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TexkceT Jexuii

1. IlpusHayeHHA.

Cucrema MacTuiia IBUTYHA BUKOHY€E HACTYMHI (DyHKITIT:

- 3MEHIIYE CHUJIU TEPTS MK TEPTbOBUMH TMOBEPXHSIMH 1 MEXaHIUHUN 3HOC
JIeTaJIeH;

- 3MEHIILIy€ BUTPATH MOTYHOCTI Ha MOJOJIAaHHS CHJI TEPTS;

- 3a0e31euye B1JIBEICHHS TEIIa BlJl TEPTHOBUX MTOBEPXOHb;

- BHHOCUTH 13 3a30piB MK TEPTHOBUMH TMOBEPXHSMU MPOIYKTH 3HOCY
JIeTaJIeH;

- 3a1o0irae Kopo3ii aerajne.

Jlisa 3mainyBaHHSL JBUTYHA BepTOJibOoTa Mi-2 3aCTOCOBYETHCS CHHTETHUYHE
macio b-3B, sike Bosozie XOpOUIMMH 3MallyBaJIbHUMHU BJIACTUBOCTSIMH 1 BUCOKOIO
TEPMOXIMIYHOI CTAOTHHICTIO.

[Topsin 3 MO3UTUBHUMH SKOCTSIMH CHHTETHYHE MACTHUJIO € BUCOKOTOKCUYHOTO
pIAIMHOIO, BOHA BHUKJIMKAae HAOyxaHHS 3BMYaHOI T'YMU Ta IHIIMX OPraHIYHHX
MaTepiais.



He onomyckaerbcss maaiHHg Macia Ha  jakodapOoBi  MOKpPUTTS 1
CJIEKTPOTIPOBOJIKY, SKi MOXKYTh BiJ IIbOTO 3pyHHYBaTHCA. B mporeci excrityaTartii
HE JIOMYCKAETHCS 3MINTyBaHHSI MIHEPAJILHOTO Ta CHHTETHYHOTO Macell, a TaKOX He
JOTYCKA€ETHCS TIOTAIaHHS MTaJTiBa B MACIOCUCTEM 3 CHHTETUYHOI MACTHIIOM.

2.0cHOBHI JaHi i eJleMeHTH .
Cucrema 3MaIieHHs — MUPKYISIPHA, ITi]T THCKOM, HOPMaJbHO 3aMKHYTA.
OcCHOBHI JaH1 MaCJIOCUCTEMHU:
KinpkicTh Macia, 1110 3a1MBa€ThCs B MaclI00akK MpH 3alpaslil, I................ 12,5
MiHimMaapHO J0MMyCTUMa KUIBKICTh Macia B 06aKy, Ji:
JITIST TIOTTBOTY . ..veevveeeeeree ettt eeiteeeteeeeteeeaeeeentaeenseeenneeessseessaeeenseenns 8
|01 £ 0 1 (011101 ) /PSSR 6
Tuck Maciia B cucTemi, Kr/cM2:
HA POOOUUX PEIKHIMAX ..eerevreereereeeenenreeesnnreeessnseeesnnsees 3,0+0,5
HA MAJIOMY Ta31, HE MEHIIIC. ........cccerurreeeerrnreesssenesssnnnnessnsneesssnsnes 15
TeMmeparypa Maciia Ha BUXO/I1 3 IBUTYHa, C:
MiHIMaJbHA JIJIS 3aIyCKYy 0€3 MiIIrPiBY ABUTYHA...................... - 40
MIHIMAJIbHA JIJIs1 BUXOLy HA PEXKUM BHUILE MAJOTO Ta3Y.....cceeennee.. 30
MIHIMAJIbHA JIJIs1 TPUBAJIOI pOOOTH Ha pOOOUMX PEXKUMAX ............. 60
PEKOMEHIOBAHA .....vvvvvveeeeeeeirieeeeeannrereeeessnnnneeeeens 140
MAKCHUMAITBHO JIOTTYCTHMA ....vvvvveeeeernerrreeeeannnreeeeesnnnnens 150
BUTpaTa Macia, JI/TOM.......cccvvieeeiieeeciiee et e He O1npmre 0,3

Cucremy 3MamieHHs JBUTYHA YMOBHO MOXKHA PO3JUIMTH Ha 30BHIMIHIO 1
BHYTpIlIHIO. [0 30BHINIHBOI HAJEXKATh BCl arperaTy i eIeMeHTH, BCTAHOBJICHI Ha
BEpPTOILOTI. BHYTpIIIHIO CHCTEMY CKJIQJIalOTh arperatv i eIeMEeHTH, BCTAaHOBJIEH1
Ha JBUTYHI 1 BCEpeAWHI HBOrO. 3OBHILIHSA MAacjOCHCTEMa BKJIKOYAaE B cede
Macliobak, macjaopaauatop, OJIOK 3JIMBHUX KpaHiB, KpaH TEPEenmycKy Macla,
Mar”iTHy npoOKy, TpyOONnpoBOAM 1 NUIAHTH. BHYTpiHS MaciocucTemMa JABUTYHA
CKJIaJIa€Thcsl 3 OJIOKY MACIISIHUX HACOCIB, MaclsgHOro (QiapTpa, CHCTEMHU
TpyOOTIPOBO/IiB, KAHAJIIB 1 MACITHUX (DOPCYHOK.

3.Hupkyasiuia macaa.
IIpu3HayeHHs, yJIalITYBaHHA Ta po00Ta arperartiB CMCTEeMH 3Ma3KH.

[upkymsiiiss Maciia B MaclsHIM CHUCTEM1 3IIHCHIOETHCS HACTYITHHUM YHHOM.
Macrno 3 6aka 17 o 30BHIIIHIN TPYOIll HAAXOAUTH y HarHiTaO4Yuil Hacoc 11, skuit
MiJ TUCKOM TOJa€ Macjio B TMOpPOXHHHY ¢inbTpa 9.0unmiene y (QuibTpi BiX



MEXaHIYHUX JOMIIIOK MacJjo IiJl THCKOM BiAKpUBae 3amipHuil kiamnan 10 1 iige 3a
TphOMa HANpPsIMKAMH: 4Yepe3 PeAyKIINHUN KiamaH 12, BiAperyjaboBaHUN HA THCK
3,0 £ 0,5 xr / cM2, Ha3aq Ha BXiJ B HArHITa€ MacjoOHACOCIB, IO 30BHIIIHbOMY
TpyOONIpPOBOAYy HA 3Ma3yBaHHS MIAIIMITHAKA TEPIIOi OMOpU JABUTYHA;,  TIO
30BHIITHHOMY TPYOOIIPOBOIY Ha 3Ma3yBaHHS 1 OXOJIOKEHHS IMiIITUITHAKA TPEThOi
OTIOpH JIBUTYHA; TI0 BHYTPILIIHROMY KaHaTy KOpIycCy (ibTpa, MOTIM 10 KaHalIax B
CTIHKaX KOPIyCY peayKTopa 1 KaHajlaM ra30COOpHHKAa Ha 3Ma3Ky 1 OXOJIOKEHHS
H1IIUITHUKIB APYTOI0, YETBEPTOIO, IM'SITO0 Ta MIOCTOIO OMOP ABUTYHA 1 3y0UacTUX
nepenay peaykropa. IIpokauyBaHHsS Macia 4Yepe3 KOXKHY OIOpYy JBUTYHA
BHU3HAYAETHCS MEXAHIYHUMU 1 TEIJIOBUMU HaBaHTaXXCHHSIMHU, 10 J1I0Th Ha OIODPY,
1 BCTAaHOBJICHA TIPOXiTHAM CEUEHIeM MaCITHHUX (DOPCYHOK.

BianpanpoBane maciio 3 Hepioi Onopu JBUTYHA BIIKAYYEThCS HAcocoMm 16.
Big nacoca 16 Macio 4YacTKOBO 3JIMBAEThCA O€3MOCEPEAHBO B MOPOKHUHY
penyKkTopa, a 1HIIa WOTO YacTHHA IMOJAEThCS B KaHAJI BUXOIY OJIii 3 OCHOBHOTO
BIJIKaUy€e Hacoca 5 B MaricTpajb 1ojiadi Macjia B pajaiatop 1 gajiai B maciaobak. Bix
TPETHOI OMOPHU JBUTYHA MACJIO BIKAUYETHCS HACOCOM 3 B KapTep peaykropa. Jis
3armo0iraHHsl KOKCYBaHHsI Maclia MICisl 3yMMHKH JIBUTYHA B TPYOIll 3JMBY Macia 3
OTOpU JI0 BIAKAYYETHCS HACOCAMHU 3 BCTAHOBJIEHA JOJIATKOBA EMHICTH 2, B SKY
3JIMBAETHCS. MACIIO 3 OMOPH MICIs TPUIUHEHHS poOOTH HacociB. Big yerBeproi Ta
IIOCTOI ONOP JBWUTYHA BIANpAalNbOBAaHE Macio [0 BHYTPIIIHIX KaHalax
BIJIKAUY€ThCSI HACOCOM 4 O€3MocepeHbO B MOPOKHUHY PEIYyKTOpa 1 B MaricTpaib
1o/iayul Maciia B Macjiobak. 3 Apyroi, m'sToi 1 YaCTKOBO 3 MIOCTOI OMOP 1 3 TIPUBO/IIB
JIBUTYHA MacJI0 3JIMBAE€THCS B KapTep PEAyKTOpa, 3BIAKK BiJIKauy€ HACOCOM 3
MO/A€ThCs Yepe3 paaiaTop B MacioOak. [IpoayKTHBHICTH KOXKHOTO Hacoca, IO
BiJIKauy€ BIATMOBIAa€ BUTPATI Macia 4epe3 Ornopy, 3 sIKOi MPOBOAUTHCS BIIKauKa 3
ypaxyBaHHSIM CIIIHIOBAHHS 1 HArpiBaHHS Maca.

3anipui knananu 10, 7, BCTaHOBIIEHI B KopIycl MacioduiabTpa (HarHiTajabHa
MaricTpajib) 1 B KaHaJll BIABEIEHHS Macia B paaiatop (BIAKa4ylOTh MaricTpalsb),
MEPEIIKOKAIOTh MEPETIKAHHIO OJIii 3 Macio0aKa B IBUTYH MPHU CTOSHIII.

4.Cucrema cy(iroBaHHs, il NPU3HAYEHHS i podoTa.

Cucrema cydmipyBaHHS CIYXUTh JJis 3a0€3MEYCHHs HAMIMHOI POOOTH
MacCJsSHUX YIIUIbHEHb. BOHA MOBiIOMIIsIE TOBITPSHO-MACIISIHI MOPOKHUHI JABUTYHA
3 atMoc(eporo 1 TUM CaMHUM IOoMNepekae BUKHWJ Macjia uepe3 YIIUIbHCHHS B
ra3o0noBITPSIHUI TPAKT NPH MIABUIICHHI TUCKY B LUX MOpoxHUHAX. [TiaBUIeHHS
TUCKY B OJIMHUX MOPOXHUHAX MPHU POOOTI IBUTYHA MOKE BiI0OyBaTHCS BHACIHIIOK
HiTITpiBy TOBITPS 1 Macia, a TakoX, 3-3a TMPOPHUBY TMOBITPS 1 Tazy 3
ra3oMoBITPSIHOIO TPAKTy BCEPENMHY MACISIHUX MOPOXKHUH Yepe3 YIIUIbHEHHS.
[Ipu BUXO/1 MOBITPS 3 MAcCjIOM B Ta30MOBITPSHUN TPaKT JBUTYHA BiIOYBalOTHCS



3rOpaHHs Macja 1 BIAKIQJCHHS MPOJYKTIB 3TOPSHHS Ha JETalsX KOHCTPYKIIIT
nuryHa. KpiM Toro, 30UIBIIYETHCS BUTpaTa Macja, IMOTIPIIYEThCS HOTo
BiJIKQUyBaHHS 3 OJIIMHUX TIOPOKHUH 1 3pOCTa€e TEMIEpaTrypa mMacia.

OmiitHi MOpPOKHWHM BCIX OINOP JBUTYHA Oe3mocepenHbo abo depes
MAaCTUJIOTIPOBOIM BiJIKAUyBaHHS Macjia TOBIJIOMJICHI 3 OJIHHOIO TOPOKHHHOIO
penykropa. OsiiiHa TOPOXKHUHY PeayKTOpa MOBIAOMIISIETECS 3 aTMOC(EPOIO uepe3
BIIUEHTPOBUI cydrep 1, KUl BCTaHOBJICHMN y BEpPXHIM YaCTHHI MOPOXKHUHH
KOpITyca peAyKTopa 1 MpUBOJAUTHLCS Bl Baldy BUIBLHOIT TypOIHH.

MacnsHi mapu 1 MacjsHa eMyJbClsd, NparHydyd BHUTH 3 BHYTPIIIHLOT
MOPOKHUHU PEYKTOpa, HAIXOAATh 0 00epToBOi KpuibyaTii cydiepa. Emynbcis
IPOXOISYN Yepe3 KPUIbYATKY, CEeMapyeTbCs: Macjo, OTOPOIICHHOE JIOMaTKaMH
KpUJIBYATKU 10 nepudepii, 3IMBA€ThCS HA3aJl B PEAYKTOD, a 3BUIBHUBCA MOBITPS
yepe3 paiaibHl BiKHAa Yy BajuKy cydiaepa, ITyuep 1 cCHEUlaJbHy TpPYyOKy
BUBOJIUTBCA 3a OopT BepronboTa. Jlig choamoBaHHS napiB  Macia 1
HEOTCENapupoOBaHHOIO Maciia TpyOKa BiJl BIALIEHTPOBOTO cy(Jiepa BUBOAUTHCS 10
3pi3y BuxJsionHoro mnarpyOka. CydnupoBaHue MacisHoro 0aka 3 aTMocdeporo
IPOBOAUTHCA Yepe3 ClieliaibHy TPyOKy, sSIka BUBE/IEHa 32 OOPT BEPTOJIHOTA.

5. HecnpaBHOCTI ccTeMH 3Ma3KH, IX NONEPEIKeHHA Ta Ail eKilaky.

1. [TagiHHS THCKY Macia Ha BUXO/1 3 HarHITal0YOr0 MacisiHOTO

Hacoca. [Ipu 11boMy pi3K0 3MEHIITYEThCS KITbKICTh Macia, 10 HaaXOIUTh

Ha 3Ma3yBaHHS MIAIIUAIHUKIB OMOP 1 3y04acTux nepeaad ApuryHa. HaiOimpim
HECIPUSATIIMBO MAaJIIHHS TUCKY Maciia TO3HAYAETHCS Ha pOOOTI

HIIUIHUKIB ~ (0COOMMBO — MIANIMITHUKA TPEThOI  OMOpH), SKI  TpHU
HEJI0OCTaTHHOMY 3Ma3yBaHHI MOXKYTh PYWHYBATHCS.

[Ipynuunu:

(] 3acMmiyeHHs QibTpa TOHKOTO OYMILICHHS Macjia MEXaHIYHUMU JIOMIIIKAMU,
YacTKaMU Harapy abo 1HIIUMHU MPOTyKTaMU KOKCYBaHHS MacJa;

(] miACMOKTYBaHHS TIOBITPS 4Yepe3 HErepMeTWyHl 3'€qHaHHS Ha JIiHIT
MacJIsiHUM 0ak — Har"iTalouuid MacisgHUA Hacoc. Y IIbOMY BHUMAAKYy MpH
HEIPAIIOI0UYOMY JIBUTYHI B MICIII HETEPMETHYHOCTI 3'SIBJISETHCS TEKTU MacCa,;

[] HemocTaTHSA KUIBKICTH Macja B Macijo0ake BHACIIJIOK HEIOCTATHOCTI
3anpaBKy, BUTOKIB, O1IbIIOI BUTPATH Macia Mpu poOOTi IBUTYHA.

[] 3MeHIIeHHs B'S3KOCTI Macila BHACHIJOK HOro meperpiBaHHs a00 3MiHU
XIMIYHOTO CKJIay.

[} 3aimaHHsS peayKIIHHOTO KJalaHa y BIAKPUTOMY mojiokeHHi. [Ipu 1mmpomy
TUCK Maclia Ha MIIBUINEHUX pEeXUMax poOOTH JBUTYHA MOKe 30epiraTucs B
JOMYCTUMUX MexaX. [Ipu 3MeHIeHHl PeKUMy THUCK Maciia Pi3KO 3MEHIIYEThCS,



TaK SIK KJjanaH BUpoOsIsie Oe3rnepepBHUIN MEepenycK Oii 3 JiHIT HarHITaHHS Ha3aJl Ha
BX1J B Hacoc.

Jii exinaxy:

[l SKmI0 THCK Maclia Mo MpWIaAy 3MEHIIYETbCA HIDK4Ye 2,5 Krc/cM2, To
HEOOX1IHO 3MEHIIUTH pPEeXUM poOoTH nBuUryHa. Ha KpeicepcbkoMy pexumi
JI03BOJISIETHCS TPOIOBKYBATH TOJIIT IPU TUCKY Maciia He HUXKYe 2 Krc/cm2.

[] sgKmo THUCK Macja Tajgae HUXK4Ye 2 Krc/cM2, TO HEOOXiTHO BUMKHYTH
JIBUTYH;

2.BijicyTHICTh TUCKY MacJlia Py MPOKPYTIIl ABUTYHA MICIIs pac-KOHCEpBaIlii.

[Ipynumnnu:

] HempaBWJIbHE MIJ'€THAHHS TPYOOMPOBOJIB JJIsi MIJBEACHHS 1 BiJIBEACHHS
MacJia 3

JIBUTYHA,

[] HecmpaBHICTh JaTyMka ab0 TMOKaKYMKA THCKY Macia, HECIPaBHICTh
CJICKTPUYHO]1 JIAHITFOTa BUMIPIOBAHHS THCKY Maciia.

Jii exinaxxy: TpOKpy4dyBaHHS TPUITHHUTH.

3.IliiBUILIEHHS TeMIIepaTypy Maciia Ha BUXO/I1 3 IBUTYHA.

[Ipu 1bOMY 3HAYHO 3MEHIIIYETHCS BIABEICHHS TeTuIa B/ M1 IITUITHUKIB

1 IHIIMX TEPTHOBUX J€TaNEH NBUTYHA, 3MEHIIYEThCS B'SI3KICTh Macia

1 IOTIPIIYIOTHCS HOTO 3MalllyBaibH1 BIacTUBOCTI. e Moke mpu3BoauT

710 pyMHYBaHHS MAMUAITHAKIB ONIOp ABUTYHA. HagMmipHuit HarpiB Macinobaka,

BHYTPIIIIHIN KaHAJ SIKOTO € MOBITPO3a0IpHUKOM, 301JIbIITYE

MIJIrPiB IMOBITPS HA BXOJ1 B ABUTYH, IIIO MMPUBOJUTH JI0 3MCHIIICHHS

MaKCHUMAJIbHIM MOTY>KHOCTI IBUTYHA 1 MIABUIIIEHHS MOTO TeMIIEpaTypHOTO

pexXUMY.

[Ipynuunnu:

(] HeToCTaTHS KUJIBKICTh Maciia B MacjassHOMY Oari;

[] 3acMiueHHs COT MaciopajguaTopa 3 30BHINIHBOI CTOPOHH JIETKUMHU
MEXaHIYHUMH TpeAMEeTaMH, SKI Mpu poOOTI ABUTYHA Ha 3€MIIl MITHIMAIOTHCS
MOBITPSHUM TOTOKOM BijJi HECy4Oro TBHHTA 1 BEHTWUJISITOPOM HAIMpPAaBISIOTHCS B
MacJopaauaTop;

] HempaBWUJIbHE TIOJNIOKCHHS KpaHa IIeperyCcKy Macia, KOJIM Maclio He
NPOXOJNUTHh Yepe3 pajiaTop, a TMepenmycKaeTcs 3 JBUTYHa Oe3mocepeaHbo B
macio0Oak. [Ipu ekcrutyaTariii mpu Temmneparypi 30BHIIIHBOTO MOBITPs Buiie +15°C
KpaH MepenycKy Macia MOBUHEH nepedyBaTu B MOJI0KEHH1 "3akpuTo",;

[} HecmpaBHICTh MAcIOpaauaTOpa, KOJU TEPMOCTATUYHHUM KJamaH pajiaTopa
MEepenyCcKaeT Macjio MOB3 0XOJIODKYIOYNX COT B MacC/IsTHUHN 0aK;



[} TpuBana poboOTa Ha MIJBUIEHUX PEKUMaX B YMOBaX BUCOKHX TEMIEPATyp
30BHIIITHBOTO MOBITPSI Y 3€MJIi;

] pyliHyBaHHS JI€TaJIC ONOpP ABUTYHA.

Jii exinaxy:

[l mpum 3pocTaHHI TemrepaTypu macia no npuiany Buie 150°C HeoOXimHO
3MEHIIUTH PEXXUM POOOTH JBUTYHA.

[ SIKIIO 3pOCTaHHsS TeMIEpaTypu HE 3YMUHAETHCS, HEOOXIAHO MPHUIHHUTH
MOJIIT @00 BUMKHYTH JIBUTYH.

4. TlixBuiieHa BUTpaTa Maciia 3 MacJIOCUCTEMH JABUTYHA. L5

HECTPaBHICTh MOXKE HE BUKJIMKATH 30BHIIIHIX MOPYIIEHb B pOOOTI ABUTYHA 1
BU3HAYAETHCS MPAKTUYHO IMICJSI TOJILOTY MPH MEpeBIpIl piBHSA Macia B 0aky.
OnHak 3HaYHHM BATpPATA MACIIa MOKE BUKJIMKATH

MaJ{IHHS TUCKY Ta MIJIBUIIICHHS TEMIIEpaTypu Macia.

[Tprunnu:

[} mosiBa BUTOKIB Macjia y 30BHIIIHIX 3'€JHAHHSIX MAacCJIOMPOBOJIB 1 arperaris
MacjocucTeMH (IMiITIKaHHS MacJja 3 30BHIIIHIX 3'€JHaHb €JIEMEHTIB MacIOCUCTEMHU
HE JIOMYCKAETHCH );

[} 3aimaHHs 3amipHUX a00 PEeIyKLIMHOro KJIalnaHa y BIAKPUTOMY MOJIOKEHHI,
IpY IIbOMY BHSBIIETHCS TEKTH Macjia 3 BHXJOMHHMX MaTpyOkiB abo 3 meprioi
OTIOPH JIBUTYHA TIiJ] 9aC CTOSTHKH BEPTOIHOTA;

[ mopymieHHsI TPOXITHOCTI TPYyOKH CyuiipyBaHHS TPEThOi OMOPH JIBUTYHA
yepe3 3aKylopKH HarapoM. BHacHOK MIABUIIEHHS THCKY B MACISHOMY
MOPOKHUHU OMNOpU BIOYBa€ThCcsl BUOWMBAHHS Maciia 4Yepe3 YIIUIbHEHHS B
MPOTOYHY YACTHHY JABUTYHA. HasBHICTH 1bOTO A€PEKTy MOPs 3 IMiABUIICHOIO
BUTPATOI0 Macja CyNpOBOKYEThCS TUMHHUA BUXJION 3 JABUTYHA, OCOOJUBO TIICTISA
HOT0 3yNIUHKY;

[ BUKuJ Macia 3 TpyOku cydiipyBaHHsl Macjio0aka BHACIIIOK Nepe-3aIMBKU
Maciio0aka, ImorajiaHHs BOAW B Macyio, 3MIHM XIMIYHOTO CKJIaly Maca;

] BUKMJ Macja 3 TpyOKHM BIIBEJCHHS IOBITPS BiJ BIALIEHTPOBOro cydiiepa
BHACIIIJIOK TIPOPUBY TIOBITPsI 1 Ta3iB BCEPEAUHY MACISHHX [OPOXHUH 13-3a
pYWHYBaHHS OTIOp, HECIIPABHOCTI pajaiatopa abo Bigkadye macistHOro Hacocy./lii
eKIMaXxXy: MpHU BUTpaTI Macia B ABUTrYyHI Buie 0,3 11/ 4 ekcrutyaTauis ABUTYHA 0
YCYHEHHS NMPUYKH 3a00pOHEHA.



