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Ilnan Jexkuii

1. AeponpomHi miairpisadi noBiTps, iX KIacu(pikawis
2.  CTpyKTypHI CXeMHM MiAirpiBayiB, MPUHLMI iX poOOTH

PexomengoBana jireparypa:

1. AepoapoMHO-TexHIYHE 3a0e3neueHHs moyiboTiB. KoHcnekT nekiiit./ butsikoBuy
O.M. - K.: «<HAY-1pyk», 2009. - 80c.

2.  TexuiuyHa ekcIUlyatalis 1 oOCIyroByBaHHS aBTOMOOUTIB. TexXHOJOriA:
[Tigpyuynuk. Jlynuenko O.A. — K.: Buma mik.., 2007. — 527 c.

TekcT JeKIil
1. AepoapomHi migirpiBaui moBiTps, ix kiaacudikanis

Ha excrmyatanito I1C 3HauHMi BIUIMB MalOTh KJIIMAaTHYHI YMOBHU, OCOOJIMBO
TEeMIIepaTypa HaBKOJMIIHBOTO MOBITPs. IIpu HU3BKUX TeMreparypax yTpyJIHCHHM
3alyCK JBUTYHIB Uepe3 MOraHy BUIIAPOBYBAHOCTI MajWBa 1 MiABUIICHHS B'SI3KOCTI
MacTUJIBHMX MaTepiaiB. Y CHJIBHO OXOJO/DKEHHX cajJloHaX 1 KaOiHl JiTaka
MPaKTUYHO HEMOXKJIMBO TpHUBaje MepeOyBaHHs MacaxupiB 1 ekinaxy. KpiM mporo
IPU HU3BKUX TEMIIepaTypax HaBKOJMIIHBOTO TOBITPS BUHUKAE HEOOXIIHICTH Y
BUJIaJIEHH1 OOMep3aHHs 3 TTOBEPXHI JIiTaKa.

VY cHekoTHy mopy pOKy B pPe3yJbTaTi BIUIMBY COHSYHOTO OIPOMIHEHHS
temrieparypa Bcepeauni I[IC moxe Ha 10-15 © C mepeBuiryBaTH TeMIIepaTypy
HABKOJIMIIIHROTO cepenopuina i mocsratu 45-50 © C. Bcee 1ie noripurye ¢iziosoro-
ririeHiuHi ymoBu nepeOyBanus jroei B [1C.

JIist  monermieHHsT 3amyCcKy JBUTYHIB TpPU  HU3BKUX TeMIlepaTypax
3aCTOCOBYIOTHCS PI3HI MiAirpiBadi, a Jjisi CTBOPEHHS KOM(OPTHUX B CaJOHAX 1
KaOiHaX - aepOJIPOMHI KOHAHUITIOHEPH TTOBITPSI.

AepoapoMHi MmimirpiBadi MOBITPST BIAHOCSTHCS O HAWOUIBII MOMIKUPEHIOTO
KJacy 3aco0iB HazeMHoro oOciyroByBaHHs [IC 3aranbHOrO 3actocyBaHHs. Bonm
KIacCU(DIKYIOTHCS 32 TAKUMHU O3HAKAMH:

1. 3a mpuHIHAIIOM JTii:

- maJMBHI (piIMHHI, Ta30Bi, KamopudepHi, 6e3kanopudepHi);

- XIM14HI;

- eNIEKTPUYHI ( BUTIPOMIHIOBAY1);

2. Ilo BUy HarHITaHHS:

- BILICHTPOBUI HAaTHITAY;

- OCbOBOI HarHiTau.



3. Ilo Buny npuBony:

- ra30TypOIHHUHN PUBIA;

- IBUT'YH BHYTPIIITHOTO 3TOPSTHHS;

- €JICKTPOTIPUBO/I.

4. 3a 3B'A3KOM 3 a€pPOJIPOMHUMH CITYKOaAMU:

- aBTOHOMHI;

- HEaBTOHOMHI (3 1I0/1a4€r0 €JIEKTPOCHEPrii, 3 MOJa4et0 CTUCHEHOTO MOBITPS).

5. 3a cnocoboM nepecyBaHHS:

- CTaIliOHAPHO-TPAHCIIOPTHI;

- IEpeCyBHI (CaMOXiJIH1, MPUYIMHI, TEPEHOCHI);

- CTaIl[lOHApHI.

B ocHOBHOMY B  MOTOpHMX MiairpiBayax sK JDKEpelno  Teria
BUKOPUCTOBYETHCS TEIJIOBA CHEPTis, 1[0 YTBOPIOETHCS MPHU CHATIOBAHHI MajuBa -
aBiarfiiiHoro racy. bynu cripoOu 3acTocyBaHHS Ta30MoAIOHOTO MaluBa, ajie yepes
CKJIQJHICTh 3a0€3MeUeHHsI CTUCHEHUM Ta30M JICSIKUX aepoNopTiB MiAIrpiBayi HbOro
TUITY HE 3HANIILIN NTUPOKOTO 3aCTOCYBAHHS.

3a cmocoboM mepemadi Temia TOBITPIO, IO Hae a0 o00'ekTa, MaJMBHI
migirpiBadl gUIAThes Ha KajmopudepHi 1 OeskanopudepHi. Y KamopudepHUx
miirpiBadyax MPOJIYKTU 3TOpPSHHA TaluBa MEpeJaloTb CBOE TEIUIO YHUCTOMY
MOBITPIO 4epe3 TOHKI CTiHKM Kanopudepa. I[loBiTps, mo HaAXOIUTh B PYKaB
mijirpisaya, Mpu bOMy He 3a0pyJHEHE, aje 3HauHa YacTUHA TeIia BTPAYa€eThCs 3
POJYKTaMU 3rOpsSiHHA TMajuBa. [HIIUM HEONIIKOM € Malluil pecypc Kamopudepa -
1000-2000 ropx.

VY OeskanopudepHux MigIrpiBayax MPOIYKTH 3TOPSHHS Pa3oM 3 YUCTHUM
MOBITPSAM HAIXOIATh B PyKaB IiJirpiBada, MpH [bOMY MIIBUIIYETHCS K.K.I.
migirpiBaya, 30UIBIIYETHCA HOTO 3arajlbHUM pecypc, aje BUKOPUCTOBYBATH TaKWUM
migirpiBay Ui oOIrpiBy drojeld He MoxHA. /[0 3araJbHMX HEIOJIKIB MAJIMBHUX
MiIIrpiBaviB BIAHOCATHCS BaXKHUM X 3allyCK B YMOBaX HU3BKUX TEMIIEPATyp
HABKOJIMIITHHOTO TMOBITPs, HeOe3meka 3a0pyIHEHHS HABKOJIUIITHHOTO CEpPEOBHINA
POYKTaMU 3TOPSHHS MaJMBa 1 CKJIAIHICTh KOHTPOIIIO MPOIECY TOPIHHS.

Ak npukiam XiIMIYHOTO IMiirpiBada € KaTaXiTHYHUN TigirpiBad, SKUl
BUKOPUCTOBYE B SKOCTI poO0OYOro MpOAYKTY IMepekuc BoaHi. KaramizatopoMm B
TAKOMY MiJIrpiBadl MOXKE CIyKHTHU mepManraHat kamiro K2MO4. B pesynbraTi
KaTaJIITHIHOT'O CaMOPO3KJIay TIEPEKHUCY BOJIHIO Ha BUXO/II 3 MMiirpiBadya BUXOINUTH
YUCTa Ta30IOBITpsSIHA CyMiIl, 30arauyeHa kucHeM. HemomikoM Takux obirpiBadviB €
iX HM3bKa TETUIOTBOPHA 3/IaTHICTb.

[ToBiTps B eneKTpUUHKUX 00IrpiBayax HarpiBa€ThCsl TEIUIOM, L0 3HIMAETHCS 3
TEH a6o pi3HuX BuUIpOMiHIOBadiB. TeMIOTBOpHA 3/IaTHICTh TakKUX OOIrpiBayiB
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BU3HAUYAETHCSA MMOTYKHICTIO, CIOKHMBAHOI Bl JpKepesa eNeKTpOXUBIeHHS. Taki
MIAIrpiBadl MaroTh Psij NepeBar B MOPIBHSAHHI 3 MAJMBHUMH: HE3HAUHUI BIUIUB
TEMIIEpaTypy HABKOJIMIIHBOIO MOBITPA Ha 3aIlyCK IMiIIrpiBaya; BUCOKA MOXKEXKHA
Oe3rneka; BIACYTHICTb IWIKLAJIMBUX BHUAUIEHb, 110 3a0pYJHIOIOTh HABKOJUIIHE
CEpEeIOBHIIE; TPOCTOTY PETYJIIOBAHHSA 1 KOHTPOIIO POOOTH; BEIUKY TPUBAJICThH
OesnepepBHOi  poOoTH. JloCUTh BHUCOKUH K.K.J. €JIEKTPUYHUX 0OIrpiBaydiB
3a0e3neuyeThCsl MOXIIMBICTIO pO3TallyBaHHS o00irpiBaya B 0Oe3nocepenHii
OJIM3BKOCTI 10 00’ €KTY, IO O0IrpiBaeThesl. PI3HOBUIOM €EeKTpUYHUX MIAITpiBayiB
€ 1H(padepBOHI MiJIrpiBayi, B AKX TEILIO NMEPeAaeThes 10 00'ekTa Oe3mocepeIHbO
Yyepes TEIUIOBE BUIIPOMiHIOBaHHs. BiH He Mae pykaBiB i MPUBOY BEHTUIISATOPA, IO
POOUTH HOTO JyXKe 3pYYHHM B €KCILTyaTallii.

Sk Har”iTadiB MOBITPS B A€pPOJPOMHMX MiJIrpiBayax BHKOPUCTOBYIOTHCS
OCBOBI 1 BIJIIICHTPOBI BEHTWJIATOPH, IIO MPUBOMITHCS B PyX E€ICKTPOJBHTYHAMHU
a00 JABUTYHAMU BHYTPILIHBOTO 3ropsiHHs. B aeponpoMHuX migirpiBayax JOLUIBHO
3aCTOCOBYBaTH Ta30TypOiHHI ABUTYHH, TOMY IO B HHUX IMOBITPS CTHCKAETHCS
KOMIIPECOPOM CaMOTro JABUTYHA.

3a 3B'I3KOM 3 aepOJAPOMHUMHU CIy:KOaMU aepoAPOMHI MiIIrpiBayl MOXHA
PO3IUINTH HAa TPYNH: aBTOHOMHI 3 ra3oTypOiHHUM TPUBOJOM ab0 BiJ JBUTYHA
BHYTPIIIHBOI'O 3TOPSIHHS 1 HEABTOHOMHI, 3 IIPUBOJOM BiJ €JIEKTPOJBUIYHA, ILO
KUBUTHCS BiJl 30BHINIHBOTO JDKEpesia €JeKTPOeHeprii. ABTOHOMHI MifirpiBayi
MarTh BEJIMKY MaHeBpeHicTh. HeaBTOHOMHI MifirpiBayi MPaKTUYHO MPHB'A3aH1 10
THUX 30H aepoJpoMy, J€ € aepoJAPOMHI KOJIOHKU €JIEKTPOKUBJICHHS. BilbmricTs
ICHyIOUHX migirpiBadiB € nepecyBHUMHU. Crioci0 iX mepecyBaHHS BH3HAUYA€THCS B
OCHOBHOMY Baroro IiirpiBadvib.

2. CTPYKTYpHi cxemMHu migirpiBa4iB, NpuHIUN iX po0oTH
[Tpu excrumyaranii [IC 3 mopurHeBUMM JIBUTYHAMH MIIITPIB 3IHCHIOETHCS

° C, 1O TMOACHIOETHCA KOHCTPYKTHBHUMHU

npu Temmeparypi Huxde + 5
O0COOJIMBOCTAMHM ITUX JBUTYHIB 1 3aCTOCYBAaHHSAM B HUX B'I3KHX Macen tuimy MC-
20, MK-22. T'a30TypOiHHI JBUTYHH, B SIKUX BUKOPHUCTOBYIOTHCS CYMIIIi B'SI3KHX 1
MaJIoB’SI3KMX MaceJl BUMAaraloTh MiJITPiBy Iepesd 3allyCKOM TpH TeMIepaTypi
Macia Ha BXoi B IBUTYH - 15 © C 1 HKue.

Haii6inpin mmpoke 3actocyBanHsl oTpumanu migirpisad YMII-350-131, MII-
300.

Motopuuit migirpisay YMII-350-131 (130) 3MoHTOBaHMI B CHEIIAIBHOMY
MeTanieBoMy Ky3oBi Ha mmaci aBtomoOurs 31JI-131 (130). [o3Bossie mipu

TEMIIepaTypl HaBKOJIUIIHBOTO NOoBITPs Bif 10 g0 -55 °© C 1 BITHOCHINA BOJIOTOCTI HE
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outbiie 98% omHouacHo mojaBatu atMocdepHe noBiTpsi, Harpite g0 80-115 ° C,
710 YOTUPBHOX aBlal[IiHUX JIBUT'YHIB 1 B KaO1HY JiiTaka a00 A0 IHIIUX 00'€KTIB.

[Ipu BKIIOYEHHI KOPOOKH BiAOOPY MOTYXKHOCTI BIJUEHTPOBUN BEHTUIISTOP
OTpUMY€ OOepTaHHs BiJ JBUTYHAa aBTOMOOUIS yepe3 kapaaHHi Baiau . [loBiTps
BEHTWISITOPOM TIPOTaHSIEThCA dYepe3 Kamopudep 1 KaMmepy B3TOpsSHHS IO
pactpybam. Y Kkamepi 3rOpsHHS BiJOYBa€TbCS 3TOpPaHHS MalWBO-TOBITPSIHOT
CyMillll, Ta3d IO YTBOPWUJIMCSA pYyXalThCs IO Ta3oxoaaMm Kajopudepa 10
BUXJIOITHOTO MaTpyoOKa , 1 BIIJAIOTh TEIJIO 4Yepe3 CTIHKU Kajopudepa MOBITPIO.
Harpite noBiTpss HagxoQuTh MO BUXIJIHUM NaTpyOKaM B KOJIEKTOp , Jaji IO
riib3ax 1pykKaBax /0 00'ekTa, 110 OOIrPIBAETHCS.

[Ipu 3amycky arperaTy 4YacTHHA XOJOJHOTO TIOBITPsl, IIO0 HATrHITAE€THCS
BEHTWISITOPOM B PO3TPYO , MPOXOAUTH Yepe3 MiAIrpiBay, /i€ HarpiBa€ThCs BiJ
TeTUIa BigmpanboBaHUX ra3iB /B3, i mo moBiTpsAnpoBOAYy HAAXOIUTh B KaMepy
3ropsiHHsl . [HIIa YacTWHA XOJIOMHOTO TMOBITPsl Hae Ui OOAyBaHHS IyCKOBOi
(bOpPCYHKH 1 1CKPOBOI CBIYKH .

[lanuBHAa cuUcTeMa CIY>KUTh JUIsI TOJa4yi TMajWBa B Kamepy 3TOPSHHS B
yCKOBOMY 1 p0OO0OYOMY pEKHUMAaX.

[mxexropHi migirpisadi IT1-40 Ta BI1-20. ImkekTopHi migirpiBaui CTBOPIOIOTH
HArpiTHH MOTIK Ta30MOBITPSHOI CyMIIIl 1 MOKYTh BUKOPUCTOBYBATHUCS TUIBKHU JIJIS
HiAITpiBY aBlalliiHUX JBUTYHIB 1 1HINOT TexHIKU. /(7 oOIrpiBy mpuMIIIEHb, JIe
3HAXOMATHCS JIFO/IM, BOHU HEMIPUAATHI.

CTBOpEHHS MOTOKY Tra30MOBITPSHOT CYyMillll 3aCHOBaHE Ha MPUHIIMII 1HXKEKIIi1
B 1u(y30pi mijirpiBada 4ucToro MmoBiTPsI MPOYKTaMHU 3TOPSTHHS.

Ha aeponpomax 3acTocoByroThes iHx)eKTOpHI migirpisaui [11-40 ta BII-20. 3a
CBOEI0 KOHCTPYKIIIEIO 1 TPUHIUIIOM fAii BoHW aHanoriydi. Iligirpisau I11-20
BizpizHAeTheA Bif [11-40 MeHIITUMH po3MipaMy, MEHIIIOK Macol0 1 TeIJIOTBOPHUMHU
s3mioHocTsamu (20 000 kkan / rox).

[TpuHIIMT POOOTH THKEKTOPHOTO MiAIrpiBayda Mmojsra€ B HACTYITHOMY: MaTuBO
3 O0aka depe3 (QUIBTP-BIACTIMHUK HAJAXOAWTh B MPUCTOCYBAHHS IS BiJIBEICHHS
ra3oBux OynpOamiok 1 kKapOmopaTtop , 1€ BiIOYBa€ThCS YTBOPEHHS MaJUBO-
MOBITPSIHOT CyMIIIN, fKa IMyJIbCYIOUHUMH TOPIIISIMUA TIOJIA€ThCA Yepe3 KIIamaHHUM
MEXaHI3M B Kamepy 3TOPSHHS .

[ToBiTpsiHa cucTema, IO CKJIAJAETHCS 3 TOBITPSHOTO HACOCa , MOBITPSIHOTO
pecuBepa, KpaHa, MpHU3HA4YEHA JJs TOJadl TOBITPS B MPUCTOCYBAHHS IS
pO3MaNIOBaHHSA TMiJIrpiBa4a 1 JUIsi TOAadi TOBITpS dYepe3 pecuBep 1 uepes
MOBITPSIHUM JKUKJIEp B KapOropatop. He3Hauna dacTuHa MOBITPS HAIXOIUTH 3
pecuBepa B MPUCTOCYBAHHS JJI PO3IMATIOBAHHS. 3 KOJIEKTOPA TPOIYKTH 3TOPSHHS
3 BEJIMKOIO MIBUJKICTIO 1 TEMIIEPATYPOIO MOTPAIUISIIOTH B AU Y30D, 3aXOITIOI0UH 3
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aTMocepy TOTIK MOBITPSA, SKUWA, HArpiBalO4YKMCh IMOTPAILIi€ B pyKaB. 3a
JIOTIOMOTOI0 TIOBITPSIHOT 3aCHIIHKK 3JIACHIOETHCSI PEryJIIOBaHHS TEeMIIEpaTypH
MOBITPSTHOTO MOTOKY , 1110 HAAXOAUTH B KapOropaTop.

Kabinnuit migirpiBau  IIK-2 npusHauenuid oO0irpiBy KaliH JIITaKis,
3MOHTOBaHUN HA YOTUPUKOIICHOMY BI3KY.

Arperatu migirpiBaya OpPHUBOJATBCS B [0 Bl CTOPOHHBOTO JKepera
NOCTIHOro cTpymMy Hampyrowo 22-28 B. IligirpiBad 3MOHTOBaHO Ha PY4YHOMY
YOTUPUKOIICHOMY BI3KY 1 CKIQJA€ThCS 3 HACTYIHUX OCHOBHUX YacTHH:
miirpiBada 3 KOXKyXOM, Kapkaca 3 OOIIMBKOIO, MOTOPHO-BEHTWISLINHOI TPYyIH |,
NaJIUBHOI CUCTEMH 1 KOTYIIKU 3 pyKaBaMHU.



