSIOIME  CTEINeHb KabMHax MaIuH c|cucremsl,
CHKaTHS, (hazsr NMEKTPUYECCKUM HIIM JAU3EINIb-[HCTOYHHKOM
rasopacrpe/e/eHus " 9IEKTPUYCCKUM IIPHBOJIOM  [TEIIOBOH  SHEPrum
yroxa OTIepeKEHHUS KOTOPBIX  SBIIACTCS
moja4u  TOIUIMBA  IIPH TEIIOBOM
MycKe) AKKYMYJIATOD




7.3.2.2 CpencrtBa TEIUIOBOW MOATOTOBKH IU3Es K MYCKY W CPEACTBA MOIACPIKAHUS 3aIaHHOTO
TEIJIOBOTO COCTOSIHUSI B MEXXCMEHHBII MEpUO CIIeAyeT NPUMEHTh IPU TEMIIEPaType OKPY KaIOIIEero
Bo3nyxa 10 muHyc 40 °C. OHM J0omkHBI oOecrieduuBaTh 000TpeB (WIM COXpPAaHEHHE TEIIOBOTO
COCTOSIHMSI) HauOoJiee BaXKHBIX C TOYKH 3pEHMs IyCKa JeTaneil, MX CONpsDKEHWH M Cpen AW3elns, a
MMEHHO:

JieTanei, 00pa3yonx KaMepy CropaHus;

MOJIIMITHUKOB KOJIEHYATOTO Baa;

CONPSHKEHUH IIMIIMHAP—IIOPIICHB;

TOIIMBHOTO M MACIISIHOTO (DUIIBTPOB;

BITYCKHOTO KOJIIIEKTOPA;

OXJIXKJAIOMIEH JKUAKOCTH, HaxXo[IIeHcss B 3apyOallledHOM MpPOCTPaHCTBE (AT OU3EIs C
JKUJIKOCTHOM CHCTEMOI OXJIaXKACHNU);

MOTOPHOTO Macia, TU3eJIbHOTO TOIUIUBA U BO3/1yXa, HOTPEOIIeMBIX B IIEPUO/T ITyCKa JANU3EIS.

7.3.2.3 B ciryuae o6opyoBaHus Au3ei1s KapOIOpaTOPHBIM IyCKOBBIM JBHIATENIEM OJHOBPEMEHHO C
000rpeBOM (MJIM COXPaHEHHEM TEIJIOBOI'O COCTOSHHSI) OCHOBHOTO JIN3EIIsl IOJDKEH OCYIIECTBISATHCS U
o0orpeB (MM COXpaHEHHEe TEIUIOBOTO COCTOSHMS) ITyCKOBOTO JBHUIATEIS.

7.3.2.4 CpenctBa TEIUIOBOM ITOATOTOBKH IW3ENs K MYCKY W CPEACTBA MOJAEPXKAHUS 3aJaHHOTO
TETJIOBOTO COCTOSIHUS B MEKCMEHHBIH TIEPHOJ MOTYT OBITh HHANBUIYyaTbHBIMH U TPYIIIIOBBIMH.

7.3.2.5 K wHOUBHIyanbHBIM CpEICTBAM TEIUIOBOM MOATOTOBKM IHU3€Nsl K IyCKy OTHOCSTCS
yCTaHaBIMBAacMble Ha MaIlIMHE CHCTEMbl M yCTPOWCTBA, OOECHEUYMBAIOIINE ABTOHOMHBIN pa3orpes
JU3eIs OT MHANBHUAYAIbHOTO HCTOUYHHUKA TEIUIOBOM SHEPTHH.

K mHIuBHIyalbHBIM CpPEICTBAM IMOJACPKAHUS 3aJaHHOTO TEIUIOBOTO COCTOSHHS HEPaOOTAarOIIETO
JM3esl B MEKCMEHHBIH MepuoJl, a TakKe B NEePHOJ BHYTPHUCMEHHOTO HPOCTOS MAIIMH OTHOCSTCS
yCTaHaBJIMBaeMble Ha MallMHE CHUCTEMBl U YCTPOMCTBA, OOECleuMBAONIME ABTOHOMHBIN IOJOTPEB
JIM3eIsl OT UHJUBHUAYAIbHOTO UCTOYHHUKA TETUIOBOI SHEPTHH, M CPEICTBA YTETIIICHHSL.

Hambonee pacrpocTpaHeHHBIM WHIWBHUAYaJbHBIM HWCTOYHHKOM TEIUIOBOM JHEPTHH SIBISETCS
MoJiorpeBaTeNb, paboTAOIMi 32 CYET CKWUTAHHWA OSKUAKOrOo  TOIUMBA.  [lepcrieKTUBHBIM
WHJIMBHIYJIbHBIM HCTOYHUKOM TETIJIOBOW SHEPTUH CIEAYET IPU3HATH TEIFIOBOH aKKyMYJIATOP.

Kparkas xapakTepucTHKa CHCTEM o00OTrpeBa Jau3eseil ¢ IoforpeBaTelsiMH IIpHBEACHAa B
npuiioxxenuu /1.

7.3.2.6 K rpynmoBsIM cpencTBaM TEIIIOBOH MTOATOTOBKH JU3EIS K ITyCKY U IPYIIIOBBIM CPEACTBAM
MOJJIEpKaHMUs 33JaHHOTO TEIUIOBOTO COCTOSHHSA B MEKCMEHHBIM NMEPHOA OTHOCSATCSA CTalIOHApHbBIC
WIN TIEPeABMKHBIE CHUCTEMBI M YCTPOWCTBa, oOecleunBaromye oO0OrpeB AM3ENed TIpyNIbl MaIlIWH.
Takue cUCTEMBl M YCTpPOMCTBA MMEIOT Pa3HOOOPa3HYI0 KOHCTPYKIMIO W PEATU3yIOT CIEAYIOIHe
crmoco0bl oborpeBa Iu3ed: BOAO-, Mapo-, BO3AYXO- M 3JIEKTpPoOoOOrpeB, 00OrpeB Ia30BO3AYIIHOH
CMEChI0 U HH(paKpacHBIN Ta30BbIA 000TPEB.

Kparkas xapakTeprucTHKa IpyIIoBbIX CPEJCTB 000TpeBa Iu3eleil IpeIcTaBiIeHa B IpHIoXeHu! E.

7.3.2.7 NHauBuayanbHbIe CPEACTBA TEIJIOBOW IOATOTOBKH JH3€Js K IyCKYy W MHIMBUAYyaJbHbIC
CpeACTBa MOAJEp)KaHHUS 33/JlaHHOTO TEIUIOBOIO COCTOSHHMS B MEXKCMEHHBIN MEpHOJA TO3BOJISIOT
9KCIUTyaTHPOBaTh MAIIMHBI B OTPHIBE OT ITOCTOSIHHBIX 0a3 MEXaHW3alMHU U MPH OTCYTCTBUH BHEIIHHX
MCTOYHHMKOB 3Hepruu. [ pymnmossie cpecTBa HEOOXOIUMO MMPUMEHSTh TOJIBKO B YCIOBHUSIX TTOCTOSIHHBIX
6a3 MexaHM3alMN WM TIPH OOJNBIION YHMCICHHOCTH OJHOBPEMEHHO paboTalomuX Ha OOBEKTE MallWH,
PacIoI0KEHHBIX Ha HEOOJBIINX PACCTOSHUAX OJHA OT APYTOH; MPH 3TOM MPENIONaracTcs HaJludue
BHEIITHUX NCTOYHHKOB SHEPTUH, 00ECIEUNBAIOIINX PAOOTy ITHX CPEACTB.

7.3.3 Cucrembl ¥ yCTpOICTBA MOATOTOBKU K PabOTe TPAHCMHCCHI MAIIMH JIOJDKHBI 00ecreunBaTh
OBICTPYIO MOATOTOBKY K pabOTe TPAaHCMHCCHH MAIIMHBI C LENbI0 BO3MOXXHOCTH MPHHSTHSL HATPY3KU B
MHUHHMAJIbHO KOPOTKHE ITPOMEKYTKH BPEMEHH.

OHM JOJDKHBI OCYILECTBJIATH 00OTpeB (MM COXpaHEHHE TEIUIOBOIO COCTOSIHUS) arperatoB
MEXaHW4YeCKOW M TMAPaBINYECKON TPAaHCMUCCHH, 3alIpaBIICHHBIX COOTBETCTBEHHO TPAHCMUCCHOHHBIMU
Y THJIPaBINYECKUMU MACJIaMH.

B MexaHMuYecKMX TpaHCMHUCCHSX TaKMMH arperaTaMmi SIBJISIOTCS KOPOOKHM mepenad u oTtbopa
MOIIIHOCTH, pPa3JaToOYHble KOpOOKHM, TJIaBHAas W KOHEYHas TIepeAadd; pPEeIyKTOpbl MEXaHH3MOB,
OCYIIECTBIIIOMNX (PyHKIMOHMPOBaHUE pabovero o0OpyI0BaHUs, a B THIPABINIECKUX TPAHCMHUCCHUSIX
— ruApoOakd, THAPOHACOCH], THUAPOABHIATENHN, THAPOPACTIPEIACIUTENN, KIANaHbl Pa3IMIHOTO
Ha3HAYCHUS.

7.3.3.1 Cucrembl u ycTpoiicTBa MOArOTOBKM K paboTe TPAHCMUCCUH MAIIUH MOTYT OBITh
WHIUBUYAIbHBIMH U TPYIITIOBBIMH.

7.3.3.2 B kadecTBe MHAMBHUIYaIbHBIX CHUCTEM M YCTPOWCTB, NMpEJHA3HAYCHHBIX Il 00OrpeBa
arperatoB MEXaHWYECKOW M THAPABIMYECKOW TPAHCMHCCHH, PEKOMEHIYeTCsl MPUMEHSATh CUCTEMBI C
JKUJIKOCTHBIMA M BO3JYLIHBIMH IOJOTpeBaTensiMu (mpuwiokenne /), OTONHMTENBHOI yCTaHOBKOH,



COBMEILIEHHOW WIJIM aHAJIOTHYHON INpUMEHsIeMBbIM B CHCTEMax OTOIUICHUS KaOWH, W (akeJbHbIE
MOJ0rPEBATEIH.

ITocne mycka auzens paszorpeB paboyel >KMAKOCTH THIPABINYECKOW TPAHCMHCCHH MOXKET OBITH
OCYIIECTBIICH IPOKAYMBAHUEM €€ THAPOHACOCOM Ha CIIUB Yepe3 JpOccellb WM IPYroe THApaBIMYecKoe
COIIPOTHBIICHHE.

[lepcrieKTUBHBIM HMHAWBUIYaJIbHBIM HCTOYHHKOM TEIUIOBOM 3HEPrHM Ui 00OrpeBa arperatoB
MEXaHUYECKON U TUAPABIMYECKON TPAaHCMUCCUH SIBIISIETCS TEIIOBOM aKKyMYJISITOP.

CoxpaHEeHHE TEIUIOBOTO COCTOSHHS arperaToB JOCTHIAETCS IIMPOKMM NPHMEHEHHEM pa3IMdHBIX
CPEZCTB yTEIUICHHUS.

7.3.3.3 Jlns rpynmoBoro o0orpeBa arperatoB MEXaHWYECKOW M THUAPABIMYECKOW TPAHCMHCCHIMA
BO3MOXKHO HCIIOJIb30BAHUE T€X K€ CHCTEM U YCTPOWMCTB, KOTOPbIE NMPUMEHSIOTCS Ul TPYyNIIOBOTO
oborpeBa nu3eneil crpouTenbHbIX MaiuH (npuioxenue E). [Ipu aTom rpynmoBoii o6orpes arperatos
JIOJDKEH OCYIIECTBISTHCS OJTHOBPEMEHHO C TPYIIOBLIM 000TPEBOM JAU3eNei.

7.3.4 CucteMsl 1 ycTpoiicTBa oToIUIeHns1 kabuH MammH (nanee — CYOK) nomkHbl o0ecrieunBath
HEOOXO0MMOE TEIUIOBOE COCTOSIHWE B KaOMHE CTPOMTEIBHON MAIIMHBI Kak NpU padoTarolieM, Tak U
TIPY HEPaOOTaIOIIEM JH3eJie C HEeJBI0 CO3/1aHusl KOM(MOPTHBIX YCIOBHM /IS MAIIMHUCTA.

B cootBerctBum ¢ tpedoBanmsamu ['OCT 12.2.011 oHM AOMKHBI MOAAEPKHBATH TEMIIEPATYpPy
BO3/lyXa BHYTpH KabuH He Hike uroc 14 °C. OHu MOTyT OBITH 3aBUCUMBIMU OT PaOOTHI AN3EIS, €CIIH
nX (YHKIIMOHNPOBAHUE OCYIIECTBIISETCS TOJIBKO MPH pabOoTafoNIeM An3ele, U He3aBUCHMBIMH OT €T0
paboThl (ABTOHOMHBIMH), €CIH UX (PYHKIIMOHUPOBAHHE OCYIIECTBISIETCS KaK MpH paboTaromemM, Tak U
pH HepaboTaromeM TU3ele.

7.3.4.1 B xaugecte 3aBucumMbix CYOK pexoMeHmyeTcs IpUMEHATS:

pamuaTophl-OTONUTENH W TpyOHblE TEINIOOOMEHHWKH, YyCTaHaBIMBaeMble B KaOMHE W
MOJIKJIIOYaeMbIe COOTBETCTBEHHO K CHCTEMaM OXJIAXKICHUSI U BBITyCKa OTPaOOTAaBIINX T'a30B JH3EJIs;

IITaTHbIE PaMaTOPbl CHUCTEMBI OXJIAKACHHS JHU3elsl, PaclojoKeHHbE B MOTOPHOM OTCEKE, C
yCTpOMCTBaMH 1O/IBOJIA TETIJIOTO BO3/lyXa B KaOWHY;

pas3NMuHble 0 KOHCTPYKIWH 3JIEKTPUYECKUE HarpeBaTesd (JIeKTpoKaJopru(epsl, HIEKTPONeYr U
MIaHEJIBEHO-JIyYHCThIE 000rpeBaTeNt), ycTaHaBIMBacMble IPEHMYIIECTBEHHO B KaOWHAX MalluH C
3NMEKTPUIECKIM WIH JTU3EIIb-3JICKTPHUECKUM ITPHBOJIOM.

7.3.4.2 B xauectBe He3aBHCHUMBIX (aBTOHOMHBIX) CYOK cremyer mpuMEHSTh Takue CHCTEMBI,
WCTOYHUKOM TEIUIOBOH JHEPrUM B KOTOPHIX SBJSIETCS OTONMHUTENbHAs WM BEHTWIALHMOHHO-
OTONHUTENbHAS yYCTAHOBKA, @ TAK)KE XKHIKOCTHBIE M BO3MYyILIHBIE IOAOTPEBATENHN, UCIOIB3yEMBIE B
cucreMax oborpea amuzeneit (mpunoxenue /).

[lepcrieKTUBHBIM HCTOYHMKOM TEIUIOBOM JHEPrMM aBTOHOMHOW CHCTEMBI OTOIUICHHUS SIBIISAETCS
TEIJIOBOM aKKyMYJIATOP.

Kpatkas xapakrepuctuka CYOK mnpuBenena B nmpuioxxenuu XK.

7.4 CPEACTBA YTEIIVIEHUA

7.4.1 CpenctBa yTemnueHHs MpeIHA3HAYEHBl Ui COXPAHEHHs TEIIOBOTO COCTOSHHS U3ENs,
arperaTtoB MEXaHWYECKON M THAPABIMYECKOH TPAHCMHUCCUH U KaOHHBI.

7.4.2 Db HEeKTUBHOCTD CPENICTB YTEIIICHUS 3aBUCHT OT:

TEMIIEPaTyPbl OKPYKAOIIETO BO3AYXa;

BPEMEHH, B TEUCHHE KOTOPOTO OCYHIECTBISIETCSI NMPOIECC COXPAHEHUS TEMIOBOTO COCTOSHHS
arperaros U y3JIOB;

BEJIMYUHBI TEPMUYECKOTO COMPOTUBIICHUS, KOTOPOE OHH OKAa3bIBAIOT PACCEHBAEMOMY TEILUIOBOMY
MOTOKY.

Kpatkas xapakTepucTiKa HHANBUAYAIBHBIX CPEICTB YTEIJICHUS IPUBEICHA B IpHuIokeHnH U.

7.5 CIEHUAJIBHOE CMEHHOE PABOYEE OBOPYIOBAHHUE

7.5.1 CnenmanbHOoe CMEHHOE pabodee 0OOpYyJOBaHHME MAaIlWH IPEAHA3HAYCHO ISl pa3paboTKh
Mep3ibIX TpyHTOB. JlaHHoe oOopyaoBaHWe BKJIIOYaeT pabo4mii opraH (WJIM HECKOJIIBKO pPabodmx
OpTraHOB), OCHAIEHHBIH pabOYMMHU HHCTPYMEHTaMH (3yObsSMH, pe3laMH W T.NI.) U CHAOKEHHBIN
CHeNHaTbHON MOABECKOH (cTpenol, paMoil W T.I.) AN KpemwieHus K 0a3oBoit mammHe. [Ipu sTom
pabounii mpomecc MOMKET OCYIIECTBIATHCS TNPH TEPEMENICHHH 0a30BOM MAIIWHBI (HETIPEPBHIBHBIA
nporiecc) uiu 6e3 3Toro (MUKINIECKH po1ecc).

OCHOBHBIE CBE/ICHUS 110 CMEHHOMY paboyeMy 000pyAOBaHHIO ITPEICTABICHBI B priIoxkeHnn K.



8 OCHOBHBIE TPEBOBAHUS 1O ITYCKY JIBUTATEJIEM MAIIIVH B YCJIOBHAX
HU3KUX TEMIIEPATYP U TIOAT'OTOBKA UX K PABOTE

8.1 OcHoBHBIE TpeOOBaHUS IO IYCKY IHM3EIbHBIX JABHTaTelied MallMH Ha 0a3e TPakTOpOB M
camoxoubIxX maccu — 1o 'OCT 20000.

8.2 OcHoBHBIC TpeOOBaHUA IO IyCKYy ABHTareied MamuH Ha Oasze aBTomMoOmimeit — mo OCT
37.001.052.

8.3 Ilyck kapOIOpaTOpPHOTrO MYCKOBOTO IBUTATENs U OCHOBHOTO JAN3EJIBHOTO JIBUTATEISI B YCIOBHAX
HHU3KHUX TEMIIEpAaTyp OKPYXKAaIOIIEro BO3AyXa CIEAyeT MPOU3BOANUTH B COOTBETCTBMU ¢ MHCTpykumei
MO 3KCIUTyaTalud MamuHbl. IIpy HMCIONB30BaHUM CPEACTB OONErdeHus! MycKa, CPEACTB TEILUIOBOU
MOATOTOBKMA JHU3€Nsl K IIyCKy M CPEACTB MOJAEPXKaHWS 3aJaHHOTO TEIJIOBOTO COCTOSHHUS B
MEKXCMEHHBIH Tepuoj| clieqyeT coOnogare TpeOOBaHUS K IYCKY JM3€Jsl, W3JI0KEHHbIE B
COOTBETCTBYIOIUX HMHCTPYKLHUAX MO IPUMEHEHHUIO JaHHBIX CPEJICTB.

8.4 Ilyck nBurareneil MamuH 06€3 IPUMEHEHHUS CPEJICTB TEIIOBOM ITOATOTOBKH JU3€IIs K ITyCKY WA
CPEACTB MOJAEPKAHUs 3aJJaHHOTO TEMJIOBOTO COCTOSHHUS B MEKCMEHHBIM NEepHoJ B COOTBETCTBHM C
tpeboBanusmu 'OCT 20000, pekoMeHTyeTcs OCYIIECTBIISTh:

IIpU TEMIIEpAType OKpyXkaromero Bo3ayxa 10 MuHyc 10 °C — ¢ HCIONb30BaHUEM B CHCTEME
CMa3KH IH3eiIs 3UMHETO Macia kiacca Bss3koctu 8 mo I'OCT 17479.1;
IIpU TEMIIEpAType OKpyXkaromero Bo3ayxa 10 MuHyc 20 °C — c HCIONb30BAaHUEM B CHCTEME

CMa3KH JAW3€eNs 3aryIIeHHOTo Macia kiacca Bsa3koctu 43/8 mo TOCT 17479.1.

8.5 CpencrBa obnerdeHus Mycka AW3ENs CIEAyeT HNPUMEHSTH MPU TeMIepaTrype OKpY>Karolero
BO3ayXa A0 MuHyC 25 °C.

B cny4ae nmpuMeHeHHsI 3TUX CPEICTB MPHU TeMIlepaTypax OKPY)KaloIlero Bo3ayxa oT MUHYC 15 nmo
wioc 25 °C auzenb peKOMEHIYeTCsl 3amlpaBiisiTh 3arylieHHBIMU WU CUHTETHYECKUMU MOTOPHBIMU
Macnamu (npunoxxenue B).

8.6 CpexactBa TEIUIOBOW NOATOTOBKM AM3eNs K INMYyCKYy U CpEeACTBA MOANEPXKAHUA 3aJaHHOTO
TEIJIOBOTO COCTOSIHUSI B MEKCMEHHBIH IEpUOJ CIeAyeT IPUMEHSTh IIPH TEMIIEpPaType OKPYKaIOIIero
Bo3ayxa a0 munyc 40 °C.

He pexoMeHyeTcs MoIAepKUBAThH 3aaHHOE TEIUIOBOE COCTOSIHUE JIU3ENIsl B MEXKCMEHHBIN MEPHOJT
B PEKHME XOJIOCTOTO XO0Ja, TaK KaK 3TO MPHUBOJUT K YCKOPEHHOMY OTJIOXKEHHIO CMOJHCTBIX U
OKHCIISIONIMX BEHIECTB, IMOSBICHUIO HAarapa Ha TIOPIIHAX, KOJbIAX K TOJIOBKE IUIUH/POB;
HEMPOU3BOJUTEILHOMY PACXOJOBAaHHIO €r0 MOTOPECYpCa, JU3eIbHOTO TOIUIMBA 1 MOTOPHOTO Maclia, a
TaKKe YBEJIIMUEHHIO BBIOPOCOB TOKCHYHBIX BEUIECTB C OTPabOTaBIIUMHU Ta3aMu B aTMOchepy.

8.7 OnTtuManbHBIM YPOBHEM KOMIUIEKCHON TEIUIOBOM IIOATOTOBKH IH3€NsA K IYyCKY sBIsAETCA
TeMIepaTypa BCEX €ro CUCTeM U y370B, paBHas mitoc 10 °C. ITpu 3ToM TeruioBoe Bo3/IeHCTBHUE JOIKHO
obecrieuynBaTh PABHOMEPHOCTh MPOTPEBa CHUCTEM JAM3ENS MpU OTKIOHEHWU OT YCTAaHOBJIEHHON
TemriepaTypsl He 6oiee 5 °C.

8.8 Tlocme mycka mau3elns mepej ero 3arpy3koil HEOOXOJUMO B TEUYEHUE 3—5 MUH 00CCICUYHUTH
paboTy AM3eNs Ha XOJIOCTOM XOJIy C IIENbI0 NOCTYIUICHUS] MOTOPHOTO Maciia K pab0o4YrM HOBEPXHOCTSIM
TPEHMUS.

9 SKCILTYATAIIMSI CHCTEM YIIPABJEHHMSI MAIIIMH B 3SUMHUIA NEPHOJ

9.1 CucteMsl ynpaBiIeHUs] MAIIKH 110 THUITY 3HEPTOHOCHUTENS TTOAPA3EIAIOTCS Ha THEBMAaTHIECKHUE,
THIPABINYECKHE, HICKTPHUECKHE M KOMOWHUPOBAHHBIC, IPHYEM KaXKash M3 HUX MOJKET BKIIOYATh B
CBOIO KOHCTPYKIIMIO JIEMEHTHI aBTOMATHKH, PHIYaKHO-TIAPHUPHBIX U JPYTUX MEXaHUYECKUX CBA3ECH.

9.2 Hamnyumed anmanTtanmeil K 3MMHHM YCIOBHSAM OKCIDTyaTaldd o00JafaeT 3JIeKTpHYECKast
cUCTeMa YIpaBJiieHHus. BXxozsiie B Hee 3JeKTPUUECKUE anmapaThl 3HAYUTEIBHO MEHEee YyBCTBUTEIIHHBI
K BO3JCUCTBUIO HM3KHX TEMIIEPAaTyp OKPYXAIOLIEr0 BO3AyXa IO CPAaBHEHUIO C DIIEMEHTaMHU
MTHEBMaTHYECKOMU, THPABINIECKON 1 KOMOMHHUPOBAHHOW CHCTEM YIPABICHHSI.

9.2.1 Ilpu SyeKTPUYECKON CHCTEME YIpaBIeHHsS HEOOXOJMMO, YTOOBI KHCIOTHBIE aKKyMYJISITOPBI
COXPaHSIH IJIOTHOCTh 2JEKTPOJIUTA, HOITOMY B 3UMHHI MEPUOJ ITY INIOTHOCTD CIENyeT MOBHIIIATh; B
MIPOTUBHOM CITydae CPOK CITy>KObI aKKyMYJISITOPOB OyIeT CYIIECTBEHHO COKpAIAThCS.

9.3 Ilpm 3uMHEH OJKCIUTyaTalii IHEBMATHYECKOW CHCTEMBI YIPABICHHS pPEKOMEHIyeTCs
€XEJHEBHO CITyCKaThb KOHICHCAT M3 PECHBEPOB, 4 IMPU TEMIIEPATYpPE OKPYKAIOIIEro BO3AyXa HIKE
MuHyc 25 °C 3Ty onepanuio ClieAyeT MPOBOIUTh 2—3 pasza B CMEHY.

9.4 TuapaBnuueckas cUCTEMa B 3UMHHUI NEpUOJ JIOJDKHA 3alpaBisThc padoveil JKUIKOCTBIO C
HU3KOI TemrepaTypod 3amep3aHus, 00JIaJaTh IOBBIIIEHHONW TepPMETHYHOCTBIO, 3JIACTUYHOCTHIO U
MOPO30yCTOMYMBOCTHIO PE3NHOTKAHEBBIX TPYOOIPOBOIOB M UX COCTUHEHUH.



10 TPEBOBAHUA BE3OITACHOCTH ITPU 3UMHEN SKCILTY ATAIIMA MAIIIAH

10.1 Obume tpeboBanus GezonacHocTH NpH AKcuryaranun mMamud — o TOCT 12.2.011, T'OCT
12.3.033.

10.2 OcHoBHbIe cienuduyeckne TpedoBaHus 6€30MaCHOCTH IPH 3UMHEN 3KCILUTyaTalliy MaIllvH:

3alpeIaeTcsl SKCIUTyaTHpPOBaTh MAIIMHBI C HEHCIPAaBHBIMH CHCTEMaMH W YCTPOHCTBaMH
OTOILJIEHHS KaOHH;

MpaBUIBHBIN BBIOOp paboyeid OmeXIbl, KOTOpas MODKHA OBITh IIPOCTOPHOM, CIIMTOH W3
HaTypaJbHOM TKaHW M 00ECICUMBATH XOPOIIYI0 IUPKYJIIIUIO BO3AyXa B MIPOCTPAHCTBE MEXIY HEH n
TEJIOM YEJIOBEKA;

KaJIOPUITHOCTh THINHM, YHOTPEOIsIeMON YEIOBEKOM, 3aHATHIM OOCITY)KMBAaHWEM M YIPaBICHUEM
MAIIMHOH, T0JDKHA COCTAaBIATH HEe MeHee 15—21 xJIx B cyTKH;

BCE TpPYIOEMKHE paboThl, CBS3aHHBIE C TEXHHMYECKUM OOCIY)KMBaHHEM W PEMOHTOM MallIVH,
PEKOMEHIYETCs TPOBOANTH B YCIOBHAX MTOCTOSTHHOM AKCILTyaTallMOHHOH 0as3bl;

3alpeIaeTcsl TPOraTh BIAKHBIMH PYKaMH METAUIMYECKHE IOBEPXHOCTH, OXJIAXKAECHHBIE [0
temnepatypsl Munyc 20 °C u Huxe;

MIPOTPEB TU3EIIsl MAIIMHBI B 3aKPHITOM IIOMENICHUH HE JIOJDKEH IPEBBIIIATh 5 MUH;

Ha CTOSHKax B MECTax IPOM3BOICTBA PadOT CTPOWTENbHbBIE MAIIMHBI CIEAYEeT PacIoyiaraTb TaKuM
00pa3oM, 9ToObI 0TpabOTaBIINE ra3bl HX JBUTATEINICH HE 3aayBaliCh BETPOM B KAOWHBI MaIlIlH;

IPU HCTIOJIB30BAHUM CPEIACTB OOJETYeHHs IycKa MalliH HWMETh HAaroTOBE HCIPaBHBINA
OTHETYIINTEIb, CyXOH IIECOK U IPyTHE CPEACTBA MOXKAPOTYILCHNUS;

KaTeTOPUYIECKHU 3aIpPeINacTCs MOIb30BaThCsl OTKPHITHIM IIJIAMEHEM MasUTbHBIX JaMI U (DaKesIoB AT
pa3orpeBa arperaToB H y3JIOB MallliH, 8 TAK)Ke HEUCIIPABHBIMH CPEACTBAMH OOJIETUeHHMs ITyCKa MallyH.

10.3 B ciyuasx oTpaBieHHs] 4YellOBEKa SKCIUTyaTallHOHHBIMU MaTepHajJaMd U OTpabOTaBIIUMHU
razamu, 0OMOPOXEHUsI, TOPAKEHHS DJIEKTPHUUECKAM TOKOM, TIAPOM U TOJYUYEHHUSI UM OXKOTOB CJEIyeT
HEMEJICHHO OKa3aTh [TOCTPa/IaBIIEMy IIEpPBYI0 MEANIIMHCKYIO TOMOIIb U OTIIPABUTH €ro B OJIvpKaiiniee
MEIUIMHCKOE YUpexkKICHHE.

11 TPEBOBAHUS OBECHEYEHUS KOJIOT'MYECKOM BE3OITACHOCTH
MPYU 3UMHEM SKCILTYATAIIMUA MAIIIAH

11.1 O6mmue TpeboBanms skomormdeckoit 6ezomacHoctn — mo ['OCT 21393, TOCT 17.2.1.02,
T'OCT 27436, 'OCT 12.1.003.

11.2 OcHoBHble crnenupuueckue TPeOOBAHUSA OSKOJOTHUECCKON O€30MaCHOCTH TPH 3UMHEH
OKCIUTyaTalluy MalllnuH:

pacder KOHIIEHTpauuii B arMoc(epHOM BO3AyXe BpEIHBIX (3arpsi3HSIONIMX) BEIECTB,
BBIOpACHIBAEMBIX C OTPAOOTaBIIMMH M KapTEPHBIMHU ra3aMu JH3eJeH, ClieyeT MPOU3BOAUTH C yUETOM
00IIero KOJIMYECTBa OJHOBPEMEHHO pPAbOTAIOIIMX B YCJIOBUSX HU3KUX TEMIIEPATYp OKpY’Karolero
BO3/lyXa W B TpeJeliaX OJHOr0 OOBEKTa MalluH, KOJMYECTBO KOTOPHIX [0 CPAaBHEHHIO C JIETHHM
MIEpHOIOM DKCIUTyaTalluy, Kak IPaBHiI0, yMEHBIIACTCS;

IpU pacdeTe KOHLEHTpauid B aTMOC(EepHOM BO3IyXe BpEIHBIX (3arps3HSIONINX) BELICCTB,
COJICpIKaIIMXCsl B CyMMapHBIX BBIOpPOCAaX IOCTOSIHHBIX 0a3 MeXaHW3alMH, HEOOXOIMMO YYHTHIBATh
HaJIM4YHE JTOTIOTHATENFHBIX HCTOYHUKOB 3arPsI3HEHUH, YKa3aHHBIX B I1. 9.2 TIPUIIOKEHUS A;

C I[EeNbI0 YMEHBIICHWS BBIOPOCOB BPEIHBIX (3arps3HSIONINX) BEHIECTB C OTPaOOTABIIUMH M
KapTepHBIMH Ta3aMH Ju3elieii MaliimH He0OX0MMO 00eCTIeYrBaTh ONTHMAIBHEIN TETTOBOH PeKUM IpH
paboTe UX MO/ HArpy3KOW M Ha XOJOCTOM XOAY 3a CUET MPUMEHEHHs Pa3lWYHBbIX MHAWBUIYaJTbHBIX
CpeACTB yTeruieHusi jausens (mpuioxeHue M), a Takke cokpalleHHe OOIIeiH MpOJOKUTENbHOCTH
paboThI TU3elieil Ha X0JIOCTOM X0y M OCYIIECTBICHHE UX MyCKa MOCIEe TEIIOBOH NOATOTOBKH;

B KauecTBE JOMOJHHUTEIBHBIX TEXHUYECKUX CPEJCTB, YMEHBINAIOUIMX BBIOPOCHI BpPEIHBIX
(3arps3HAIOIIMX) BEUIECTB C OTPa0OTABUIMMHU M KapTEPHBIMH Ta3aMH, LENecOoOo0pa3HO HPUMEHSTH
KaTaJJATUYECKHE HEWTPaIN3aToOphl, Ca)XXEBbIE PEreHepUpyeMble (MIBTPHI M CHUCTEMbI pEereHepaliu
TOTUTUBHBIX UCTTAPCHU.



MPUJIOXKEHHUE A
(ctipaBo4HOE)

HEKOTOPBIE MEXAHU3MbI BJIMSAHUSA 3UMHEM DKCILTYATAIIUUA HA
TEXHUYECKOE COCTOSSHUE MAIIINH 1 ®U3NOJIOI'MYECKOE COCTOAHUE
IHEPCOHAJIA, 3AHATOI'O OBCJIIYKUBAHUEM U YIIPABJIEHUEM MAIINHAMUA

1 XpynkoMmy pa3pyLICHUIO B YCIOBUSAX HU3KUX TEMIIEPATYP MOJABEPIKEHBI AETAIM U3 IJIaCTMacC U
pe3uHbl. 3aMOpOKEHHbIE TTHEBMAaTHUECKUE IIMHBI MOTYT Pa3pyILINTHCS MIPH Hae3[e Ha IpensTcTue. B
cly4yae NpUMeEp3aHusl K TPyYHTY B MOMEHT Hadajla ABM)KEHUS MOXKET IPOU30WTU BBIPHIBAHUE YUYaCTKa
IIMHEI B 30HE KOHTAKTA.

2 ITlo mpuymHe XJIAaJHOJIOMKOCTH, a TaKKe H3-3a YXYAIICHUS YCIOBHUM CMa3Kd 3HAYUTEIIHLHO
CHIKAETCS TOITOBEYHOCTE CTAILHEIX KAHATOB OOLIYHOIO MCIIOJHEHHS.

3 B 3uMHHX YCIOBHSX Ha pabOTOCIIOCOOHOCTh MAIIMH OOJIBIIOE BIMSHUEC OKA3BIBAIOT JOPOKHBIC
YCIIOBHSL: TNTyOMHA CHEXXHOTO MTOKPOBA, CTPYKTYPa M ITIOTHOCTH CHETa, KO3 (UIMEHT CUEIUICHUS KOJIeC
(TyceHuI[) ¢ TPYHTOM, HallMUHWE HA IMYTH TEPEMEHICHHS OOJNEICHENBIX YYaCTKOB M CKPBITBHIX IOJ
CHETOM TIPEIIATCTBHH, a TAaKXKe HEKOTOPhIe KOHCTPYKTUBHBIE ITApaMeTPhl MaIIMHEI (YIeIFHOE TaBICHIEC
Ha TPYHT, BEJIMYWHA TOPOKHOTO TIPOCBETA, TUI IIMH, PUCYHOK MPOTEKTOPa IIMH U JIp.).

VYmpapneHne BOXKACHHEM MAaIlliH B 3MMHEE BpEMs IO OOJEACHENBIM JAOpoTraM H3-3a YXYyAIICHUS
CHeIUIeHHs KoyieCc (TYCEHHMI) COMPSDKEHO C OIMACHOCThIO OYKCOBaHHS Kojec (TYyCEHHI), 3aHOCOM
MalINHbI ¥ BO3MOKHBIM €€ ONPOKHUIBIBAHUEM.

4 3arpygHEeHHS NPH IMyCKe OU3eNell MAaIlWH BO3HHUKAIOT M3-32 CIIOXKHOCTH CO3JAHHS ITyCKOBOH
YacTOTHI BpallleHUs KOJICHYATOTO Baja, a TaKkKe W3-3a YXYALIEHUS YCIOBUU cMeceo0pa3oBaHUA WU
CaMOBOCIIAMEHEHHSI CMECHU JU3EIHHOTO TOIJINBA C BO3IYXOM.

4.1 OcHOBHOI MPUYMHON YXYHIIEHHOTO CMeceo0pa3oBaHMs M HU3KOH CaMOBOCIIAMEHSIEMOCTH
CMECH SBJLIETCS TUTOXAs HCIAPSAEMOCTh TU3EIBHOTO TOILIMBA, B OCOOCHHOCTHU €T0 TSHKEIBIX (DpaKIIHid.

HcnapsieMOCTh yXY/IIACTCS BCIEACTBHE IUIOXOTO pACIbUIa TOIUIMBA (POPCYHKAMH H3-3a €r0
MOBBINICHHON BSA3KOCTH. KpoMe TOro, XOJOJHBIC CTCHKH JeTalici, 00pa3yromux KaMepy CrOpaHWs,
WHTEHCUBHO OTBOJAT TEIUIOTY OT CMECH, M3-3a YEro 3aMeJUIeTCs MpPOLECC HAarpeBaHUsl CMECH 0
TEeMIIEpaTypbl CAMOBOCILIAMEHEHUS.

4.2 TloHWXEHHBIH TEIUIOBOW pPEXMM pPa0OTAIOIMIEro IW3eNs SBISACTCS MPUYNHOW WHTECHCHBHOTO
00pa30BaHUs CMOJNHCTHIX M IPYTHX OTIOKEHUH Ha ETalsIX HIHHAPOIIOPITHEBOM TPYIIIBI, UTO TAKKE
OKa3bIBAa€T OTPULIATEIBHOE BIUSHUE HA €0 HAJECKHOCTD.

5 Temmeparypa OKpY>KaroIlero BO3ayXa sABJISIETCS OCHOBHBIM (DAKTOPOM, OMPEACIISIFOIIUM KaueCTBO
(hYHKIIMOHMPOBAHUS ¥ HAICKHOCTH THIPONPUBOIA MAIITHH.

5.1 BnusHue HU3KUX TeMIepaTyp BBIpaXKaeTcs, IPeXJe BCETro, B YBEIMYCHUU BA3KOCTH paboueit
SKUJKOCTH, YTO MPUBOAUT K POCTY BHYTPEHHUX THAPABINYECKUX COTPOTHUBIIEHUH U, CIEIOBATENBHO, K
CHIDKCHHIO KO3((UIMECHTa TOJIC3HOTO JEHCTBHS THIPONpUBONA. [Ipu OMpEeICHHOM YPOBHE
MOBBIIICHUS BSI3KOCTH paboyeii )KUAKOCTH padoTa THIPOTIPHUBO/IA CTAHOBUTCS HEBO3MOXKHOM.

VBenuueHHe BS3KOCTH pa0oOYei JKUAKOCTH CHIDKACT OBICTPOJCHCTBHE THIPOAIIIAPATYPHI,
MPUBOJUT K POCTY YCHWIMM Ha PYKOSTKAX M MEAANSAX YHPABIEHUS, YTO MOBBILIAET yTOMISIEMOCTh
oreparopa.

5.2 Huzkme TemmepaTypsl OKpPY)KAOIIeT0 BO3AyXa BIHAIOT Ha HAJISKHOCTh PE3WHOBHBIX
YVIUTOTHUTENBHBIX JIeTallell, 00eCTIeYMBAONIIX TEPMETH3ANNIO Y3JI0B THAPOIIPHBOAA, H, TIPEIKIE BCETO,
TUAPOIMIMHAPOB. IlpuyMHBI OTKa3a YMJIOTHUTENEW 3aKIIOYalOTCd B CHUKEHMM 3JaCTHYHOCTU
MaTepuala, B €ro ycajake, CBI3aHHOM ¢ BBICOKMM 3HauCHHEM KO3()(DHUIIHCHTA THHEHHOTO PACIIUPEHUS
JIaCTOMEPOB, a TaKke B paspyllaonieM BO3JACHCTBHUM Halenu, oOpasyloleiicss Ha IIToKax
TUIPOIMINH/IPOB.

5.3 TloBblIIcHHAS BA3KOCTh pab0OYeH JKUAKOCTH CIOCOOCTBYET Pa3phiBYy MOTOKA U BOSHUKHOBCHUIO
KaBHUTAI[MA BO BCACBHIBAIONICH JIMHWHU, YTO COMPOBOXKIACTCS IIyMOM, BHOpamueidl TpyOOmpoBOJOB U
WHTEHCUBHBIM OSPO3HOHHBIM HM3HOCOM Hacoca. B CcBOlo ouepenb KaBUTAlUs NPUBOJAUT K
MEHOOOPa30BaHMIO B pabOYCH KHUIKOCTH.

5.4 TloBbllIeHHAs BA3KOCTh TPAHCMHCCUOHHBIX Maces MPUBOAUT K morepe 10 50 % MoliHocTH Ha
MIPEOJOJIEHUE BHYTPEHHUX COIPOTUBIEHUN B CHJIOBBIX II€peladax, BbI3BIBAET MEPETPY3KYy U
TTOBBITICHHBIN H3HOC 3y0UaTHIX KOJIEC, ITOIIHITHUKOB, (PPUKIIMOHHBIX MY(T.

6 B yCIOBHSX HH3KHX TEMIIEpATyp HaWOONBIINE CIOKHOCTH BO3HHKAIOT C AKCIUTyaTaIuen
HauOoJee yIaJeHHBIX OT OINepaTropa dJIEMEHTOB CHCTEMbI YNPaBJICHHs, KOTOPbIE HEMOCPEICTBEHHO
B3aMMOJICHCTBYIOT ¢ Pa0OYMMHU OpraHaAMH MAIllHHBI.

7 HaxomneHnue u 3aMep3aHue KOHJICHCATa BOJBI B THIPABIMUYECKUX M MTHEBMATHYECKUX CHUCTEMax
CHUKAET HAJIe)KHOCTh CUCTEM YMPaBJICHUS MAalTUHAMHU.



7.1 Hakomenune BOJblI B THAPONPHUBOAEC CBA3AHO C BBIACICHHUEM KOHACHCATa U3 BO3AYyXa BHYTPU
ruapobaka. 3amep3aHHe BOJbl NPUBOAUT K 3aCOPEHHIO  (HIBTPOIIEMEHTOB ILIABAIOIIUMU
KPHCTaJUIAMH JIb/1a, 3aKJIMHUBAHUIO ANapaTyphl YIIPABIECHHS, a B OTAEIBHBIX ClIydasX — K HOJHOMY
MEPEKPHITHIO JIHJJOM KaHAJIOB U TPyOOIIPOBOIOB.

7.2 Tlpm sKcrulyaTalyMy IMHEBMATHUECKHX CHUCTEM YIPaBIICHHS OCHOBHBIE TPYAHOCTH CBSI3aHBI C
3aMep3aHieM BOJbI, BBIICIMBILEHCS U3 BO3IyXa B BUIE KOHAeHcarta. [Ipu 3ToM 00pasyroTces JensHble
npoOKH B KaHanax, TpyOONpoBoIaxX, (HIbTpax, MEPEeKPHIBAIOIIME WX CEYCHHS; 3aKIMHUBAKOTCS
BeHTHIM, KpaHbl, pacIpeieNuTeNd | Jpyrue ammaparsl ynpaeieHus. s obecrieyeHus
paboTOCIOCOOHOCTH NMHEBMAaTHYECKHX CHCTEM HPH HH3KUX TEMIIepaTypax OKpPYXKAIOIIero BO3AyXa
clienyeT NPHHUMATh CHEeNUaNbHbe Mephl JIA CYLIKH BO3IyXa, YAAJeHUs KOHIEHcaTa, MOAOrpeBa
BO3/yXa WJIM CHIDKEHHUS €r0 TeMIIepaTyphl 3aMep3aHus.

8 3uMHUMIT mepuo] IKCIUTyaTalluu sIBJIsIeTCS HanboJjee TSDKENbIM Uit o0ecrieueHns: 0e301acHOCTH
TpyZa NepcoHaja, 3aHATOr0 OOCIY)XHBAaHHEM W YIPaBJIEHHEM CTPOMTEIbHBIMU MamnHamu. Huskas
TEMIIEpaTypa OKpYXKAIOLIEro BO3JyXa, NPOJODKUTENBHBIE W CWJIBHBIE BETPHI, ITOBBINICHHAS
(u3mueckas ¥ IMOLMOHANIbHAS HAarpy3Ka Ha OpPraHHM3M YellOBEKa, a TaK)Ke MHTEHCHBHAs TEIIOOTAava
OKa3bIBAIOT HETaTHBHOE BIMSHHE HA €0 pab0TOCIIOCOOHOCTh U (PM3HOJIOTHYECKOE COCTOSHUE.

9 B 3uMHMIA TIepHOJ] HKCIUTyaTallid MAIlIMH YBEIUYHBAIOTCS BHIOPOCH BPEIHBIX (3arpsA3HSIIOMINX)
BEIIECTB, COJEPIKAILIMXCSA B OTPaOOTaBIIMX M KAPTEPHBIX r'a3aX MX JBHTaTeleil BHYTPEHHETO CrOPaHUsL.
OCHOBHBIMH MIPUYMHAMH YBEIUYCHHBIX BHIOPOCOB BPEIHBIX BEIIECTB ABIISIOTCS:

MOHIKEHHOE TEIJIOBOE COCTOSHHE CHCTEM, Y3JIOB U JieTalleld T3eiIs BO BpeMs ero padoThl;

YBEJIWYEHHAsI IPOJOIDKUTEILHOCTE PAOOTHI U3 B PEXKUME XOJIOCTOTO X0/1a;

IYCK XOJIOZHOTO JTH3EIs.

9.1 TloHMKEHHOE TEIIOBOE COCTOSIHME CUCTEM, Y3JIOB M JeTajel Iu3elsi BO BpeMsi ero paboTsl
NPUBOJMT K YXYIIICHHIO MPOIecca CrOPaHusi B HEM TOILIMBA. B pe3ynbTare 3TOro B 0TpaboOTaBUIMX U
KapTepHbIX r'a3aX yBEJIMYHMBAETCs 00Iee KOJMYECTBO OKHCH YINIEpO/ia, YIIIEBOJOPOIOB, B TOM YHCIIE
Oenzo(a)mupeHa kak Hauboiee OMAacHOW PAa3HOBUIHOCTH YIJIEBOJAOPOJOB, a TaKXKe CaxH,
(hopmanpaeruia u Ipyrux BpeIHbIX BEIIECTB.

YBenuueHHas! IPOJOIDKUTEILHOCTE pabOThl TU3EIsl B PEXKUME XOJIOCTOTO X0J1a U ITYyCK XOJIOHOTO
JU3eIsl TOXKE TPHBOAAT K YXYZIIIEHHIO IPOLECCOB CrOpaHMs TOIUIMBA M YBEIMYCHHUIO BHIOPOCOB
BBIIIETIEPEUHCIEHHBIX BewecTB B 8—10 pas.

9.2 B 3uMHUWI TepHOJ SKCIUTyaTaldH MANIWH YBEJIHYHUBACTCS HONOJHUTENBHOEC KOIHMYECTBO
MCTOYHHUKOB 3arpsi3HEHHMI 3a cueT HeOOXOAMMOCTH MPUMEHEHHS CPElCTB OOJErdeHus MyCcKa MalldH.
TakuMu NCTOYHUKAMHU SIBISIIOTCS CHCTEMBI 000TpeBa An3elnell ¢ moporpeBatesiMu (Ipruioxenue 1) u
HEKOTOpBIE TPYIIIOBBIE CpelncTBa oborpeBa amseneil (mpmmoxkeHne E), paboTa KOTOpHIX CBs3aHA C
HEOOXOAMMOCTBIO C)KHTAHWS TOIUIMBa (YyCTAaHOBKH BOJO-, IIapo-, BO3ayxooborpeBa, oOorpesa
ra30BO3/YIIHON CMECHIO U HH(PPAKPACHOTO T'a30BOro 000rpesa).

NPUJIOKEHUE b
(ctipaBoYHOE)

OCOBEHHOCTH BBINTOJHEHHUS ONEPALIMI CE30OHHOI'O OBCJIYKUBAHUSA
AT'PEI'ATOB, CUCTEM U MEXAHNU3MOB MAIIUH ITPU ITOAT'OTOBKE
UX K 3UMHEM SKCILUTYATALIAA

JIA3EJIbHBIN IBUT'ATEJIb

IIJ'IH JANU3CIBbHOTO JABHUIATCIIA HaI/I6OJ'Iee BaXXHBIMU C TOYKHU 3PCHUA 3UMHEH OKCILTyaTalluu SABJIAFOTCA
CHCTEMBI OXJIAXKACHUSA, CMAa3KH U ITUTAHUA.

OmnacHocTb pa3sMOpaKuBaHUS Ju3ens yCTpaHseTcs MIPUMEHEHUEM CHenuanbHbIX
HHM3K03aMep3aoluX OXJIXKIAIUX KUAKOCTEH — aHTU(GPU30B HA OCHOBE OSTHJICHIIMKONIA
(npunoxxenue B). Mcnonps3oBaHue uIst 9TOM LEAM AW3EIBHOIO TOIUIMBA MM MAalOBA3KHX Macel He
JIOITyCKaeTCs, TAaK KaK CO3/1aeT MOBBILICHHYIO MT0KapOOMACHOCTb U BBI3BIBAET MPEXKAECBPEMEHHBIN OTKa3
PE3UHOBBIX JI€Taledl CHCTEMBl OXJIQXKJICHHS H3-32 HECOBMECTHMOCTH MaTepHana 3TUX JAeTaled ¢
HedTenpoyKTaMu.

Ilepen 3ameHol oxnakmaromied BOABI HAa aHTH(PHU3 CIEAYeT MPOMBITH CHCTEMY OXJIAXKICHUS.
IIpombIBKa TPOM3BOANTCA C LENBIO YIYUIICHNS TEIUIonepeaadn. B mpomecce MpOMBIBKH U3 CHCTEMBI
OXJIQXKICHUS TOJDKHBI OBITH yJAlICHbl HAKHUIb, WIMCTBIC OTIOXKEHHS, IIUIAM M HPOIYKTHl KOPPO3HH.
[TpoMbIBKa MNpPOM3BOAMTCS CIIEHATbHBIME pacTBopamMu. HaubGonee 3¢d¢dexTHBHBIME cpelcTBamMu
yJlaJleHHs] HAKUIIH SIBJISTIOTCS PACcTBOPBI rekcameTtadocdara HaTpust 1 XPOMITHKA.



OnTuManbHBIA TEIJIOBOW PEXHUM JH3eisl B 3UMHEE BPEMs JIOJDKEH IOAJEPKUBATHCS 32 CUET
YMEHBIICHUS TEIUIOOTAAaYd B OKPY)KAIOLIYyI0 Cpely. YMEHbIIEHHE TeIUIOOTAAa4u OT OloKa Au3ens
JIOCTHTaeTCs NPUMEHEHUEM HWHAMBUIYaJIbHBIX CPE/ICTB yTEIUIeHUs. PekoMeHIyeTcsl Takke yTeIusiTh
narpyOku paauaropa (npuinoxenue 1).

CokpallleHHne BpPEMEHM BBIXOJA JW3eJii Ha ONTUMAJBHBIA TEIUIOBOM PpEXUM JOCTHIAeTCS
MPUMEHEHHEM IITaTHOTO TEPMOCTATa, MPEeIyCMOTPEHHOTO €ro KOHCTPYKIMEH, HO MpH TeMIIepaType
OKpy>Katomiero Bo3ayxa Hmke muHyc 30 °C 3a cdeT TepMocTaTa, Kak IpaBWIO, HE 00ECIIEYMBACTCS
Tpebyemasi CKOpOCTh IporpeBa amsens. B aTom ciaydae TpeOyeTcs yMEHBIICHHE CKOPOCTH IOTOKa
BO3/lyXa 4epe3 paguaTop WIN CKOPOCTH IUPKYIALUH OXJIAKAAIOIIEH KHIKOCTH.

PerynupoBaHue CKOpOCTH MOTOKa BO3AyXa B HEKOTOPBIX KOHCTPYKIMSX AW3ENBHBIX ABUTaTeNeH
o0ecrieunBaeTCsl CHCTEMONW aBTOMAaTHYECKOTO OTKIIOUCHMS W BKIIOYEHHA BEHTHILITOpa. llpm
OTCYTCTBUH TAaKOW CUCTEMBI BO3JYIIHBIH MOTOK CIEAYeT PErYIMPOBATh C IOMOIIBIO WHIUBHIYAIbHBIX
CPEACTB yTEIUICHWs, YCTaHABIMBaeMbIX Ha paauartope (mpuinoxenue IM). Bo3moxHo Takxke
COKpallleHHEe KOJIMYEeCTBa JIONAcTeil Ha BEHTWIATOPE WIM YMEHBUIEHHE yIyla HMX HakJIOHa IO
OTHOIIIEHHIO K TNIOCKOCTH BPAIIEHUSL.

[Tpyu BBIMONTHEHUH CE30HHOTO OOCITY)KMBaHHUS HEOOXOJNMO OCYIIECTBISTH NMPOBEPKY MUCIPABHOCTH
BCEX 3JIEMEHTOB CHCTEMbI OXJIQXXICHHUS: TEPMOCTATa, PEMEHHOH Iepefadyd IPHBOAA BEHTHIIISATOPA,
JMICTaHIIMOHHOTO TepMoMeTpa u 1ip. Ocoboro BHUMaHUs TpeOyeT MpoBepKa TepMETHIHOCTH CHCTEMBbI
OXJIKICHUS, TaK KaK yTedKa OXJIKMAIOMIEH >XHIKOCTH HE TOJBKO BIHMSIET HAa TEIUIOBOM PEXHUM
JIBUTaTeNs W TPHBOAWT K TMOTepe aHTU(pHU3a, HO IPU IONAaJaHUU €€ B MOTOPHOE Macio Ppe3KO
YBEIMYMBACTCA MHTCHCUBHOCT M3HAIINBAHUS JTU3EIIS.

OCHOBHBIMU TOATOTOBUTEIBHBIMH MEPONPHUATUSAMH 110 CHCTEME CMa3KHM JU3EIBHOTO JIBUTATENs
SBJSIFOTCSL TIPOMBIBKA CHCTEMBI, 3aMe€Ha JIETHET0O MOTOPHOTO Macia Ha 3UMHEe W IpOBepKa
WCIIPaBHOCTH DJIEMEHTOB.

[TpoMbIBKa cHUCTEMBI CMa3KH TpeOyeTcs Uil yOajieHWsl 3arpsi3HSIONMX TpUMeceld B BHIC
B3BEIICHHBIX YacTHI], OCAJKOB W CMOJIMCTHIX OTJIoxkeHWH. Hambomee s¢ddextnBHO mnpumeHeHue
CHEUUaIbHBIX MOIOIINX CHHTETUYECKHX CPENCTB. B 3TOM ciydae Mo OKOHYaHUM NPOMBIBKH TpeOyeTcs
TIIATEJIbHOE yJaJIeHNEe MOIOIIETO PACTBOPA CKATHIM BO3YXOM, TaK KaK IPU IIPOCTOM CJIMBE B CHCTEME
ocraercst 10 20 % TPOMBIBOYHOM JKHIKOCTH, KOTOpas, CMEIIMBASCH CO CBEXHM MAacioM, Pe3KO
YXyIIIaeT ero KaYeCTBEeHHBIE XapaKTEepPUCTUKHU. [IpOMBIBKE IOIBEPraloOTCs TaKXKe CeT4aThle (QUIBTPHI,
HEeHTPU(YTH ¥ MacisIHbIE PanaTOPHI.

PexoMenryemble 3MMHHAE COPTa MOTOPHBIX Macel IPUBEICHBI B IIPHIIOKEHIHN B.

ITpu ce30HHOM 00CITY>KMBaHUH, KPOME OIEpalnii, IEPEINCICHHBIX BBIIIE, TPEOYETCS BBINOJIHSITH
NPOBEPKY TePMETUYHOCTH CHCTEMbI CMa3KHM, HCIPAaBHOCTH CHUCTEMbl BEHTHISALUM Kaprepa,
MEePEIyCKHBIX KJIANaHOB (DMIIBTPOB U KOHTPOJIBHOTO MaHoMeTpa. [yt 3MMHero nepro/ia, Kak mpaBuio,
TpeOyeTcs OTKIIOYEeHHE MAcIITHOTO PaauaTopa.

[Ipu Temmeparype oOKpyXkaromero Bo3ayxa Hmwke MuHyc 25 °C Tpebyercsi IONOJIHUTEIHHOE
yTEIUICHHE KapTepa U MacisHbIX (QUIBTPOB.

[ToaroroBka cHCTEMBI MHUTAHMS U3EIST BBITOJHACTCS C LIENBIO MPENOTBpAIICHUs 00pa3oBaHUs
JIeJITHBIX TIPOOOK, MEPEKPHIBAIOIINX M0/ady TOIUIHBA; EepeBOia TOILUTMBHOW CHCTEMBI C JISTHUX COPTOB
TOIUIMB W Macel Ha 3UMHHE; HACTPOWKM TOIUIMBHOM CHCTEMBI Ha YBEIMUYCHHYIO I0Jady TOILINBA,
COOTBETCTBYIOIIYIO 3UMHEMY CE30HY; IOJKIIOYEHHUS MPHUCIOCOOICHUH, 00ecneynBaomux 00orpes
BO3/lyXa M TOIUIMBA, a TAaKKE YCTPOMCTBA TEIUIOM3OJSIIMM M 000TpeBa TOIUIMBHOIO Oaka M
TOIUIMBOTIPOBOJIOB.

OCHOBHBIM MECTOM CKOIUICHHS BOJBI B CHCTEME ITUTAHUS SBISIETCS TOIUIMBHBIN Oak. st ynanenus
BOJIBI U 3arps3HAIONIMX OCAJKOB TPH CE30HHOM O0CIY)XMBaHUU TpeOyeTcs CIUTh OTCTOM 3 Oaka,
(unbTpa, OTCTOMHUKA; B HEOOXOIUMBIX CIy4asX — MPOMBITh.

Jns mepeBoja cucTeMbl Ha 3UMHHME COpTa TOIUIMBA M Macjla HEOOXOAMMO HE TOJBKO IOJIHOE
ylaJeHHe JIETHEro TOIUIMBA, HO TaKXKe M 3aMEHa Macla B TOIUIMBHOM HAcoCe, PEeryisaTope H
BO3/IyLITHOM (HIIBTpE.

Hacrpoiika TOMIMBHOW CHCTEMBI Ha YBEIWYEHHYIO M0Jlauy TOIUIMBAa TPeOyeT COOTBETCTBYOLIECH
PETYJIMPOBKH TOIIMBHOTO HAcoca BBICOKOTO jaBieHHs. OIHOBPEMEHHO MIOJDKHA IPOWU3BOJUTHCS
IpoBepKa padOTHI TOIUTMBOIIOIKAUYMBAIOLIETO HAcOca U (POPCYHOK.

Viydimenne ucrapsieMOCTH TOIUTMBA U o0ecTiedeHre ero OecnepeOoitHOM moaun JOCTHTAIOTCS 32
cdeT o0orpeBa BO3/yXa M TOIIIHMBA, OCYIIECTBIIEMOTO IyTEM HCIOJIB30BAHUS N3Ty9aeMOW CTEHKaMHU
JBUTATENs TEIUIOTH. J[I1 3TOro 3acioHKa BIYCKHOTO BO3AYXOBOZAA JIOJDKHA OBITH IEPEKIIOUEHA B
nonoxxenue «3umay». Ilpn Hanmuuu Ha Ou3eNe MITaTHOM cHCTEMbl 00OrpeBa TOILUIMBA OHA TaKXKe
JIOJDKHA OBITh MepeBe/ieHa Ha 3UMHHN PEXUM.

[Tpu HU3KKX TeMIeparypax OKpPY’KAaroILIero BO3/yXa CIeIyeT NPUMEHSTh CIIeHaIbHOE YTEIUICHHE
TOIUIMBHOTO 0Oaka, Hacoca, (GUIBTPOB M TPYyOONPOBONOB, a MPU HEOOXOAWMOCTH OpPraHU30BaTh HMX



HETPEPHIBHBIN 000TrPeB C MOMOINBI0 OTPAOOTABIIMNX T'Aa30B MM JKHUIKOCTH M3 CUCTEMBI OXJIAXKICHUS
paboTaroIIero qU3es.

SJIEKTPOOBOPYJIOBAHUE

ITpn moAroTOBKE 3JEKTPOOOOPYNOBAaHHMS MAIIMH C IPUBOAOM OT IHU3EIs TpeOyeTcsl BBIIOIHUTH
MPOBEPKY HCIPABHOCTH HJIEKTPONPOBOAKH W KOHTPOJIBHO-M3MEPUTEIBHBIX MPUOOPOB, TEXHMYECKOTO
COCTOSIHMSI aKKyMYJISITOPHBIX Oartapeif; HaCTPOHKY CHCTEMbI 3aKHUTaHMS ITyCKOBOTO KapOIOpaTOpPHOTO
JBUTaTeNs Ha 3MMHUI PEXUM paboThl, TOBBIIIEHHUE MTIOTHOCTH IEKTPOJINTA U YTEIICHHE.

B cucreme 31eKTpooOOpyIOBaHMS OCHOBHOE BHHUMAaHHE CJIENyeT oOpamiath Ha COCTOSHHE
MPOBO/IOB M MX coeluHeHMi. HapymieHue u3onsanuu, 0COOEHHO B JIMHHUAX BBICOKOTO HANpPsKEHUS,
BBI3BIBAET YTEUKY TOKA MJIM KOPOTKOE 3aMbIKaHHE, KOTOPOE MOXKET ObITh IPUUUHOM MoXkapa. Y MallvH,
OCHAII[EHHBIX CHJIOBBIM 3JIEKTPOIIPHBOJIOM, 5TO CO3/Ia€T OMACHOCTh MOPaXKEHHs JIOJCH TOKOM.
Pazpymienne W30IALMM TIpH TeMIlepaType OKpy)Karomero Bo3ayxa Hike MuHyc 30 °C moxer
MIPOM30MTH B pE3yJIbTaTe 3aMOPaKMBaHMs H3OJSIIIMOHHOTO Marepuaia M Iepexoja ero B XpyIKoe
coctosiue. I[loaToMy Ui TakuMX YCJIOBHH IOJDKHBI HCIIONIB30BAaThCS TPOBOJA C MOPO30CTOMKOM
U30JIAAEHN.

HennoTtHoe mpucoeanHeHHEe TPOBOJOB BBHI3BIBAET HCKPEHHE, OOTrOpaHHEe KOHTAKTOB M Pa3phIB
aneKTprudeckoi menu. [IpnanHOM 3THX HENCIPaBHOCTEH YacTo SABIAETCS KOPPO3HsL, 0COOCHHO B CHIPOE
U XOJIOZHOE BpeMs roia. [y mpenoTBpalieHuss KOPPO3UH Ha MeCTa COEAMHEHUH CllefyeT HaHEeCTH
CHeNHaNbHbIH 3amuTHEIA Matepuan (MoBuiab, TekTwia), KOHCEPBALMOHHYIO IUIACTHYHYIO CMAasKy
(I1BK, Topcuon), miacTHINH WX TePMETHIUPYIONIYIO 3aMa3Ky.

Ocoboe BHMMaHME cJeyeT oOpallaTb Ha Te 3JEMEHTBHI 3JEKTPOOOOpPYIOBaHHS, OT KOTOPBIX
3aBHCUT HAJISKHOCTh IIYCKa JAU3E/I MPH HU3KKUX TeMIIepaTypax, — aKKyMYJISITOpHas 0arapes, craprep,
reHepaTop, CBEUH 3a)KUTaHUs 1 MarHETO ITyCKOBOT'O KapOIOpaTOPHOTO IBUTATEIISL.

[Tpyn monaroroBke akKyMyJSITOPHOM Oarapew JOJDKHBI OBITH NPOBEPEHBI (haKTHYECKash eMKOCTh,
TUTOTHOCTh 3JIEKTPOJIMTa M €ro YpOBEHb, CTeleHb 3apspkeHHOcTH Oartapen. TouHoe ompejeneHue
(hakTHYECKOH EMKOCTH aKKyMYJISITOpHOU OaTapen o0OecrieunBaeTcs IPOBEICHUEM 3apsiTHO-Pa3psJHOTO
(KOHTPOJIBHO-TPEHNPOBOYHOTO) IIUKJIA. HOpManbHast IIIOTHOCTH JIEKTPOJINTA MTOTHOCTHIO 3apsKEHHOM
Garapen IOJDKHa COOTBETCTBOBATH TPEOOBAHWSIM WHCTPYKIMHM MO ee HJKciulyaranuu. CreneHs
3apsHKEHHOCTH OTIPEeIsieTCsl 0 (PaKTHIECKON TUIOTHOCTH JJICKTPOJINTA B KKAOM aKKyMYJISATOPE WIH
IO 3JIEKTPUIECKOMY HaNpPSDKEHUIO.

Crnenyer yuWThIBaTh, 4YTO II0 Mepe IOHIKEHHS TEMIIEPATypbl OKPYXKAIOIIEro BO3LyXa
pabOTOCTIOCOOHOCTh AKKYMYJISTOPHOW OaTaped CHIDKACTCS B CBS3M C 3aMEJICHHEM XHUMHUYECKUX
peakuuii B3aMMOAEHCTBUS 3JIEKTPOJIUTA CO CBMHILIOM ILIACTHH. Ilo3TOMy mIpu HM3KHX TeMIeparypax
HEoOXOAMMBI yTeIuleHHe 1 00orpeB Oarapen (npuioxenue 1).

Y MamuH C 3JeKTPONPUBOAOM B IPOIECCE IOATOTOBKM TpeOyeTcsl 3aMeHa TPaHCMHCCHOHHBIX
Macel B pelyKTopax M IUIACTHYHBIX CMa30K B MOANIMITHMKAX, y3JaX JJIEKTPOJBHUraTeieii Ha 3uMHHE
copta (mpunoxkenue B). Ilpu 3ameHe HyXHO oOpamaTh BHHUMaHHE HA COBMECTUMOCTh CMa3ok. Y
TPy30IOABEMHBIX MaIllMH 0COOOT0 BHHMMaHUS TpeOyIoT HpHOOpHI M YCTpPOKMCTBA, oOecrednBaromme
6e301macHOCTb JIIOIeH, — YyKas3aTelu TIpy30HOABEMHOCTH, CHJIBI BETpa, NPOTHBOYTOHHBIE 3aXBaTbl,
3a3eMIISTIOIIME TPUCTIOCOOIEHHS U 1.

MEXAHUYECKASA TPAHCMHUCCHUS

[ToaroroBka MexaHMYECKOW TPAaHCMHUCCHHM 3aKIIOYAETCS B 3aMEHE JIETHHX COPTOB CMa304HBIX
Maces Ha 3MMHHE C TPOMBIBKOH KapTepOB 3aKPBITHIX Iepelay, a TakkKe B MPOBEpKE U PEryJHpOBKE
¢pukuuonHbix My¢T cuemienus. [locne cnuBa neTHero macia TpeOyeTcsi NPOMbBIBKA CHCTEMBI
JM3EIbHBIM TOIUIMBOM MJIM KEPOCHHOM. 3alloJIHEHHBIH HPOMBIBOYHOM IKHMIKOCTBIO —arperatr
MIPUBOJIUTCS B JIBIDKCHUE HA MaJOi CKOPOCTH XOJIOCTOTO XO/a B T€YEHHE HECKOJIBKUX MHHYT, IOCIIE
Yero >KUJIKOCTh yansercs. [I[poMbIBKe Takke MoJyIexaT CalyHbl peJyKTOPOB.

B OTKpBHITBIX 3y0YaThIX W IEMHBIX TNEpeAavax CleAyeT 3aMCHHTHh IUIACTUYHBIC CMas3KH JIETHHX
COPTOB Ha 3UMHHME (TputokeHue B).

My@dTBl cHeruIeHHsT MPOBEPSAIOT M PEryJUpPYIOT C Y4YeTOM MOBBILECHHBIX padOduX Harpysok,
KOTOpPbIE HMEIOT MECTO B 3UMHEE BpEeMsl.

I'NAPABJIMYECKASA CUCTEMA

IlogroroBka TUAPABINYCCKUX CUCTEM BBIIIOJIHACTCA C LEJIBIO obecrieyeHust BSI3KOCTH pa6oqel71
JKHJIKOCTH HC BBIIIC I[Ol'[yCTPIMOﬁ B IEpuoOJ NyCKa T'UApPOCUCTEMbBI, NOAACPKAHUA €€ BA3KOCTU Ha



TpeOyeMOM ypOBHE BO BpeMsi paOOTHI MAIlIUHBI M YMEHbBIIICHHUS BPEMEHH MTPOrpeBa pabouei ®KHUIKOCTH
JI0 paboyeil BI3KOCTH.

Kpome Toro, Hy>KHO CO31aTh YCJIOBHS, NMPEIOTBPAIIAIONIIEe HAKOIUICHHE BOIBI B THIPOCHUCTEME U
3aKJIMHUBAHUE OPTAHOB YIPABICHUS 110 IPUYNHE 3aMEP3aHHUs BOJBIL.

VY MamuH 0OBIYHOTO MCHOJIHEHHS! IPUMEHEHHE CIIeHUANIbHBIX THAPABIMYECKUX Macesl, HalpuMep
BMI'3, no3Bosier obeciednTs paboTOCIIOCOOHOCTh THAPOMPHUBOJA TP TEMIIEPAType OKPY KAIOIIETO
Bo3ayxa 1o muHyc 30 °C. Ilpu Gonee HU3KOHM TemmepaType NOMOIHHUTEIBHO TpeOyeTcss MpUMEHEHNE
CHELUATIBHBIX CPEICTB INPEITyCKOBOIO 00OTpEeBa arperaroB TMAPOCHCTEMBI, a TAaKKe YTEIUIEHHE U
oborpeB ruapobdaka U THAPOPACIIPENETUTENEH BO BpeMs pabOThI MaIlIHHEL.

IToBBICHTD YCTAHOBHUBILYIOCS TEMIIEpaTypy M BpeMs IporpeBa padodeil >KMAKOCTH HpU paboTe
MAalIMHBl MOKHO 32 CYET OTKJIIOYEHHUsS TEIUIOOOMEHHHUKA, MPUMEHEHHs THApoO0aKa yYMEHBIIEHHOH
BMCECTUMOCTH, YTCIUICHUA FI/IZ[pO6aKa U ruyapoamnmnaparypbl € IIOMOINBIO TCIUIONU3OJIAIIMOHHBIX
MaTepualioB, HENpPEephIBHOIO o0orpeBa ruapobaka OTPabOTaBIIMMHM Ta3aMH  JW3eNs WM
3JIEKTPOHAT PEBATEIHHBIMH JIEMEHTaMU.

[Tpu ce30HHOM 00CITY’)KMBaHWH, KPOME BBINIOJHEHNSI YKA3aHHBIX BBIIIE MOATOTOBUTEIBHBIX PadoOT,
TpeOyeTcsi TPOBEPUTH TI'EPMETUYHOCTh COEJMHEHHWH, WCHOPaBHOCTh Yy3JI0B U  KOHTPOJILHO-
M3MEPHUTENBHBIX TIPHOOPOB.

B ruaponpuBogax cuemieHHs M OCOOEHHO TOPMO30B MaIllMH Ha 0asze aBTOMOOWIEH ocoboro
BHUMaHHUA TpeOyeT HCKIIOUEHHWE IPUYMH MONaJaHHs BO3IyXa B CHCTEMY, HAJIMYHME KOTOPOTO B
TOPMO3HOHM JKUAKOCTH MOJKET INPUBECTH K BHE3AIIHOMY OTKa3y TOPMO30B M CO3JAHHUIO ABAPUHHOU
CHUTYaIUH.

IHHEBMATHUYECKAS CUCTEMA

HO}IFOTOBKa ITHEBMOCHUCTEM HMECT LECJIbIO HpeI[OTBpaH_leHI/Ie SaMCPSaHI/IH KOHACHCAaTa BOAbI U
o0ecrieueHre TePMETUIHOCTH CUCTeMbl. CKOIUIEHHE KOHACHCATa B MprOopax U TPyOOmpoBOIaX MOXKET
MIPUBECTH K 00Pa30BaHUIO JICASHBIX TIPOOOK M 0TKA3y ITHEBMOIIPUBO/IA.

[Ipu CE30HHOM 00CITy)KUBaHUH Tpebyercs MIPOBEPUTH TEXHUYECKOE COCTOSIHHE
MAaCIIOBJIATOOTACTUTENS U APYTHX alapaToB, 00ECIEYNBAIONINX CYIIKY BO31yXa, cOOp KOHICHCATa U
CHIDKEHHE TEMIIEpaTyphl ero 3acThiBaHWsA. KpoMe Toro, MpoBepKe MOJUICKAT MPOU3BOAUTEIHHOCTH
KOMIIPECCOPa, COCTOSTHIE MPEAOXPAHUTEIBHBIX YCTPOWCTB U MIPHOOPOB YIIPABIICHIS.

Oco6oro BHUMaHHS TPEOYIOT THEBMOIPHUBOIBI TOPMO30B M IPYTHX CHCTEM, OT KOTOPBIX 3aBHCHUT
6e3011acHOCTh PabOTHI U TPAHCIIOPTHOTO MEPEMEIICHNS CAMOXOIHBIX MAIIIHH.

FCpMeTI/I'-IHOCTI) HHCBMOHpI/IBOJIa onpeuenﬂ}oT 10 pacxo;[y yTe‘-IKI/I BO3)Z[yX8. nimn CKOpOCTH IaaCHUs
JIaBJICHUS B 3alI€pTOM CUCTEME.

XOJOBOE OBOPYJIOBAHUE

IMoaroroBka K 3WMHEH OKCIUTyaTalldM XOJOBOTO OOOpY/JOBaHMS ITHEBMOKOJECHBIX MaIlWH
BBIIIOJIHACTCS C [EJNBI0 HCKIIOYEHHS ONACHOCTH TIOBPEXKICHHUS IIMH, CBS3aHHOW C WX
3aMOpaXMBAaHUEM; YJIY4IICHHS TPOXOJMMOCTH MAIIMHBI I10 CHEXHOMY IIOKDOBY H MEpP3JIOMY
o0JieieHeNIOMy TPYHTY; 00ecredeH sl yCTOWIMBOTO MPSMOJIMHEHHOTO ABMKEHHS MAIIMHEI O3 yBoJa U
3aHOCOB B 3THUX JOPOKHBIX YCIOBHUSIX.

OnacHOCTh TOBPEXICHHUS IIMH OOBIYHOTO WCTIONHEHHS BO3HUKACT YK€ MPU TeMIIepaType HIKe
muHyc 10 °C, Korzma pe3smHa HEKOTOPBIX COPTOB HAUWHAET CTAaHOBHUTHCS XPYNKOH, a mpu muHyc 15 °C
MOJHOCTBIO TEpSIET AJIACTUYHOCTh. Y IIMH M3 MOPO30CTOMKHMX PE3MH TeMIeparypa 3amep3aHus
HaxoauTcst Ha ypoBHEe MUHYC S0—60 °C u Hmxke. [IoaTOMy mpu HU3KUX TeMIlepaTypax MPUMEHEHUE
IIMH U3 MOPO30CTOMKHUX PE3HH SIBISIETCS 00513aTEIbHBIM.

[TpoxoauMOCTh ITHEBMOKOJIECHBIX MallIWH YJy4IIaeTcsl MpPEeXkJIe BCEro 3a CyeT IOBBIMICHHS
K03(h(uIKEeHTa CLEIUIeHHS, Ul Yero OHU 00OPYAYIOTCS LIEMSIMH MPOTUBOCKOJbKeHus. [IpumeHeHue
TaKUX lIeNel Ha IMHAX C PEryJIMPYyEeMbIM JaBICHHEM He JIOITyCKaeTcsl.

B 3umHee BpeMst He 101TycKaeTCs MCIIOIb30BaHNE [IMH C CHIIbHO N3HOIIEHHBIM HPOTEKTOPOM.

Jis obecniedeHns] MPSIMOJIMHEHHOTO JIBYKCHMS! ITHEBMOKOJIECHBIX MAIIWH BaXKHO, YTOOBI IIHUHBI
MMEIN OJTMHAKOBEIM M3HOC MPOTEKTOpa W PaBHOE JaBJICHHE HA JICBOI M MpaBOW CTOPOHAX MAIIIHHEL.
Bonbmoe 3HaueHNe HMEET TakKe TOYHOCTh TEOMETPHICCKUX MMapaMeTPOB YCTAHOBKU MEPEIHUX KOJIEC,
MIPeX/Ie BCETO — YTJIIOB CXOXKACHHUS M pa3Bajia, KOTOPHIC JOJDKHBI OBITH NPOBEPEHBI MPHU CE30HHOM
00CITy>)KMBaHUU.

Y TyCeHHYHBIX TpPAaKTOPOB IPUYMHAMH YBOJA OT HPSMOJMHEWHOTO JABMKEHHS MOTYT OBITh
pOoOYKCOBBIBAaHKE OOPTOBBIX (YPUKIIMOHOB U Ae(hOPMALIUS PaMbl TYCCHUIHOM TEIICHKKH.

ITpu ce30HHOM OOCITY)KMBaHMHM TYCEHHUYHBIX MAalIMH HYXXHO TNPHHSATH MEPbl K TOMY, YTOOBI B



X0a40BOM O60py[lOBaHI/II/l HE BO3HUKAJIU MMOBLIIICHHBIC BHYTPEHHUEC COIMPOTUBJICHUSA U3-3a 3aryCTCBaHUA
CMa304HOr0 Marepuaja. TH COIPOTUBICHHS HE TOJIbKO CHIKAIOT KOI(PQHUIMEHT MOJIE3HOTO JeHCTBHS
000pyZIOBaHUSI U yMEHBUIAIOT TATOBBIE YCHJIMSI MAIIWHBI, HO U IIPUBOJAT K CTOIIOPEHUIO ONOPHBIX M
MOJJICP)KUBAIOIINX KaTKOB, BBI3BIBAIOT OJHOCTOPOHHMH HM3HOC MX paboumx mnoBepxHocTed. Takue
SBJICHUSI MMEIOT MECTO TaKKe M3-3a MONaJaHMs BOJBI M IpsA3M B TOALNIMIHHUKA KaTKOB M HX
3aMep3aHus, OCOOCHHO €CJIM KOHCTPYKLHMEH NPeIyCMOTPEHBl IONIIUIHUKA KadeHus. I[loaTomy
JOJDKHO OBITh POBEPEHO COCTOSHHE MOIIIMITHAKOB M YIUIOTHHUTENIEH KaTKOB M NPOU3BEICHA 3aMeHa
JIETHEr0 CMa304HOT0 MaTepHaa Ha 3UMHHMA.

MNPUJIOXKEHHUE B
(cipaBoUHOE)

SUMHUE DKCIINIYATAIIMOHHBIE MATEPHUAJIbBI
BEH3UWHBbI

Bce oTeuecTBeHHBIC aBTOMOOWIBEHBIE OeH3UHBI, Kpome A-98 u AW-95, BBIyCKaloTCs B JIETHEM U
3MMHEM HCHONHEHMsAX. 3uMHHe OeHznmHBl B coorBercTBUM ¢ ['OCT 2084 wmMeroT ymydmeHHYIO
UCTIApAEMOCTb, OOCCIICUMBAIOLIYI0 OOJIETdeHHE IIycKa [BUraTens IpH HU3KUX TeMIepaTypax
OKPY’KAIOIIEro BO3AyXa 1 0oJiee yCTOHYMBYIO pabOTy ABUTATENSI IPH MOHIKCHHOM TEIUIOBOM PEKUME
B repuop mporpeBa. DpaKknMOHHBI COCTaB 3UMHHX OEH3MHOB XapaKTEpPH3YEeTCS IOBBIIICHHBIM
COJIepXKaHWEM YTIIEBOJOPOIOB, MMEIONINX HU3KYIO0 TeMmIepaTypy kureHus. KoHeunas Temmeparypa
KHIICHUSI 3MMHUX OeH3uHOB cocTaBisieT 185 °C, uro Ha 10 °C HmKe, YeM Yy JIeTHHX.

OcranbHble KaueCTBEHHbIE II0KA3aTeIM 3MMHHUX OCH3MHOB IPAKTUYECKH HE OTJIMYAIOTCS OT
noKa3aTesel JeTHUX.

JAU3EJIBHBIE TOIIJINBA

Jis nu3ernell MamMH MPH HU3KUX TEMITEpaTypax OKPY’KaroIIero BO3AyXa CIIEAYET HCIIOIb30BaTh
TOILINBA C MOHW)XEHHON TeMnepaTypol 3acTeiBaHus. B cootBeTcTBUu ¢ 'OCT 305 mia oTux ycrnoBui
JIOJDKHBI IIPUMEHSTHCS CIIEIYIOIINE BUIBI TOILUINBA!

JIM3eNIbHOE TOILUTMBO Mapku 3 (3UMHee) PH TeMIepaType OKpyKaroliero Bo3ayxa no munyc 20—30
OC;

JIU3eNbHOE TOIUIMBO Mapku A (apKTH4YecKoe) IPU TeMIlepaType OKpPY’KaloIIero Bo3ayXa 10 MUHYC
45 °C u HUKE.

[Tpn HEoOXOAMMOCTH CHIKEHHE TEMIIEpaTyphbl 3aCTBIBAHMS JM3EIHHOTO TOIUIMBA JIOCTHIAETCS
nyTeM J00aBlieHHs K HEMy KEpOCHHA WM TOIUIMBA sl aBHAlMoHHbIX apuraterneit (T-1, TC-1).
Tpebyemoe KOMMYECTBO KEpOCHHA OIpeersieTca U3 pacdera, 4ro ero goOaBieHue B odbeme 25 %
CHIDKAeT TeMIIepaTypy 3acTeiBaHMsi cMecn Ha 8§—12 °C. Mcnonb3oBaHne TaKoro Crocoda J0JHKHO
OBITH OIPaHNYEHO B CBS3U C YBEINYEHHEM JKECTKOCTH PabOTHI TU3EIIs M M3HOCA €TO JACTaJIeH.

MOTOPHBIE MACJIA

CHIDKEHHME TEeMIIEpaTypbl OKPY)KAIOIIETO BO3AyXa INPHBOAUT K YBEIMUYEHHIO BA3KOCTH BCEX
HeTenpoyKTOB, B TOM 4YHCJI€ MOTOPHBIX Macei. [Ipu 3TOM y XOJOAHOrO JBHUrartess BO3pacTaer
CONPOTHBIICHHE BPAIICHHIO KOJIEHYATOrO Baja, CHUKAIOTCS CKOPOCTh IMPOBOPAYMBAHMS KOJIEHYATOTO
BaJia MyCKOBBIMH YCTPOMCTBAMH M HaJIeKHOCTD IyCKa, pacTyT MyCKOBBIE U3HOCHI JeTaneil. B cBsi3u ¢
9THM 3MMHHE BHUJIBI MOTOPHBIX Macel I0 CPaBHEHUIO C JIETHUMH JIOJDKHBI MMETh MOHMKEHHYIO
BSI3KOCTB IIPH HU3KHUX TEMIIEPaTypax.

B aTuX ycnoBusX ciieayeT NPUMEHSTH CIEIYIOIINE BUABI MOTOPHBIX Mace:

Macja MUHepabHble (He(TSIHbIE), XOpOIIOo OUNINEHHBIE (enapadMHU3HPOBAaHHEIC);

Macja Ha HeTSTHOH OCHOBE, 3aryIIeHHbIC BI3KOCTHBIMH IPUCATIKAMU;

Macja Ha OCHOBE CHHTETHUYECKUX HPOIYKTOB.

Y He3arymeHHbIX HE(TAHBIX Macel YMEHBIIEHHE ITyCKOBOH BA3KOCTH II0 CPAaBHEHHIO C
HOMHHAJIBHON TIPUBOAWT COOTBETCTBEHHO K 3HAYMTEIBHOMY CHIDKCHHIO BSI3KOCTH HpH pabouei
TemnepaType, npuHiaToi ycimoHo 3a 100 °C. B cBsI3u ¢ 3TMM IpH HCIOJIB30BAaHUM HE3arymeHHBIX
3UMHUX Macel TpeOyeTcs WX Ce30HHAas 3aMeHa Ha Maciia, MMEIIIHe 0oyiee BBICOKYHO Pab0odyio
BSI3KOCTh, — JICTHHE.

K 3uMHHM copTam He3arynieHHBIX MOTOPHBIX Macesl OTHOCSITCS CIIEyIOIue:



M-8-b;, M-8-B;, M-8-T";, M-8-T"| 1y — w11 KapOropaTopHbIX JIBUTaTeNeH;

M'B'Fz, M'8'F2, M'S'FQ(K) — I ZlPl3eﬂeI>lI;

M-8-B — 1151 kapOIOpaTOpHBIX U TU3EIBHBIX JIBUTaTEIEH.

OTu Macna UMEIT TeMIepaTypy 3acTeiBaHus MUHYC 25—30 °C, yTO NO3BOISIET IPUMEHSATH UX NIPU
TEMIIEpaType OKpysKaromero Bo3ayxa g0 Muyc 15 °C (M-6-I", u M-8-I"yq—mno munyc 20 °C).

3arymeHHple He(TSHbIE Maclla B MEHBIIEH CTENEHH YBEIHUYMBAIOT BS3KOCTh IPH CHIKCHUH
TEMIIEPaTypPbl; OHHU SBISIFOTCS] BCECE30HHBIMU:

M-63/10B — yHUBepcanbpHOE Maciio st KapOIopaTOpHBIX M AU3EIbHBIX JBUTATEINCH, IPIMEHIETCS
MIPH TEMIIEpaType OKPYKAIOIIETo Bo3ayxa 1o MuHyc 15 °C;

M-53/10I"; — st kapOropaTopHBIX nBUTaTeneit 1o munyc 35 °C;

M-63/12T"; — anst kKapOIOPaTOPHBIX ABUTaTelnei g0 Mutyc 25 °C;

M-65/10T"5, M-6-I", — 1151 mu3eneii.

3apy0OexxHble MOTOpHBIE Maciia OTJIMYAIOTCS OOJBIIMM pa3HOOOpa3ueM CBOWCTB M YCIOBHMH
MPUMEHEHUSI.

CooTBeTCTBHE MOTOPHBIX Macedn, Bbmyckaemblx o 'OCT 17479.1, knaccudukanmsm macen mo
9KCIUTyaTaMoHHbIM cBoiicTBaM SAE* J300 e u API** npuseneno B Tabmure B.1.

* SAE — 1o mepBeIM OyKBaM aHIJIMHCKOTO Ha3BaHM OOmiecTBa aBTOMOOWMIBHBIX HHXKEHEPOB
CIIA.
** APl — mo mepBrIM OyKBaM aHTIIHICKOTO Ha3BaHUA AMEPHUKAHCKOTO HHCTUTYTa He(hTH.
Tabmuma B.1
Kiaccsl Bsi3KOCTH ['pynmsl 1o AKCIUTyaTallMOHHBIM CBOMCTBAM
no 'OCT 17479.1 no SAE J300 e o 'OCT 17479.1 o API
53 15w b SC/CA
55/10 15W-30 b; SC
55/12 15W-30 b, CA
6; 8 20 B CD/CB
65/10 20W-30 B; SD
B, CB
r SE/CC
I, SE
I, CcC

Cunrerndeckne (He HE(TSIHbIE) MOTOpDHBIE Macia HMEIOT caMble BBICOKHE ITOKAa3aTelH IIo
BSI3KOCTHO-TEMIIEPATYPHBIM ~ CBOWCTBaM, HO  BBICOKYIO  CTOMMOCTb. B COOTBETCTBHH C
MEKAYHAPOJAHBIMH CTAHAAPTAMU OHH UMEIOT 0003HAYCHUSL:

PAO — Ha ocHOBe nonuaibhaonepHOB U aTKUI0EH301a (YIIEBOJOPOIHbIE);

PH — na ocHoBe 3¢upoB GpochopHOl KUCTIOTHI;

E — Ha ocHOBe IMKapOOHOBBIX KHCIIOT (MTOJUI(PHUPHBIE).

TPAHCMUCCHOHHBIE MACJIA

TpaHCMHUCCHOHHBIE Macila B YCJIOBHSIX HHU3KHX TEMIIEpPAaTyp OKPYXKAIOIIEr0 BO3/AyXa IOJIKHBI
COXpaHATh NOABIXXHOCTh W CMa3bIBAalOLIME CBOWCTBA. TpeOyeMble BS3KOCTHO-TEMIIEpaTypHbIC
CBOMCTBA 00€CIEeUnBAIOTCS TIyOOKOH OYHMCTKOW ©0a30BOTO Macia W BBEICHHEM 3aryIIaoInX
npucanok. B coorserctBun ¢ [OCT 17479.2 TpaHCMHCCHOHHBIE Macia HMEIOT 4 KJlacca BSI3KOCTH TIPH
100 °C (9, 12, 18 u 34 MMZ/C) ¥ 5 TPYTII TI0 AKCIUTyaTaluoHHBIM cBoricTBaM (TM-1, TM-2, TM-3, TM-
4, TM-5). Macno moadupaercsi B 3aBUCHMOCTH OT KOHTAaKTHBIX HArpy30K B JETalsiX W paboueit
TeMIepaTypsbl.

Hna mamma macaa rpynn TM-1 u TM-2 He peKOMEHIYIOTCS H3-3a HEYIOBICTBOPHUTEIBHBIX
HU3KOTEMIIEPAaTypPHBIX, MPOTHBOM3HOCHBIX W  aHTHOKUCIMUTENBHBIX CBoMcTB. Ilpu  Hu3KHX
TEMIIEpaTypax OKPY)KaIOIIEro BO3/yXa CIEAyeT NMPUMEHATh TPaHCMUCCHOHHBIE Macia rpynn TM-3,
TM-4, TM-5.

Macna 3TuX Ipynn J0JDKHBI HPUMEHSTHCS TPH TEMIIEpaType OKpy’Karomero Bo3ayxa, Ha 10—15
°C mpeBbIILIAIONIEH TEMIIEPATYPY 3aCTHIBAHMUS.

CoO0TBETCTBHE TPAHCMHUCCHOHHBIX Macell, BbimyckaeMbix o 'OCT 17479.2, knaccudpukannsm SAE
J306 B u APl mpuseneno B Tabmure B.2.



Tabiuna B.2

Kiaccel BI3KOCTH ['pynmbl o 3KCIUTyaTallMOHHBIM CBOMCTBAM
o I'OCT 17479.2 o SAE J306 B mo I'OCT 17479.2 o API
9 75W TM-1 GL-1
12 80W/85W TM-2 GL-2
18 90 TM-3 GL-3
34 140 TM-4 GL-4
TM-5 GL-5
— GL-6

3a pyOe oM BBIMYCKAIOTCS CHHTETHYECKHE TPAHCMHCCHOHHBIE Macia. OOnamas OTIHYHBIMH
BSI3KOCTHO-TEMIIEPaTypPHBIMH, CMa3bIBAIOLIMMH CBOWCTBAMU M TEMIIEPAaTypOH 3aCTHIBAHUS 10 MUHYC
60 °C, aTr Macna MOTYT OBITh UCIIOJIb30BaHBI B IIOOBIX KIMMAaTHYECKUX YCIOBHUSAX, HO OHU B 3—4 paza
JIOPOYKE Macell, IOTyYeHHBIX MepepadoTKON HEDTH.

INITACTUHYHBIE (KOHCUCTEHTHBIE) CMA30OYHBIE MATEPUAJIBI

CBOMCTBa IUIACTHYHBIX CMAa30YHBIX MaTEpUAJIOB B OCHOBHOM 3aBUCST OT BHMJA 3aryCTHUTEN,
BBEJICHHOTO B HE(TSIHOE Macii0 WM CHHTETHYECKYIO JKHAKOCTh. B Hacrosiiee BpeMs B MalllHaX
MPEUMYIIECTBEHHO TNPHUMEHSIOTCS IUIACTHYHBIE CMAa30uyHble MaTepualbl Ha OCHOBE KaJbI[UEBBIX,
HATPHEBBIX M JIMTHEBBIX MBIIBHBIX 3aryctutenell. Pexe HCHONB3yroTCsl IUIACTHYHBIE CMa304HBIE
MaTepuasbl Ha OCHOBE JPYTMX MBUIBHBIX 3aryCTUTENeH WM 3aryCTHTeNed HeOpraHHIecKOTo
MPONCXOKACHUS — CHIIUKArels U JIp.

B 3uMHHX YCNOBHAX CIEQyeT NPHUMEHATh JUTHEBBIE IUIACTUYHBIE CMa304YHBIE MaTEpHAIbI,
HUMEIONME HU3KYI0 Temreparypy 3actbiBanust (t, = -40 °C) u MIUpOKHI TeMIEepaTypHbINA IHAa30H
npuMeHenust: Jluron-24, @uonsl 1, 2, 2y, 3; cmazka Ne 158, [IUATUM 201, JICII-15, BHUWHII-242,
IPYC-4, Cesepodn, 3umoin. Cmasku JIuton-24 u OuUoNbl ABISIOTCS MHOTOILIETIEBBIMU, YTO TTO3BOJIAET
3HAYUTEIBHO COKPATUTH KOJIMYECTBO BHUJIOB IIACTUYHBIX CMA30YHBIX MAaTEPHUAIOB, UCIOIb3yEMbIX Ha
onHOl MammHe. PHONBI IO cOcTaBy, MOPO30CTOMKOCTH M JPYIMM CBOWCTBaM Onu3ku K JlnTomy-24.
Cmazka Ne 158 nmpennasHadeHa JUIsi TPUMEHEHUS IPEUMYILIECTBEHHO B  IOJIIMITHHUKAX
anexrpoasurareneil. Cmazka BHUWHII-242, conepkamast nucynbhun MonuOaeHa U yIIyqIIeHUs
MPOTUBON3HOCHBIX CBOWCTB, TAKXK€ MCIOJIB3YETCs AJIsl HOALIMITHUKOB dJIeKTpoasurareneil. Cmaska
JICII-15 comepXHT MOPOIMIKOOOPAa3HYI0 OKHCH LUHKA JUIS YJIYYIICHHS NPOTHBO3aJUPHBIX CBOWCTB;
MOXET CIyKUTh 3aMeHuTeneM Jlurona-24. CeBeposl Ha OCHOBE CMECH HMHIYCTPHAIBHOTO Macia H
MOJIMCHIIOKCAHOBOM KHMJIKOCTH C OKHUCIHUTEILHON M IPOTUBO3aIUPHON IPUCATKAMU SBISAETCS CMa3KON
00IIero HazHA4YeHUs U y3JI0B TPEHMs, pabOTAIOIIUX B YCIOBHAX HHU3KHUX TEMIeEparyp. 3UMOI —
MHOTOIIENIeBasi cMa3ka, aHanoruuHas JIutosy-24; nMeeT MOBBIMICHHYI0 MOPO30CTOHKOCTS (1, Hike -40
°0).

Kpome Toro, mpm HH3KHX TeMIepaTypax OKpPY/KAIOLIETO BO3AyXa MPHUTOJHB HEKOTOpPHIC
KOMIUIEKCHBIE TUIACTUYHBIE CMa304YHbIe MaTepraibl — YHuonbsl 1 [IUATUM-221.

MACJIA JJIs1 CHJIOBBIX THAPOIIPUBOJOB (I'MJAPABJIMYECKHUE MACJIA)

Cormacio I'OCT 17479.3 crnennansHble He(TSIHbIE THIPABIMYECKHE Macia 0003HAYaAOTCS
oykeamu MI' m pasnenstorcs Ha 10 kmaccoB Bs3KocTH oT 5 g0 150 Mm?/c npu witoc 40 °C u Ha 3
TPYTIBI 110 SKCIUTYaTAlMOHHBIM CBOMCTBAM, KaXkJas W3 KOTOPBIX IpEeIHAa3HAYEHA Ul ONPEIEICHHBIX
mpenenoB pabodero mAaBieHWs MW paOodeid TemmepaTypbl B THAPONPUBOAAX. B  mammHax
MIPEUMYIIECTBEHHO MPHMEHSIOTCS THAPABIMYECKIE Macia YeThIpex KiaccoB Bs3koct — 10, 15,22 u
32 mm'/c.

[Ipu HU3KHX TemIepaTypax OKpY’KalOIIero BO3/AyXa IMOBBIIICHHE BSI3KOCTH Macjia MPUBOAUT K
PE3KOMY YBEIWYCHUIO BHYTPEHHHUX THIPABINYECKUX COIPOTHBICHUN B THIPONPUBOJIE U CBSI3aHHOI C
HUMH Ieperpy3ke HacocoB. B CBA3M ¢ 3TUM yCTaHABIMBAETCs CIEAyIOIas IpeieibHas BA3KOCTh
pabouei >KUIKOCTH JJIsl HACOCOB Pa3HbIX THUIIOB!

mecrepennsie — 5000 Mm%/c;

nomactaeie — 4500 MMZ/C;

akcuanpHo-nopiHessie — 2000 mm/c.

B runponpuBosax MalluH 3UMOH cIeyeT IPUMEHSTh CIEAYIOIINE THAPABINYECKHE Maca:

3arymieHHble Macla:

MI'-32-A (MTI'-20), t, = -40 °C;




MTI-15-b (AMTI-10), t, = -70°C;

MI-15-B (BMI3), t, = -60 °C;

MI-15-B (MI'E-10A), t, =-70 °C.

Hesarymennsle Macia (3aMEHHUTENH):

tpancdopmaropnoe tuna TK, u ap., t, = -45 °C;

BepereHHoe MI-22-A (AY), t, = -45 °C;

UHAyCcTpuanbHele Macna cepun MWITI, wuMeromye yiaydileHHBIE BS3KOCTHO-TEMIIEPATYpPHBIE
XapaKTEPUCTUKH.

B HaBecHBIX TPAaKTOPHBIX THIAPOCHCTEMax, OOOPYIOBAaHHBIX LIECTEPEHHBIMH HAcOCaMH,
JOIyCKaeTCsl MCIOJIb30BAaHHE B KauyecTBE PAabOYMX JKHIOKOCTEH AM3EIBHBIX MOTOPHBIX Macenl. Jlis
3UMHHX YCIOBUI PEKOMEHIYIOTCS Tu3ebHble Macina M-8-B,, M-8-T',.

Pa3baBieHue TrHIpaBIMYECKHX Macesl TOIUIMBaMH C IENbI0 CHW)KEHHs IYCKOBOH BSI3KOCTH HE
JIONYCKAeTCsl BBHIY IOBBIIICHUS HM3HOCA HACOCOB, THIPOMOTOPOB, a TAaKKE PE3KOr0 YCKOPEHUs
Ipoliecca CTapeHHs] Pe3NHOBBIX YIUIOTHHUTEIEH.

T'UJIPABJIUYECKHE MACJIA JUISI AMOPTU3ATOPOB
(BUBPOM3O0JISITOPOB) XOJOBOI'O OBOPYJJOBAHUS

B rumpaBIMYecKMX aMOpTH3aTOpax TENECKOIMMYECKOro THIA B KadecTBe pabodedl KHAKOCTH
UCIIONB3YIOTCA CHelHalbHble Maciia MPEeHMMYIIECTBEHHO Ha HeQTAHOW ocHOBe. K HUM mpeabsBIsIoTCS
oco0ble TpeOOBaHUS B OTHOLIEHHHU BSI3KOCTU IPH OTPHLATEIBHBIX TeMIIepaTypax, KOTopas He JOJDKHA
npesbimath 2000 MM%/c. VBenMueHWE BS3KOCTH BBINIE STOr0 Mpeieia NPHBOANT BHAUame K
3HAYUTCIbHOMY YBCIMYCHHUIO JKECTKOCTH IMOABECKHM MallWHBI, a 3aTéM — K 6J'[OKI/Ip0BKe
aMOPTH3aTOPOB.

OTteuecTBeHHAss IMPOMBIIUIEHHOCTh  BBIIYCKaeT 3  BHAAa aMOPTHU3ATOPHBIX  JKHUIKOCTEH,
UCIIONB3YEMbIX BCECE30HHO:

MITI-10, t, = -40°C;
MITI-12, t, = -43°C;
AX-12T, t, =-52°C.

Kunkoctn cHaOXaroTcsl MpUCAIKaMH, YIyqIIalOMIAMH BI3KOCTHO-TEMIIEPAaTyPHBIE CMa3bIBAOIINE,
AQHTHOKUCIIUTENbHBIC W TIPOTHBOIICHHBIE CBOKCTBA.

B kadecTBe 3aMeHMTENEH aMOPTHU3ATOPHBIX KUIAKOCTEH B 3UMHUX YCIOBHSIX MOTYT OBITH
MpUMEeHeHbl ruapaBnudeckne wmaciaa AMI-10, MI'E-10A, BMI3. Macma papyrmx Mapok He
o0ecIieunBaroT HOPMAJILHOIM pabOThl aMOPTH3aTOPOB NIPH TEMIIEPATYPE OKPYKAIOLIETO BO3yXa MHHYC
20 °C u K.

KUIKOCTHA AJIA THAPOITPUBOAOB CUCTEM YIIPABJIEHUS

I'maponpuBOIBI CHCTEM YNpaBJICHUs] MallMH Ha 0a3ze aBTOMOOWIICH M KOJIECHBIX IIAcCH TPEOYyrOT
NPUMEHEHHSI CHEUHMalbHBIX padoumx >KuakocTed. s TuapoycHIMTENned pyJeBOTO YIpaBICHHS
OTEYeCTBEHHAsl NPOMBIIUICHHOCTh BBITycKaeT macio mapku P (MI-22B, t, = -45 °C) na ocHoBe
BEepeTeHHOro AY, B KOTOpOE [IONOJHMTEIHHO BBEACHBI AHTHOKHCIHUTENbHBIE, MOIOIINE H
MPOTUBOIICHHBIE NTpHcaaku. Macio P ucronp3yercst Kak BCECE30HHOE.

B rugponpuBose KOJECHBIX TOPMO30B U CIEIUICHHS MPUMEHSIOTCS TOPMO3HBIE JKHIKOCTH. B
YCIIOBUSIX HHU3KHX TEMIIEPATYp OKPY’KAaroOIIETO BO3IyXa IMOBBIIICHUE BS3KOCTH JKUAKOCTH BBI3BIBACT
3aMe/IJICHHOE JISHCTBHE TOPMO30B M CIICTUICHHS, YTO HapyliaeT 0e30MacHOCTh BHXKEHHS MAalIMHBI.
IpenenbHas Bs3KOCTh cocTapisier 2000 Mm?/c. Ocoboe TpeGOBaHHE K TOPMO3HBIM IKHIKOCTAM —
BBICOKAsl TEMIIEpaTypa KUIIEHUs, KOTOpas U3MEPSETC MPU ABYX COCTOSHUAX XKHUAKOCTU: CYXOM t U
YBIIQXXHEHHOM l, (conmepxanue Boasl — 3,5 %). CoBpeMEHHBIE TOPMO3HBIE XHIKOCTH HMEIOT
TeMIiepatypy 3actbiBanus MuHyc 60 °C u Hmke. OHU M3TOTaBIMBAIOTCS Ha OCHOBE JTUJICHIJIMKOJIS
WK OOpCoIepIKAIIEro Moud(upa (OKPAIICHBI B XKEITHIH [BET):

«HEBA» —t. = 195 °C; t, = 140 °C;

«TOMb» — t,. =220 °C; t, = 160 °C;

«POCA» - t,, =260 °C; t, = 165 °C.

Bce 311 KHuAKOCTH B3aMMO3aMEHSIEMBI.

Ha mammnax ycrapeBmmx mMozenen mpumensercs xuakocts bCK Ha ocHOBe OyTHIIOBOTO CITUpTa M
KacTopoBoro macnia (kpacHoro npera). OHa HE COBMeCTUMA C >KHJIKOCTSIMH, YKa3aHHBIMU BBIIIE, U
YCTynaeT UM IO OCHOBHBIM MapaMeTpaM — TEMICPATYpPE 3aCThIBAHUA U TEMIICPATYPC KUIICHUA. HpH
TeMIlepaType OKpy»Karomiero Bozayxa Hmwke Muayc 20 °C Bo uzbexxanue 3acteiBanust xuakoctu bCK
JIONyCKaeTcsl pa30aBieHUE €€ ATWJIOBBIM WM OYTHJIOBBIM CHHPTOM. lIpMMeHeHue Ipyrux BUJIOB



pacTBopuTene, 3aMmeHuTenel win HecoBMecTUMBIX ¢ BCK TOpMO3HBIX KHUAKOCTEH HE HOIMyCKaeTcs.
OXJTAXKKIAIOIIMUE KUJKOCTHU

[lpn oTpumarenbHBIX TEMIEpaTypax OKPY)KAlOIEro BO3JAyXa HPUMEHEHHE BOJBI  Kak
OXJIXKIAIOMIEH JKUIKOCTH JIBUraTelell BHYTPEHHETO CrOpPaHMS CBS3aHO C OMACHOCTHIO PAa3pYIICHHS
JeTajeil CHCTEMBI OXJIaXKICHHUS N3-3a YBEIMUCHUS 00beMa BOIBI IPH 3aMEP3aHHH.

Husko3amep3aromue OXJTaXIAoIUe >KUIKOCTH — aHTH(PHU3bl H3TOTABIMBAIOTCS Ha OCHOBE
BOJIHBIX PACTBOPOB 3THJICHIJIMKOIIS.

B omiimame ot BoAbI aHTU(PHU3BI IPH 3aMEP3aHUM HE PACIIUPSIIOTCS U HE 00pa3yroT MOHOJIUTHOTO
JbJla, a IPEBPAIIAIOTCS B PBIXIYI0 Maccy KpHCTaJUIOB BOJBI B JKHIKOW CpENe ITHICHIIHMKOIS.
CoBpemeHHbIe aHTH(PH3BI, KpOME OTWICHIJIMKONS W BOIbI, coaepxar mpucanku (mo 4 %),
CHIDKAIOIIMEe KOPPO3HOHHYIO AaKTHBHOCTh M AarpecCUBHOCTh IO OTHOIIEHHIO K PE3MHOBBIM
ymoTHATeNsIM. OTedecTBeHHAss NPOMBIIIICHHOCTD BBIITYCKAEeT CIIEAYIONIHE BHUJBI CIEUAIBHBIX
OXJIXKIAIONINX KUAKOCTEH JUIsl IBUTATEIe BHYTPEHHETO CTOPAHUSL:

Tocon A-40M, t, = -40 °C;

Toconx A-65M, t, = -65 °C;

Tocon AM — konnerTpat Tocomna, coaepxamntuii 96 % STHICHTIUKOIS,

KOHLIEHTPUPOBAHHBIN STHIICHTIIMKOIb — 94 % 3THUIIEHIIINKOIIS.

Oxnaxnaromas Kuakocth JleHa-40 mo xapakTepucTHKaM cOoOTBeTcTBYyeT Tocomy-40, HO MeHbIIe
MOJIBEPraeT KOPPO3HUHU UYTYHHBIE U AIFOMHHUEBBIE JICTAIH.

SJIEKTPOJIAT

DJIEKTPOJIUT AJIsl CBHHIOBBIX aKKyMYJISITODHBIX OaTtapell mpencTaBisieT co0Oil pacTBOp CEpHOM
KHUCIIOTBl B JUCTWUIMPOBaHHOW Bone. McxomHas cepHas KuCIOTa IS aKKyMYJSITOPOB HMeEET
ILIOTHOCTH 1,84 r/CM3, anekTpoaut — ot 1,25 no 1,31 r/CM3, YTO COOTBETCTBYET COAEPIKAHUIO KUCIOTBI
B pactBope oT 24,6 mo 28,7 % mo oOwvemy. IIpu TakoMm cocTaBe 3JEKTPOJIUTa €ro TeMIIeparypa
3aCThIBAaHUS HAXOAUTCS B Ipefienax oT MuHyc 58 1o munyc 66 °C.

[pu pa3psiake akKyMyJIsTOpa COAepKaHUE KUCIOTHI B 3JICKTPOIUTE 3HAYUTENEHO CHIDKACTCS, UTO
MIPUBOJAUT K TIOBHIIICHHUIO €T0 TEMIIEPAaTypPhl 3aCTHIBAHUS. B CHIIEHO pa3pspKeHHOM aKKyMYISTOpE TpH
HU3KHAX TEMIIEpaTypax BO3HUKAET OMACHOCTh 3aCTBIBAHUS HJIEKTPOJIUTA, YTO MIPUBOAUT K Pa3pyIICHUIO
KOpITyca aKKyMyJISITOpa BCIIEACTBHE YyBEMWYEHHS OObEeMa BOABI, KOTOpas BXOOUT B COCTaB
anektponuta. CTemeHb pa3psAaKd aKKyMyJISITOPHOW OaTaped ONMpPEICSsAIOT MO M3MEHEHHIO IUIOTHOCTH
3JIEKTPOJIUTA B CPABHEHUU C UCXOTHOI.

VcxoaHast TIOTHOCTh SIEKTPOIHTa HpuHAMaetcs ot 1,25 1o 1,31 r/em®. M3Mepenus mpoBoasTCs
npu temmeparype mwioc 15 °C wim, npu HEoOXOAUMOCTH, B JPYTUX TEMIECPATYPHBIX YCIOBHSAX C
BHECEHHEM COOTBETCTBYIOIIUX MOMPABOK K pe3ybTaTaM U3MEPEHHIA.

Temneparypa 3acTbIBaHUs SJEKTPOJIUTA B 3aBUCUMOCTH OT €r0 TUIOTHOCTHU MPH TEMIEpaType IITI0C
15 °C mpencrasiena B Tabmuie B.3.

Tabimma B.3
T170THOCTB, T/CM° Temmeparypa 3acteiBanus, °C
1,25 -50
1,27 -58
1,29 -70
1,31 -66
IMYCKOBBIE ) KWIKOCTH

[TyckoBbIe KUAKOCTH IIPUMEHSIIOTCS ISl XOJIO/IHOTO ITyCKa JABUTaTelNell BHYTPEHHETO CTOpaHus pH
HU3KHX TEMIIepaTypax OKpykaromero Bo3ayxa. CocTaB O3THX IKHIKOCTEH JUIsl JU3EIbHBIX U
KapOIOpaTOpHBIX JBUTATEJICH pa3siMdacTcsi B CBSI3M C PA3IMYHON CTENEHBIO CXATHS M HATHYUS Y
BTOPBIX CBEYEH 3aKUTaHusl.

CrienpanipHble  AM3ENbHBIE IYCKOBBIE JXKUAKOCTH «Xomoa J[-40» H3roTaBIMBalOTCS Ha OCHOBE
stunoBoro 3¢upa (mo 60 %) U, KpoMe TOro, coAep)KaT BEIIECTBA, CHIKAIOIINE XKECTKOCTh PAaOOTHI
JM3eIsl, OTOJHHUTEIBHBIE JIETKO HCHAPSIOIIMECs M XOPOIIO BOCIUIAMEHSIOIINECS YIJIEBOAOPOMBI, a
TaKoKe cMa3odHoe Macio. [IpumeHeHme 4mcTOro 3dupa He HOMYCKAETCsS, TaK KaK MOXET BBI3BAThH
IMMOJIOMKY JABHUT'AaTCIIA U3-3a CJIMIIKOM JKECTKOM pa6OTI)I B MOMCHT ITIyCKa.




[Tpu oTcyTCTBUM CliELMABHOM ITyCKOBOW YKUAKOCTH MOXKET OBITh IPUMEHEH 3aMEHHUTENIb — CMECh
sTIII0BOrO 3hupa 40 % u MmoropHOro macia 60%.

B ncKmIOYHMTENBHBIX Ciydasx AVl ITycKa JU3elsl MOXKET OBITh HCIIOJb30BaHA CMech OCH3MHA ¢
MOTOpPHBIM MacjioM. Jlyisi KapOopaTOpHBIX JBHUraTeieil BBIIIYCKAarOTCSl CIIEIMAJbHbIE ITyCKOBBIE
JKUJIKOCTH, HalpuMep «APKTHKa», KOTOpBIE Takxke coxepxar agup (40—60 %), nerkoncnapsroniuecst
YTJIEBOJOPO/BI, AHTHOKHCINTENHW, a TakkKe MPOTHBOM3HOCHBIE M TPOTHBO3aJMpHBIC TpHCaikd. B
COCTaB 3TUX >XKMIKOCTEH MAaclio HE BXOIWT, TaK KakK IPUCYTCTBHE Macia 3/1eChb NPHUBOAUT K
3aMacIMBAHUIO CBEUEH, 4TO 3aTPYAHSCT MyCK JIBUTATEIIS.

OPUJOXKEHUE I
(cipaBoUHOE)

KPATKASI XAPAKTEPUCTHUKA CPEJICTB OBJEIYEHUS ITYCKA JIU3EJIEN

Tabymma I'.1

HanmenoBanne

Kpatkas xapakrepucTuka

CBeua moporpesa
BITyCKHOTO BO3/IyXa

ObecrieunBaeT pa3orpeB BO3AyXa BO BITyCKHOM KOJIJIGKTOpE IH3ENs C
HEepa3JelIeHHOW KaMepol CropaHus W HeOONbIIM pabounM o0BeMOM (IO
4,5 1) mpu TeMmIepaType OKpYXKaroIlero Bo3ayxa He Hike mMuHyc 10—15
°C. KOHCTpYKTHBHO TMIpEACTABISET COOOH OIHOMPOBOMHYIO CBEUy C
HarpeBaTeJbHBIM JJIEMEHTOM B BHJAE CIHPaH, HA KOTOPYIO IIPH IIyCKe
JIM3eIsl IOAAeTCsl AMEeKTpUIecKiid ToK. CHIDKAaeT MpeAebHYI0 TeMIIepaTypy
XOJIOJTHOTO mycka Ha 5°C

OnexTpo- ObecmeurBaeT pa3orpeB BIIYCKHOTO BO3AyXa IU3eNd HpU TeMIleparype
(bakenbHbIH OKpyXarolero Bo3ayxa He Hmwke wMuHyc 25 °C. OCHOBHBIM
MI0JIOTPEBATEIH KOHCTPYKTHBHBIM 3JIEMEHTOM II0/IOTpEBATeNs SIBIsIeTCs (haKelbHas CBeya,

cozJaronias yCTOWYMBBIN (haKesl IIaMeHH TIPH 110/1aue AU3EIN5HOTO TOILUTUBA
K Harperod 3JeKTPHYECKUM TOKOM ee crnupaid. KoiandecTBo (akeabHBIX
CBEUYCH M MECTO WX YCTAaHOBKH OIPENENIOTCS KOHCTPYKIMEH TU3EIs U €To
BITyCKHOTO TpakTa. Kak npaBuio, Ha psiiHBIN JU3€Ib yCTaHABINBACTCS OHA
(akenpHas cBeda Ha BIYCKHOW TpyOompoBoa, Ha V-00pa3HBI nu3enp —
JIB€ CBEYH Ha KaXKJBIH BIyCKHOH TPyOOIpOBOA

CBeua HaKaJIMBaHUS

ObecmieunBaeT KalopuU3aTOPHOE BOCINIAMEHEHHE TOIUIMBA MIPH IIyCKe
IU3EIIS C pa3ieIeHHON KaMepoi CropaHus PU TeMIIepaType OKPY KaroIIero
BO3ayXa He Hmke MuHyc 15 — 20 °C. KOHCTpYKTHBHO TPEACTaBISICT COO0M
CB€YY C OTKPBITBIM WM 3aKPbITBIM HArp€BaTCJIbHbBIM  3JIEMCHTOM,
Harp€BacMbIM DJICKTPUYCCKUM TOKOM. YcranaBiauBaeTcsa B Ka)K)IOﬁ KaMepe
cropanus jam3ens. Mexay co0Ol CBeud HaKaIMBaHUS —COCIUHSIIOTCS
NOCJIEI0BATEIbHO MIIH MAPaJLIEIBHO

ITyckoBoe
pucrnocobeHue
JUISL  BIPBICKUBAHUS
JIETKOBOCTIIIAMEHSIO
eiCs )KUIKOCTH

Xopomasi HUCHapsSeMOCTh IYCKOBOM >KUAKOCTM U HaJIM4YHe BHEIIHEro
cMeceo0pa30BaHusa CIOCOOCTBYIOT BOCIZIAMEHEHUIO OCHOBHOIO TOILIMBA B
KaMepe CropaHus [Iu3ens MpH TEMIEpaType OKPYXKAIOIIEro BO3AyXa He
Hwke munyc 20—25 °C. IIpuMeHeHHe ITyCKOBOTO NPHCIOCOOJICHHS MpH
OoJiee HU3KMX TEMIEpaTypax MOXKET MPUBECTH K ITOBBIIICHHBIM ITyCKOBBIM
n3HOcaM Jetaneil au3ens. OTE4eCTBEHHOE ITyCKOBOE IIPHCIOCOONICHNE
MIPEACTABIACT COOOH YCTPOHCTBO, COCTOSIIEE W3 CIEAYIONIMX OCHOBHBIX
Y3JIOB: BO3IYIIHOTO HAacoca, CMECHTEINs, PacCIbUIMTENEH, BO3AYIIHOTO H
9MYJIBbCUOHHOTO TpyOONpOBOAOB. PacnbuiMTeNn yCTaHABIMBAIOTCA Ha
BIyCKHOM TpyOONpOBOAE [U3€Is, CMECHTEIb — B MOTOPHOM OTCEKe
MalllMHbI, BO3AYIIHBI HacOC — KakK MpaBWio, B ee kabuHe. B cmecurens
MIOMEIAETCs KalCyla C JIETKOBOCIIAMEHSIOLIEHCS ITyCKOBOM KHUIKOCTBIO.
3apyOerkHble IIyCKOBbIE IPUCIOCOOICHUS IPEACTABIIAIOT COO0H yCTpoiicTBa
C a’pO30IbHBIMM YNAKOBKAMH C PYYHBIM WM OJIEKTPOMArHUTHBIM
yIpaBJIeHUEM

MonexkynspHbIi
HAKOIHTENb
SHEPTHH

OOecrieunBaeT MOBBIIICHUE YaCTOTHI BPAIIEHHs KOJICHYATOTO BaJa JNU3EIS C
WCIIONIb30BAaHUEM IITATHBIX CTapTepa, TeHeparopa W aKKyMYJSTOPHOH
Oatapen Ipu TeMIlepaType OKpy’Kalollero Bo3ayxa He Hmke mMunyc 25 °C.




[IprMeHeHHE MOJICKYJISIPHOTO HAKOIMTENS JHEPrUd Mpu OoJiee HHU3KHX
TeMIIEpaTypax MOXKET IMPUBCCTU K TMOBBIICHHBIM ITIYCKOBBIM H3HOCAM
neraneit nusens. KOHCTpYKTMBHO mpeacTaBiseT coOOH  yCTPOWCTBO,
obnanatomee BoIcOKOH (10 400 @) smeKTpUUECKOH EMKOCTBIO, BpeMs
MOA3apsa KOTOPOTrO OT CHUCTEMBI BIIEKTPOOOOPYHOBaHMS  MAIIUHBI
cocraBnsiet 10 40 ¢, a oTaaBaeMas MOLIHOCTh HA MOPSIOK BBILIE, YEM Y
LITaTHBIX aKKyMYJIATOPHBIX OaTapei

Bce cpenctBa, mepeuncnerHbie B Tabmmie .1, KpoMme MOJIEKYISIPHOTO HAaKOMUTENS DHEPTHUH,
KOTOpBI OTHOCUTCSI K IIyCKOBBIM YCTPOMCTBaM IIOBBIIIEHHOH MOIIHOCTH, IO3BOJISIIOT CHU3UTH
MUHIMAaJIbHYIO IIyCKOBYIO 4YacTOTy BpaIleHHs KoJeHuaToro Bama jam3enss. OHH  OKa3BIBAIOT
HETIOCPEIICTBEHHOE BJIMSHHE Ha TIPOIECCH CMeceo0pa3oBaHMs, CaMOBOCIIAMEHEHHS W CrOpaHUs
TOIUIMBA B LIMJIMHAPAX AU3EIIA, IIOBBIILIAS TEMIIEPATYPY U JABJICHUE B KOHIIE TAKTa CKaTUSA U CO3/1aBas
YCIIOBHUS Ul CaMOBOCILIAMEHEHMS TOILUIMBA.

[TyckoBbIe yCTpoiicTBa MOBBIIIEHHONW MOIIHOCTH O0ECHEYMBAIOT YBEIHMUYEHHE YaCTOTHI BpaIllCHHS
KOJICHYaTOro Baja Ju3elil IPHU €ero ITyCcKe, BO3JIEHCTBYIOT Ha NpOLECCH cMeceoOpa3oBaHus,
CaMOBOCIIJIAMEHEHMsI U CTOpaHMs TOIUIMBA B LMWIMHJApPAX 3a CYET IOBBIIICHUS CpeJHEeH CKOpOCTU
nopiuHs. [Ipy 3TOM CHIKAIOTCS TEIUIOBBIE IOTEPHU B IPOLIECCE CXKATUSA U YMEHBIIAIOTCS YTEUKHU 3apsia
B 3a30pax MEXJy MOPIIHSAMU U LWIMHAPAMHU, YTO MOBBIIIAET KOHEYHbIE 3HAYEHHs TeMIIepaTypbl U
JIaBJIEHUs] B KOHIIE TakTa ckaTus. lIprMeHeHue NYCKOBBIX YCTPONCTB MOBBIIIEHHOH MOIIHOCTHU
BBI3BIBAET CYILIECTBEHHOE YBEJIMYEHUE MHTEHCUBHOCTH WU3HAILMBAHUSA 3JIEMEHTOB
LWIMHIPONIOPIIHEBOMN IPYIIIBI ABUTATENS B PEKUME ITYCKA.

HOPUJIOKEHUE [
(cipaBoUHOE)

KPATKASI XAPAKTEPHCTHKA CUCTEM OBOI'PEBA
JU3EJIEN C IOJOTI'PEBATEJISIMHA

Cucrtema oborpeBa au3ensi C IOJOTpeBaTeNieM MOJDKHA oOecredmBaTh OOOTpeB JeTaneil, nx
COTIPSDKEHUH M CpeJl MU3es, YKa3aHHBIX B 1. 7.3.2.2, a Takke BO3MOXXHOCTH OJJHOBPEMEHHOU pabOTHI
MOZIOTPEBATEIS U TU3EIIS.

KoHCTpYKTHBHO CHCTEMbI 000TpEBa JU3EIeH KUIKOCTHOTO OXJIAKACHHUS COCTOAT U3 KHUIKOCTHOTO
MOZIOTPEBATENs] B KOMIUIEKTE; «JIOKHOTO» IMOJJI0OHA, CMOHTHPOBAaHHOIO TIOJ MOJIOHOM M3
COETMHUTENIBHBIX TPYOONPOBOMOB M 3JIEKTPOHAcOCa Ui LUPKYISLUU JKUIKOTO TEIUIOHOCUTENS B
CUCTeMe, TOIJIMBOIIPOBOJIOB, IMyJIbTA U allapaTyphbl YIpaBICHHUS.

KunkocTHBII mojorpeBaTeNh  KOHCTPYKTHBHO  COCTOMT W3 JIBYyX OCHOBHBIX  dYacTeil:
TEIJIOOOMEHHHKA W TOpENKH. TemIoOOMEHHHMK MpeACTaBiseT CcOo00i CBapHYI0 KOHCTPYKIHUIO,
BBITIOJITHEHHYIO B BHUJIE «pYyOalIKu», BHYTPH KOTOPOW LUPKYJIUPYET KHUIAKHNA TEIUIOHOCUTENb. [ openka
CITy)KHT JUIsl CO3JaHus (haKeja U COCTOUT M3 CIECAYIOIINX OCHOBHBIX Y3JIOB: BEHTHIISITOPA, TOTUIMBHOTO
Hacoca, (OPCYHKH, 3JIEKTpPOHArpeBarellsi TOIUINBA, OHJIEKTPOMAarHWTa, WHAWMKATOpa IUIAMEHH W
3amaNbHBIX JJIEKTPOAOB. BO3MOXHBI M JApyrue BapHaHThl KOHCTPYKTHBHOIO  HCHOTHEHUS
MOJIOTPEBATENS.

KoHCTpyKImst BCIIOMOTaTENbHBIX 3JIEMEHTOB CHCTEM Pa3IMdHa M OMPENENSCTCS BO3MOXKHOCTBIO
pa3MeIIeHHs MMOJOrPeBaTeNsl B MAIMHHOM OTJIEIICHUH M KOHCTPYKIMEH CTPOMTENbHOM MamuHbl. [1o
NPUHOUIY TPAHCHOPTUPOBKM TEIJIOTHI OT MOJOTPEBATENsl K MAM3ENI0 CHCTEMBI MOTYT OBITh
TEPMOCU(POHHBIMU U C TPUHYAUTEIBHOW LHUPKYJSIMEH TEIUIOHOCUTENs], MO0 POJY MPUMEHSEMOTO
TOIUIMBA — C TOJOTpeBaTesIMH, PaOOTAIOMIMMU HAa OCH3MHE M [U3EIBHOM TOIUIMBE, IO THUILY
YOPaBJICHUS — C HPOTPaMMHUPYEMBIMH M HEMpPOTPaMMHPYEMBIMH TOAOTpeBaresiMi. Bee cuctemsl
JIOJDKHBI padoTaTh ¢ IPUMEHEHNEM KaK HU3K03aMep3aloUIuX KHUIKOCTEH, TaK U BOABI.

OCHOBHBIMH ~ TapaMe€TpaMHM CHUCTEMBI 0o0OrpeBa Ju3eNs C [OJOrpeBaTesieM  SIBIISIOTCS
TETIONPONU3BOTUTEIBHOCTD MOCIIEAHETO, a TAK)KE PacXo/1 TOIUTMBA U MOTpedisieMast MOITHOCTb.

OpHEHTUPOBOYHO HEOOXOAMMYIO  TEIIONPOHU3BOIUTEIBHOCTh JKHAKOCTHOTO — IOAOTPEBATENS
CHCTeMbI 000TpeBa AU3ENS )KUAKOCTHOTO OXJIaXICHUS Q, ClieryeT onpenensTs no Gopmyie

Q)K = Knoum AT]‘IO}Z[LH/ Tp, KBT’

rne Ko — 9KCHEpUMEHTAIBHOE 3HAYE€HHE YCIOBHOM TEIUIOEMKOCTH KOPEHHBIX ITOJIIUITHUKOB
KoJIeHJaToro Bana auseis, KHx/K;

AT o — HEOOXOMMAas BEJIMYMHA HarpeBa IMOIIINITHUKOB KOJICHYaToro Baja, K;

T, — BpeMs paboThI MO0 peBaTeNs 0 MycKa JU3eNs, C.




[Tocne ompeneneHusi TEIUIOMPOU3BOAUTENLHOCTH TOJOTPEBATENI MO TMapaMeTpaM KOPEHHBIX
MO/IIIAITHUKOB MIPOBEPSIOT TEMIIEPATYPY TOJIOBKH OJI0Ka IIHJIHHIPOB 10 (PopMyIie
Tr = (Q)KTD/Kron) + TOa K)
rae T, — Temrieparypa rojloBKu OJI0Ka HWJIHHAPOB, KOTOpas JoJDKHA ObITh He Himke 313 K;
To — HavanpHas Temieparypa ausens, K;
Krox — YCIIOBHAS TEIJIOEMKOCTh TOJIOBKY MITHHAPOB, KJx/K.
OnsITHBIE BEMUIUHBI Koy U Koo, IpecTaBiieHs! B Tabmmie /1.

Tabnmuma J[.1. JKcmepuMeHTAJbHBbIE 3HAYEHUS] YCJIOBHBIX TEMJI0€MKOCTell MONUINIHIKOB
KOJIEHYATOr0 BaJIa U rOJI0BOK IIUJIMHAPOB Ju3eei

Juzenn Ko, KJBK/K Kion, KIx/K
J-50 1884 / — 314/ —
A-41 2638 / — 494/ —
A-01M 3036/ — 544/ —
CM/-14 2236/ — 410/ —
J-12A — /5359 — /997
HpI/IMe‘IaHI/IC — B uuncnurene NPUBEIACHBI JAaHHBIC IIPpHU TCpMOCHq)OHHOﬁ HUPKYJIUN TEIUIOHOCUTCIIA, B

3HaAMeHaTele — NPH NPUHYJUTEIHHON IUPKYJIISIIHH.

[Tpu OTCYTCTBUM ONBITHBIX NAHHBIX Kiouy U Koy A Iu3ensi, He yka3anHoro B Tabmuue /1.1, nx
CllelyeT MPUHUMATh UCXOMS U3 BO3MOYKHOT'O TTO00US AU3ETICH.

D} dekTUBHOCTE M HAJIEKHOCTh CHCTEMBI 00OTpeBa IU3ENS C KHIKOCTHBIM IMOJOTPEBATEIIEM
3aBHCAT OT CEYCHUS OTBEPCTUH B €ro OJIOKE JUIS IMOABOAA TOPSYCH M OTBOJA XOJOJTHOH JKUIKOCTH,
MPAaBWIBHOCTH YCTAHOBKU IIOJOTPEBATENS, HAJIMYUS ITOJIOKUTEIBFHOTO YKIOHA TPYOOIPOBOIOB,
BO3MOKHOCTH ITOJTHOTO CIIMBA BOIBI ISl HCKITFOUCHUS 00pa30BaHMUS JICASHBIX IPOOOK.

Koten mogorpesatemns Bo BcexX Clydasx CIeAyeT YCTaHABIMBATH B HEITOCPEICTBCHHONW ONM30CTH OT
mu3ens, Hiwke Omoka. CoeqMHUTENbHBIE TPyOOIPOBOABI IS IHUPKYJSAIUH SKAAKOTO TETUTOHOCHTEIS
JIOJDKHBI OBITh MUHUMAJIFHOH UTHHBI M BO3MOXKHO OOJIBIIIETO TraMeTpa Oe3 mepernOoB.

Tpy0a oTBo#a 0TpabOTABIINX Ta30B MTOIOTPEBATEIS MO MOJIOH ANU3EIS TOJKHA OBITH KOPOTKOM 1
6e3 meperndoB.

OddexTuBHOCT, 000rpeBa MOIIIMITHHUKOB KOJEHYATOrO Bajia 3aBHCUT OT HWHTCHCHBHOCTH H
PaBHOMEPHOCTH 00OrpeBa HWKHEH yacTh Ojoka IuIuHApoB. Kak mpu TepMocu(OHHOHN, Tak W mpu
MPUHYIUTENbHON MUPKYISIIUY JKUJKOCTH TOPSIUYIO KHUAKOCTh CIEAyeT MOJBOAUTH B HIKHIOI YacTh
pyOarku 0J0Ka TU3eNs CO CTOPOHBI MaXOBHKA M OTBOJMTH TAKXKE U3 HIDKHEH YacTH pyOariku OJioka,
HO C TMPOTHUBOIIOJNIOKHONW ero cTopoHsl. [Ipm V-00pa3HOM pacIONOKCHUU IWIMHAPOB TOPSIYIO
JKUJIKOCTH CIICAYET IMOJABOANTE B HIDKHIOIO YaCTh PYOAlIKH OJHOTO W3 OJOKOB, a OTBOJUTH U3 HIKHEH
YyacTH pyOamku pyroro Onoxa.

Js obecriedeHnss OMHOBPEMEHHOH paOOTHI MH3EIl M MOJOTPEBATENs MOAKIIOYCHHE MTOCICIHETO
HEOOXOAWMO BBIMOJHATE TaKUM 00pa3oM, YTOOBI HAPABICHUS MUPKYILIIAN KXUIKOCTH B CHCTEME
o0orpeBa AM3eNs U CUCTEME OXJIAKICHHUS AU3ETIS COBIA AN,

OCHOBHBIM KOHCTPYKTHBHBIM 3JEMEHTOM CHCTeM 00O0TpeBa AM3eNeidl BO3AYIIHOTO OXJIAXKICHUS
SIBJIIETCS CEPUMHBIN BO3AYLIHBIN WIK Fa30BO3AYIIHBII OAOTPEBATeNb B KOMIUIEKTe. Ero KoHCTpyKIus
B OCHOBHOM COBMA/Ia€T C KOHCTPYKIUEH >KUIKOCTHOTO IMOJOTPEBATENs; MPUHIIUITHAIBHBIM OTINYUEM
SIBJISIETCS TO, YTO TIOJIOTPEBAEMON CPEION SABISETCS BO3AYX.

Takue cUCTeMBbI MOTYT OBITh BHEIIHETO W BHyTpeHHero obOorpeBa. [Ipu BHemHeM o0orpeBe
TOpSYMIl BO3AYyX WM T'a30BO3YIIHYI0 CMECH TIOJJAIOT C HAPY>KHON CTOPOHBI K IWJIMHJPaM, TOJIOBKaM U
MOJIOHY JU3CJIs; MpPH BHYTPEHHEM OOOTpPEBE TOpsSYMi BO3AYyX MOJAIOT BO BHYTPUKAPTEPHOE
MPOCTPAHCTBO, YACTHYHO BO3AYX MOJXKHO ITOJIaBaTh Yepe3 BITyCKHOH TpyOONpoBOA B IWIMHAPHI, a
oTpaboTaBIIxe Ta3bl — K MOIOHY JAU3CIIS.

[lpu BHyTpeHHEU cucTeMe 00OrpeBa IU3eNs HCIOIB3YIOT BO3AYIIHBIC TOAOTPEBATEIH, a IIPH
BHEIITHEH — BO3AYIIHBIC M TA30BO3IYIITHEIC.

Tenmonpon3BOANTENFHOCTS  Ta30BO3AYIIHOTO TOAOTPEBATEIs] CHCTEMBI 00OTpeBa  IW3EIS
BO3YIIHOTO OXJIaKaeHus Q, ClieayeT onpenessits no hopmysie

Qﬂ = Q}l + QM’ KBT’

rae Q, — TemIonpou3BOANTEIBHOCTh, HEOOX0AMMast /IJIsl pa3orpeBa MeTasa ausess, KBT;

Q. — TCIIONPOU3BOAUTEILHOCTh, HEOOXOMUMasl JJIsi pa3orpeBa MOTOPHOTO Maclia B TOJJIOHE
nu3ens, KBT.

Benmuunst Q, u Q,, pacCUUTHIBAOTCS 10 hopMyTIam:




Qu = Cuun ma (Tuuﬂ.K - Tuym‘u) / Tps KBT:
QM =Cy mﬂ (TM.K - TMJ{) / TD’ KBT:

TA€ Cyyn — YCJIOBHAsA yA€JIbHAasA TCIUIOCMKOCTb AWU3EJIA, BbIUUCIACMad 10 rapaMeTpaM HUJINHIAPOB,

kJx/ (xr-K);

¢y — YCJIOBHas yJIelbHAs TEIIOEMKOCTh MOTOpHOTrO Macia, K/x / (kr-K);

M, — mMacca ABUraTes, Kr,

Twnn - HAYAJIBHAS TEMIIEpATypa HWIMHIPOB 10 pasorpesa, K;

Tiwunx - KOHEUHAsl TEMIIEpaTypa HUJIMHAPOB TI0Ciie pa3orpesa, K;

T\.x — HadYaNbHAs TEMIIEpaTypa MOTOPHOTO Maciia JIo pa3orpena, K;

T\.x — KOHEYHasl TeMIlepaTypa MOTOPHOTO MacJja Iociie pa3orpesa, K;

T, — BpeMs1 pabOThI HarpeBaTels 10 IycKa JHU3eJs, C.

Jlns  oTedecTBeHHBIX nu3ened Bo3mymHoro oxnaxnenus (8JBT-330, [-37E u gp.) mo
3KCIIEPUMEHTAIBHBIM JaHHBIM Cyyy = 0,320 xJx/(xr-K), ¢, = 0,219 xJx/(xr-K). [Ipu pacuere criemxyer
OpPUEHTUPOBAThCA Ha HarpeB NMIMHAPOB 10 373 K, a MmoTopHOro Macna B noagone — 1o 353 K.

MNMPUJIOKEHUE E
(ctipaBo9HOE)

KPATKASI XAPAKTEPUCTHKA I'PYIIIIOBBIX CPEJICTB OBOI'PEBA JIU3EJIEN

Tabuuna E. 1

No | HaumenoBaHue
ILII. | cmocoba o0orpeBa

Kpatkas xapakTepUCTHKa CPEICTB 00orpeBa

1 |Boxooborpes

CraumoHapHble YCTAaHOBKM JJIsI BOJOOOOTpeBa JAM3ENEH COCTOST U3
ycTpoiicTBa st HarpeBaHus Boibsl (nmpu  Hamuuuu TOL[ Bo3MokHO
UCIIONIb30BAaHNE TOpSUEil BOJBI, MOIY4aeMOH OT Hee), TPyOOIpPOBOJIOB JUIS
MIOJIBOIA M OTBO/IA BOJBI M3 3apyOalieyHoro MpoCTPaHCTBa AU3EIIsl, HACOCOB
(OCHOBHOTO W 3allacHOTO) M 3allOPHO-PETYNHpyome apmarypsl. [lpm
oOorpeBe mam3ens BOAA NMPKYJIUPYET 10 3aMKHYTOMY KOHTYpY: OT
yCTpoiicTBa AJIsl HArpeBaHUs MOAAETCS C MMOMOIIBI0 Hacoca B 3apydaledHoe
MIPOCTPAHCTBO JH3ENsl, a 3aTeM CHOBA BO3BPAIAETCA B YCTPOWCTBO IS
HarpeBaHMsA. B kauecTBe IOCIEAHEr0 MOTYT MCIOJIB30BaTHCS BOJIOTPEHHBIE
U TapoBble KOTJIBI HHU3KOrO [aBlieHWs, OOWJephl, Oaku, B KOTOPBIX
HarpeBaHHe BOJbl OCYLIECTBIISIETCA MapOM, WIH 3JIEKTPOHArpeBaTENIbHbIE
YCTpOMCTBA.

B kadecTBe TEpEeNBIKHBIX YCTaHOBOK BOJ00OOTpeBa IMPHUMEHSIOTCS
BOJIOMACJIOTPEHKH M aBTOMOOWIJIN-BOIOMACIIO3ANPABIINKH C KOMIUICKCOM
YCTPOWCTB JIsl pa3orpeBa Maciaa U BOJbI

2 |([Tapooborpes

CranmoHapHble yCTAaHOBKM JUIs MapooOorpeBa 1u3eiedl C BO3BPaTOM
KOHJIEHCaTa COCTOSAT M3 MapoBOr0 KOTJIA, IJIABHOTO TIapoIpoBOAa CO
CMOHTHPOBAHHBIMH Ha HEM CTOSIKAMH, PYKaBOB ITOJIBOJA Tapa OT CTOSIKA K
CHCTEME OXJIXKICHHUS [W3eNs, BO3BPATHOTO TpyoOompoBoda it cOopa
KOHJICHCAaTa, pe3epByapa AJsl HAKOIUICHNS KOHJCHCATa M JIByX HACOCOB —
JUISL TIOa4u BOJIBI M3 BOJOINPOBOJA U IOJIauM KOHJAEHCATa U3 pe3epByapa B
[1apOBOM KOTEIL.

CranuoHapHble yCTaHOBKM M mapooOorpeBa ausens Oe3 BO3BpaTa
KOHJIEHCaTa HE MMEIOT BO3BPAaTHOro TpyOOIpoBOJa M Hacoca A IOAauu
KOHJICHCaTa B IapOBOil KOTEL.

ITapooborpeB MOXXET OCYLIECTBIATbCA KaK IIPU 3aIllOJHEHHOW cHcTeMe
OXJaXACHUA, TaK U NPHU MOPOXKHEH cucTeMe oxnaxkiaeHus. llepenBuxHble
YCTAHOBKH JUIsl TApO00OTpeBa MOHTHUPYIOTCSI Ha IIIACCH aBTOMOOWIIS

3 |Bo3myxooborpes,
oborpes
ra3oBO3AYLIHON
CMEChIO

CranuoHapHble YCTAHOBKH COCTOAT U3 YETBIPEX OCHOBHBIX Y3JIOB U CUCTEM:
YCTpOWCTBA Ul HArpeBaHUs BO31yXa, BO3AYXONPOBOJIOB, YCTPOWCTB A
MIOJJBO/IA BO3AyXa K IU3EII0 M CHCTEMBI aBTOMATHKH M CUTHAITH3ALNH.

VYcrpoiicTBa AN HarpeBaHWS — BO3AyXa ~ HMEIOT  pa3HOOOpas3HbIE
KOHCTPYKTHBHBIC PEHICHHUS B 3aBUCUMOCTH OT BHJIa HCTOYHHMKA TEIUIOTHI —
Kajopudepbl  BOJOBO3AYIIHBIE, MAPOBO3AYIIHBIE, JIIEKTPOKAIOpU(EPHI,
OrHEBBIE TEII000MeHHHMKH. B cBOIO o4epeab COCTABHBIMHM YaCTsAMH OTHUX




YCTPOMCTB  SBJSIFOTCSL  COOCTBEHHO — Kajopudepbl M BEHTWIATOPBI.
Bo31yXonpoBoabl BBHINOIHSIOT B Ha3€MHOM M TOJ3EMHOM BapHaHTax H3
MeTajyla, KHpInu4a, OeToHa M JAPYI'MX MaTepHajoB C HPUMEHEHHEM
TEIUION30JISIIMU. Y CTpoicTBa Ul IOABOJA TOPSYETrO BO3/AyXa K JIU3EII0
UMEIOT Pa3IMYHYI0 KOHCTPYKIHIO M IIO3BOJISIOT OCYLIECTBISITH IOJBOJ
BO3/lyXa CIIEpeAd Ha pajauarop, CHU3Y Ha TOAJOH Ju3eNs depes
CIELHANIBHBIC PAaMKH C OTBEPCTHSIMH, a TaKKe IO BCEH BBICOTE IH3ENS C
OTCACBHIBAIOIINMHU NAaTPyOKaMH Uil YTHIM3ALUH HCIIOIb30BAaHHOIO BO3IyXa
(mo 3aMKkHYyTO# cxeme). CHcTeMa aBTOMAaTUKH M CUTHAJIM3ALMU CITYXKUT AJISI
TIOBBIIICHUSI HAJEKHOCTH BCEH YCTAaHOBKM M COKpAILEHHS TPYHO3aTpar,
peryiupyer TeMmepaTypy W KOJIHYECTBO IOAAaBaeMOTo BO3IyXa B
3aBUCHMOCTH OT U3MEHEHHSI TIOT0JTHO-KIIMMATHUECKHX YCIOBUI U TEILIOBOTO
COCTOSTHHSI ~ 00OTpeBaeMBbIX  JU3elNieil, a TaKKe CHIHAIU3UPYEeT O
BO3HHKAIOIINX HEUCIIPABHOCTSIX.

OOorpeB nu3eneil ra3oBO3IYIIHOH CMECBIO OCYLIECTBISEICS C IMOMOILBIO
YCTQaHOBOK,  KOHCTPYKLMSI ~ KOTOPBIX  @HAJIOTMYHA  KOHCTPYKLIHUH
CTallMOHApHBIX YCTAHOBOK ISl BO3ayxooOorpeBa. B kauecTBe ycTpoicCTB
JUIsl TIOATOTOBKM Ta30BO3AYLIHOW CMECH TNPHMEHSIOTCS, KakK IPaBHIIO,
OTHEBBIC TEINIOOOMEHHUKH (TEIUIOreHepaToOphl) ClICHUaIbHON KOHCTPYKIHH,
KOTOpasi MpenycMaTpHBaeT CMEIIMBaHHE aTMOC(EpPHOro BO3IyXa C
NPOAYKTaMH CTOPaHUSL.

B xauecTBe IEpeNBIKHBIX YCTaHOBOK BO3AyX000OrpeBa IPHUMEHSIOTCH
TEIIOreHepaTopbl Pa3IM4YHOrO THUIA, CMOHTHPOBAHHbIE Ha aBTOMOOWIIAX,
MIpUIeTIax WM TeJIeKKaX

DnekTpooborpes

[Ipu rpymmoBOM 3JIEKTPOOOOrPEBE AM3EICH SIEKTPHUCCKYIO SHEPTHIO OT
TpancHopMaTOPHOIA IOJCTAaHIUN HCTIOJIB3YIOT ISt HarpeBaHus
OXJIaXKIat0IEeH KUKOCTH UITH (M) MOTOPHOTO Maca.

Jiis mpeoOpa3oBaHusl IEKTPUUCCKOW SHEPTUU B TEIUIOBYHO MPHMEHSIOTCS
JJIGKTPOHATPEBATEIBHEIC  3JEMEHTBI C  TBEPABIM  IPOBOJAHUKOM U
’KAJIKOCTHEIE.

DJeKTpOoHArpeBaTeIbHBIC 3JIEMEHTH C TBEPABIM IPOBOAHUKOM (TpyOUaTkie,
OWIMHAPUIECKUE, JICHTOYHBIE W Jp.) BBIMIONHSAIOTCS C OTKPBITOH WITH
3aKpBITON crmpanpio. OHHM YCTaHABIMBAIOTCA B CHCTEME OXJIAXKICHUS
(amxHUA 0avoK paamaTopa, pydamika OJoKa, HIKHHHA HaTpyOOK CHCTEMBI
OXJIQXKICHHS) WIIH (M) B MACJISTHOM TIOJIZIOHE JTU3EIIA.

JKuakocTHBI  3JEKTpOHArpeBaTeNbHBI  DJIEMEHT yCTAaHABIMBaeTCs B
HWKHUH MTaTpyOOK CUCTEMBI OXJTaXAeHUs. KOHCTPYKTUBHO OH MPEICTaBIsACT
c000ii TBE KOHIICHTPHYHO PACIIOIOKECHHBIC H30IMPOBAaHHbIC TPYOKH, B 3a30pD
MEXIy KOTOPBIMH IMOCTyMaeT BOAAa WIM aHTU(PHU3, UTPAIOIIUC POJb
mpoBonHUKa. [Ipu coeAMHEHHH TPYOOK C SJICKTPHUUCCKOW CEThIO depe3
KUJIKUHA TCIUIOHOCHTENb IPOXOJUT JJICKTPUYCCKHNA TOK, HATPEBAIOIIUI
KHUIKOCTh. 32 CUET JIOKAIBHOTO HArpEBaHHS JKHUAKOTO TEIUIOHOCHTEIS B
CHUCTEME OXJIKICHHUS BO3HUKACT ITUPKYIISALIUS.

K snextponarpeBaTenbHbIM 3J€EMEHTAM MOABOAUTCS Hampsbkenue 36—70 B
OT MOHMKAIOIINX TpaHCPOPMATOPOB

WndpaxpacHbrii
ra30BEIi 000TpeB

CramnmoHapHBIE YCTaHOBKH HH(PAKPACHOTO TAa30BOI'O 00OTpeBa COCTOAT U3
pesepByapa Uil XpaHEHHMs Tras3a, Ta3olmpoBOJa; Ta30BBIX TOPEIIOK,
O0BEIMHEHHBIX B TPYMIBL, 3JIEKTPHYECKOTO 3alajbHOrO  yCTPOMCTBA,
3alIOpPHON apMaTypbl U CUCTEMbI CUTHAJIU3AIUH.

B kadecTtBe TOmIMBa MOXET HCIHOJIb30BAaThCA MPUPOAHBIA Ta3, MPOIMaH,
HpOHaH-6yTaHOBBIe CMECH U APYTUC ra3bl.

I'azoBble TOpENKM yCTaHABIMBAIOTCS JUI HAarpeBaHMsA Macila B IIOJNOHE
Jau3erst Win (M) Juis HarpeBaHUs JKHJIKOTO TEIUIOHOCHUTENS B €ro CHUCTEME
OXJIQXKJCHUS, ISl Yero B3aMEH HIDKHETO NarpyOKa CHCTEMBl OXJIQXKACHUS
YCTaHaBIMBAIOT TEIJIOOOMEHHHK C TUIOCKUM JHHUIeM. IIpu paboTe ropenku
XKHUIKOCTh B TEINIOOOMEHHHKE HArpeBaeTcs M B CHCTEME OXJIAKICHUS
BO3HUKaeT TepMocu(oHHas IUpKysinus. Jis  yckopeHus mpomnecca
TEIUIOTIepeladll  paJinaTOp MOXKET OBITh  O0OpPYIOBaH  3aCIOHKOWM,
OTKIIIOYAIONIEH ero oT Iu3eis Ha BpeMs o0orpesa.

[lepenBrkHBIE YCTAaHOBKM HMH(PAKPACHOTO I'a30BOr0 00OrpeBa COCTOST M3




ra3oBbIX OQJIJIOHOB H TpynIi ropeiiokK, yCTaHOBJICHHBIX Ha II0JIO3bAX HJIN
KoJIeCax

MPUJIOKEHUE XK
(cripaBoYHOE)

KPATKASA XAPAKTEPUCTUKA CUCTEM
U YCTPOMCTB OTOILIEHUSI KABUH

ABTOHOMHBIE CHCTEMBI OTOIUICHHsI KaOMH MaIlMH JNOJDKHBI O00ECIIeUYMBATH TEIUIOBOE COCTOSHHUE
BHYTPH KaOHH B COOTBETCTBHUH C 1. 7.3.4.

ABTOHOMHBIE CUCTEMBI OTOIICHUA, HCTOYHHKOM TEIJIOBOM OHECPIUU KOTOPBIX ABJIACTCA
JKUJIKOCTHBIM TozmorpeBarens (CM. MpuiokeHue J[), KOHCTPYKTHBHO COCTOSIT M3 COEIMHHUTEIBHBIX
JKHJIKOCTHBIX TpPyOOIIPOBOZOB, CBSI3BIBAIOIIMX «PYyOallIKy» TEIIOOOMEHHUKA TOAOTpeBaTesst C
CHCTEMOM OXJIaKAEHHS Ju3eNs; paaudaropa — OTONUTENS KaOWHBI, 3allOpHOW apMaTypbl,
TIO3BOJISTIOIIEH BKIJIIOYATh M BBIKIIOYATH CHCTEMY OTOIUICHHMS; JJIEKTPOBEHTUIISTOPA; BO3/yXOBOJIOB C
Pa3IUUHBIMHM  paclpeAeInTeIbHBIMUA yCTPOUCTBaMH; TPYOOIpOBOJa OTBOAA OTPaOOTAaBIIMX TI'a30B
MO/IOTPEBATENIS; TOIUIUBOIPOBOIOB; MYJIbTA U aIlllapaTyphl YIIPABICHHUS.

Kak mpaBmio, cucteMa OTOIUICHHsS KaOWHBI C JKHIKOCTHBIM IOJOTPEBAaTeNIeM KOHCTPYKTHBHO
Oo0BeIMHeHA C CHCTEMOH 000TrpeBa AW3eNs W MO3BOJSIET OCYIIECTBIATH OO 00OTpeB au3ens, JUO0
OTOIUICHHE KaOMHBI, THOO OTHOBPEMEHHBIA 00OTPEB ANU3€T U OTOIUICHHE KAaOWHBL.

CucreMa OTOIUICHUSI KaOMHBI C JKHIKOCTHBIM IIOJOTPEBATENIEM TAaKXKE MOXKET HCIOJIB30BATHCS IS
000TrpeBa arperaToB TPAaHCMUCCUH MAIIIUH.

ABTOHOMHBIE CUCTEMBI OTOIICHUA, HCTOYHHKOM TEIJIOBOM OHECPIUU KOTOPBIX ABJIACTCA
BO3YIIHBIN MOJJ0TpeBaTeNb (CM. IpuiIokeHue /1) i oTonuTenbHas U BEHTWIALMOHHO-OTONHUTENbHAS
YCTaHOBKHM, COCTOSIT M3 BO3AYXOBOJOB C Ppa3JIMYHBIMU PpACHPENCIUTEIbHBIMU yCTPOMCTBaMU,
TpyOOIpOBOAa OTBOA OTPAOOTABIINX T'a30B, TOILTMBOIPOBOJIOB, ITYJIbTA M allIapaTyphl yIIPaBICHUSL.

OtonurensHass ¥ BEHTWIAHMOHHO-OTOIIUTENbHAss yCTAHOBKM MO  CBOEH  KOHCTPYKLUH
NPUHIUIHATEHO HE OTJIMYAIOTCS OT BO3IYLIHBIX IOJOTpEeBATeNie M COCTOST U3 TEIIO0OMEHHHKA
CBApHOW KOHCTPYKLHH, BBINOJHEHHOTO B BHIE «PYOAIIKM»; OJIEKTPOABUrATElNs, MPUBOMASLIETO
BEHTWIATOP, TOIUIMBHBIA HAacoc W HAarHeTaTeNlb;, Kamephl CrOpaHHs; CBEYH HaKaJIMBaHUS H
BCACBIBAIOLIETO ¥  BBIXJIOITHOTO IMATPYOKOB.  JIOTOJHUTENBHBIMH — YCTPOHCTBAMH  SIBIISIOTCS
TeMIIepaTypHbIe EPEKIIOYaTeNH, JaTYHKU TOPEHHs, TaTIUKH U pelie IieperpeBa, KOHTPOJIbHBIC JIAMIIbI
U JpyrHe YCTpPOWCTBA, CHTHANIM3UPYIOIIME TP paboTe O COCTOSHUM OTONHUTENIBHOW WM
BeHTI/IJ'ISII_II/IOHHO-OTOHI/ITCJ’[LHOﬁ YCTaHOBKH.

B kauecTBe TOmIMBa B YCTAHOBKAX MCIOJIB3YIOTCS AN3EIbHOE TOIUIMBO WM OSH3HH.

OCHOBHOE OTJINYHE 6CH31/IHOBBIX OTOIMUTEJIBHBIX YCTAHOBOK COCTOUT B TOM, YTO 6CH3I/IH nogacTcAa
Yyepes3 AJIEKTPOMarHUTHBIH KJlallaH HacOCOM, YCTaHOBJIEHHBIM OT/AEIBHO OT YCTaHOBKH.

OCHOBHBIMH ~ ITapaMETpaMH  aBTOHOMHBIX CHCTEM OTOIUICHHMS KaOMH MalluH  SIBISIIOTCS
TEIUIONPOU3BOJUTEIBHOCTh HCTOYHHKA TEIUIOBOM DHEPIruM, Pacxoi IOAOrpeBaeMOro BO3IyXa,
KOHEYHAs TeMIIepaTypa HarpeBa BO3yXa U MaKCHUMallbHAas MOITHOCTb 3JIEKTPO/IBUTATEIIS.

B mporecce skcruryaranii aBTOHOMHBIX CHCTEM OTOIUICHHSI 0c000€ BHUMAHHE CllelyeT oOpalarb
Ha cOOJI0/IeHNE TPaBMII MOXKapHOW OE30IMacHOCTH, a TaKkKe CIEANTHh 3a TeM, 4TOoOBl OTpaboTaBIIHe
rasbl He TI0Ma1alli B KaOMHY MAILHHBL.

OPUJTOXKEHUE N
(cipaBo4HOE)

KPATKASA XAPAKTEPUCTUKA NHINBUAYAJIBHBIX CPEJICTB YTEIIJIEHUA
YTEILUIMTEJBbHBIN YEXOJI 15 JIU3EJIS

YTermmTenbHbId 4eX0Nl NPHIAeTCsT Ha KaXIYI0 CTPOUTENBHYIO MAlIMHY C WHIUBHIYaTbHBIM
xommiekroM 3UTI. Tlpu skcrumyaTtanyy MalivH IPH TEMIEPAType OKPYXKAIOIIero Bo3ayxa Munyc 30—
40 °C HEoOXOOMMO HWCIOIH30BATH YCHICHHBIE YEXJIBI W3 IUIOTHOH TKaHM (TOHKOTO Ope3eHTa,
MApyCHHBI M T.II.) ¥ BaTHHA WJIH BAaTHl C TOJIIUHON ciosi 15—25 MM, IpOCTpOYEHHOTO KBaJpaTaMu
pazmepom 100x100 mm.

YV cunenHeIin yTeHJ’[HTeJ’IBHBIﬁ YE€XO0JI H3TOTABJIMBACTCA TAKUX pasMEpPoOB, IMPU IMOMOINHU KOTOPBIX




obecneynBaeTcs YKPBITUE UM HU)KHEH dYacTHu paMKn BETpPOBOIo CTCKJIa H OOKOBHMHEI KamoTa.
3aerHHﬂIOT YEXJIbl Ha KalloTe AU3ECJIdA, KaK IpaBUJIO, 3aBA3KaMU, IMPUIIUTBIMU K HUX HIDKHEH 4acTH.
OTKI/IHHoﬁ KJIallaH NepeaHero BbIpE3a YCXJjia C MOMOLIBIO 3aBA30K MOXKHO 3aKPCIJIATHL B PAa3/IMYHBIX
IMOJIOKCHUSX, YTO JA€T BO3MOKHOCTD PCTyJIMPOBATH IUIOIIAAb 06;[yBa paauaropa.

CDopMa YCUJICHHOI'O YTCIJIMTCIBHOI'O 4UeXJjia U criocod ero KpeIieHud 1Jid MallluH Ka)K,HOﬁ MapKu
ONPEACIIAIOTCA NCXO0Ad N3 KOHCTPYKTUBHBIX 0COOEHHOCTEH MaIIUHEI.

MHOABUKHASA IITOPKA PAJUATOPA

[ToxBwXHAs IOTOpKA NPHUMEHSETCS B JONOJHEHHWE K JKAIIO3H U YMEHBLICHHS MOBEPXHOCTH
00xyBa paguaropa. OHa U3rOTAaBIMBAETCS U3 IUIOTHON TKAaHU.

HiwkHuM KpaeMm IITOpKa KPemuTcsl K TpaBepce paauaTopa, a K BEpXHEMY €€ Kpal C MOMOIIBI0
IJIaHKW KPETIUTCA MMPUBOJ YIIPaBJIICHUS. I[J'[ﬂ OITYCKaHHs INTOPKU BHU3 CIIYKAT BO3BPATHBIC NIPYKUHBI.
VYrpapiseT MOABM)XHON INTOPKOW omeparop M3 KaOWHBI. Tpoc ympaBiieHHs YKJIaJbIBalOT Ha POJIHK,
MPOITYCKAIOT II0Jl KalmoTOM JHU3elsl M 3aKkpeluiiioT B kKabuHe. [Ipu ocmabineHun Tpoca mTopka Ion
JIeCTBHEM BO3BPATHBIX MPY)KUH OITyCKAETCsI, YBEIMUNBAsk IIOBEPXHOCTH OXJIXKICHUS PaHaTopa.

CBEMHBIE HIUTKHN

Ha mammHax, B KOHCTPYKIHMH KOTOPBIX OTCYTCTBYIOT >KaJIIO3U U TPYAHO YCTAaHOBHUTH IOJABHXKHYIO
IITOPKY, Tepel paguaTOpOM MOTYT MOHTHPOBAThCS CheMHBbIE MUTKA. OHH HM3TOTaBIUBAIOTCS M3
JKecTd, (aHeppl, KapToHa. KonW4ecTBO MIMTKOB 3aBHUCHT OT YCIOBHH SKCIUTyaTalldd W JOJDKHO
obecreunBaTh HOPMAIBHBIA TETIOBON PEXUM JTU3EIIS.

YTEIUVIMTEJb HUZKHEI'O ITATPYBKA PATUATOPA

VYTemneHne npUMEHsIeTC Ul MPEAYNPEeKICHUs NepeoXTaKISHUS U 3aMep3aHusl OXJIaXAarollen
JKUJIKOCTH B MaTpyOKe. Y TEIUTUTENh COCTOMT M3 CJIOCB JICHTHI TPYOOH TKaHU WJIM TOHKOTO BOWIJIOKA
mmpuaoii 40—50 MM, oOMoTaHHOH BOKpYr maTpyOka. IloBepx TKaHEBOW JICHTHI HAMAaTHIBAETCS
MapyCUHOBAs WIM MOJOTHAHAA JieHTa UpuHOU 30—35 mMM. TIOBEpXHOCTH JIEHTHI TOKPBIBAETCS CI0EM
BOJOCTOMKON KPAaCKU WIIH JIAKOM.

YTEIIVIMTEJIA TOIVINBHBIX U TUAPABJINYECKHUX BAKOB

Jlyist yTerieHns: UCTob3yeTCsl JIMCTOBOW acOecT TOMIIUHON 4—6 MM WM acOeCTOBOE MOJIOTHO, U3
KOTOPOTO H3rOTAaBIHMBAIOT KOXYyXH TpeOyemoro pasmepa. CepXy Oaku OOLIMBAIOT INUTKAMH W3
mucToBOU ctaimu ToamuHoN 0,8—1,2 M. [1IuTKH 3aKpemIAIOT Ha OaKe CTSHKHBIMU OOJITAMH.

Ilpu skciulyaTanuu MallMH NpU TeMIEpaType OKpykaromero Bo3ayxa MuHyc 30—40 °C
TOIUIMBHBI M THUApaBIMYECKMH Oaku (eciii T03BOJISET KOHCTPYKIHS) CIEIyeT IOKpPBIBATh
CICIHATPHON TEIUIOM30JSIIIHOHHON 00Ma3koil. OOMaszka coctouT M3 acOecToBoil Kpormku (35 %),
cyxux omuiok (40 %), oraeynopnoit rauusl (20 %) u xwuakoro crekna (5 %). Ilepen Hanecenmem
oOMa3ku Ha 0aK HaKJIaIbIBaCTCS MPOBOJOYHAS CETKA W 3aTEM HAHOCUTCS CIIOW TONMHHOW 15—25 MM.
ITocme mpocymkn MOBEPXHOCTh OOMAa3KH OOMAaTBIBAIOT MAaTEPUaTON JIGHTOH M IOKPHIBAIOT KPACKOM
VUYL JTAKOM.

YTEIVIEHUE TOIIVIUBHBIX ®UJIbTPOB

VTemnmmrens U3roTaBIuBacTCs U3 NapyCHUHBI 1 BaTbl B BUJC Y€XJIa. B uexmax pemarorcs OTBEPCTHUA
JJIs BBIITYCKa 13 (1)I/IJ'II)Tpa BO3ayXa, KOHJACHCATa BOJAbI 1 3al"p$[3HeHI/II7L
Yexanl KpEIIATCA Ha KOpIycax (l)I/IJ'II)TpOB 3aBsjA3KaMU U3 HpO‘IHOﬁ TCCBbMBI.

YTEILUIMTEJb AKKYMYJISITOPHOM BATAPEH

YTemnurenb U3roTaBlMBacTCsl U3 BOMIOKAa B BHJE CHELUAIBHOTO YEXJa CO ChEMHOM KpPBILIKOM,
KOTOPBII Ha/ieBaeTCA Ha aKKyMYJIATOPHYIO O6atapero. Bo3sMoXkHO Taroke IOMeENIeHHE aKKyMYIITOPHON
Oarapew B CTICIIHANBEHBIN SIIIUK M OTCEK, yTEIUICHHBIH ITEHOTIIACTOM WIIA BOMIIOKOM.

IMpu Temmeparype okpyxatomiero Bozayxa MuHyc 30—40 °C  akkyMyJsTOpHYIO OaTapero
[eJIeCO00pa3Ho  MoAOrpeBaTh IMyTeM OOJyBa TEIUIBIM BO3IyXOM, HAarHETaeMbIM OT pajuaropa
BCHTUJIATOPOM JIBUTaTECIA. JIJ'IH OTOTr'0 AKKYMYIJIATOPHYIO 6aTape}o yCTaHaBJIUBAIOT B Cl'IeIlI/IaJ'IBHHﬁ
KOXKYX, M3TOTOBJICHHBIA M3 JHCTOBON cranmu. KoxyX COCTUHSIOT TpyOONMpPOBOJOM C pacTpyOoM st



3a0opa BO3JlyXa, pacIojaraéMbIM B HEHNOCPEICTBEHHOH OaM30cTH OT pajauartopa. Jns HUpKyIsanuu
TEIUIOrO BO3JyXa B 3a/iHEll CTEHKE KOXKyXa BBIMOJHIETCS BBIXOJHOE oTBepcTHe nuamerpoM 30—40 MM
¢ naTpyOxom JuHoi 75—100 MM, KOTOpOE 3aKpPBIBAIOT 3aCJIOHKOM BO BPEMsI CTOSTHKHM MAalIHHBI.

CPEACTBA YTEIIVIEHUSA KABUHBI

Jis yremeHns KaOWHBI MOTYT IIPHUMEHATHCA CIEAYIOIINE TEIUIOW3OJSIIMOHHBIE MaTepHAIIbI:
MOPOJIOH, TEHOIUIACT, BOMIIOK, BATWH, NMEHONONUypeTaH M Ap. JUId 3almMThl 3THX MaTepHanoB OT
MOBPEXJICHNH, OBICTPOrO H3HOCA M B LENAX MNPHUIAHUS BHYTPCHHUM IIOBEPXHOCTSIM KaOHMHBI
SCTETUYHOTO AEKOPATUBHOTO BHJA TETUIOM3OJIALUOHHBIE MAaTEPUAIIBI CIEAYET OKPBITh JEPMAHTHHOM,
MapyCHUHON WM JPYroi MPOYHOM TKaHBIO. 3alUTHYIO TKaHb PEKOMEHIYETCs CKIEUBAaTh WM CIINBAaTh
C TETUIOU30JIILLUOHHBIM MaTEPUAJIOM.

Termnon30AMOHHBI MaTepruall B KaOMHE KPEMUTCsl ¢ OMOIIBI0 CKOO, peMHEH, JISIMOK, (aHepsl
WJIM KapTOHA, U3 KOTOPBIX U3rOTAaBIUBAETCS KapKac AJI HATSDKKU MAaTEpUAlIOB.

Jist ycTpaHeHus 1mienieid B JBEpSX NPUMEHSIOT YIUIOTHHTENH W3 T'y0uaToil pe3wHBI, 00epHYTOH
[IaBUHOJIOM.

3ammuTa CTEeKON KaOMHBI OT OOJEJeHEHHs POM3BOANTCS IyTEM YCTAHOBKH JBOWHBIX CTEKOJ WA
PaMOYHBIX 3JIEKTPOHArPEBaTENCH.

MNPUJIOKEHHUE K
(ctipaBo9HOE)
CMEHHOE PABOYEE OBOPYJOBAHHE
Tabmuma K.1. CnenuanbHoe cMeHHOe paGodyee 060py10Banue
Ne | HammeHoBaHue Hasnauenue
ILII.
IlepuoanyecKoro 1eicTBus
1 |OxHO3yOBIE YcTaHaBNMBAIOTCST Ha OJHOKOBIIOBBIX THIIPABIMYECKUX HKCKaBaTtopax 4—~6
THIPOMOJIOTHl  -|[TPYNI  pa3MEpPHOCTH. SIBIsOTCA  Hambolee  paclpoCTpaHEHHBIMH U
PBIXIIHTENN 3¢ QEKTUBHBIMH CPEICTBAMH pa3pyLICHUs] MEp3JIOTO TPYHTA JIOKAIbHBIM
CIoco00M, B 0COOEHHOCTH B CTECHEHHBIX YCJIOBHUSIX CTPOHTENBCTBA

2 |KanatHo- YcTaHaBNMBAIOTCSI HAa OJHOKOBIIOBBIX 9KCKaBaTopax, 0O0OpPYIOBAaHHBIX
MTOJIBECHBIE IIAp-|AparjaifHO-KPAaHOBOW peIIeT4aTol CTpenoi. SBisioTcs 0O0IMenoCTyITHBIMA
U KJINH-0a0b1 CPEACTBaMH, HO NPHMEHSIOTCS B CTPOUTENHCTBE OTPAaHUYECHHO BCIEICTBHUE

TOT0, YTO M3-3a MOBBIIIEHHBIX AMHAMUYECKUX HArpy30K B CUCTEME IIPUBOI—
pabounii OpraH MPOHUCXOIUT Pa3pbIB KAHATOB M YBEIWYUBACTCS BEPOSITHOCTH
pa3pyIeHus OT/ICNbHBIX MEXaHU3MOB 0a30BOH MAIITHHBI

3 |TpyGuatsie HagemmBaroTcss Ha KONPOBOe OOOPYAOBAHWE KAk THAPABIMYECKHX, TaK M
JI3€Nb-MOJIOThl |KAHATHO-OJIOYHBIX JKCKaBaTOpoB. Kpome Toro, 3To pabouee obopymoBaHHe
MOX€ET OBITh CMOHTHPOBAaHO HA TPAaKTOPaX C KaHATHO-(QPUKIHOHHBIMU
neoeakamu. Cam 1o ceOe TPyOUaThI TU3EIBb-MOJOT CBOCH HIDKHEH YacThiO
(11ab0TOM) MOXET CTBHIKOBATHCS C BEPXHUM ITATPOHOM IIOTPYKAEMOM B IPYHT
CBaM WK C BEPXHEH YaCThIO METAJUTUYECKOTO KITMHA, 3a0HBAEMOT0 B MEP3JIbIii
TPYHT sl ero OOKOBOro paspyiieHusi. Takoit crmoco® 3a0MBKH KiIWHA B
MEp3JIBIA TPYHT BBHUIY €r0 KPYIMHOTO CKOJa SIBISETCS OJHHM M3 CaMbIX
MaJIO3HEPTOEMKHX. [Ipr TeMIiepatype OKpyKaromero Bo3yxa HiKe MUHYC 25
°C creyeT MCIONB30BaTh TPYOUaThIC TU3ETb-MOJIOTHI, BBITOJTHEHHBIE TOIBKO
B CCBCPHOM HUCIIOJTHCHUMN

4 |BunTto-kinHOBOe [HaBermmBaeTcsi Ha OJIHOKOBIIOBBIC 3KCKaBaTOPhl € THAPONPUBOIOM 2—3
000pyIOBaHHE |pa3sMEPHBIX IPYII. DTO 000pyA0BaHKE d3PHEKTHBHO Ha OJMHOPOIHBIX MEP3IIBIX
TPYHTaX M KOHKYPECHTHO BBITCCHSCT TPYMIOBOE HCIOIB30BAHUE PYYHOrO
MTHEBMOOTOOWHOTO HHCTPYMEHTA

5 |lIxeko- [pumensieTcs asst OypeHHs: CKBaXKHMH TIOJI CBaW U CTOJOBI U HABEIIMBACTCS HA
poOTOpHOE OJHOKOBIIOBBIE ~ JKCKAaBaTOPBl M TPAKTOPHL.  JT0  00OpyHOBaHHE
000pyIOBaHUE |paccMaTPHBACTCS KaK CICHUATBHOE JUI MEp3NbIX TIPYHTOB, IOCKOJNBKY
MOTPY’KEHUE CBaH B TAKHE TPYHTHI 3a4aCTyI0 CTAHOBHUTCSI BO3MOYKHBIM TOJIBKO
B TI0JIOCTB MPEABAPUTEIILHO BHITIONTHEHHOTO OTBEPCTHS B BHIE CKBaKHHEI




HenpepbiBHOIO JeiicTBUS

6 |Croeunoe
PBIXJIATEIBLHOE
00opynoBaHue

HaBemmBaeTcss Ha TpakTOpsl M MNpeACTaBisieT coOOW MOABECHYIO pamy
napayieIorpaMMHOTO  WJIM  TPEXUIAPHUPHOTO THUNA C OAHOM — Tpems
CbEMHBIMH CTOMKAMH W CMEHHBIMH 3yObSIMH, 4YTO IIO3BOJISET IIPH
HEOOXOJMMOCTH M3MEHSTh KOJIMYECTBO paboynx OpraHoB — 3y0UaThIX CTOEK
B 3aBUCHMOCTH OT IJTyOUHBI IPOMEP3aHMs TPYHTA U MOIIHOCTH HCIIOJIb3yeMOH
MaimuHbl.  [/laHHOoe oOOpymoBaHWE SIBISIETCSl THIIOBRIM M Haumbolee
paclpoCTpaHEHHBIM NPH  PBIXJIEHWH MEp3JOro TPyHTa 3HAYNTEIBHOU
MIPOTSHKEHHOCTHU M IIOLIAH

7 |bapoBoe

obopynoBanue

u

JcKodpesepHoe

HaBemmBaeTcss Ha TpakTOpsl WIIM HCIOJB3YeTCS B KadeCTBE CMEHHOTO
000py/IOBaHUsI MHOTOKOBILIIOBBIX SKCKaBaTOPOB JUIA Hape3aHWs B TPYHTAX
menaed B TNPOAOIBHOM M TIONEPEYHOM HAIMPABICHHAX C IOCIEAyomen
9KCKaBallMEeH MOyUCHHBIX LIEITMKOB

8 |Ilemmoe
pOTOpHOE
000pyIoBaHUE

n

CHabxaetcs 3yObSAMHU-KIIBIKAMH, HaBEIIMBaeTCs Ha 0a3y MHOTOKOBIIOBBIX
JKCKaBaTOPOB U IPHUMEHSIETCA IPU PBITbE TPAHIIEH B MEP3JIBIX IPYHTaX IOJ
YKIIAAKYy B HUX WHXKCHCPHBIX KOMMyHI/IKaHI/Iﬁ

Kpome mepeuncieHHoro BhIlIe CIEHAILHOTO pabouero 060pyI0BaHus, IPH pa3paboTKe MEP3IIbIX
TPYHTOB CJIEJyeT KCIONb30BaTh U OOBIYHOE BCECE30HHOE CMEHHOE O0OpYyI0BaHHME OJHOKOBIIOBBIX
9KCKABaTOPOB B BHJE OOpaTHOW, MPSAMOM JIOMAT W TUAPABIHYECKOTO Trpeidepa, HO C KOBIIAMH
YMEHBIICHHOW €MKOCTH, IOCKOJbKY pa3paboTKka Mep3Joro TpyHTa CBsi3aHa C IOBBINICHHBIMU
JHEPro3arpaTaMu U MOHKEHHOHN TPOU3BOAUTEIHHOCTHIO.

KiroueBrie cioBa:
SKCIUTyaTallli, CE30HHOE OOCITy)KMBaHHE arperaTtoB, CPEACTBAa OOJIETUEHHs IMyCKa MAlIMH B 3UMHHU
nepuon, TpeboBaHus 6€30IaCHOCTH IPH 3UMHEH SKCIDTyaTalluy MAIIIH

OPraHn3alMOHHO-TEXHUYCCKHUE MEPONPUATUA 110 IIOATOTOBKE MalIWH K

COAEPKXAHUE

1 Ob6nacTh NpUMEHEeHHUS
2 HopmaTUBHBIE CCBUIKU

3 OnpeneneHus

4 OcoOEeHHOCTH 3KCIUTyaTaluy CTPOUTEIBHBIX MAIIMH B 3UMHUHA NIEPHO/

5 Obume TpeOoBaHUS K 3UMHEH SKCIDTyaTallli MaIIHH

6 ITonroToBka MamyH K 3UMHEH SKCIDTyaTalllu

7 CpencTBa obecrieueHus paboTOCIIOCOOHOCTH MAIlliH B 3UMHUH ITEPHOJ

8 OcHoBHBIE TpeOOBaHUS IO IMYCKYy JBUTATeNleil MallMH B YCJIOBHUAX HHU3KUX TEMIIEparyp HU
MOJIrOTOBKA UX K paboTe

9 DKcrTyaTays CUCTEM YIIPaBICHUS MAIlMH B 3UMHUIT TepHo

10 TpeboBanus 6€30NMaCHOCTH NPU 3UMHEN SKCILTyaTalluy MaIluH

11 TpeboBanus obecriedeHust IKOIOTUIECKON 0€30MMacHOCTH IPH 3UMHEN SKCILTyaTaluy MalluH

[Mpunoxxenne A HekoTopble MeXaHWU3Mbl BIUSHUS 3UMHEH OKCIUIyaTallid Ha TEXHHYECKOE
COCTOSIHME MaIliH W (U3HOJIOTMYECKOE COCTOSHHE TIEPCOHANIA, 3aHATOrO0 OOCHYXHBAaHHEM W
yIpaBieHUEM MallHAMH

[Mpunoxxeane b OcoOeHHOCTH BBITIOJIHEHUS! OIEpPAlMii CE30HHOTO OOCITY)XKMBaHHS arperatos,
CHCTEM M MEXaHW3MOB MAIIMH IPH MOJATOTOBKE MX K 3UMHEH 3KCIUTyaTalnu

[Mpunoxenne B 3uMHME SKCIUTyaTallIOHHBIC MaTEPUAITBI

[punoxenne I' KpaTkast xapakTeprcTHKa CpPEICTB O0JIETYeHHS ITyCKa AH3eTIeH

[Mpunoxenne [ Kpatkas xapakTepucTika cCHCTEM 000TrpeBa Iu3elieil ¢ MoIorpeBaTes MU

[Mpunoxenne E Kparkas xapakTeprcTiKa IpyIIIOBbIX CPEJICTB 000rpeBa an3eneit

[Mpunoxenne XK Kparkast xapakTeprcTHKa CHCTEM U YCTPOMCTB OTOIJICHUS KaOMH

[Mpunoxenne N KpaTkas xapakTepucTHKa WHIUBHYAIBHBIX CPEJICTB YTEIIICHUS

[punoxenne K Cmennoe pabouee 000pynoBaHme




