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BBepeHue
MeToauyeckne ykasaHua npegHasHadeHbl AN npenogasartesierd u HanpaeneHbl Ha

obecrneyeHne BbICOKOrO YPOBHA OpraHM3aLmm u NpoBeAeHNs NpakTUYeCKMX 3aHATUN.

[aHHble MeToamyeckue ykasaHus SABNATCA UHCTPYKTUBHLIM AOKYMEHTOM Mperno-
AaBartensi Npy opraHn3aumm NPakTMY4eCcKnxX 3aHATUIA, B TOM YuCrie C NpuMeHeHneM obsa3a-
TenbHoro gokymeHta YMK «MeTtoanyeckme ykasaHusi no BbIMNOMHEHUIO NMPaKTUYECKMX 3a-
AaHun (ons oby4yaroLwmxcs)».

MeToanyeckme ykasaHusa No NpoBeAEeHUI0 NPaKTUYeCKUX 3aHATUN Ons npenojasa-
Tensi cocTaBneHbl B COOTBETCTBUM CO CrEAYOLWNMN HOPMATUBHBIMWU JOKYMEHTaMMU:

- MNopsagok opraHusaumm M ocyLecTBrneHnst obpasoBaTenbHON AEeATENbHOCTM MO
obpasoBaTtenbHbIM NporpaMmmamM cpegHero npodgeccnoHanbHoro obpasoBaHus (C gon. m
N3M.), yTBEPXXAEHHbIN Npuka3zoMm MuHuctepctea obpasoBaHusa un Haykm PO 14.06.2013 r.
Ne 464;

- ®epepanbHble rocyfapCcTBeHHble obpasoBaTenbHble CTaHO4APTbl CpeaHero npo-
dheccrnoHanbHoro obpasoBaHus No crneLmanbHOCTY;

- Y4ebBHbI nnaH no crneunanbHOCTU, B KOTOPOM onpeaesieHbl nocnefoBaTesnibHOCTb
N3ydeHnss OUCUMNINH, a Takke pacnpegeneHne y4ebHoro BpemMeHn n qopmM KOHTPOMS No
cemecTpam;

- paboyas nporpamma y4ebHoM aucumnnnHbl (MpogeccnoHanbHoOro Mogyns).

Pabouen nporpammon y4ebHON aUCUUNIMHBLI NPEaYCMOTPEHO NPOBEAEHMNE NPaKTU-
YECKUX 3aHATUN.

MpenogaBaTene nepen npoBedeHNEM NMpakTUYeCKUX 3aHATU 0693aH O3HAKOMUTb-
CS C JaHHbIMWU METOAUYECKUMUN YKa3aHUSMN.

Llenbto npoBefeHns NpakTUYECKMX 3aHATUI SBMSIETCA OpraHu3auus ynpasnsemomn
no3HaBaTeNbHOW OeATENbHOCTU O0By4YaloLWMXCA B YCNOBUSAX, NPUONMKEHHbIX K pearnbHbIM
NPaKTU4YECKNM YCIOBUSIM.

3agaun npenogasatenst Npyv opraHusauMm NpakTUYeCcKUX 3aHATUR, CnoCOBCTBYIO-
LLMe OOCTUXKEHUIO ANOaKTUYECKOMW Lenu:

- 3aKpenneHue M paclimpeHne 3HaHUN OBy4arLUXCH NPU PELLUEHUN KOHKPETHbIX
nNpakTU4eCcKnx 3agay;

- cbopmupoBaHue y oby4varowmxca noTpebHocTn B noucke mHdopmaumm, Heobxo-
anmMon ans adpdeKTMBHOro peLleHnsa npogeccnoHarnbHbIX 3a4ay;

- pasBuTME MO3HaBaTeNbHbIX CMNOCOOHOCTEN, CaMOCTOATENbHOCTM MbILUSIEHNS,

TBOPYECKOW aKTUBHOCTW 0Bby4atoLmxcs;

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
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- BblpaboTka CMOCOBGHOCTU NIOMMYECKOTO OCMbICIIEHUS CaMOCTOSATENbHO MOMy4YeH-
HbIX OAHHbIX;

- obecneyeHne pauMOHaNbHONO COYETaHUS KOMMEKTMBHOM W WMHOAMBUAYaNbHOM
dopM 0byyeHus.

O6sa3aHHOCTM NpenogasaTenu Npy NPOBEAEHUN MPAKTUYECKOrO 3aHATUS:

- nepepn nNpoBefeHMeM NPaKTUYECKNX 3aHATUIN NpenofaBaTenlb 0653aH 03HAaKOMUTb
oByyaroLmnXcsa ¢ TEXHUKOM 6e30MacHOCTN N OCBETUTL Npeanosiaraemble pUcKu;

- npenogasatenb 0653aH 03HAKOMUTbL OBy4YalrLMXCA C TPEHAXEPOM U ero obopy-
AOBaHMEM [0 Hayana npakTUYeCKUX 3aHATUIA U OLEHUTb 3HAHUS;

- npenogaBaTenb 00s13aH NPOBECTU A0CTATOYHbIN WMHCTPYKTaX WM 0603Ha4nTb
BHELLUHIO M BHYTPEHHIOK MOTMBALMIO AN OOCTUXKEHUS Lenen noarotoBkM B COOTBET-
CTBUW C YPOBHEM KOMMETEHTHOCTM 0DYYaOLNXCA HA 3aHATUW;

- npenogaBaTtenb 06s13aH obecnevnTb B Xoae 3aHATUA adpdekTnBHoe HabnogeHme
3a 0eATeNbHOCTbIO 00yYarLMNXCH, CONPOBOXAEHNE peYeBbIM KOHTAKTOM, a TakkKe UHAW-
BMAOYyanbHYH OLEHKY MX KOMMNETEHLMMI;

- npenogasaTtesnb 0053aH M3yunTb TpeboBaHMA K pe3ynbTaTaM OCBOEHWS OUCLM-

NAUHbI (KYMETb», «3HATb»).

MpoBeneHne NpakTUYECKNX 3aHATUIA OO0SMKHO CnocobCTBOBaTh (POPMUMPOBAHMUIO Y
oby4arowmxca obLmx n NpodeccuoHanbHbIX KOMNETEHLUMN:

Obuwue KomnemeHyuu:

OK 01. Bbibupatbe cnocobbl pewleHns 3agady npodeccnoHanbHON AeATENbHOCTM
NPUMEHUTESNBHO K Pa3fINYHbIM KOHTEKCTaM.

OK 02. Ncnonb3oBaTb COBpeMEHHbIE CpeacTBa NOUCKA, aHanM3a n nHTepnpeTaumm
WHopMaUUK, N MHEMOOPMALMOHHBIE TEXHONOrMM Ans BbINOSIHEHUS 3adad npodeccuo-
HalbHOW AEeATENbHOCTM.

OK 03. MNnaHupoBaTb 1 peanu3oBbiBaTb COBCTBEHHOE NMPOGECCUOHANBHOE U NNY-
HOCTHOE pasBuTUe, NpeanpuHUMaTENbCKY0 OeATENbHOCTbL B NpodyeccmoHansHon coepe,
NCnonb3oBaTh 3HaHWS N0 PMHAHCOBOW rPaMOTHOCTM B Pa3fNYHbIX XXU3HEHHbIX CUTYauusX.

OK 04. 3dbdhekTnBHO B3anmoaencTteosaTb 1 paboTaTsb B.

OK 05. OcyLecTBNATb YCTHYO U MUCbMEHHYIO KOMMYHMKAUUIO Ha rocyaapCTBEH-
HOM si3blke Poccuickon degepaumm ¢ y4eToM 0COBEHHOCTEN COLMAnbHOro U KynbTyp.

OK 06. lMposiBnaTh rpaxgaHCcKo-NnaTpuoOTUYECKYD MNO3ULUI0, OEeMOHCTpUpoBaTb

OCO3HaHHOE rnosegeHmne Ha ocHoBe TPpaaANUMOHHBLIX o0OLLeyenoBeYeCcKNX LEHHOCTEN, B TOM

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
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yucrie ¢ y4eTOM rapMOoHU3aUMn MeXHaUNOHarbHbIX U MEXPESTMIMO3HbIX OTHOLUEHWUIA, Npu-
MEHSITb CTaHOaPTbl aHTUKOPPYMNLMOHHOIO NOBEAEHUS.

OK 07. CogenctBoBaTb COXpaHEHUIO OKpY>alollen cpefbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHWS 06 M3MEeHeHWW Knumarta, NPUHUUNBI GepexnMBoro Npou3BOACTBA,
3P PEKTUBHO LENCTBOBATL B Ype3BbIHaNHbIX CUTYyaLUAX.

OK 09. lNornb3oBaTtbca NpodeccroHanbHON AOKYMEeHTaunen Ha rocygapcTBeHHOM
N UHOCTPAHHOM Si3blKaXx.

[pogbeccuoHaribHbIe KoMrnemeHyuu:.

MK 1.1. OpraHn3oBbiBaTb M OCYLLECTBATL TEXHUYECKYIO SKCNyaTtauuio n obeny-
XuBaHue xonoaunsHoro obopyaoBaHus.

MK 1.2. MNMpoBoauTb ANarHOCTUKY, OBHapyXunBaTb HencrnpaBHyo paboTy Xonoaunb-
Horo obopyaoBaHuUA, NMPUHUMATbL Mepbl AN YCTPaHEHUs U NpeaynpexaeHus OTKasoB U
aBapun.

MK 1.3. BbINOMHATL KOHTPOSb, aHann3 M ONnTUMKU3aUUI0 PEXMMOB paboTbl XONo-
AnnbHoro o6opyaoBaHuA.

MK 4.1. OpraHu3oBbiBaTb M OCYLLECTBNATb TEXHUYECKYH 3SKChyaTtauuto Xoro-
ANNBHO-BEHTUNSALUMOHHON TEXHUKM U CUCTEM KOHOAULMOHUPOBAHUS BO3ayXa.

MK 4.2. lNMpoBoanTb ANArHOCTMKY, OBHapyXmMBaTb HEUCNpPaBHy paboTy xonoaunb-
HO-BEHTUNSALUNOHHOMW TEXHUKU U CUCTEM KOHOULMOHMPOBAHUA BO34yXa, NMPUHUMATb Mepbl
AN yCcTpaHeHus n NnpeaynpexXaeHns oTKasoB U aBapui.

MK 4.3. BbINOMHATL KOHTPOSb, aHann3 M ONnTUMKU3aUUI0 PEXMMOB paboTbl XONo-
ANNBHO-BEHTUNSALUMOHHON TEXHUKM U CUCTEM KOHOANLNMOHUPOBAHUS BO3ayXa.

B pesynbTate BbINOMHEHUSI NPAKTUYECKUX 3aHATUI Y O0By4datowmxcs (hopMmpyroTcs

cneagywwime NIMYHOCTHbIE pe3yibTaThbl:

Kod HaumeHosaHue fTU4HOCMHbIX pe3y1bmamos

JIP 19 Ynpasnsawwmin CoBCTBEHHBbIM NPOECCUOHANbHBIM pPa3BUTUEM, pednek-
CYBHO OLIEHMBAOLWNN COBCTBEHHbIN KMU3HEHHLIW OMbIT, KPUTEPUN JIUYHOM
YCNELIHOCTH, NPU3HAKLWNA LLEHHOCTb HENpepbIBHOro obpa3oBaHus

JIP 31 OpraHunsoBbiBaTb COOCTBEHHYIO AeATENBbHOCTb, BbIOMPaTh TUMOBbLIE METOAbI
1 cnocoBbl BbINOMHEHMS NpodheccnoHarnbHbIX 3a4aY, oueHMBaTb UX addek-
TUBHOCTb U Ka4eCTBO.

CTpyKTypa npoBefeHUs NPakKTUYEeCKOro 3aHATUA

1. BBopgHas yacTb:

- OpraHn3auUnoHHbIN MOMEHT;

- MOTMBaUUA y4ebHoM aeAaTenbHOCTY;

- coobLleHne TeMbl, NOCTaHOBKA LEnen;

- aKTyanusaumsi 3HaHuMN.

LlOKYyMeHm ynpagnaemcs npocpamMmHeiMu cpeocmeamu 1C: Koaneoxc
Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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2. OcHoBHas 4acThb:

- NIHCTPYKTax no TexHuke 6esonacHocTn (Npy HeobxoaumocTn);

- BblJaya 3agaHus;

- onpegeneHne anropMtMa npoBeAeHUs IKCNepuMeHTa U ApYyron npakTu4eckon
AesaTenbHOCTH;

- JOMYCK K BbINOMHEHWIO paboThl;

- OCYLLIECTBIIEHWNS SKCMEPUMEHTA UMK APYron NpakTU4eCcKon AesTenbHOCTHY,;

- O3HaKoMJIIeHne co crnocobamu ukcaumm NonyYeHHbIX pesynbTaTos.

CamocmosimeribHOE 8bIMNONTHEHUE MpakKkmu4eckoz2o 3adaHusi o0by4arowuUMUCS:

- onpefeneHve nyTen peLleHns NocTaBneHHoN 3agayv;

- BblpaboTKa nocrnefoBaTenbHOCTU BbIMOMHEHUsT HEO6X0OUMbIX OEeNCTBUMN,

- NpoBeZieHne aKCnepuMeHTa (BbINONTHEeHWEe 3agaHni, 3agad, yrpaxXHeHuUn);

- COCTaBIIeHNe 0T4eTa;

- 0bobuweHne n cuctemaTmsaums NoMyyYeHHbIX pesynbTaTtoB (Tabnuubl, rpaduku,
CXeMbl 1 T.M.).

3. 3akntouunTernbHas 4acTb:

- noABeAeHVe UTOrOB 3aHATUA: aHanu3 XO4a BbIMOSIHEHUS U pe3ynbTaToB paboTbl
obyvaromxcs;

- BbISIBNIEHNE BO3MOXHbIX OLLMBOK 1 onpegeneHne npudmH nx BO3HUKHOBEHWS;

- 3aWMTa BbINOSIHEHHOW PaboThbI.

B xode npakmu4eckoeo 3aHsmus, rnperio0asamersieM Hernpepbi8HO OO/IKHO OCy-
wecmensimescs rnedazoa2u4yeckoe pykoeodcmeo oby4arouumMucs:

- YeTkasi NOCTaHOBKA NO3HaBaTENbHOWN 3a4auu;

- UHCTpPYKTax Kk paboTte (ocmbicrieHne oby4alolWmMMNCA CyLLHOCTM 3afaHud, nocne-
A0BaTENbHOCTU €ro BbIMOSTHEHUS);

- NpoBepKa TEOPETUYECKON N NPAKTUYECKOWN FOTOBHOCTM 00YYaOLNXCH K 3aHATUIO;

- BblAeneHne BO3MOXHbIX 3aTpygHEHUI B npouecce paboTbl;

- YCTaHOBKa Ha CaMOKOHTPOIb;

- HabnogeHne 3a gencTBuaMM obyvarowmnxcs, perynuposaHme Temna paboTbl, no-
MoLpb (Mpy HEOBXOOMMOCTH), KOpPEKUUA AENCTBMIA, NPpOBEpKa NPOMEXYTOYHbIX pe3ynbTa-
TOB.

dopmynupoBka 3agaHusa ormkHa ObiTb OAHO3HAYHO NOHATHA ObyyatroLemycs.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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Mpn opraHusauuun npoBedeHUs NPaKTUYEeCKUX 3aHATUA HeobXxoOuMO  UCrOsb30-
8amb aKmueHble U UHMepakmueHble (hOpMbl.:

AKmueHble ¢hopMbI:

meopyeckue 3adaHusi — 3TO 3aJaHusl, KoTopble TpebyoT OT oby4varoLmxca He npo-
CTOro BOCNPOU3BOACTBA MHGOPMaUMW, a TBOPYECTBa, MOCKOSbKY 3aJaHusa cogepxaT
GONbLWNA UMM MEHBLUNI 3NIEMEHT HEN3BECTHOCTU U UMEIOT, KaK NpaBuio, HECKOSbKO Noa-
XOO0B;

paboma e marbix 2pyrnnax — cnocob opraHm3aumm obpasoBaTenbHOro npoLecca,
no3eonswun Bcem oby4varlmmcs ydacTBoBaTb B paboTe, NpakTMKOBATb HaBbIKM CO-
TPYAHNYECTBA, MEXITMYHOCTHOro obLeHns (B YaCTHOCTWU, YMEHME aKTUBHO cnylwaTb, Bbl-
pabaTtbiBaTb 0bLlee MHeHMe, pa3peLlaTb BO3HMUKaKOLWMe pasHornacus).

ouckyccusi — OENCTBEHHbIN MeTon 0bcyxaeHus m3yvyaemoro Bonpoca. [uckyccus
npegnonaraeT KONMMEeKTUBHOE 0OCyXAeHNe kakon-nmbo cnopHom npobnembl, BO BPEMS KO-
TOPOro No3HaeTca UCTUHA.

UHmepakmueHble ¢hopMbl NpeanonaraT B3auMOLENCTBME MexXady npenogaBaTe-
nem n obyyarowmmMca B COOTBETCTBUM C MHOMBUOYANN3NPOBAHHbLIM NOAXOLAOM (TPEHUHIN,
Kelic-cmalu, «AEPEBO PELUEHNNY, «aHaNn3 KasycoB» 1 ap.).

TpeHuUHau — 3TO NPOLECC NMofyYeHUs HaBbIKOB N YMEHUN B kakon-nmbo obnacTtu no-
CPEeACTBOM BbINOMHEHMSA NOCcneaoBaTenbHbIX 3a4aHui, AEUCTBUA NN UMP, HaNpPaBfeHHbIX
Ha JOCTMXEHME HapaboTKn 1 pasBuTUa TpebyemMoro HaBbIKa;

Kelic-cmadu — TexHuKa 00y4eHns, ncnonb3ayoLlas onncaHne pearnbHbIX CUTyauni.

B xope peanusauuu npaktuyeckux paboT npenogaBaTtenlb OOMMKEH MCMONb30BaTb
Hapsay ¢ TPaaMUMOHHBIMY MHHOBALMOHHBIE TEXHOMOMMN U MEeTOoAbl 0By4YeHUs (TEXHOMOrNS
PasBUTUS KPUTMYECKOrO MbILLFIEHNS, «MO3rOBOM LUTYPM», METOA MPOEKTOB, TEXHOMOMS
npobneMHoro oGy4YeHus, TEXHONOMS onepexaroLero ooy4eHus, TEXHOMNOrUs NporpaMmmm-

pPOBaHHOIo 0By4YeHus n ap.).

YpoBeHb OCBOEHUS y4eBGHOro matepuana no pesynbTaTtam npakTudeckux paboT
COOTBETCTBYET «2» UMK «3», B 3aBUCMMOCTU OT coepXkaHus paboTbl.

2 ypoBeHb pPenpPodyKmMuUBHbIU — perynsaTuBHast N npoueccyarnbHas esTenbHOCTb,
CBsi3aHHas C BbINONIHEHMEM 3a[j@aHWNIA HA NPOLIECC UIN peLleHne 3aaay;

3 ypoBeHb MPOOYKMUBHbIU — aHanUTUYeckas UNn TBopYeckas AeATenbHOCTb, CBS-
3aHHas C BbINOSTHEHMEM 3aJaHus MOBbILUEHHOIO YPOBHS, Hanpumep, TBopYeckas npakTu-

Yyeckasa paboTa Hag NPoeKkToMm.

LlOKYyMeHm ynpagnaemcs npocpamMmHeiMu cpeocmeamu 1C: Koaneoxc
Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic




MO-15 02 06-Or1.06.11M3

KMPK BT'AP® ®Ir'60Y BO «KI'TY»

TEPMOONHAMUKA, TEMJTIOTEXHUKA U TUOPABINUKA

C.8/65

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic




KMPK BT'AP® ®Ir'60Y BO «KI'TY»

MO-15 02 06-On.06.13 TEPMOMVHAMYIKA, TENOTEXHVKA U MAPABIVKA C.9/65
Mepe4vyeHb NPakKTUYECKUX 3aHATUMN
Ne n/n MpakTnyeckoe 3aHsATue Kon-Bo
YyacoB
Pasgen 1 OcHOBbI TepMOAVUHAMUKN
Tema 1.2 Na3oBbIe cMecu. TennoeMKocTb

1 | PelweHune 3agay no ra3oBbiM CMeECAM 2

Tema 1.4 TepmognMHamuyeckue npouecchbl ra3oB.
2 PacyeT OCHOBHbIX TEpMOAUHAMUYECKMX NPOLLECCOB 2
3 Pac4yét n aHann3 agnabaTtHoOro n NONMTPONHOro NPOLLECCOB 2

Tema 1.6 TepmoguHamunyeckme NpoLecchbl KOMNPECCOPHbIX MalIUH
4 | Pacyét paboyero npouecca ABYXCTYNeH4YaToro Komnpeccopa. | 2
Tema 1.7 TepmognHammnyeckue umknol ABC n Ty
5 Pacyét umknos [1BC ¢ n30x0opHbIM 1 n306apHbIM NOABOAOM TEMMOThI. 2
6 Pacuet umnkna [1BC co cmellaHHbIM N0ABOAOM TEMMNOTHI. 2
7 Pacyét umkna ra3oTtypbuHHOM yCTaHOBKU C 306apHbIM NOABOAOM TENNOTHI. 2
Tema 1.8 BogsiHon nap. UcTteyeHue n gpoccenupoBaHue. lNapoaHepreTnyeckne ycTaHOBKU
8 OnpegeneHne napameTpoB COCTOSAHUA BOASIHOIO Napa. 2
9 Pacyét npouecca ncreyeHus rasos 1 Napos. 2
Tema 1.9 Linknbl xonogunbHbIX YCTaHOBOK. BnaXHbi BO3AyXx
10 [ Pacuét obpatHoro umkna KapHo XonoaurbHOM YCTaHOBKM. | 2
Pasgen 2 OcHoOBbI Tennionepegayum
Tema 2.1 Bugbl TennoobmeHa
11 [ PacuéT koachpuumeHTa TENNonpoBOAHOCTM BYCIIOMHON CTEHKM. | 2
Tema 2.2 Tennonepega4ya. TennoodbMeHHble annaparbl

12 | Onpegenenue kKoadpmumeHTa Tennonepeadn Tennoo0OMeHHOro annapara. | 2

Tema 2.3 Tennoo6mMeHHbIe annaparbl
13 | OnpegeneHue nnowiaan NnOBEPXHOCTU TEMNOOOMEHa. | 2

Pasgen 3 OcHOBbLI rMaApaBAnKu
Tema 3.2 T'mapocTaTuka
14 | PelueHue 3agay no rugpocTaTuke. | 2
Tema 3.3 'mapoavHamuka
15 YpaBHeHuve bepHynnu. OnpegeneHne pexuma Te4eHns XUAKOCTU. 2
16 PacuyéTt rugpasnuyeckmx conpotmeneHun. OnpegeneHne notepb Hanopa B Tpybo- 2
npoBoax.
17 PacueT npocToro n cnoxHoro Tpy6onpoBogoBs Npu yCTaHOBUBLLEMCS ABWKEHUWN XUA- 2
KOCTH.

Tema 3.4 N'mapaBnnyeckme MaliUHbI
18 Onpegenexne Hanopa 1 MOLWHOCTM Hacoca. 2
NUTOIro 36

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc




KMPK BT'AP® ®Ir'60Y BO «KI'TY»
TEPMOONHAMUKA, TEMJTIOTEXHUKA U TUOPABINUKA C.10/65

MO-15 02 06-Or1.06.11M3

PA3OEN 1 OCHOBbl TEPMOOANHAMUKHA
Tema 1.1 NazoBble cmecu. TennoémMKoCcTb

MNMpakTnyeckoe 3aHaTHe Ne 1 PeweHue 3agay no ra3oBbIM CMECAM

Llenb pabomai:

3akpensieHne NonyyYeHHbIX TEOPETUYECKUX 3HAHWUN.

®opmupyembie obwue u rpogeccuoHarsnbHble komrnemeryuu: OKO1, OK02, OKO3,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, MK 1.3, K 4.1, T1K 4.2, T1K 4.3.

@opmupyemsbie TUYHOCMHbIe pe3yrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6].

Teopemuyeckasi Hacmeb.

Pabouee Teno — 3710 BeLlecTBO, CNOCOBHOE BOCNpUHMMATL U OTAaBaTb TENsoTy, a
Takke coBeplaTb paboTy. B TennoBbIX U XONoaunbHbIX MallMHaX B KayecTBe paboyero
Tena uUcnonb3ylTcsa Napo- M ra3oobpasHble BewlecTBa, NOTOMY YTO OHM NErKo MEHSHT
cBON 06beM aaxe npy HEe3HaYUTENbHOM U3MEHEHUN Temnepartypsbl. [NapameTpbl cocTos-
HUA — 3TO BeNUYMHBI, XapakTepusylwue usmnyeckoe coctosiHue pabodero tena. Pabo-

ype BewecTBa B TernnoBbIX N XONOoAUIbHbIX MalUMHAX ABIAKTCA ra30BbIMUA CMECAMMN.

[Nopsidok ebironHeHUs pabomeil:

1. MoBTOPUTL NPONAEHHBIN NEKLUMOHHbBIN MaTepuarn.

2. N3yunTb TEOPETMYECKYIO YacTb K paboTe.

3. PewmnTb 3agavy Ha onpegeneHne gasneHuni.

Onpepgenutb abcontoTHOE AaBneHue ang AByX criydaeB: a) 3agaHbl aTMocdepHoe
N n3bbITOMHOE AaBneHus; 6) 3agaHbl aTMOCEPHOE N BakyyMeTpuieckoe gasrneHune. Vc-
XO04Hble JaHHble B3ATb 13 Tadbnuubl Ne1.

Tabnuua Ne1

NMocnegHana uudpa | Pamm, MMa | MpeanocneaHas uud- | Puss, MIMa Psak,

KypCaHTCKoro O6u- pa KypcaHTCKoro Ou- Mla

nera nera
0 0,101 0 0,21 0,05
1 0,102 1 0,22 0,04
2 0,103 2 0,19 0,03
3 0,104 3 0,18 0,08
4 0,105 4 0,23 0,01
5 0,106 5 0,55 0,001
6 0,107 6 0,61 0,002
7 0,990 7 0,79 0,025

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
IIposeps akmyanvnocms eepcuu no opueunany, xpanawemycs é 1C: Konnedarc



KMPK BT'AP® ®Ir'60Y BO «KI'TY»

MO-15 02 06-Or1.06.N3 TEPMOAMHAMYKA, TEMNOTEXHUKA M MIPABIVKA C.11/65
8 0,980 8 0,81 0,034
9 0,100 9 0,92 0,015

4. PewnTb 3agayvy Ha onpegeneHne napaMmeTpoB ra3oBbiX CMecen.

NS CXoOHbIX AaHHbIX, NpUBEeAEHHbIX B Tabnuue Ne2 Heobxoanmo:

1). Paccuntatb 06beMHYH A0M0 3a4aHHOIO KOMMOHEHTA;

2). Paccuntatb 06 bEMbI KOMNOHEHTOB CMECH;

3). OnpegennTb MaccoBble€ A0S KOMMOHEHTOB;

4). Onpegenntb Maccbl KOMNOHEHTOB CMECH;

5). OnpegenuTb NNOTHOCTb M yAenNbHbIM 00bEM CMecH;

6). OnpegenuTb MONEKYNSPHYH Maccy CMecu;

7). OnpegennTb ra3oByo NOCTOSAHHYKO CMECU ra30B;

8). OnpenenuTb NapumanbHOe AaBEeHNE KaXKOoro KOMMOHEHTA.

Tabnunua Ne2

Nocnep- V, M, P, Mpeano- CocTaB cmecu JdononHuTtenbHbIe
HAA undp- | m3 Kr MMa cnepHss ncxogHble AaH-
pa Kyp- uudpa Hble:
CaHTCKO- KYypCaHT-
ro 6unera CKoro 6mu-
nera
0 11 2 0,21 0 N2= 20%; O2=25%; MonekynsapHble
C0O=15%; SO2=?% MacCbl KOMMOHEH-
1 9 4 0,22 1 N2= 10%; O2=?%; TOB!:
CO=18%; S02=25% | MN2=28,026;
2 15 | 6 0,19 2 N2= ?2%; 02=20%; n02=32,000;
CO=10%; SO2=35% |HCO=28,01;
3 12| 8 | 018 3 N2= 22%; 02=22%; | HS0O2=64,06.
CO=2%: SO2=33% |-|J'IOTHO.CTb KOMro-
4 18 | 10 | 0,23 4 N2= 2%; 02=30%: :E;T_Of'%l_
=17%: =130 ! !
5 20 | 9 | 055 5 Eg— go//o ’- ?)232;% pO2=1,429;
’ CO=12%. So2=7% | PSO:1250
<7 —70 | pS02=2,926.
6 4 7 0,61 6 N2= 21%; O2=5%; a30Bble NOCTOSH-
CO=7%; SO2=18% | Hple KOMNOHEHTOB
7 7 5 0,79 7 N2= 10%; O2=?%; Ix/(kr rpag):
C0O=10%; SO2=60% [ RN2=296.8:
8 1 3 0,81 8 N2= ?%; 02=40%; R0O2=259,8;
C0O=15%; SO2=15% | RC0=296,8;
9 31 11 0,92 9 N2= ?%; 02=35%; RS0O2=188,9.
CO=16%; S0O2=14%

5. PewmnTb 3agavy Ha onpegeneHne TensIOEMKOCTEN ra3oBbiX CMeCeNn.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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MO-15 02 06-Or1.06.11M3

TEPMOONHAMUKA, TEMJTIOTEXHUKA U TUOPABINUKA C.12/65

PaccuntaTb cpegHue npu noCTOAHHOM o6beme U JaBneHUn TENNIOEMKOCTU (MOSib-
HYH0, MacCcOoBY0 1 06 BbEMHYI0) 3afj@aHHbIX paHee KOMMOHEHTOB 1 ra30BON CMECH.
PaccuntaTb KONM4ecTBO TENNOTbI, HeobxoanmMoe Ans Harpeea 1 Kr ra3oBon cMmecu
n X Kr ra30Bon cmecu (M3 npeablayLuen 3agadn).
McxoaHble aaHHble B3ATb U3 Tabnuubl Ne3.
Tabnuua Ne3

MocnepHas uucpa KypcaHT- | t2, °C MpeanocnegHsaa uudpa | ti, °C

cKoro buneta KypcaHTcKoro 6unerta
0 500 0 100
1 600 1 200
2 700 2 300
3 800 3 100
4 900 4 200
5 1000 5 300
6 900 6 100
7 800 7 200
8 1100 8 300
9 1200 9 100

6. OTBETUTL Ha BOMPOCLI AJ14 CaAMOKOHTPOJ14.

CodepxaHue omyema:

Homep n Tema npakTU4eckoro 3aHATUS

Llenb 3aHATMSA

OTyeT 0 BbINOMHEHUN paboTbl (pacyeT gaBnNeHMA, NapaMeTPOB ra3oBO CMECcKU 1 eé
TENoOEMKOCTEN).

CnncokK ncnonb3oBaHHOW NUTepaTypbl U APYrMx MCTOYHUKOB

BbiBOAbI

[laTbl BbINONHEHMS N NOANUCHK KypCaHTa u npenogaBaTtend.

Bornipocbi 0r1si caMOKOHMPOIIS.

1. Tlepeuncnute napameTpbl COCTOSIHUS pabodero Tena, Aante onpeaeneHuve,
yKaXXuTte eanHunubl namepenuns B cucteme CU.

2. OCHOBHbIE 3aKOHbI NaeanbHbIX ra3os.

3. YpaBHEHUSI COCTOSAHUS naearnbHOro rasa.

4. Y10 Takoe HopManbHble hmsnyeckmne ycnosus HOY?

5. HasosuTe npmbopsbl Ans U3MepeHust pasnnyHbIX aBEHNA?

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc



KMPK BT'AP® ®Ir'60Y BO «KI'TY»
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TEPMOONHAMUKA, TEMJTIOTEXHUKA U TUOPABINUKA C.13/65

6. Kakoe gaBneHue npuHMMaeTcs 3a NapaMeTp COCTOsiHMA paGoyero Tena, Kak

OHO paccyuTbiBaeTca?

7. 3anuwmnte aHanuTu4eckoe BblpaxeHne a4 3akKoHa [lanbToHa n ganTte NosicHe-

HUA K HEMY.

Tema 1.4 TepmoamnHammnyeckme npouecchbl rasoB
MpakTuyeckoe 3aHATUE Ne2 PacyeT OCHOBHbLIX TEPMOAUHAMUYECKUX NPOoLLecCcoB

Llenb pabomei:

3akpenneHue Tembl «lepBoe Havano TepmoanMHamuki. OCHOBHblE TEPMOAMHAMU-
YyecKne NpoLeCChI» - peLleHeM 3a4a4, aHannM3om TEpMOAMHAMMYECKMX MPOLECCOB.

@opmupyembie obwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO3,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, MK 1.3, K 4.1, [1K 4.2, T1K 4.3.

Dopmupyemsbie UYHOCMHbIe pe3dyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6].

Teopemuyeckasi Hacmeb.

HeobxooumMo yCBOWUTb HayuyHble OnpedeneHnsa 3Heprun: TennoTta, BHYTPEHHSS
3Heprus, paborta. PaccmartpuBatb P-V cuctemy koopanHaT Kak pabouyio.

[MepBbI 3aKOH TEPMOANHAMUKM — 3TO YACTHbIW Criydan 3aKOHa COXPaHEeHUs1 3aHep-
rmun, oTkpbiToro M.B. JloMOHOCOBLIM. AHanNUTUYeCKoe BblpaXeHne NepBoro 3akoHa TepMo-
AnHamnkn Qi2=Uz — U1 + Li2. BBecTu noHATHe: aHTanbnusa. Kpome npocTbiX napaMmeTpos,
COCTOSHME ra3a xapaKTepusyeTCs COXHbIMU napameTpamu, K KOTOPbIM OTHOCATCS BHYT-
PEHHSIS1 SHEprus rasa n sHTanbnus. CeAsb Mexay 1 1 2 3akoHamMm TEPMOLNHAMMKMN.

Mpn nccnepgoBaHnMM OCHOBHBLIX TEPMOANHAMUYECKUX MPOLIECCOB criedyeT pyKoBOa-
CTBOBAaTbCH CrieayroLen CXeMon:

1. YpaBHeHune npouecca.

2. 3aBUCMMOCTb MeXay napamMmeTpamu.

3. N3o06paxeHune npouecca B P-V gnarpamme.

4. '3ameHeHne BHYTPEHHEN SHEPrun.

5. PaboTa nameHeHus obvema n pabota nsmeHeHusi 4aBreHus.

6. dopmyna gnga onpeneneHnsa KonuyecTsa Tensna, NoABOANUMOrO UM OTBOLMMOIO
oT paboyero Tena B npouecce.

7. AHanu3 ypaBHeHWsi NepBOro Hayana TepMoaNUHaMMKW.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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C.14/65

[NopsiOoK ebirnonHeHus pabomei:

1. N3yunTb TEOPETMYECKYIO YacTb K paboTe.

2. MpounsBecTn pacyéT M30TEPMMUYECKOro, M30XOPHOro U N306apHOro NPOLIECCOB.

3agaua Ne1:

B 3akpblTom cocyne emkocTbio V M3 cogepxutca M kr Bosgyxa npu aaeneHun P

Mla n temnepatype t1 °C. OnpegenuTtb NapamMeTpbl BO3dyXa B KOHLE M30XOPHOro oxna-

XOeHna oo TeMmnepaTypebl t2 °C, namMeHeHue BHyTpeHHeVI SHEepPrnmn " KoJin4ecTtBo oTBedeH-

HOW TennoTbl. TennoeMKOCTb Cvm NPUHATL paBHon 0,74 k[x/(kr rpagyc). N3o06pa3uTb npo-

uecc B P-V koopaunHartax.

McxoaHble gaHHble B3ATb U3 Tabnuubl Ne4.

Tabnunua Ne4

NMocnepHAan P1, MMa t1, °C lNMpeanocnenHas t2, °C M, Kr V, m3

undpa Kyp- undpa Kyp-

CaHTCKOro CaHTCKoro 6m-

ounerta nera
0 0,17 150 0 15,0 3,5 1,6
1 0,11 200 1 14,5 3,3 1,7
2 0,12 225 2 14,0 3,2 1,8
3 0,13 315 3 13,5 3,1 1,9
4 0,14 210 4 13,0 3,0 1,8
5 0,15 175 5 13,5 2,9 1,7
6 0,16 186 6 14,0 2,8 1,6
7 0,18 370 7 14,5 2,7 1,5
8 0,19 400 8 15,0 2,6 1,4
9 0,2 500 9 15,5 2,5 1,3
3apaya Ne2:

Bosgyx o6bémom Vi1 M3 u maccoit M kr HarpeBaeTcsl Npu NOCTOSSHHOM AaBneHun P

Mla ot TemnepaTtypbl t1 °C go TemnepaTtypsbl t2 °C. Onpegenntb NnapamMeTpbl BO34yxa B

KOHUEe Harpesa, U3aMeHeHune BHyTpeHHeVI SHEeprnn, Korim4ecrtso nogsedeHHoOW TensoThl,

paboTy, KOTOPYIO COBEPLUMT MpU HarpeBe BO3QyX. TEnfoeMKOCTb Cvm MPUHATH PaBHOM

0,74 k[x/(kr rpagyc); cpm NpuHATL paBHomr 1.02 k[x/(kr rpagyc). 3o6pa3uTb npouecc B P-

V koopaunHaTtax.

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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McxoaHble aaHHble B3aTb U3 Tabnuubl Ne5.
Tabnuua Ne5

MocnenHsan Pi, MMNa t1, °C | NMpepnocnenHasn t2, °C M, Kr Vi, M3

undppa Kyp- undpa Kyp-

CaHTCKOro CaHTCKOro 6u-

ounera nera
0 0.5 20 0 250 3,5 1,6
1 0.8 25 1 260 3,3 1,7
2 0.9 30 2 270 3,2 1,8
3 0.7 35 3 280 3,1 1,9
4 0.6 40 4 295 3,0 1,8
5 0.55 45 5 274 2,9 1,7
6 0.65 50 6 241 2,8 1,6
7 0.75 55 7 379 2,7 1,5
8 0.85 60 8 356 2,6 1,4
9 0.95 65 9 381 2,5 1,3
3apgava Ne3:

1 Kr BO3gyxa CXKumaeTcs npu NocTtosiHHOM Temnepatype t, °C ot gasnexus Pi1 oo
AasrnieHns P2. Onpegenutb HavanbHbIi 06bEM, NapaMeTpbl BO34yXa B KOHLE CxXaTud, 13-
MEHEHWe BHYTPEeHHEeN SHeprum, KomM4ecTBo OTBEAEHHOW TennoThl, 3aTpaynsaemyto pabo-
Ty. R=287 [x/(kr rpagyc). N3obpasntb npouecc B P-V koopanHaTax.

McxoaHble AaHHble B3Tb U3 Tabnuubl N26.

Tabnuuya Ne6

MocnepgHsan Pi, MMNa t, °C MpepnocnegHan und- P2, MMNa

umcpbpa Kyp- pa KypcaHTcKoro bune-

CaHTCKOro Ta

ounera

0 0.05 23 0 0,252
1 0.08 27 1 0,263
2 0.09 32 2 0,271
3 0.07 34 3 0,282
4 0.06 38 4 0,295
5 0.055 43 5 0,274
6 0.065 51 6 0,241
7 0.075 56 7 0,379
8 0.085 62 8 0,356
9 0.095 67 9 0,381

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc



KMPK BT'AP® ®Ir'60Y BO «KI'TY»

MO-15 02 06-O.06.M3 TEPMOAVHAMUKA, TENMOTEXHUKA U TUOPABIINKA C.16/65

3. OTBETUTb Ha BOMPOCHI 4151 CAMOKOHTPOSS.

CodepxxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS.

Llenb 3aHATUS.

OT4eT 0 BbINONHEHUN paboThl (peleHns TPEX 3agad), rpadounku.
Cnuncok ncnonb3oBaHHOW NUTepaTypbl U APYrnX MCTOYHUKOB.
BbiBOAbI.

[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa \ npenogaBaTtersid.

Bonipocbi 0rsi caMOKOHMPOIIS.

1. MpoBecTu nccnegoBaHme Kaxaoro TepmMmoanHaMmnyeckoro npotiecca.

2. Noyemy paboTta nameHeHnst 06 bEma B MU30OXOPHOM MpOoLIECCE paBHA Hym?

3. Moyemy npu N30TEPMNYECKOM pacLUMPEHMM ra3a K HeMy HeobxoanMmo NogBoanTb
Tenno, a Npn N30TEPMUYECKOM CKAaTUN — OTBOANTL?

4. Moyemy npu agnabaTHOM paclIMpeHMn TemnepaTtypa rasa noHWXKaeTcs, a npu
agmabaTHOM cXaTum nosbllLaeTca?

5. Yto Takoe aHTanbnus rasa?

6. B uem BblpaxKaeTcCA CBA3b MeXAy nepBbiM U BTOPbIM 3aKOHaMn TepMOﬂI/IHaMI/IKI/I?

MpakTnyeckoe 3aHAaTMe Ne3 PacyéT n aHanm3 agnabaTtHOro v NOSITPONHOro
npoueccos
Llenb pabomei:
MpownseecTn pacyéTbl agnabaTHOro 1 NOAUTPONHOIO NPOLLECCoB. 3akpenuTb Mnosny-

YeHHble TeopeTn4eCkne 3HaHuA.

@opmupyembie obwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, K 1.3, K 4.1, T1K 4.2, T1K 4.3.

Qopmupyembie TUHHOCMHbIe pe3dyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6]-

Teopemuyeckasi Hacmeb.

Ecnu cocyq ¢ pacwmpsitoimmMmcs ra3om TENOM30nMpoBaTh OT OKpyXXatloLwwen cpeasbl,
TO TennoobmeH Byget otcyTcTBoBaTh, T.e. Q = 0. [pouecc, npoucxoasawmm npu cobnto-

AEHMM 3TOro YCroBusi, HasblBaeTca agmabatmdeckum unu aguabatHbiM. AgnabaTHbln

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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NPOLECC MOXHO peanv3oBaTb NPaKTUYECKU U NPU OTCYTCTBMU XOPOLLEN TEMION3ONSALUN.
Ho Toraa Heo6xoamMmo BeCTM Mpouecc CTorb BbICTPo, YTOOLI 3a Bpemsi ero ocyLiecTBrie-
HMS1 HE NPOM30LLEN CKONbKO-HNBYAb CYLLECTBEHHbIV TEN006MEH C BHELLHEN Cpeaon.
MonUTPONHLIA NPOLECC XapakTepuayeTcs TeM, YTO OH MpoTeKaeT B MAeasnbHOM ra-
3€ MpU MOCTOSIHHOM 3HA4YeHUU TEMNIOEMKOCTU, KOTopasi MOXeT UMeTb nboe 4YncnoBoe
3Ha4eHue.
[lns nonMTponHOro npouecca Aons KonuyecTBa TennoTbl, pacxodyemMon Ha U3-

MEHeHMe BHYTPEHHEN 3HEPINKN, OCTAEeTCA HEU3MEHHOMN.

[TopsiOoK ebironHeHuUs pabomeil:

1. I3yunTb TeopeTnyeckyro YacTtb k paborte.

2. Paccuutatb 1 npoaHanusnpoBaTb agnabdaTtHbIi npouecc.

1 kr Bo3gyxa agmabatHO cknmaeTcsa npu HavanbHon TemnepaTtype ti1 °C ot gasne-
Hua P1 go pgaeneHus P2. OnpegenuTb HavanbHbIi OOBEM, NapameTpbl BO3gyXa B KOHUE
cXKaTusi, UIaMEHEHNE BHYTPEHHEN 3HEPruun, 3aTpadnBaemMyro paboTy (no YeTbipéM hopmy-
nam). R=287 [Ix/(kr rpapgyc). MNokasaTtenb agnabatel k=1,4. 306pasnTb npouecc B P-V
KoopauHaTtax.

McxoaHble faHHble B3ATb 13 Tabnuubl Ne7.

Tabnuuya Ne7

MocnegHan P1, MMa t1, °C | NpeanocnegHnan P2, MMNa

undpa Kyp- undpa Kyp-

CaHTCKOro CaHTCKoro 6m-

ounerta nera

0 0.055 20 0 0,452
1 0.085 30 1 0,463
2 0.095 33 2 0,471
3 0.075 26 3 0,382
4 0.065 35 4 0,395
5 0.05 41 5 0,374
6 0.06 53 6 0,341
7 0.07 50 7 0,279
8 0.08 65 8 0,256
9 0.09 69 9 0,281

2. PaccuutaTtb 1 npoaHanusnposaTb MNOMIMTPONHbLIN NpoLiecc.
1 kr BOo3gyxa NONMUTPOMHO paclIMpsieTCsl Npu HavanbHou Temnepatype ti °C oT
aasnenus P1 no gaesneHnsa P2. Onpefenntb HadanbHblii 06bEM, NapamMeTpbl BO3ayxa B

KOHUEe paclmnpeHuna, naMeHeHne BHyTpeHHeI7I SQHEPIrnn, Konmn4yecTteBo nogBeaeHHOro Tenna

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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N Nony4yeHHyto paboTy (no YeTbipém dopmynam). R=287 [x/(kr rpagyc). lNokasatenb no-

nutponbl N=1,2. TennoemkocTb Cv NpuHATbL paBHon 0,72 k[bx/(kr rpagyc). N3obpasutb

npouecc B P-V KoopanHaTtax.

McxoaHble aaHHble B3Tb U3 Tabnuubl N2e8.

Tabnuuya Ne8

MocnegHan P1, MMNa t, °C MNMpeanocnenHas P2, MMNa

undppa Kyp- undppa Kyp-

CaHTCKOro CaHTCKOro 6um-

ounerta nera

0 0.525 20 0 0,045
1 0.625 30 1 0,046
2 0.795 33 2 0,047
3 0.875 26 3 0,038
4 0.965 35 4 0,039
5 0.155 41 5 0,037
6 0.165 53 6 0,034
7 0.174 50 7 0,027
8 0.184 65 8 0,025
9 0.198 69 9 0,028

3. OTBETUTbL Ha BOMpPOCLI A1 CaAMOKOHTPOJ14.

CodepxaHue omyema:

Homep n Tema npakTu4ecKoro 3aHATUS.

Llenb 3aHATUS.

OT4yeT 0 BbIiNONHEHUN paboThl (peLleHns AByX 3agad), rpaduku.
Cnncok ncnonb3oBaHHOW NUTepaTypbl N APYrMX MCTOYHUKOB.
BbiBOAbI.

[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa 1 npenogaBaTtesid.

Bornipocbi 0r1si caMOKOHMPOIIS.
1. Nante onpepenexHve agnabaTHOMY U NONUTPONMHOMY NPOLIECCaM.
2. Kak onpegensietca pabota npu aguabatHom npouecce?

3. Kak onpegensietca paboTta npu nonMTponHomMm npouecce?

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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Tema 1.6 TepmoanHammnyeckme npoLeccbl KOMMPECCOPHbIX MaLUUH

MpakTuyeckoe 3aHATne N2 4 PacuyéT paboyero npouecca AByXCTyneH4aToro
KoMnpeccopa
Llenb pabomei:
3akpenuTb MNonyYeHHble TeopeTuyeckne 3HaHud. [pomsBecTn pacyéT pabouyero

npouecca AByXCTyrneH4YaToro KoMmrpeccopa.

®opmupyembie obuwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, K 1.3, 1K 4.1, T1K 4.2, T1K 4.3.

@opmupyembie nudHocmHele pedyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6]-

Teopemuyeckasi Hacme.

Komnpeccopamu HasblBalOTCA MalUWHbI, NpefHa3Ha4YeHHble ONs COKaTua U nepe-
MeLLeHNa pasnunyHblx ras3oB. CnegyeT yACHUTb NPUHUMN paboTbl MOPLUHEBLIX U LEHTPO-
OeXHbIX KOMMpeccopoB. Ha npumepe oaHOCTyneH4YaTOro MOPLUHEBOrO KOMMpeccopa
pasobpaTb cxemMy pacyeTa KomnpeccopoB. [lokasaTb TepmoguMHamuyeckue npoueccehbl
cXKaTtus, AaTb X CPaBHUTENbHYIO XapakTepUCTUKy. BBeCTM NOHATUA: CTENEHb NOBbILEHWS
AaBfieHuns, Npon3BoaMTENbHOCTb, 3aTpavyeHHas paboTta, MOLLHOCTb KoMnpeccopa. Havep-
TUTb CXeMy, OOBSACHUTb NPUHUMN SENCTBUSA MOPLUHEBOrO KOMMNpeccopa, nokasaTb TePMOo-
ANHaMU4eckne npoueccol oxatusa B P-V koopgnHaTax.

[NopsidoK ebinonHeHus pabomeai:

1. I3yunTb TeopeTnyeckyro YacTtb k paborTe.

2. Paccuutatb pabouuni npouecc AByXCTyNeH4YaToro kKomnpeccopa.

B nepByto cTyneHb ABYXCTyneHYaToro komnpeccopa 3acacbiBaetcs Vi m3/c Bo3ayxa
npu Temnepartype t1 n gaeneHuu Pi. [JaBneHune cxatoro Bosgyxa B CTyneHsax P2 n Pa.
Hantn Temnepatypy n ob6bem Bo3gyxa B KOHLE CXKaTUA B Kaxaon cTyneHu u paborty, 3a-
TpayeHHyl0 Ha cxaTue Bo3gyxa no msotepme, aguabate (K=1.4) u nonutpone (n=1.2,
n=1.5). Onpegenntb CTeneHb MNOBbLIWEHNA OABMEHUS B KaXaow cTyneHu. MN3obpasntb
npouecc B P-V koopaunHaTax. [ponsBectn cpaBHUTESbHBIN aHann3 Nony4YeHHbIX pesyrb-
TaToB pacyéTta paboThbl CxXaTusi Komnpeccopa.

McxogHble faHHble B3ATb 13 Tabnuubl Ne9.

Tabnuuya Ne9

| Nocnegnsia | Pi, [ t,°C | Vi,m  |Mpeanocnegusia| P2, | Ps |

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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uudpa Kyp- Mla uudpa Kyp- MMa MMa
CaHTCKOro CaHTCcKOoro 6u-
ouneta nerta

0 0.055 20 15 0 0,452 1,01
1 0.085 30 20 1 0,463 0,95
2 0.095 33 25 2 0,471 0,92
3 0.075 26 30 3 0,382 0,83
4 0.065 35 35 4 0,395 0,87
5 0.05 41 40 5 0,374 0,85
6 0.06 53 5 6 0,341 0,81
7 0.07 50 10 7 0,279 0,75
8 0.08 65 2 8 0,256 0,73
9 0.09 69 4 9 0,281 0,79
3. OTBETUTb Ha BOMPOCHI AS151 CAMOKOHTPONA.

CodepxaHue omyema:

Homep n Tema npakTU4ecKoro 3aHATUS.

Llenb 3aHATUS.

OTyeT 0 BbINONHEHUM paboTbl (pacy€T paboyvero npowecca ABYXCTYNEHYATOro KOM-
npeccopa), rpadukmn.

Cnncok ncnonb3oBaHHOW NUTepaTypbl N APYrnxX MCTOYHUKOB.

BbiBoabl.

,D,aTbI BbIMOJIHEHUA N NMOANUCKU KypCaHTa U npenogaBsaTtena.

Bonipocbi 0risi caMOKOHMPOIIS.

1. YTo Takoe cTeneHb NoBbILLEHNSA OaBeHns?

2. [Insa Kaknx uenen ncnonb3yeTcsi MHOrOCTyneH4aToe cxxaTtune?

3. lNokasaTb 3aTpadeHHyto paboTy komnpeccopa B P-V koopavHaTtax.

4. Kakown npouecc cxaTtnsa B komnpeccope Hambonee BbIrogHbIN?

Tema 1.7 TepmoguHamuyeckue umknol AIBC n Ty

MpakTunyeckoe 3aHAaTne N2 5 PacuéT uuknos [1IBC ¢ n3oxopHbIM U N306apHbIM
noaBoAOM TENNOThbI
Llenb pabomei:
PaccumtaTtb uyuknel [IBC ¢ n3oxopHbiM 1 n3obapHbiM NogBOAOM TENMOTbl U CpaB-

HUTb X 3PPEKTUBHOCTD.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc




KMPK BT'AP® ®Ir'60Y BO «KI'TY»

MO-15 02 06-Or1.06.11M3

TEPMOONHAMUKA, TEMJTIOTEXHUKA U TUOPABINUKA C.21/65

®opmupyembie obwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, MK 1.3, K 4.1, T1K 4.2, T1K 4.3.
@opmupyembie nudHocmHble pedyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6].

Teopemu4yeckasi Hacme.

Lnkn ¢ nogBogom TennoTbl Npy NOCTOSAHHOM AaBneHuun (umkn Ousens).

OTO UMK KOoMmnpeccopHbix andenen — OBC Tsxenoro tonnuea (QM3enbHOro, co-
NSIPHOrO W Ap.) C BHYTPEHHUM cMeceobpa3oBaHNEM U CaMOBOCMIAMEHEHNEM rOPHOYEro OT
cXXaToro 40 BbICOKOW TemnepaTypbl Bo3ayxa. [optodee pacnbinsieTcss BO3oyxXom, nogaBa-
eMbIM B LMIMHAP KOMNpeccopoMm. MN3-3a 6onbLlumx rabapmMToB 1 Beca KOMNPEeCcCopHble Au-
3enM NPUMEHSIITCA Ha Cydax U B Ka4ecTBe CTaluWOHaPHbIX YCTAHOBOK 31IeKTPOCTaHLUMN.

Pabo4as n Tennosas anarpamMmbl UUKNna ﬂ,I/ISGJ'IFI npencrtasJieHbl Ha pUC. 1.

P 1 g s T

4q.

I
=

v S

Puc.1. Uukn Ousensa. Paboyas (p-v) n Tennosas (T-S) aarpaMmmeil.

(1-2 — agnabatHoe cxaTue, 2-3 — n3obapHbIn NogBOA4 TENMOTHI,

3-4 — apgnabatHoe paclumpeHue, 4-1 — N30XOPHbIN OTBOA TEMNOThI)

XapakTepucTUKM LpKna:

3
E = _1

V2 - cTeneHb cxatus

Yy
P =

Vi _ creneHb npenBapuTenbHOro paclUnpeHns

Mpouecc 1-2 —agnabaTHoe cxaTne Bo3agyxa B LUMNMHApPE. YAenbHbI OObEM B TOY-

ke 1, M3/kr:

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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1A
I:)1
YaenbHbI 06bEM B TOUKe 2, M3/Kr:
0y =
&
Temnepartypa B Touke 2, K:
T,=T,-&"
[aBneHue B To4ke 2, Mla:
P _ RT,
L,
Mpouecc 3-4 — n3obapHbIn noasoa Tenna. YaenbHblii 06bEM B Touke 3, M3/Kr:
U3 =0, - p
Temnepartypa B Touke 3, K:
L,
[asneHune B Touke 3, Mla:
P, =P,
Mpouecc 3-4 — agnabaTHoe paclunpeHune. YaenbHblit 06bEM B Touke 4, M3/Kr:
v, =0

Temnepatypa B Touke 4, K:

k-1
T, =T, (%}
3

[asneHune B Touke 4, Mla:
_RT,

Uy

P,

Mogsogumas Tennora:
& :Cp[TS - Tz)

OTBOgMMas Tennora:
4, =Cyn '(T4 _Tl)'

PaboTta unkna
L=a -

Tepmuyeckun KM umkna:

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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ﬁv 1 . (pk _1)

Tlt:_:]'_

9 & k(p-1)

MN3meHeHune aHTponuu, KIk/Krrpaa;

T3
As; ,=cC,-In —
2

Linkn ¢ nogBogom TennoTbl Npy NOCTOSAHHOM o6beme (uukn OTTO).

OT0 UMK 6EH3NHOBBIX [OBC c BHelHUM cmeceo6pasoBaH|/|eM N NpUHyaUTESIbHbIM

WCKPOBLIM 3axkuraHue roptoden cmecu. Takme [ABC npuMeEHSOT Ha NEerkoBOM aBTOTPaAHC-

nopre.

Pabouas u Tennoeas gnarpammbl umkna OTTo npeacTaBneHbl Ha puyc. 2.

XapakTepucTUKM LpKna:

¥
c= _1
Y2 - crenenb cxatus
a=f2
P2 _ crenenb nosbiweHns JaBreHuns.
A 3 f )
p 19 T
¢
1
v S
Puc.2. Uukn OtT0. Pabo4as (p-v) u Tennosas (T-S) avarpaMmmsil.
(1-2 — agnabaTtHoe cxaTue, 2-3 — N30XOPHbIN NOABOA TENSOTHI,
3-4 — apnabatHoe paclumpeHue, 4-1 — N30XOPHbIN OTBOA TEMSOThI)
Mpouecc 1-2 —agnabaTHoe cxaTne BO3gyxa B UMNMHApPE. YAenbHbIn O6bEM B TOY-
ke 1, M3/kr:
RT,
L =—
P1

YaenbHbI 06bEM B TOUKe 2, M3/Kr:

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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U
v, =+
£
Temnepatypa B Touke 2, K:
T,=T,-&"
[laBneHue B To4ke 2, Mla:
RT
P, =—2
U,

Mpouecc 2-3 — n3oxopHbIn noasog Tenna. [lasneHune B Touke 3, Mla:
P,=P,-4
Temnepatypa B Touke 3, K:

PP
PZ
v, =, M3kr.
Mpouecc 3-4 — agnabaTHoe paclunpeHne. YaenbHblit 06bEM B Touke 4, M3/Kr:

v, =y

Temnepatypa B Touke 4, K:

k-1
T, =T, [%)
3

[laBneHue B To4ke 4, Mla:
B RT,

U,

P,

NopBoanmas TennoTa:
g=6,{0-T,)

OTtBoammas Tennora:
lg2|=¢, (T~ 71)

PaboTta unkna

%:%‘EL
Tepmuyeckun K umkna:
{ 1

??I = i = ]_ — ﬂ
i &

M3meHeHune aHTponuu, Kk/Krrpaa;

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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-
As, ,=cC, - In(—3]
T2

[NopsiOok ebironHeHus1 pabomeil:

1. N3yunTb TeOpeTMYECKYIO YacTb K paboTe.

2. MpowussecTtn pacyét umknos [BC ¢ n3oxopHbiM 1 n306apHbIM NOABOAOM TEMNSO-

Tbl.

[Ansa naeanbHbIX UWKNOB ABuratens BHyTpeHHero cropanus (OBC) ¢ nsobapHbiv m

N30XOpPHbIM NoaBoAoM TennoTbl (uMknbl Ousens n OTTO COOTBETCTBEHHO) onpenenuTb

napameTpbl paboyero Tena B XxapakTepHbIX TOYKax LMKNa, KONMYeCcTBO NOABEAEHHOW U

OTBeAEHHOWN TensnoTbl, NpounsBedeHHyo paboty n Tepmudeckun KA. OueHuTb adpdek-

TMBHOCTb LIMKIOB U NPOU3BECTU UX cpaBHeHne. Paboyvee Teno — Bo3ayx. MNpuHATE Cym =
0,72 k[x/krK; Com = 1,01 kIXK/krK; R=287 [Ox/(monbK); nokasatens agnabatbl k=1,3.

Lnknbl nsobpasntb B P-V-n T-S-koopanHaTax.

McxoaHble gaHHble B3ATb 13 Tabnuubl Ne10.

Tabnuya Nel10

MocnegHan P1, MMa t1, °C MpepnocnenHasn € A o)

undpa Kyp- undpa Kyp-

CaHTCKOro CaHTCKoOro 6u-

ounerta nera

0 0,1 15 0 15,0 3,5 1,6
1 0,11 16 1 14,5 3,3 1,7
2 0,12 17 2 14,0 3,2 1,8
3 0,13 18 3 13,5 3,1 1,9
4 0,14 19 4 13,0 3,0 1,8
5 0,15 20 5 13,5 2,9 1,7
6 0,14 21 6 14,0 2,8 1,6
7 0,13 22 7 14,5 2,7 1,5
8 0,12 23 8 15,0 2,6 1,4
9 0,11 24 9 15,5 2,5 1,3

3. OTBETUTb Ha BOMPOCHI A1 CAMOKOHTPOSSI.

CodepxaHue omyema:

Homep M TeMa NpPakTn4ecKoro 3aHATUA

Llenb 3aHaATMA

OT4yeT 0 BbINOMHEHUM paboThbl (pacyeT UMKIOB ABUraTens BHYyTPEHHEro cropaHusl

(ABC) c¢ wu3obapHbiM M WU30XOpHbIM MOABOAOM TennoTbl (uuknbl [Audena un OTTO

COOTBETCTBEHHO), rpacuku.
Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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Cnncok ncnonb3oBaHHOW NUTEpaTypbl U APYrMX MCTOYHUKOB
BbiBOAbI

[laTbl BbINONHEHMS N NOANUCHK KypCaHTa u npenogaBaTtesid.

Bornpockl caMoKoHmMporns:

1. U3 kaknx npoueccoB coctomT uukn usena?

2. N3 kakux npoueccoB cocTouT uunkn OTTo?

3. Kakon n3 yuknos ssnsietcs 6onee adpdpekTMBHbIM, UCXOAS U3 pacCYMTaHHbIX

3HavyeHun KIra?

MpakTnyeckoe 3aHaTMe Ne6 PacuyeT umkna 1IBC co cmelwaHHbIM NOABOAOM TENMOThbI

Llenb pabomei.

MpounseecTtun pacyeT uukna [BC co cmewaHHbIM NoABOAOM TeNoThl

®opmupyembie obuwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OK04, OK05, OK06, OKO7, OK09, MNK1.1, MK 1.2, 1K 1.3, 1K 4.1, [1K 4.2, [1K 4.3.
@opmupyembie nudHocmHble pedyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6]-

Teopemuyeckasi Hacmab:

B 1877 r. Hemeuknin nHxeHep OTTO NnocTpoun 6eH3MHOBbLIN ABUraTenb, paboTta Ko-
TOPOro OCyLWecTBnAnacb No NpuHUUNY, 3anaTeHToBaHHOMY dpaHuy3om bo-ge-Powa B
1862 r. B 1897 r. Hemeuknn MHXeHep [u3enb paspabotan gsuratenb, paboTarowmin Ha
KepoCuHe, KOTOPbIN pacnbIfsancs B LMIMHOPE BO34YXOM BbICOKOro JaBfieHUsi OT KOMMpec-
copa. B 1904 r. pycckum umHxeHepom TpuHknepom [.B. 6611 noctpoeH Geskomnpeccop-
HbI ABUraTtenb CO CMELLUaHHbIM CropaHueM Tonnvea. JATOT ABUraTenb MNOyyun camoe
LLUMPOKOE pacrnpocTpaHeHne BO BCEM MUPE.

Llnkn co cmMelaHHbIM NoABOAOM TEnnoTbl HOCUT Ha3BaHWE ero aBTopa — LMKII
TpuHknepa. B gaHHOM umkne nogBof TennoTbl OCYLLECTBNSAETCS B U3OXOPHOM U n3obap-
HOM npoLeccax.

M306pasmm unkn Ha paboyen n Tennoson gnarpamme (puc.3).

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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p

B

S

Puc.3. Unkn TpuHknepa. Paboyas (p-v) u Tennosas (T-S) anarpaMmmbl.

PaccmoTpum TepmogmMHaMmmuyeckme npoLecchl Umkna:

1-2 — agnabaTtHoe cxaTue,

2-3 — N30XOPHbIN NoABOL4 TENSOTHI,

3-4 — n3obapHbIi NoABOA TENMOTHI,

4-5 — agnabaTHoe pacluMpeHue,

5-1 — N30XOPHbIN OTBOA TEMMOTLI.

XapakTepucTukn umkna:

€ - CTeneHb cxaTtus (OTHOLWEHNE O06BHEMOB B Hadarne u KoHue npouecca cxatus 1-
2);

A - cTeneHb NOBbIWEHUS AaBrieHus (OTHOLWEHME AaBreHnn B Npouecce N30XOPHOro
nogsoda TennoThbl);

p - CTEMNEHb NpeaBapuUTENbHOrO paclmpeHns (oTHoweHne obbLEMOB B npouecce
n3obapHoro nogeoga TennoThl).

Mpn aHanu3e cyMTaloT U3BECTHLIMU: COCTOSIHNE paboyero Tena B 1.1 ( T1, p1) U xa-
pPakTeEPUCTUKM UmKna €, A, p. BMecTo ogHOM M3 xapakTepucTuk MoXeT ObiTb 3agaHa Mak-
cumMarnbHas TemnepaTypa unm MakcumarnbHOe JaBrieHue.

Pac4eT umkna 3akniyaeTcs B onpegeneHum:

- NMapamMeTpoB COCTOsIHMS paboyero Tena B XxapakTepHbIX Tovkax uukna (p, T, V),

- 3HEpPreTUYEeCKNX XapakTepuUCTUK UuMKna: NoABOAUMOWN yAenbHOW TennoTbl (1, OT-
BOAWMOWN YAENbHOW TENSOTbI 2, UMKNOBOM paboThl Iy n Tepmmyeckoro KM uukna ne.

Hwke npuBoanTcs NOpAa0K pacyeTa uukna co cMellaHHbIM NoABOAOM TENOThI.

Mpouecc 1-2 —agnabaTHoe cxaTne Bo3agyxa B LUMNMHApPE. YAenbHbI OObEM B TOY-

ke 1, m3/kr:

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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RT
v =—
I:)l
YaenbHbI 06bEM B TOUKe 2, M3/Kr:
19
v, =—+
&
Temnepartypa B Touke 2, K:
T,=T,-&"
[aBneHue B Touke 2, Mla:
RT
P, = —2
L,

Mpouecc 2-3 — n3oxopHbIn noaeog Tenna. [JasneHune B Touke 3, Mla:
P,=P,-1
Temnepartypa B Touke 3, K:

Bk
v; =0, MK

Mpouecc 3-4 — n3obapHbIn noasoa Tenna. YaenbHblii 06bEM B Touke 4, M3/Kr:
U, =05 p

Temnepatypa B Touke 4, K:

Us

[asneHune B Touke 4, Mla:
P, =P,

Mpouecc 4-5 — agnabaTHoe paclunpeHune. YaenbHblt 06bEM B Touke 5, M3/kr:
Us =0,

Temnepatypa B Touke 5, K:

k-1
T, =T, [0_4]
Us

[aBneHune B Touke 5, Mla:
_RT;

Us

P

NoaBenéHHoe Tenno, KX/Kr:

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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q]'_’:Cpm '(T4 _Ts)
Goos =01 +0f
OTBenéHHoe Tenno, KIK/Kr:
g, =Cyy '(Ts _Tl)
MpounssenéHHas pabota, KIK/Kr:

I _R'(Tl_TZ)
1-2 — k—l

CymmapHasa pabota umkna, KIx/Kr:

IZ =l ,+L 0+, +1,  +]

Tepmuyeckun K umkna:

—1— A-p-1 _
T (m) kA (p-D)

M3meHeHune aHTponuu, KIk/Krrpaga;

-
As, ,=C, -In[—*"j
TZ
T
As, , =C, -In(f]
T
As;,=c,-In (—SJ
Tl

lMopsidok ebinosiHeHUs1 pabomsbi:

1. VI3yunTb TEOpETUYECKYHO YacTb K paboTe.

2. NMpownssectn pacyéT umkna ABC co cmeluaHHbIM NoABOAOM TEMMOThI.

Ana woeanbHOro uuMkna asuratens BHyTpeHHero cropanus (OBC) co cmellaHHbIM
noaBoAOM TENnnoThl ONpPeaenuTb NapamMeTpbl paboyero Tena B XapaKTePHbIX TOYKaX LMK-

na, KOnM4YecTBO NOABEAEHHON N OTBEAEHHOW TeNoTbl, NPON3BeAEHHY paboTy U TepMu-

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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yecknn Krf. NonyyeHHoe 3HavyeHue Tepmuyeckoro Kl cpaBHUTbL CO 3HAaYEHUAMU, NOnNy-

YeHHbIMM B MnpakTudeckom 3aHsaTum Ne5. Pabouee teno — Bo3gyx. lNMpuHate Cvm = 0,72

kk/kr-K; Com = 1,01 kXK/krK; R=287 [x/(MmonbK); nokasatenb aguabatsl k=1,3.

Lnkn nsobpasntb B P-V-u T-S-koopauHaTax.

McxoaHble AaHHble B3sTb U3 Tabnuubl Ne11.

Tabnuya Ne1l

MocnepHsas | Pi1, MMa t1, °C | NpeanocneagHas € A o]

undpa Kyp- umdpa Kyp-

CaHTCKOro CaHTCKOro 6mu-

ounerta nera

0 0,1 15 0 15,0 3,5 1,6
1 0,11 16 1 14,5 3,3 1,7
2 0,12 17 2 14,0 3,2 1,8
3 0,13 18 3 13,5 3,1 1,9
4 0,14 19 4 13,0 3,0 1,8
5 0,15 20 5 13,5 2,9 1,7
6 0,14 21 6 14,0 2,8 1,6
7 0,13 22 7 14,5 2,7 1,5
8 0,12 23 8 15,0 2,6 1,4
9 0,11 24 9 15,5 2,5 1,3

3. OTBETUTb Ha BOMPOCHI 4151 CAMOKOHTPONSI.

CodepxxaHue om4yema:

Homep M TeMa NPakKTN4eCKoro 3aHATUA

Llenb 3aHATMSA

OT4eT 0 BbINOMHEHMM paboThl (pacyeT LuMKNa ABuratens BHYTPEHHErO CropaHus Co

cMellaHHbIM NOABOOOM TeI'IJ'IOTbI), Fpa(*)I/IKI/I.

Cnucok ncnosnb3oBaHHON nnTepaTtypbl U opyrnx NCTOYHUKOB.

BbiBOAbI.

[laTbl BbINONHEHMS N NOANNCH KypCaHTa u npenogaBaTtend.

Bonpochbi 01151 caMornpo8epKLU.

. Kakne ynpolieHust gonyckatoTcs npu pacyeTe no peanbHbIM LuKiam?

. Yto 3HaunT umnkn BC ¢ GbICTpbIM CropaHmMem Tonnmea?

. 3aBNCMMOCTb TepMN4eCKoro KT oT OCHOBHbIX XapakKTepuctuk geuratens.

1
2
3
4. Unkn OBC ¢ nsoxopHbiM nogsogom Tennotbl B P-V 1 T-S koopanHaTax.
5. Uukn BC c n3obapHbimM nogsogom TennoTbl B P-V 1 T-S koopauHaTax.
6

. Unkn OBC co cmewaHHbIM noasoaoM TennoTtel B P-V u T-S koopanHaTax.
Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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7. Unkn I'TY ¢ nsobapHbiM nogsoaom TennoTbl B P-V u T-S koopauHaTax.

MpakTnyeckoe 3aHaTHe Ne7 PacyéT umkna ra3oTypoMHHOW YCTaHOBKM C M306apHbIM
noaBOAOM TENMOTbI

Llenb pabomei:

PaccunTatb UMK ra3oTypOUHHON YyCTAHOBKM C N306apHbIM NOABOAOM TEMMOThI.

®opmupyembie obwue u rpogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO3,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, MK 1.3, K 4.1, [1K 4.2, T1K 4.3.

@opmupyemsbie TUHHOCMHbIe pe3dyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6].

Teopemuyeckas Hacmb:

B npoctenwen 'TY co cropaHuem TonnmBa Mpu MOCTOSSHHOM AaBreHun (LMK
BpanTtoHa) komnpeccop 1 (puc. 3), npuBoaMMbIA B OBUXEHME ra3oBor TypbuHon 4, noga-
€T CXaTbll BO3QyX B KaMepy cropaHusi 3, B KOTOPYK 4yepe3 POPCYHKY BrpbICKMBAETCA
Xngkoe TONMMBO, NogaBaemMoe HACOCOM 2, HaxogAwMMcs Ha Bany TypbuHbl. MMpoaykTbl
CropaHus paclmpsitoTCs B COMSIOBOM annaparte M 4acTU4HO Ha paboumnx nonatkax Typbu-

Hbl 1 BblOpacbiBatoTCsi B aTMocdepy.

Puc. 3. Cxema I'TY
Mpouecc 1-2 agnabaTHoe cxaTue B Komnpeccope, 2-3 — n3obapHbii noasoq Ten-
notbl, 3-4 agnabaTHoe paclwmpenmne, 4-1 — n3obapHbii 0TBOA TENMOTHI.
P, =P, MMa.
YaenbHbI 06bem B Touke 1, M3/Kr:
YaenbHbI 06bem B Touke 4, M3/Kr:

_ v T,

U,
T

CTeneHb NpeaBapUTENbHOMO pacLUMPEHUS:

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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[aeneHune B Toukax 2 n 3, Mla:
P,=P,=P,-A

Temnepatypa B Touke 2, K:

k-1

T, :Tl.(%J p
1

YaenbHbIi 06BEM B TOUKe 2, M3/Kr:

YaenbHbIi 06BEM B Touke 3, M3/Kr:
U3 =p-0,
Temnepatypa B Touke 3, K:

v, - T
_bs-
T, =—"-+=

U,

KonunyectBo noaseaeHHOW TennoTbl, KK/Kr:
Q006 = Cpm '(Ts _Tz)

KonnyectBo oTBeAEHHOMN TENNOTbI, KIK/Kr:
Uome = Cum '(T4 _Tl)

Pabota uunkna, kx/Kr:

Iu = 0,006 — Yoms

Tepmuueckun K umkna:

1
Un =1- k—1

A

N3meHeHune aHTponuu:

As, ,=cC, -In(-Tr—lj, kx/krrpan

2
[Nopsi0oK ebironiHeHUs pabomeil:
1. VI3yunTb TeOpeTUYECKYHO YacTb K paboTe.

2. NMpownseectn pacyeT umkna ABC co cmelwaHHbIM NoABOAOM TEMMOThI.

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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[na vgeanbHOro uMkna rasoTypObuHHON yCTaHOBKM, paboTatowen no uukny ¢ noa-
BOAOM TeNnoTbl NpyY NOCTOSAHHOM AaBfeHUW, onpeaenntb napameTpbl paboyero Tena B
XapaKTepHbIX TOYKax LMKa, KONM4yecTBO NoABEAEHHON M OTBEAEHHOMW TEnoThl, Npon3Be-
AeHHyo paboTty n Ttepmudeckmn Krld. Paboyee teno — Bo3gyx. lNpuHate Cvm = 0,72
k[x/krK; Com = 1,01 k[XK/kr-K; R=287 [x/(monbK); nokasatens agnabatsl k=1,3.

Lnkn nsobpasntb B P-V-n T-S-koopanHaTtax.

McxoaHble faHHble B3ATb 13 Tabnuubl Ne12.

Tabnuuya Ne12

MocnegHan P1, MMa t1, °C MpepnocnenHasn ts, °C A

undppa Kyp- undpa Kyp-

CaHTCKOro CaHTCKOro 6u-

ounerta nera

0 0,05 10 0 400 8.0
1 0,07 15 1 420 8.3
2 0,09 20 2 440 8.6
3 0,11 25 3 460 8.9
4 0,13 30 4 500 9.2
5 0,15 35 5 520 9.5
6 0,17 40 6 480 9.8
7 0,19 45 7 540 8.2
8 0,21 50 8 560 9.1
9 0,23 55 9 410 9.4

3. OTBETUTb Ha BOMPOCHI AS151 CAMOKOHTPONA.

CodepxxaHue om4yema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATMSA

OTyeT 0 BbINONHEHUN paboThl (pacyeT uukna 'Y ¢ nsobapHbIM NOABOAOM Tenso-
Thl), rpadouKu.

CnncoK ncnonb3oBaHHOW NUTepaTypbl N APYrMX MCTOYHUKOB.

BbiBOAbI.

[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa \ npenogaBaTtesid.

Bonipocbi 0risi camMornposepKu.
1. Kakune ynpolieHns gonyckarTcs Npu pacydeTe no pearbHbIM LUuKnam?

2. Unkn I'TY ¢ nsobapHbiM nogsogom tennoTsl B P-V 1 T-S koopauHaTtax.

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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Tema 1.8 BoasHon nap. UcTeuyeHue n gpoccennpoBaHue ra3oB 1 napos.
MapoaHepreTnyeckme yCTaHOBKMU

I'IpaKTquCKoe 3aHATUE Ne8 Onpe.qeneHMe napameTpoB COCTOAHUA BOOAAHOIO napa

Llenb pabomei:

N3yunTb grnarpaMmMbl BOASHbIX MApOB.

®opmupyembie obwue u rpogeccuoHarsnbHble komrnemeryuu: OKO1, OK02, OKO3,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, MK 1.3, K 4.1, [1K 4.2, T1K 4.3.

@opmupyemsbie TUHHOCMHbIe pe3dyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6].

Teopemu4yeckasi 4Hacme.

Mapbl — 3TO pearbHble rasbl, COCTOSIHUSA KOTOPbIX BrivXKe K COCTOSIHUIO XXnakocTun. B
TepMoanHamuke napos 60mbLIOe MECTO 3aHMMaloT ONbITHblIE AaHHble. Kpome Toro, nep-
BbI/l U BTOPOW 3aKOHbI TEPMOANHAMUKM NOSTHOCTBIO OTHOCATCA K napam. B kayectBe pabo-
4yero Tena mcnosnb3dyetcsa neperpetoin nap. CBOMCTBA neperpeToro napa CoOTBETCTBYHOT
COCTOSIHUIO nearnbHOro rasa tem bonblle, Yem Bbile cTeneHb neperpesa. Ocoboe BHU-
MaHue cnegyet obpaTuTb Ha COCTOsSIHME Napa, Ha obGpas3oBaHMe MOrpaHUYHbLIX KPUBbIX.
Hapfo 3HaTb KpuTU4eckme napameTpbl BOOSHOrO napa, napameTpbl TPOMHOW TOYKM BOAbI.
N3yyaa npouecc napoobpasoBaHusi, HYXXHO yMeTb Nonb3oBatbes h-S anarpammon Boas-
Horo napa. [ononHUTENbHO UCMONb3YHTCHA Tabnuubl HaCbILLEHHOTO N NeperpeToro Boas-
HOro napa.

Onpegensiem yaenbHbii 06BEM B TOYke 1:

v,=0, =x-("—0)+0'

V' - yoenbHblii 06BEM BNAXHOrO HACLILLLEHHOro napa, M3/kr.

"

V" - ygenbHbli 06bEM CyXOro HacbILEeHHOro napa, M3/kr.

OHTponusa B Touke 1, khx/krrpaa;:
s, =S, =x-(s"—8")+¢
OHTanbnusa B To4ke 1:
i, =i =x-r+i
r - yogenoHas TennoTta napoobpasoBaHus, KIK/Kr.
BHyTpeHHAS aHeprns B Touke 1:
u=u,=L-PF-y

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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Temnepatypa napa B Touke 1 no guarpamme

Macca napa, «r:
Vs
U

OHTponus B Touke 2, KIk/Krrpag;:

Q

m-T,

Ctpoum npouecc Ha |-S guarpamme npu ycnosum, 4To S2=S1=6.237, T.K. NpoLEeCcc pacLumn-
peHus agnabaTHbI 1 nNosflydaem criegylolme 3HadeHus napameTpoB BIiaXHOro napa: te,
X2, Uy, 1,.

O6bEMm B TOUKE 2:

— . 3
V,=m-v, m
PaboTa paclumpeHus ogHoro kunorpamma napa, MIx/kr:

| = R'(Tl _Tz)
P k-1

Pabota pacwupeHnus Bcero napa, MIOx:
L,=m-I,

[Nopsi0ok ebironiHeHUs1 pabomeil:

1. MI3yunTb TEOPETUYECKYHO YacTb K paboTe.

2. Onpegenntb NnapameTpbl COCTOSHUA BOASHOMO napa u paboTy paclumpeHus.

O6bem V1 BnaxHOro napa co CTeneHbi CYXOCTU X1 paclupsieTcs agnabaTHo oT
nasneHuns P1 oo gasnexua Po.

Onpegenntb CTENEHb CyXOCTU X2, 06beM napa V2 B KOHLE pacLUMPEHUs] U NPOU3-
BeOEeHHy um paboty. NpeactaBuTb NpoLecc paclmpenHns B I-S guarpamme.

McxogHble gaHHble B3ATb U3 Tabnuubl Ne13.
Tabnuya Ne13

MocnenHsas P, X1 MpennocnegHsas Vi, M3 P2, MOx

uudpa Kyp- MH/m2 uudpa Kyp-

CaHTCKOro CaHTCKOro 6u-

ounerta nera

0 1,0 0,70 0 1,0 0.07
1 1,5 0,75 1 1,1 0.05
2 2,0 0,80 2 1,2 0.06
3 3,2 0,85 3 1,3 0.04
4 4,0 0,90 4 1,4 0.02
5 3,5 0,85 5 2,0 0.01
6 3,0 0,80 6 2,1 0.08
7 2,5 0,75 7 2,2 0.09

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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8 2,2 0,70 8 2,3 0.1
9 4,5 0,90 9 1,7 0.15

OKO04,

3. OTBETUTbL Ha BOMpPOCLI AJ14 CAMOKOHTPOJ14.

CodepxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATUSA

OTyeT 0 BbINOMHEHUN paboThl (pacyéThbl), rpaduKi.

Cnmncok ncnonb3oBaHHOW NUTepaTypbl U APYrMX MCTOYHUKOB.
BoiBoabl.

,D,aTbI BbIMOJIHEHUA N NMOANUCKU KypCaHTa U npenogaBsaTterna.

Bonipocbi 0151 caMOKOHMPOIs:

1. YTo Takoe npouecc napoobpaszoBaHUa?

2. B yem pasHuua Mexay npoueccamn ncnapeHnsa 1 KUNeHns XXnakoctun?
3. UTto Takoe KpuTmnyeckasi Touka 1 TporHasi Touka Bogbl?

4. PaccMoTpeTb COCTOSIHUA BOASHOMO napa.

MpakTnyeckoe 3aHaTMe Ne 9 PacyéT npouecca ucte4yeHus rasoB 1 napos

Llenb pabomai:

[MpounsBecTn pacyeT npoLecca UCTeYeHns rasoB 1 NapoB.

@opmupyembie obwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO3,
OKO05, OK06, OK07, OKO09, lNK1.1, TIK 1.2, 11K 1.3, [1K 4.1, 1K 4.2, [1K 4.3.
@opmupyemsbie TUHHOCMHbIe pe3dyrbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6]-

Teopemuyeckasi Hacmab:

[ns nonyyeHusi CBEPX3BYKOBbIX CKOPOCTEN UCTEYEeHMs ra3oBoro notoka JlaBanem,

CT1aHTOHOM, ®paHknem ObINn paspaboTaHbl CBEPX3BYKOBblE confa (KaHanbl, Tpybbl ne-

pemMeH

HOro CeYeHus1), B KOTOPbIX MPOUCXOOUT YCKOPEHME ra3oBOro NoToka A0 CKOPOCTEeMn

BGonbLKX, YeM CKOPOCTb 3BYyKa (puc.4).

Conro M c
Conno ——— — 1 —— —— ——— ona0
Aadacn < cme”monoF,\— Ppankan

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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Puc. 4. PasHoBngHocTu conen

B conne JlaBang B cyatoLencs 4acTu CKOpOCTb ra3oBOro NnoToka yBernvymBaeTcs
oT 0 4O 3BYKOBOW CKOPOCTU (QOKPUTMYHOE TEYEHME rasa), 3aTeM rasosblil NOTOK nonaga-
eT B pacLUMpSIOLLYIOCS YacTb Conna, rae CKOpOCTb ero UCTeYeHUs yBenuumBaeTcs [0
CBEpPX3BYKOBOW CKOPOCTH.

Pacwupstowmeca conna ncnonb3yrTcs B NapOBbIX M ra3oBblXx TypOuHax, peak-
TUBHbIX ABUraTensax u gpyrux ycTponcTaax.

MpeBblleHe CKOPOCTU 3BYKa B rasoBbIX cpedax NpuBOAUT K pagy SABMEHUN, KO-
TOpble HaAO y4YnUTbiBaTb NPU OBMXXEHUN CaMONETOB, CHApPSA0B, PakeT, NONaToK ra3oBbiX
TYPOWH 1 T.A4.

Mopspok pacuéra.

OnpegensieM OTHOLLEHNE AaBMNEeHUN:

CpaBHI/IBaeM nony4vyeHHoe 3Ha4YeHne C KpUTUHEeCKNUM:

- 04 OAHOATOMHbIX ra30B:

Lol _ o487
),

- And OByXaTOMHbIX ra30B:

Do) _ o528
R,

- 014 MHOroaTOMHBbIX ra30B:

(QJ = 0,546
R
52

YaenbHbI 06bem B To4ke 1:

v, = % M3/Kr

1

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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CekyHaHbI pacxog, Kr/c:

2 [
Gef. o X R |[P)_[R]"
k-1 v, P, P,

TeMHepaTypa nocrie ncrtevyeHna:

k=1
TZ:Tl-(%JK K
1

P, P,
TeopeTuyeckas CKOPOCTb UCTEYEHUS], ecrn: —2 <| —2
Kp

1 Pl
k
c=,2-— B, v, ,M/c
k+1

CekyHaHbI pacxog, Kr/c:

2
G=f. Z.L.(ij“ R
k+1 \k+1 v,

CodepxxaHue u nopsidok 8bIrnosiHeHuUs1 pabomsi:

1. I3yunTb TeOpeTUYECKyto YacTb k pabore.

2. HaiiTn TeopeTnyeckyo CKOpOCTb aanabaTHOro UCTEYEHUsI rasoobpasHoOro Kpmo-

npoAaykKTa u3 cornyioBoro KaHara gataHgepa, CeKyH,D,HbIVI pacxon rasa un ero napamMmeTpbl B

KOHLIe npoLiecca UCTeYeHus.

McxoaHble AaHHble B3ATb U3 Tabnuubl Ne14.

Tabnuua Ne14

NocnegHas Pi, MMa P2, MMa | NMpeanocnegHss t1, °C f, MM?2 a3

umcppa Kyp- umdbpa Kyp-

CaHTCKOro CaHTCKoro 6u-

ounera nera

0 7.0 4.5 0 50 13.5 A3oT
1 7.5 5.0 1 55 12.5 Kncnopop
2 8.0 5.5 2 60 11.5 Bogopon
3 8.5 6.0 3 65 10.5 AproH
4 8.2 5.0 4 57 9.5 HeoH
5 7.1 54 5 52 13 MeTaH
6 7.8 5.3 6 62 12 OTaH
7 7.7 4.3 7 54 11 Bosagyx
8 7.6 4.0 8 59 10 AsoT

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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| 9 | 73 | 57 | 9 | 63 | 9 | Kucnopog |

3. OTBETUTL Ha BONPOCHI A1 CAMOKOHTPOSS.

CodepxxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATMA

OTyeT 0 BbINOMIHEHUN paboThI (pacyéT).

CnncoK ncnonb3oBaHHOW NUTepaTypbl U APYrMxX MCTOYHUKOB
BoiBoabl

[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa u npenogaBaTtersid.

Bonipocbi 011 caMOKOHMPOIIs:
1. Yt0o 03HayaeT npouecc gpoccennpoBaHna?

2. Kak onpegensieTtca pacxof rasa npu ero uctedeHnm?

Tema 1.9 Luknbl xonoaunbHbIX yCTaHOBOK. BnaxHbIn Bo3ayx

MpakTnyeckoe 3aHaTne Ne 10 PacuyéTt obpaTHoro uukna KapHo xonogunbHomn
YCTaHOBKM

Llenb pabomai:
M3yunTb NpUHUMN OEACTBMS XONOAMNbHON YCTAHOBKW; YMETb ONpeaensTb NpuHUMN

AencTeus YCTaHOBKM NO CXeMe Uinn gnarpamMmme.

®opmupyembie obuue u npogeccuoHarnbHbie komrnemeHyuu: OKO1, OK02, OKO03,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, MK 1.3, K 4.1, T1K 4.2, T1K 4.3.
@opmupyembie nudHocmHble pedyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6]-

Teopemu4yeckasi Hacme.

Hanbonee pacnpocTpaHeHHbIMM B MPOMbILWIEHHOCTU SABMSAKOTCA MapoBble XOro-
AUIbHbIE MaLUMUHbI, B KOTOPbIX pabounm TerioM crnyxaT XXuOKoCcTu, uMetolmne npu atmo-
chepHOM [aBfeHUn HU3Kue Temnepatypbl kuneHus. Paboyee Teno B xonogusnbHOW mMa-
LUMHE Ha3blBAKOT XONOAMMbHBIM areHToM. XonoaunbHas MmawmHa pabotaet no obpaTtHomy

umkny. [Ansa ocywecteneHns obpaTHOro uukna Heobxoanmo 3aTpaTuUTb BHELLHIOW paboTy,

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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KOoTopas maeT B KOMMpEeccope Ha cxXaTue napoB XONOAUNBHOMO areHta. XonoawnbHas
MallnHa MoXxeT paboTaTb NpPU yCNOBUKM paBEHCTBA NOABEAEHHOW TEMNNOTbl U OTBEAEHHOM
(ctopa crnegyeT OTHECTU Takke U TennoTy, 9KBMBaANEHTHy paboTe, 3aTpayeHHON Ha Cxa-
TWe napa B UUNuHAPE KoMMnpeccopa M NolyYeHHOW MpU paclUMpPEHUM XUOKOCTU B AeTaH-
aepe). OTO ycrnoBue HasblBaeTCsl TEMNOBbIM HanaHcoM XonoAuSibHON MaLUUHbIL. g dek-
TMBHOCTb OOpaTHOroO UMKNa XapakTepusyeTcs XONnoausbHbIM KO3MMPUUMEHTOM, HYXHO
yMeTb ero paccumtbiBatb. Bbligenstotcs ocobeHHOCTbIO NpuHUmMna paboTbl NapoaXeKTop-

Hble N aBCOPOLMOHHbIE YCTAHOBKM.

[TopsiOok ebironHeHUs pabomel:

1. I3yunTb TeopeTmnyeckyto YacTb paboThbl.

2. PaccmoTtpeTb o6paTtHbin umkn KapHo B P-V 1 T-S koopanHaTax.

3. 3apucoBaTb CXeMy XONnoAuNbLHOW YCTaHOBKM.

4. MNpounssecTn pacyeT obpaTHOro uukna KapHo xonogunbHOM MalunHbl — onpege-
NUTb NapameTpbl B y3r0BbIX TOYKaX LMKIA, YAENbHY X0N040NPOU3BOANTENBHOCTD, pa-
60Ty KOMNpeccopa, yaenbHOe KONMMYeCcTBO TensoThl, OTBEAEHHOE B KOHAEHCATOPE, XOmo-
AUIbHBIN KO3 PuUmMeHT 1 Tepmudeckun K. MNMapameTpbl B y3Mn0BbIX TOYKaxX 3anucatb B

TabnuyHon cpopme (Tabnmua Ne15). MNMocTpouTb Uukn Ha T-S-guarpamme.

Tabnuuya Ne15

MapameTp Y3noBble TOYKU

1 2 3 4

P, MMNa

t, °C

i, KIDK/Kr

S,
kx/(krK)

v, M3Kr

VcxogHble gaHHble B3ATb U3 Tabnuubl N216.
Tabnuuya Ne16

Mapa- MocnegHssa undpa 3aveTkn

MeTp 0 1 2 3 4 5 6 7 8 9
Temnepa- | -10 | -13 -21 25 | -32 -17 -20 | -27 -23 -15
Typa Ku-

neHua to,

°C

Temnepa- | 30 33 35 40 37 25 34 38 28 39
Typa

KOHAEH-

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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cauum t,
°C

Mapa- MpeanocneaHsas undgpa 3avyeTkn

MeTp 0 1 2 3 4 5 6 7 8 9
Xnapa- R717 | R134a | R404A | R717 | R134a | R404A | R717 | R134a | R404A R717
reHT

5. OTBETUTb Ha BOMPOCHI AJ151 CAMOKOHTPOA.

CodepxxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATUSA

OTyeT 0 BbINOSIHEHUN paboThl (pacyéT, rpadounku).

Cnuncok ncnonb3oBaHHOW NUTepaTypbl U APYrMX MCTOYHUKOB
BbiBoAabI

[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa u npenogaBaTterid

Bonpocbl 0risi caMOKOHMPOTS.

1. YTto Takoe xonoaunbHbIA areHT?

2. lNokasaTb LMK NapoBOW KOMMPECCOPHOM XOSIOAUNBbHOW YCTAHOBKM B T-S Koop-
anHarax.

3. UT0 Has3bIBaeTcs xonoaunbHbIM KO3 MOULUMEHTOM N OT YEro OH 3aBUCUT?

4. Yem xapakTepuaytoTcs NapoaKEKTOPHbIE N aBCOPOLMOHHbBIE YCTAHOBKN?

PA3[EJ1 2 OCHOBbI TEMJIONEPEOAYU
Tema 2.1 Buagbl TennoodbmeHa
MpakTnyeckoe 3aHaTMe Ne 11 PacuyéTt koadcpuumeHTa TennonpoBoAHOCTH
TPEXCITONHOWN CTEHKM

Llenb pabomai:
M3yunTb nopsgok v npomsBecTU pacyeT koadpduumeHTa Tenrornepenadn TpEex-

CINONHOW CTEHKM.

®opmupyembie obwue u rpogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OK04, OK05, OK06, OKO7, OK09, MNK1.1, MK 1.2, MK 1.3, 1K 4.1, [1K 4.2, [1K 4.3.
@opmupyembie TUHHOCMHbIe pe3dynbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6]-

Teopemu4yeckasi Hacme.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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Mpy nM3yyeHnn npoLeccoB, NpPoTEKaLWMX B TeNNOOOMeEHHbIX annapaTtax CyAoBbIX
XONoAUIbHbIX YCTAHOBOK, YacTO NPMXOAUTCA paccMmaTpmBaTb TENNIO0OOMEH TennonpoBoa-
HOCTbIO Yepe3 ABYX- U TPEXCMNONHbIE LMNNHAPUYECKNE CTEHKU. Hanpumep, meaHas Tpybka
BO3yX0OXxlaguTerns B HavanbHbI nepuon paboTbl npeactaBnseT ABYXCNOWHYIO CTEHKY -
HenocpeacTBEHHO Medb W MacnsHas nnéHka. Ecnu B oxnaxagaemMom nomelleHnn Bo3ayx
BNaXHbIA, TO CHapPY>XM TpybKa NOKpbIBAeTCA CroeM «CHEroBow LWyObl» 1 Torga nonyvaeT-
CH TPEXCNonHaga CTeHKa.

B npouecce BbinonHeHnss paboTbl HEOBXOOUMO N3YyYUTb NOPSOOK pacyEéTa KO-
dbuymneHTa TennonpoBOAHOCTU, TEPMUYECKNX COMPOTUBIIEHUI U YAENbHOIO TEMNSI0BOro Mno-
TOKa, a Takke TemnepaTypy Ha rpaHuLe CroéB.

Tepmuyeckne conpoTUBIEHMS CNOEB CTEHOK, M?K/BT:

Rcml = ﬁ
A

RcmZ = é
/12
1)

RcmS = 73

3
Tepmuyeckoe conpoTusneHne cTeHkn, M2K/BT:
R = Rcml + RcmZ + RcmS

cm
YaenbHblii TENNOBOM NOTOK Yepes CTeHky, BT/M2K:

Attt
q - Rcm Rcm
TemnepaTtypa Ha rpaHuue croés, °C:
0,
tepl = tl - q ' Zl
%

te 2 :tel_q'
P P: 12

OKBMBaANEHTHbIM KO3hPULMEHT TennonposogHocTh, BT/MK:
1 = Q'(51+52 +53)
| At

[Nopsi0oK ebironHeHUs pabomei:

1. VI3yunTb TEOPETUYECKYIO YacTb paboThl.

2. lNMpounsBecTn pacye€Tr TepMUYECKUX COMPOTUBIIEHUA CIIOEB CTEHKW, YOENbHOro
TEnnoBOro MnoToKa, TemnepaTypbl Ha rpaHuue CIIOEB U 3KBMBANEHTHbIN KO3IPUUMEHT
TennonpoBogHocTW. MNocTpontb rpamk n3aMeHeHna TemnepaTyp Mo TOSWMHE OBYXCHON-
HOW CTeHkn B MacluTabe. Cumtatb, 4TO paccMmaTpmBaeTcs nnowaab 6eCKOHEeYHOro Manoro
3Ha4yeHus:, NO3TOMY pacyEeT BECTU TEMNNONPOBOLAHOCTUN Kak AS15 NIIOCKON CTEHKMW.

VcxogHble gaHHble B3ATb U3 Tabnuubl Ne17.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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Tabnuuya Ne17

MocnenHsan t1, t2, Oy 6,, | NpeanocnegHsasa | &, A Ay A,

undpakyp- | °C | °C | ym | mm undcppa Kyp- mMm | BT/MK | BT/MK | BT/MK

CaHTCKOro CaHTCKoro 6m-

ounera nera

0 -10 | -20 | 0,5 1 0 0,05 | 0.11 | 390 0,1
1 -12 | -22 | 1,0 1,9 1 0,055| 0.10 | 395 | 0,09
2 -14 | -24) 1,2 1.4 2 0,057 | 0.09 | 400 | 0,115
3 -11 | -21| 15 0,9 3 0,058 | 0.07 | 405 | 0,11
4 -15 | -25 | 1,7 1,1 4 0,059 | 0.12 | 410 | 0,114
5 -16 | -26 | 1,9 1.4 5 0,061 | 0.13 | 415 | 0,117
6 -17 | -27 | 2,0 1.5 6 0,062 | 0.14 | 420 | 0,119
7 -18 | -28 | 2,5 1.6 7 0,064 | 0.15 | 425 | 0,121
8 -19 | -29 | 2,7 1.7 8 0,063 | 0.16 | 430 | 0,123
9 -20 | -30 | 3,0 1.8 9 0,048 | 0.17 | 435 | 0,125

3. OTBETUTbL Ha BOMpPOCLI AJ1d CAMOKOHTPOJ14.

CodepxxaHue omyema:

Homep 1 Tema npakTn4eckoro 3aHaTUS

Llenb 3aHATMSA

OTyeT o BbINONIHEHUN paboThl (pacyéT, rpaduk).

Cnuncok ncnosnib3oBaHHON nmTepaTtypbl U Apyrnx MCTO4YHMKOB

BbiBoabI

[laTbl BLINOMTHEHUS N NOANUCHK KypCaHTa U npenogaBaTtenid

Bonipocbi 0511 caMOKOHMPOJIS:

1. Kakne Buabl TennoodbmeHa Bam n3BeCcTHbI?

2. Jante onpegeneHune KoauUNEHTY TENNONPOBOAHOCTU.

3. Ot yero 3aBMCUT KOIPPULUMEHT TENNONPOBOLHOCTN?

MpakTu4yeckoe 3aHaTne Ne 12 OnpepgeneHue koadhcpuumeHTa Tennonepesaym

Llenb pabomei:

Tema 2.2 Tennonepenava.

Onpepenntb ponb Ko3dduumeHTa Tennonepenadn; ymeTb NpoM3BOaUTL PacyEThl

TEennoobMeHHbIX annapartoB.

@opmupyembie obwue u rpogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OK04, OK05, OK06, OKO7, OK09, MNK1.1, K 1.2, 11K 1.3, 1K 4.1, [1K 4.2, [1K 4.3.
Qopmupyembie TUHHOCMHbIe pe3dyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [1]; [2]; [4]; [6].

Teopemu4yeckasi 4acme.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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B peanbHbIX ycnoBusix nepegada Ttensia NpoMcXoamT He O4HMM KaKMM-TO CroCco-
60M, a OAHOBPEMEHHO HECKONbkUMUK. Tennonepenada — 3TO CIIOXHbIN TENNOOOMEH, B KO-
TOPOM MPUHUMAIOT y4YacTue TenrnonpoBOAHOCTb, KOHBEKUMSA U u3nydveHue. Hago ymetb
onpeaensaTb BenMYMHY TEnmoBOro noToka Mpu pasfvMyHbIX Cryyasx nepegayun tenna.
Ocoboe BHMMaHME HY>XHO 0OpaTUTb Ha XapakTepHble 0COOEHHOCTU nepegayn Tenna oT
rasoB K XWOKOCTW Yepe3 pasfendiollylo CTeHKY. YMeTb onpeaensatb KoduUneHT Ten-
nonepeaayun, oO6bACHATbL OT KakMX BEMMYUH OH 3aBUCKT.

TennoobmeHHble annapaTthl ABNAOTCSA OOHMM M3 3fIEMEHTOB NapOCUITIOBLIX U XOJ10-
AUIbHBIX YCTaHOBOK. BblaensaTca pekynepaTuBHble TeNNoobMeHHbIe annapartbl, B KOTO-
pbIX TENNOTa OT ropsven cpebl K XONoAHON nepedaéTcs Yepes pasfnenstoLlyo X CTEHKY
(napoBble koTnbl, 6onnepsl, BogonogorpesaTenn, KoHaeHcaTopbl U Ap.). Lenbto pacyeTa
TennoobMeHHOro annaparta sIBAsieTCA onpeneneHne NOoBEPXHOCTM Harpesa. [ns aToro
NCNONb3YyITCA: YPaBHEHWE Tennonepegaym U ypaBHeHUs TennoBoro 6anaHca. Cnegyert
NOMHUTb, YTO NMPU TOYHbIX pacyéTax, UCMONb3yeTCa CpeaHAs pa3HOCTb TemnepaTtyp (Mak-
cumarnbHasi U MUHUMarbHas pasHuiua Mexay rpetowmm n HarpeesaemoiM Teniamm). Ocoboe
BHMMaHMe obpallaeTcs Ha 3arps3HeHUe U 3amacinnBaHue NOBEPXHOCTU TEMNOOOMEHHbIX
annapartoB, T.K. 3TV ABMNEHNNA Pe3KOo yXyALlalT nepegady Tenna.

KonunyectBo nepegasaemoro tenna, kBT:
”n ’
Qsz'Cp'(tz _tzj

TemnepaTtypa oxnaxgawooLien Boabl Ha Bbixoae, °C:

" ' Q

G, -c,

CpenHue Temnepatypbl Boabl, °C:

t, +t,
2

o+t
2

t, 0 b

CeowcTBa Boabl Npy TemnepaTypax ti u ta:
- NNOTHOCTb, Kr/M3:
- KOahpuumeHT TennonposogHocTu, BT/mMK:
- KO3(PPULIMEHT KUHEMATUYECKOI BA3KOCTU, M?/C:
- yucro lMpaHgTtns:

CkopocTu BOAbI, M/C:

w__ 4G
Y p-m-d2-3600

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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4.G,
W, = 5
p,-7-(D-d,)*-3600
Uucno PenHonbaca Anga noToka oxna)gatoLen Boabl:
Re= Mt
Vi

Uucno HyccenbTa ons noToka oxnaxagatoLlen Boabl:

0,25
Nu, =0.021-Re,"*- Pro:®. (E:—zj
rae Pr,, - yncno MNpaHaTtnsg npu Temnepatype CTEHKW.
TemnepaTtypa CTEHKU:
t,,=05-(t +t,)=0.5-(65.6+36)=50.8

KoadbdpuumeHT Tennootaaun, Bt/m2K:

Nu, -
a1=—5 A
1

MoTok HarpeBaeM0|7| BOAbl:

OKBUBANEHTHbIN gnameTp, M:

d,=D-d,
Yucno PenHonbaca:
Re =24,

Vs,

Uuncno HyccenbTa ons noToka oxnaxgaemon Boabl:

0,25
Pr
Nu2 =0.021- Rezo'g_ Pr0,48.[ 2 )

o2
P r.(:m 2

Pr

cm2

~ P r.le

KoadbduumeHT Tennootaaun, Bt/m2K:
Nu, -4,

2 d

2
KoadbduumeHT Tennonepepauun, Br/m2K:
- TOMWMHA 1 TENNONPOBOAHOCTb CTEHKN TPYObI:

~d,—d

0 L =0.0015, m.

cm

Aen =50, BT/MK

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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1

1 o, 1
o A, a,

cm

K =

[Nopsi0oK ebirnonHeHus pabomei:

1. I3yunTb TeOpeTMYECKyHO YacTb paboThbl.

2. 306pasnTtb cxemy TensioobMeHHMKa.

3. OnpepennTb kO3 HULMEHT Tennonepeaayn BOAO-BOASHOIO XONoAUNbHUKA TMNa
«Tpyba B Tpybey». Oxnaxpawwasa Boga ABWKETCA NO BHYTPEHHEW cTanbHoOW Tpybe

(4, =50B71/m K) anametpom di (BHyTpeHHUI) 1 d2 (HapyXHbIA) N UMeeT TemnepaTypy Ha
Bxogde t, . Pacxog oxnaxgatowen Bogpl G1 kr/4. Oxnaxgaemasi Boga OBWKETCH NPOTUBO-

[ n
TOKOM MO KONbLEBOMY KaHany mexgy Tpybamu u oxnaxpaetcss oT t, go t, . Pacxon

oxnaxgaemon soabl Gz kr/4. [InnHa ogHon cekumn TennoobmeHHuka L, m. MNotepsamn ten-
NOTbl Yepe3 BHELUHIOK MOBEPXHOCTb TennoobmeHHuka npeHebpeyb. BHyTpeHHUn gua-
METpP Hapy>XHown TpyObl D, Mm.
McxoaHble aaHHble B3STb U3 Tabnuubl N218.
Tabnuya Ne18

Mocnea- | di, dz, ¢ Gy, | Mpeanmo- |~ i G, | Lim D,
HAA 10 cnepgHsan 2 2
uchpa MM MM oC Ke/4 wichpa oC oC Ke/4 MM
Kyp- KypcaHT-
CaHTCKO- CKoro
ro 6une- 6unera
Ta
0 25 28 10 | 3000 0 50 45 | 2000 | 15 48
1 27 30 8 2800 1 55 48 1900 | 1,6 50
2 31 34 17 | 2600 2 60 56 1800 | 1,7 54
3 33 36 5 2500 3 65 45 1700 | 1,8 58
4 32 35 7 2400 4 45 36 1600 | 1,9 56
5 35 38 9 2300 5 40 31 1500 | 2,0 60
6 34 37 11 | 2200 6 42 33 1400 | 2,1 62
7 30 33 14 | 2100 7 52 47 1300 | 2,2 52
8 28 31 20 | 2000 8 62 58 1200 | 2,5 53
9 29 32 15 | 2250 9 57 50 1350 | 2,3 55

4. OTBETUTb Ha BOMPOCHI ANSi CAMOKOHTPOSSI.

CodepxxaHue om4yema:

Homep N TeMa NPakTn4eCcKoro 3aHATUA

Llenb 3aHATMSA

OT4eT 0 BbINONHEHUN paboThl (PacyéT).

Cnncok ncnonb3oBaHHOM NuTepaTypbl U APYrMX MCTOYHMKOB

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
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BbiBoAabl

[laTbl BbINONHEHMS N NOANUCHK KypCaHTa u npenogaBaTterid

Bonipocbi 0151 caMOKOHMPOIIS:

1. Kaknmmn cnocobamu nepepaetca Tenno ot 6Gonee HarpeToro Tena K MeHee
HarpeTomy?

2. Kakne n3BecCTHbI Cilydam NpocToro 1 CroXHoro tennoobmeHa?

3. UTo Takoe KOHBEKTMBHbIN TennoodbmeH? Kak onpegensietca KoaddUUNEHT KOH-
BEKTUBHOM TennooTgayun?

4. OB6BbACHUTL KakMMm 0bpasoM MpoucxXoauT CroXHasd nepegada Tensa oT ogHOM
XNOKOCTU K ApYron Yepes pasfensitolyto NX CTEHKY.

5. O6bACHUTL YpaBHEHMS TennoBoro 6anaxca.

Tema 2.3 Tennoo6MeHHbIe annapaTbl
MpakTnyeckoe 3aHaTMe Nel3 OnpeaeneHue nnowaam NOBEPXHOCTU TennooomMeHa

Llenb pa6ombl: I'Ip|/|o6peTeH|/|e HaBbIKOB B pacyeTax Mo oripeaeneHuno nnowann

TennoobmeHa.

@opmupyembie obwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO3,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, MK 1.3, K 4.1, T1K 4.2, 1K 4.3.

@opmupyembie TUHHOCMHbIe pe3dyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHblie ucmoyHuku: [1]; [2]; [4]; [6].

Teopemu4yeckasi Yacmb:

Mopsgok pacyéTta nnoLlaam NOBEPXHOCTU TeNnoobmMeHa.

TemnepaTypa rasos Ha Bbixoge, °C:

i __Q

G, Cp

acl T tocl

TemnepaTypa BoAbl Ha Bbixoae, °C:

" ' Q

=t +—=
o2 o2
G,-Cp,

CpenHve TemnepaTypbl Bodbl U ra3os, °C:

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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’ ”

_ tJICZ +tom2

tch2 2

PasHocTb Temnepatyp:

At, =t , -t , °C.
YaenbHbI TeNoBOW NoToK, BT/m2:
q=K-At,
Mnoliaab TennonepeaaoLLien NOBEPXHOCTU, M2
-_Q
q

[TopsiOok ebironHeHuUs pabomeil:

1. VI3yunTb TeopeTUYeCKyto YacTb paboThl.

2. N306pa3ntb cxemy TennoobMeHHMKa.

3. Onpegenuntb Nnowagb NOBEPXHOCTU Harpesa BOAAHOro akoHoMmansepa F, B ko-
TOPOM TEnsIOHOCUTENU ABWXKYTCSA NO NPOTUBOTOYHOW CXEMeE, eCNU U3BECTHbI cneayowme
BESIMYUHBLI: TeMnepaTypa rasoB Ha BXoAe B aKOHOMawn3sep tx1'; pacxog rasos Gi; Tennoem-
KOCTb rasoB Cp1, TeMnepaTypa Boabl Ha Bxogae tx2', pacxoq Boabl Gz2; KONnM4ecTBo nepena-
BaemMoun Tennotbl Q; KoaddmumeHT Tennonepenadn ot rasoB Kk Boge K. M3o6pasutb B
MacwTabe nameHeHus TemnepaTypbl TeNIOHOCUTENen No AnNnuHe BOASHOrO 3KOHOMaun3e-

pa. TennoémkocTb rasoB NpuHsTb C,, =1,065kK/(krrpagyc). Tennoémkocte BoAbl Npu-
HATb C,, =419 K[bk/(krrpagyc).

McxoaHble aaHHble B3sTb U3 Tabnuubl N219.
Tabnuya Ne19

MocnegHan G, t'x1, | Q, kBt | lMpeanocnegHsasa | G2, t'x2, K,

uudpa Kyp- Kr/y °C uudpa Kyp- Kr/y °C | BT/(M%*°C)

CaHTCKOro CaHTCKOro 6um-

ounerta nera

0 1500 | 300 110 0 1100 | 100 79
1 2000 | 315 120 1 1200 | 105 80
2 2200 | 330 130 2 1300 | 110 81
3 3100 | 345 160 3 900 115 82
4 1400 | 350 170 4 800 120 83
5 1700 | 285 180 5 700 95 75
6 4100 | 270 190 6 1000 | 90 92
7 4500 | 365 220 7 1400 | 85 97
8 3400 | 380 240 8 1500 | 80 68
9 3800 | 395 250 9 600 75 71
4. OTBETUTb HA BOMPOCHI AN CAMOKOHTPONS.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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CodepxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATUSA

OTyeT 0 BbINOMHEHUN paboThl (pacyéT, rpaduk).

Cnncok ncnonb3oBaHHOW NUTepaTypbl U APYrMX MCTOYHUKOB
BbiBOAbI

[laTbl BbINONHEHMS N NOANUCHK KypCaHTa u npenogaBaTterid

Bonpocbi 0151 caMOKOHMPOIis:
1. Kakne Bngbl TennoobmeHHbIX annapatoB Bam n3BecTHbl?
2. Kakne cxembl OBUXEHUSI HAarpeBatoLLLEN U HAarpeBaeMom XXUAKOCTEN Bbl 3HaeTe?

3. KakoB nopsigok pac4éTta TennoobmMeHHoro annapara?

PA3OEN 3 TMOPABJIUKA
Tema 3.2 N'mapocTtaTuka
MpakTuyeckoe 3aHaTne Ne 14 PewleHne 3agay no rugpocraTuke
Llenb pabomei:
MprnobpeTeHne HaBbIKOB B rMOPaBIMYECKMX pacyeTax no onpeneneHnio rmgpocTa-

TUYECKOro Harnopa v gaBrieHunA.

®opmupyembie obuue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OK04, OK05, OK06, OKO7, OKO0Y, lMK1.1, MK 1.2, K 1.3, 1K 4.1, 1K 4.2, 1K 4.3.

@opmupyembie nudHocmHble pedyrbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoy4Huku: [3]; [5]; [7].

Teopemuyeckasi Hacmab:

Mepen mn3yyeHnem TeopeTMYeCcKoro matepuana no rugpasnuke Heobxogmmo no-
BTOPUTb MaTepuan O XxapakTepuCTUKax XMAKOCTEN M3 Kypca puankmn, obpatmes BHUMaHME
Ha onpeneneHnsa n pasmepHOCTMU.

[ns BbLINOMHEHUS TMOPABIIMYECKNX PacveToOB CyAOBbIX CUCTEM U TpybonpoBoaoB
HeobXoaMMO 3HaTb CBOWCTBA TpaHCNoOpTUpYeMbIX xugkocten. Ocoboe BHMMaHWE cnepy-
eT 0bpaTuTb Ha BA3KOCTb peanbHOWM XWUAKOCTM - CBOMCTBO XXMAKOCTM OKa3biBaTb COMNpPO-
TUBNEHNE COBUTY WM OTHOCUTENbLHOMY MNEpPEMELLEHNI0 €€ CroeB Mnpu BO3AEUCTBUK
BHelHuX cun. CneayeT yu4ntbiBaTh, YTO AUHAMUYECKUIN KO PUUMEHT BA3KOCTU XapaKkTe-

pun3yeT cuny TpeHnAa Mexay cocegHMMun CroaAMmn XnakocTtu, ABNXYLLMMUNCA C pa3fiMYHbIMA

L OKYMEHIM YNPAGIACMCIH NPOZPUMMHBIMU CPEOCTEUMU 1 L. IKOIEOHC
Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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CKOPOCTAMM, a KOS(PPULMEHT KNMHEMATUYECKON BA3KOCTU XapaKTepusyeT YCKOpeHue, Ko-
TOpOe Mo BTOPOMY 3aKOHY HblOTOHa paBHO cure, AerleHHOM Ha NOoTHOCTb. BAskocTb 3a-
BMCUT OT POAa XMAKOCTU U TemnepaTypbl, C NOBbILLEHWEM KOTOPOW BA3KOCTb YMEHbLUAET-
ca. Ha BA3KOCTb Takke BMAUSET Hanuune BO3dyxa B XWUAKOCTU B PacTBOPEHHOM WU CMe-
WwaHHoM Buae. MNpu yBennyeHun cogepkaHusa Bo3gyxa B XWOKOCTU BA3KOCTb €€ yMeHb-
lwaeTcs.

Ansa XngkocTu Haxodsawemncss B NMokoe, HopMmarbHOE HanpsbkeHue, T.e. Hanpsxke-
HWe, co3daBaeMoe CUION AaBreHusi, Ha3blBaeTCca rmgpoctatmyecknm aasrneHvem. [pu
N3y4YeHUN 3TUX BOMPOCOB HYXHO yaenuTb 60nblioe BHUMaHMe OCHOBHOMY YpaBHEHUIO
rMapocTaTUKN, ero reoMeTpUYeCcKoMy 1 aHepreTUYeckomy cmbicriam. BBectn noHaTua: ab-
CONITHOE (NOSTHOE) AaBneHue, BHELWIHee AaBfieHne Ha MOBEPXHOCTU XUOKOCTU (MoBepx-
HOCTHOe AaBneHue). [Npu peleHnn NpakTU4YeCcKMx BONpOCOB Yallle BCero nonb3yTcs no-
HATUSAMU: N36bITOYHOE (MaHOMETPUYECKOE) UMM BakyymMMeTpuyeckoe aasnenus. MNpu pe-
LUEeHUN 3aday criefyeT YyYuTbiBaTb COOTHOLUEHUSA MeXAy eAvHMLaMU U3MEpPEHUst aaBne-
HWA, Nonb3oBaTbCcA Npubopammn 4Nsi USMEPEHUS AABMNEHNS: MaHOMeTpamMu, Nbe3omeTpa-
MU, BaKyymMmeTpamu, bapomeTpamu.

Cnepyet obpaTuTb BHUMaAHME Ha TO, YTO MAHOMETPUYECKOMY (MbE3OMETPUYECKO-
My) AaBMNEHUO COOTBETCTBYET MaHOMeETpuMYeckas (NMbe3oMeTpudeckas) BbicoTa, a AaBne-
HWIO BaKyyMa - BakyyMMeTpuyeckas BbicoTa. Heobxoammo 3HaTb, YeM OTNMYaeTcs Hamnop
OT AaBneHus.

'udpocmamuyeckuli Harnop - 3TO Mepa MEXaHNYECKON SHEPTUN.

'udpocmamuyeckoe OagrieHuUe - 3TO Mepa BHYTPEHHUX CUM, OENCTBYIOLNX B XUA-
KOCTW.

Mpn onpegeneHun cunbl MOPOCTaTUYECKOrO AaBMEHUS Ha MMOCKYD NOBEPXHOCTb
cnegyeT UMeTb B BMAY, YTO OHA MOXET ObITb HangeHa M C NOMOLLbIO 3MNOP AaBNEHUS.
MoxHO onpefenuTb cuny u3bbITOYHOrO AaBIIEHUS XUAKOCTU AN HEKOTOPbIX Cryvaes,
3Hasi, YTO OHa paBHa BeCY XWAKOCTU B oObeMe anopbl Hanopa U NPoxXoauT yepes eé
LEHTP TSHXKECTK, a antopa AaBneHus npeacrasnseT cobon rpamk UsMeHeHns AaBneHuns B
3aBUCMMOCTW OT FNyOUHBbI.

Ha 3akoHe [Nackans OoCHOBaHbl NPUHLUMUMBI paboTbl MHOMMX rMAPOCTATUYECKUX Ma-
LWMH N 06bEMHOrO rmaponpusoa, NpeaHasHavyeHHble Ans npeobpasoBaHust 3Heprun oa-
HOro NOoToKa paboyen XMOKOCTU B SHEPIUI0 APYroro NoToka ¢ U3MeHEHMEM LaBreHNs.

3akoH Apxumeaa sBnseTca oyHOaMeHTOM Teopuun nnasaHus. [na nnaBsaHna Tena

LEHTP ero Macc AosfmkKeH coBnagaTtb C TOYKOM MPUITOXKEHMS BblTanknearLwen cunol. Ecnu

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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NMOTHOCTb XMAKOCTU Oonblle NNOTHOCTU TBEpOoro tena, 1o TeJsio BChJ1biBaeT. Ecnn

NINOTHOCTb TBEPAOIro Tesna BonbLue NNOTHOCTU XXNOKOCTU, TO TENO TOHET.

[NopsiOok ebironHeHuUs1 pabomel:

1. N3yunTb TEOPETMYECKYIO YacTb paboThl.

2. HainTn 3HayeHne rmapocTaTMyYecKkoro AaBrneHust Ha Terno, HaxodsilLeecs Ha rny-

OuHe h, ecnun n3BecTHO 3Ha4YeHne aTMOC(bepHOFO AaBlieHNA U NNOTHOCTb XXUOKOCTW.

McxogHble gaHHble B3ATb 13 Tabnuubl Ne20.

Tabnuya Ne20

MocnegHsan Po, h, m | MpeanocnegHsan P,

uudpa kyp- | Mla uundcppa Kyp- Kr/im?3

CaHTCKOro CaHTCKoOro 6m-

ounera nera

0 0,101 | 1,5 0 980
1 0,105 | 2,0 1 970
2 0,109 | 25 2 960
3 0,112 | 3,0 3 1000
4 0,098 | 3,5 4 1050
5 0,095 | 4,0 5 1020
6 0,091 | 45 6 990
7 0,103 | 5,0 7 997
8 0,107 | 5,5 8 1005
9 0,099 | 0,5 9 1010

3. Onpepenutb N3bbLITOYHOE AaBNEHWE Ha OHE OKeaHa, rnmybuHa koToporo H, Kwm,

NMPUHAB NJNOTHOCTb MOpCKOIZ BOAbl p, Kr/M3 1 cuuTas ee HeCKUMaeMOW. OI'Ipe)J,eJ'II/ITb

NAOTHOCTb BOAbI HA TOW e rnybnHe ¢ y4eTOM CKUMAEMOCTU U NPUHAB MOAYb 06 bEMHOM

ynpyroctn K, Mla.

McxogHble gaHHble B3ATb 13 Tabnuubl Ne21.

Tabnuuya Ne21

MocnepHsan K, H, | NMpeanocnenHas P, Po,

undpa Kyp- Mla KM uudpa Kyp- kr/m® | MMNa

CaHTCKOro CaHTCKOro 6um-

ounerta nera

0 2,1'110%| 1,5 0 980 | 0,101
1 2,310%| 2,0 1 970 | 0,105
2 2,510%| 2,5 2 960 | 0,109
3 2,710 | 3,0 3 1000 | 0,112
4 2,910%| 3,5 4 1050 | 0,098
5 1,910%| 4,0 5 1020 | 0,095
6 2,010%| 4,5 6 990 | 0,091
7 1,7110%| 5,0 7 997 | 0,103
8 1,510%| 5,5 8 1005 | 0,107

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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| 9 11,310%] 05 | 9 | 1010 | 0,099 |
4. OnpenennTb, Kakoh obbem Boabl V M3 HY)XHO HakayaTb Npu rMapPaBrNYECKOM

ucnblTaHmn Tpybonposoaa Ha gaenexHne P Mla ecnu ero gnuHa L M, BHyTPEHHUIA gua-
meTp d mm. MpuHATL ans Bogbl B=48-10"1 MaL.
McxoaHble faHHble B3ATb 13 Tabnuubl Ne22.
Tabnuua Ne22

MocnepHan P, L, m | MpeanocnegHss | d, mm

uuncppa Kyp- MMa umncppa Kyp-

CaHTCKOro CaHTCKOro 6mu-

ounerta nera

0 0.025 | 3.0 0 40
1 0.03 3.5 1 45
2 0.035 | 4.0 2 50
3 0.04 4.5 3 20
4 0.045 | 5.0 4 25
5 0.05 5.5 5 30
6 0.055 | 2.0 6 35
7 0.06 2.5 7 55
8 0.02 6.0 8 27
9 0.015 | 6.5 9 23

5. OTBETUTb Ha BOMPOCHI A1 CAMOKOHTPONSI.

CodepxxaHue omyema:

Homep 1 Tema npakTU4eckoro 3aHATUS

Llenb 3aHATMSA

OTyeT 0 BbINOMHEHUN paboThl (PACYEThI).

CnmncoK ncnonb3oBaHHOW NUTepaTypbl U APYrMx MCTOYHUKOB
BbiBoabI

[laTbl BbINONHEHMS N NOANUCHK KypcaHTa u npenogaBaTterid

Bonpocbki 05151 caMOKOHMPOJIS:

lMoHATME ngeanbHOW N peanbHON XNOKOCTEWN.
OCHOBHblE CBOMCTBA XUOKOCTW.
'mppocTtaTuyeckoe faBrieHe N ero CBOMCTBA.
OcHOBHOE ypaBHEHME r’MapoCTaTUKM.

3akoH [Nackana n ero npakTnyeckoe ncrnornib3oBaHune.

S e o A

lMnaBaHue Ten B xngkoctu. NpumeHeHue 3akoHa Apxumeaa.

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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Tema 3.3 N'mapoamnHamumka

MpakTnyeckoe 3aHaTMe Ne15 YpaBHeHne BepHynnu. OnpeneneHue pexuma Tev4eHus
XNAOKOCTHU
Llenb 3aHamusi:

3akpenneHue 3HaHWI N0 NOPAAKY ONPeAerneHns PeXXMMOB TEYEHUS XUOKOCTH.

@opmupyembie obwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO3,
OK04, OK05, OK06, OKO7, OK09, MNK1.1, 1K 1.2, 11K 1.3, 1K 4.1, [1K 4.2, [1K 4.3.

@opmupyemsbie TUYHOCMHbIe pe3dyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [3]; [5]; [7]-

Teopemuyeckasi Hacmeb:

M3yyeHne Tembl HauMHaeTCca C NOHATUSA 06 yaernbHOW 3HEPrnm NnoToKa >KUAKOCTU.
NTak, yaenbHasa noTeHunanbHasi 3Heprusi NoToKa XXUAKOCTU, Haxogswascs B NOTOKe, paB-
Ha rMapoCcTaTMYEeCKOMY Harnopy U Ans BCeX TOYEeK paccMmaTpuBaeMoro obbeémMa XUOKOCTH
oAavHakoBa. BBogdatcsa NOHATUSA: yaenbHas NOoTeHunanbHasi HEprus nonoXeHus, yaenb-
Haa noTeHuunanbHasa 3Heprns AaBreHus, yaenbHas KMHEeTMYecKas 3Heprusi CKOPOCTHOro
Hanopa. EgnHuuen namepeHns aTux BennymH B cucteme CU aensaetca 1 m.

OCHOBHbIM ypaBHEHMEM TMOPOLAMHAMUKN SBASIETCHA ypaBHeHWe bepHynnn, kotopoe
yCTaHaBnMBaeT CBA3b MeXAY CKOPOCTbIO ABMXEHUSA N AaBNEHMEM XULOKOCTU NpU yCTaHo-
BMBLUEMCS ABMXEHUM.

CHavana paccmaTtpmBaeTcs ypaBHeHWe bepHynnu gns aneMeHTapHOW CTPYWKM
naeanbHOM XNOKOCTU. OHepreTuyeckasi CyLHOCTb AAaHHOro ypaBHEHUs! 3akni4yaeTcs B
TOM, YTO OHO Bblpa)kaeT 3aKOH COXPaHEHWUS JHEPrun anemMeHTapHoOW CTpyKku. [NonHas
yoenbHas 3Heprusi arieMeHTapHOM CTPYMKU eCTb BeSiMduMHa MOCTOSHHAA ONA BCeX pac-
CMaTpMBaeMbIX CEYEeHUN, XOTH yaernbHas KMHeTUYecKasa aHeprusa B pasfiMyHbIX CeYeHUAX
MOXeT ObITb pasnMyHoOn. M'MapoaMHAMUYECKMI HAMOP €CTb CyMMa TPEX BbICOT: reoMeTpu-
4Yeckom, Nbe30OMETPUYECKON (MAHOMETPUYECKON) N BbICOTbI CKOPOCTHOrO Hamnopa.

PacyéTHbiM ypaBHeHVEM sBRsieTCA ypaBHeHWe bepHynnu Ons notoka pearibHOU
XnOKocTu. YpaBHeHne bepHynnu ans notoka peanbHOM XMAOKOCTUM eCTb ypaBHeHue Ga-

JlaHCa yp,ean0|7| SQHEPIrnn € y4eToM MnoTepb. SHepFI/IFI TepAaeTca XMAKOCTbo, HO HE NCYHe-

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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3aeT beccrneaHo, a NULb NpeBpallaeTcsa B TeNNoBy. PaccmaTtpuBaloTca NosnHble notepu
Hanopa. OnpegensieTca pexmm OBUKEHUS XNOKOCTU.

PaccmatpuBasa pexummbl OBUXEHUSA XUAOKOCTWU, crieyeT YACHUTb, B Y4eM duaunye-
CKMn cmblicn yucna PeunHonbaca. Uuncno PenHonbaca xapaktepusyeT OTHOLIEHME Cun
WHEepUUN K cunam TpeHus B ABMXYLLEeNCa Xunakoctn. 3Has 3HaveHue yucrna PerHonbaca
MOXXHO CyOUTb O peXxume OBUMXKEHUSA XKUOKOCTW.

[Nopsidok ebironHeHuUs1 pabomeil:

1. I3yunTb TeopeTryeckyto YacTb paboThbl.

2. OnpegenuTb pexuM TeYeHUs XUOKOro xnagareHTta B Tpybonposoae AMaMeTpom
d MM OT NUHeHoro pecmBepa 40 PerynupyloLLeid CTaHUMN BA3KOCTbIO V MM2/C aAna OBYX
cny4aeB: nNpu pacxoae xuakoctu Vi M3/c n Vz m3/c.

McxoaHble aaHHble B3STb U3 Tabnuubl Ne23.

Tabnuuya Ne23

MNocnegussa | d, mm | v:107 | MpeanocneagHsas | V1103 | V2103

umdpa Kyp- m?/c umdpa Kyp- Milc | m3lc

CaHTCKOro caHTCcKoro 6u-

ounerta nera

0 20 2,83 0 0,1 0,27
1 25 2,71 1 0,15 0,19
2 30 2,63 2 0,2 0,07
3 35 2,52 3 0,25 0,02
4 18 2,48 4 0,3 0,21
5 24 2,41 5 0,35 0,31
6 40 2,35 6 0,05 0,29
7 21 2,29 7 0,17 0,33
8 15 2,24 8 0,08 0,16
9 10 2,15 9 0,03 0,24

3. BogsHonm pacTBOp XMOPUCTOro Kanbuusi C KMHEMATUYeCKUM KO3IGdULMEHTOM
BA3KOCTU vV M?/c ABWXKeTCs no TpyGonposoay. C Kaknum pacxoaoM pacteop OyaeT asuratb-
cs no Tpyde anameTtpom d mm npu yncne PenHonbaca Re?

VcxogHble gaHHble B3ATb U3 Tabnunubl Ne24.

Tabnuua Ne24

MNocnegHaa | d, mm | v10° | MpepgnocnegHasa | Re
umdpa Kyp- m’/c |  umdpa Kyp-
CaHTCKOro CaHTCKoro 6u-
ouneta nera
0 22 1.15 0 1100
1 32 1.44 1 957
2 12 2.00 2 803

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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3 17 2.36 3 1574
4 28 1.32 4 1990
5 26 1.64 5 1243
6 34 2.27 6 561
7 36 2.70 7 497
8 38 3.60 8 672
9 29 1.54 9 733

4. OTBETUTb Ha BOMPOCHI 45151 CAMOKOHTPONS.

CodepxxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATMSA

OTyeT 0 BbINONHEHUN paboTbl (pacyéTsl).

Cnuncok ncnonb3oBaHHOW NUTepaTypbl U APYrMX MCTOYHUKOB

BbiBoAabI

[laTbl BbINONHEHUS U NOANMMUCU KypCaHTa U npenogasartens

Bonpocbl 0511 caMOKOHMPOTS.

1. JanTte onpefeneHne ycTaHOBMBLUEIOCS U HEYCTaHOBMBLUErOCS, paBHOMEPHOIO U
HEPaBHOMEPHOIO ABWXKEHWS.

2. DopmMynMpoBKa 1 3HaYEHNE YpaBHEHNSA HEPA3PbLIBHOCTM MOTOKA XUOKOCTMU.

3. Kakve cyLecTByOT peXnuMbl ABMXKEHUS XXUAKOCTN?

4. Y10 HasbiBaeTcs umcrnom PenHonbaca? KakoBo 3HayeHMe KpUTUYECKOro yucna
PenHonbaca?

5. YUto Takoe nonHasa yaenbHasa aHeprus noTtoka?

MpakTnyeckoe 3aHaATUEe Ne16 PacuyéT ruapaBnmMyeckux conpoTUBIEHUN.
OnpegeneHue NoTepb Hanopa B Tpyb6onpoBogax

Llenb pabomai:

OnpepneneHve ruapaBnmMyeckux noTepb Hanopa B TpybonpoBoaax.

®opmupyembie obwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, K 1.3, K 4.1, [1K 4.2, T1K 4.3.

Qopmupyembie TUHHOCMHbIe pe3dyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoy4Huku: [3]; [5]; [7]-

Teopemuyeckasi 4acmeb:

B rugpoavHaMmuke paccmaTtpuBatoT 3aKOHbI ABUXKEHUS XXMAKOCTM B Tpybax, kKaHanax
N NOPUCTBIX Tenax, a Takke BONPOCbl 06TeKaHUs Ten XUOKOCTbo. B KnHemaTtuke Xuako-

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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CTM U3YYaloTCs reoMeTpuyeckne CBOMCTBA MeXaHMYECKOro ABMXKEHUS XUOKoCTn 6e3 ydeTa
X Maccbl N OENCTBYHOLMX HA HUX cuI. [IBUXeHMe XXUOKOCTU XapaKTepuayeTcs CKOPOCTbIO
4YacTuu B OTAENbHbIX TOMKax NOTOKa, JaBneHueM, a Takke obLien hopmon NoToKa.

BBoouTtca noHsaTMe: ycTaHOBMBLUEECH UM HeyCTaHoBuBLUeecs OBWxeHue. 1o Bo3-
OENCTBUIO AaBrieHMs Ha NOTOK pasnuyaroT HanopHoe U 6e3HanopHoe ABMXEHWE XUOKO-
CTWN.

B rngpasnuke npu pelweHnn npakTMYecKkux 3agadv npegnonaratrT, YTO MOTOK OBU-
XyLLEemncs XnaKocTu COCTOUT U3 OTAESbHbIX 3fleMEeHTapHbIX CTPYEK, KOTopble Mpu yCTaHo-
BMBLUEMCS OBWXXEHUM XUOKOCTM obnagatT crnegyowmmMy CBOMCTBaMKU: @) UMEKT NoCcTo-
AHHYI0 popMy; ©) YacTuLbl XXUAKOCTU, ABMXKYLLENCA B OQHOM CTPYMKe, He MOryT nepete-
KaTb B COCEOHIO C HeW CTPYWKY; B) CKOPOCTb 3fIEMEHTapHOM CTPYWKU BO BCEX TOYKaXx
AAHHOrO HOPMasnbHOro CevYeHus SBNAETCA NOCTOSHHOW BBMAY €€ Manoro cedeHus. Cne-
AyeT 3HaTb ypaBHEHWe HepaspbIBHOCTW MOTOKA, @ 3TO 3HAYUT, YTO 3a edMHULY BPEMEHMU
yepes3 BCe CeYeHUs] ANeMeHTapHON CTPYMKKU, a Takke NnoToka npoTekaeT OAMHaKoBOE KO-
NNYECTBO XUOKOCTH.

Bonblyto pornb nNpu U3ydeHUn OBWXKEHUS pearibHOW XUAKOCTU urpaeT ypaBHeHue
BepHynnu gnsa anemeHTapHOM CTPYMKM MOTOKA, KOTOPOE BblpaXkaeT 3akoH COXPaHEHUs
3HEpPrum SnNemMeHTapHOW CTPYMKM (MONHas yaenbHasi SHEPrns 3NEeMEHTAPHON CTPYWKK
€CTb BeSfiM4MHa NocTosiHHas s BCexX paccMaTpuBaeMbiX CeYEHUI, XOTH yaenbHasi KuHe-
TMYEeCKass QHeprnsa B pasfnyHbiX CeYeHUAX MOXeT ObITb pasnuyHoun). 'eomeTpuyeckui
CMbICIN YPaBHEHUSA 3aKITl04aeTCA B TOM, YTO ONS CTPYWKU MaearibHOW XWOKOCTW Harop -
BeNMYMHa NOCTOAHHAs, paBHas CyMMe TpeX BbICOT. OQHEPreTUYEeCKUn CMbICH YpaBHEHUS
3akrnoyaeTca B TOM, YTO MOMHAA 3HEPrus CTPYMKU maeanbHOM XWOKOCTU MOCTOSIHHA W
paBHa cyMMe yAeSibHON NoTeHUManbHOM U KNHETUYECKON SHEPTUN.

Mpwn BbIBOAE ypaBHEHUA BepHynnu ons notoka pearnibHOW XUOKOCTU Heobxoanumo
y4YecTb: a) HepaBHOMEPHOCTb pacnpeneneHnss CKOpocTern No ceyeHuto NoToka; 6) notepu
Hanopa, o0yCrnoBMeHHbIE BSA3KOCTbIO peanbHOW Xugkoctn. Beogutcs koadpdpuumneHTt Ko-
puonuca uU3nMYeCcKnin CMbIC, KOTOPOro 3akroyaeTcs B TOM, YTO OH BblpaxaeT OTHOoLle-
HWe OenCTBUTENbHOW SHEPrMn B OAHHOM CeYeHUU, NOLCYUTAHHOW MO MECTHbIM CKOpO-
CTSIM, K KUHETUYECKOW 3Hepruu, nogc4ynTaHHoW no cpenHen ckopoctu. KoadpdpuumeHTt Ko-
puonuca y4ntblBaeT HepaBHOMEPHOCTb pacnpefenieHns CKopocTemn Mo Ce4YeHUIo NoToKa U
3aBMCUT OT pexuma ABMXKEHUSA xuakoctu. CnegyeT NOMHUTb, YTO ypaBHeHWe bepHynnu
ANS NoToka peanbHON XWAKOCTM 3TO ypaBHeHue 6anaHca yaenbHOW SHEeprnn ¢ y4eToM

noTepb (3Heprus TepsieTcs XMOKOCTbIO, HO He ncyesaeT GeccrieqHo, a Nvllb NpeBpalla-

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc




KMPK BT'AP® ®Ir'60Y BO «KI'TY»

MO-15 02 06-Or1.06.11M3

TEPMOONHAMUKA, TEMJTIOTEXHUKA U TUOPABINUKA C.57/65

eTcs B Tennosyto). Kaxabln uneH ypaBHeHUs BepHynnn nmeeTt pasmMepHOCTb ASIUHbI U NO-
KasblBaeT BbICOTY: reOMEeTPUYECKYHO, NMbe30METPUYECKYHD, CKOPOCTHOrO Harnopa, NoTepsaH-
HOro Haropa.

Bce rmgpasnuyeckme notepu aHeprun 4enatca Ha ABa Tuna: NoTepu Ha TpeHue no
ANnHe TpybonpoBOAOB M MECTHble MOTEPU, BbI3BAHHbIE TaKUMU 3fieMeHTamu Tpybonpo-
BOJOB, B KOTOPbIX BCeACTBUE U3MEHEHUS pa3MepPOB UM KOHUrypaumm pycra nponcxo-
ONT U3MEHEHNe CKOPOCTU MOTOKAa, OTPbIB NOTOKA OT CTEHOK pyclia U BO3HUKHOBEHWE BUX-
peobpa3oBaHu4.

lMpocTenwime MecCTHble rMapaBrMyeckue COMNPOTUBMEHUS MOXHO pasgenuTb Ha
pacLUMpPeHns, CYy>XeHUs1 U NOBOPOTLI pycrna, Kaxgoe U3 KOTOPbIX MOXeT BbiTb BHE3anHbIM
UM nocTeneHHbIM. bonee CrnoXHble crydam MEeCTHOro COMpOTUMBIIEHUS MpeacTaBnsoT
cobon coeguHeHns Unmn KoMmomMHaLUUKM NepeyncreHHbIX NPOCTENLLNX CONPOTUBIIEHWIA.

MoTepu Hanopa Ha MECTHbIE CONPOTUBIEHUS!, M:

. W‘
f”‘g
TeopeTnyeckme n aKcrnepuMeHTanbHble MCCNefOoBaHUA MOKasblBalT, YTO NOTepwu

Hanopa Ha TpeHue No ANMHE BbluncnsaTca no gopmyne apcn-Bencbaxa:

-
rs

hr=1%A%—
T=1l%4% —
2g =dT

roe A — 6espasmepHbIn KO3 UUNEHT NOTEPb HA TPeHue No AnvHe Tpybonposoaa
(3aBMCUT OT pexnma TeyeHus).

[Ana pacyéta koadpduumeHTa A MOXHO Mcnosib3oBaTb Tabnuuy, npeacTaBreHHyH

HWXe.
Pexum aBHKeHHA Yucno Pelinonsaca Onpenenenne A
) 64 75
Jlamunapusiii Re<2300 A=— nwmn A=
Re Re
| P— 2300<Re<4000 [lpoexruposanne tpybonposojaos He pe-
KOMEH/1yeTCH
, 03164
y L. = R— (¢p-na bnasnyca)
- .. | 1-1 0b- . e
TypOynentHsiii '|‘:":10 4000<Re < ]{}5— I
- d A = - {l.‘p—;m Konakosa)
(L.8lgRe-1.5)

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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Moa kaBMTauMen NOHMMAETCHA rMaApPoaMHaMUYECKUI Npouecc obpasoBaHUsa napora-

30BbIX MYy3blpbKOB (KaBepH) B 30HaX, rAe AaBfeHne CHMXKaeTCs 40 AaBEHUS HACbILWEHHbIX
napoB Npu AaHHOW TemnepaType M nocneayrLwero 3aMmbikaHus (3axsionbiBaHNSA Ny3bipen)
B 30Hax MOBbILWEHHOro AaBneHus. YTobbl NOHATb, NOYeMy AaBreHne NOHMXKaeTCsl B HEKO-
TOPbIX MecTax (CedeHunsax) NoToka, cneayeT BCNOMHUTL [Ba YPaBHEHUS: YpaBHEHUE He-
pa3pbIBHOCTM NOTOKa U ypaBHEHWEe bepHynnu.

Mppaenuyecknin ygap npencraBnseT cobon konebatenbHbi NPOLECC OaABMEHUS,
BO3HMKAOLNIN MPU BHE3ANHOM U3MEHEHUN CKOPOCTU XMOKoCTU B TpybonpoBoge npu 3a-
KPbITUM UNK OTKPbLITMK KnanaHa. KuHetnyeckas aHeprus noraleHHoOn CKOPOCTU XMUOKOCTH
nepexogut B paboTty gedopmaumu, YTO NPMBOAUT K LIyMy, BUOpaumm, a 3adacTyo U K

pa3pbiBy TpybonpoBoaa, aBapuu.

[Topsidok ebironHeHuUs pabomeil:

1. N3yunTb TEOPETMYECKYIO YacTb paboThl.

2. Onpegenutb pexnmM TeYeHUs XNOKOro xnagareHta B Tpybonposoge guameTpom
d MM OT NMHeHOro pecvBepa [0 PErynupytoLLein CTaHLUM BSA3KOCTbIO V MM?/C AN ABYX
cnyyaes: npu pacxode *uakoctn Vi M3/c n V2 m%/c. B 3aBUCMMOCTU OT MONYyYeHHbIX pe-
3ynbTaToB ONpeAenuTb NOTepU Hamnopa Ha TpeHue Ha yvyacTke TpybonpoBoaa AnvHON L M,
a Takxe noTepu Hanopa Ha MecCTHble CONpOTUBMEHUS (MnaBHbIM NOBOPOT TpybonpoBoaa
Ha 90° (§=1,2); YaCTUYHO OTKPbITLIN KNanaH (§=4)).

McxogHble gaHHble B3ATb U3 Tabnuubl Ne25.

Tabnuuya Ne25

NocnepgHaa | d, mm | v:107 | MpeanocnegHsas | V1103 | V2103 | L, m
undpa Kyp- m?/c uudpa Kyp- m3lc | mdlc
CaHTCKOro CaHTCKoro 6u-

ouneta neta

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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0 21 2,83 0 0,12 | 0,25 1,0
1 24 2,71 1 0,14 | 0,20 1,1
2 32 2,63 2 0,22 | 0,09 1,2
3 34 2,52 3 0,24 | 0,05 1,3
4 17 2,48 4 0,28 | 0,24 1,4
5 22 2,41 5 0,32 | 0,33 1,5
6 30 2,35 6 0,04 | 0,27 1,6
7 25 2,29 7 0,16 | 0,32 1,7
8 10 2,24 8 0,06 | 0,14 1,8
9 15 2,15 9 0,08 | 0,22 2,0

3. OTBETUTb Ha BOMPOCHI 4151 CAMOKOHTPOSS.

CodepxxaHue omyema:

Homep M TeMa NPakKTnN4eCKoro 3aHATUA

Llenb 3aHATMSA

OTyeT 0 BbINOMHEHUN PabOoThl (PACYEThI).

Cnuncok ncnosib30BaHHON nmTepaTtypbl U Apyrnx MCTOHYHUKOB

BoiBoabl

[laTbl BLINOMTHEHUS N NOANUCHK KypCaHTa U npenogaBaTtenid

Bonpocbki 05151 caMOKOHMPOIIS:

1. YpaBHeHue bepHynnu ona peanbHOM XUOKOCTU: KaKOBbl €r0 CMbICST N 3HA4YeHMneE.

KakoBa pasMepHOCTb BENWYMH, BXOASLUMX B 3TO YypaBHEHME?

2. Pac4yeTHble d)OpMyJ'IbI Ona onpeaeneHnda notepb Hanopa no ArimHe N MeCTHbIX

noTepb. Kak yunTtbiBaeTCcs NonHas notepsi Hanopa B Kpyrnon Tpyoe?

3. B uyem 3aknovaeTcs CylWHOCTb rMapaBnuyeckoro yaapa? Kakumm metogamu

MO>HO CHU3WUTb BENWUYMHY YAapHOro AaBreHns?

4. YTto HasbiBaeTcs kaBuTauumen xumakoctn? Kakue Mepbl peKoOMeHayeTCA npume-

HATb AnNA npegortBpaleHna KaButaumn XKMAQKoCTn B Hacocax?

MpakTnyeckoe 3aHaATMEe Ne17 PacyeT npocToro u CrioXHoro Tpyéonposoaos npu

yCTaHOBuBLUEeMCA ABUXEHUN XNOKOCTMN.

Llenb 3aHsmusi:

M3yunTb nopsagok pacyéTta TpybonpoBoaoB.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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®opmupyembie obwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, MK 1.3, K 4.1, T1K 4.2, T1K 4.3.

@opmupyembie nudHocmHble pedyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [3]; [5]; [7]-

Teopemuyeckasi Yacmab:

Mmpapaenuyecknin pacyéT npu paspaboTke nNpoekTa TpybonpoBoga HanpasfieH Ha
onpeaeneHve anameTtpa Tpybbl N NageHnst Hanopa NoToka HocuTens. [JaHHbIA BUA pacyé-
Ta NPOBOAUTCH C Y4ETOM XapaKTepPUCTUK KOHCTPYKUMOHHOIO Matepuarna, Ucnonb3yemMoro
nNpwu N3roToBNEHUM MarucTpanu, Buga u Konn4yectsa afieMeHTOB, COCTaBMSAOLWNX CUCTEMY
TpybonpoBoaoB(NpsiMble y4acTKu, COeQMHEHUs, nepexoabl, 0TBOoAbl U T. A.), Npon3Boau-
TENbHOCTU, PU3NYECKMX N XUMUYECKMX CBONCTB paboyen cpeabl.

Mopbop Tpy6 no guameTpy u maTepuany NpoBOAUTCS Ha OCHOBAHUWM 3afaHHbIX
KOHCTPYKTUBHbIX TpeboBaHNN K KOHKPETHOMY TEXHOSIOrmyeckomy npoteccy. B HacToswee
BpeMs anemMeHTbl TpybonpoBoga CTaHO4apTU3MPOBaHbl U YHUMPULMPOBaHbLI MO AnameTpy.
OnpegensiowMm napameTpom npu Bolbope anameTtpa Tpybbl sABnsieTcs 4ONycTMMoe pa-
Ooyee gaBneHue, Npu KOTOPOM ByaeT aKCnyaTMpoBaTbCs AaHHbIA TPybonpoBoA.

OCHOBHbIMUM NapameTpamMun, XxapakTepusyLmnmMmm TpydonpoBoa ABAATCS:

- YCMOBHbIN (HOMUHanNbHbLIN) AMaMeTp;

- AaBneHne HOMUHANbHOE;

- paboyee gonyctumoe (M3bbITOYHOE) AaBNEHME;

- Matepuvan TpybonpoBoaa, fIMHENHOe pacluMpeHune, TennoBoe NMMHENnHoe pacLuu-
peHue;

- hmnsnko-xummyeckmne ceonctaea paboyen cpeabi;

- KomnnekTauusa TpybonpoBogHON CUCTEMBI (OTBOAbI, COEAUHEHNS, ANIEMEHTbI KOM-
neHcauumn paclunmpenns n T.4.);

- N30NSUMOHHbIE MaTepuarbl Tpybonposoaa.

[Mopsidok ebinosiHeHUs pabomsbi:

1. I3yunTb TeOpeTMYECKYHO YacTb paboThbl.

2. Mo TpybonpoBoay NepeMeHHOro cevyeHus npoTekaeT Boga ¢ pacxogom Q n/c,
anameTp cyxeHHon vacTtu d2. OnpegenuTb AMameTp OCHOBHOro Tpybonposoaa di n cko-
pocTb B cedeHuax 1-1 n 2-2, ecnn pasHOCTb MNokasaHui nbe3omeTpoB Ah. [MNoTHOCTb

xuakocTu npuHaATb 1000 kr/m3. M3obpasuTb cxemy TpyGonpoBoaa B maclutate.

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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McxoaHble aaHHble B3STb U3 Tabnuubl N226.

Tabnuuya Ne26

MocnepHas Q, Ah, m MpeanocnenHasa | dz, m

uudpa Kyp- nlc umncppa Kyp-

CaHTCKOro CaHTCKoOro 6m-

Ounera nera

0 20,0 0,151 0 0.085
1 22,5 0,192 1 0.080
2 30,0 0,121 2 0.095
3 33,5 0,234 3 0.120
4 11,5 0,144 4 0.090
5 12,0 0,249 5 0.100
6 17,2 0,198 6 0.110
7 16,4 0,351 7 0.115
8 15,6 0,162 8 0.075
9 21,2 0,173 9 0.070

3. OTBETUTbL Ha BOMpPOCLI AJ1d CaAMOKOHTPOJ14.

CodepxaHue omyema:

Homep M TeMa NPakTn4eCKoro 3aHATUA

Llenb 3aHATMSA

OTyeT 0 BbINOMHEHUN paboThl (PACYEThI).

Cnuncok ncnosnib3oBaHHON nmTepaTtypbl U Apyrnx MCTO4YHNKOB

BbiBoabI

[laTbl BLINOMTHEHUS N NOANUCHK KypCaHTa u npenogaBaTtend.

Bonpocbki 0511 caMOKOHMPOIIS:

1. Kakne ocHOBHbIE NapameTpsbl, Xapaktepusyowue Tpybonposos, Bam n3secTHbl?

2. Kakon MaTtepuman npuMeHdaeTcAa And un3rotoBneHmnAa aMmmMunadHbiX U XiaadoOHOBbIX

TpybonposogoB?

3. Kakune notepu Hanopa BO3HMKAKOT NpU ABMKEHMM XUOKOCTU No TpyGonpoBoay?

4. Kak Bnuser KOppo3nAa Ha conpoTtusneHne oBM>XxXeHun XnakocTtn no pr6OI'IpOBO-

ny?

MpakTuyeckoe 3aHAaTne Ne18 OnpeneneHne Hanopa U MOLLHOCTU Hacoca

Llenb pabomei:

3akpenuTb 3HaHWS NO NOPSAKY onpeaeneHns Haropa U MOLLIHOCTM Hacoca.

Tema 3.4 NTmapaBnuyeckne MallUHbI

L OKYMEHM YRPAGIACMCst RPOZDUMMHBIMU CPEOCIEAMU 1 L. IKOLIEOHC

Iposepv axmyanvrocme gepcuu no opusunany, xparwawemycs 8 1C: Konneoic
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®opmupyembie obwue u npogeccuoHarsnbHble komrnemeHyuu: OKO1, OK02, OKO03,
OKO04, OK05, OK06, OKO7, OK09, MK1.1, MK 1.2, MK 1.3, K 4.1, T1K 4.2, T1K 4.3.

@opmupyembie nudHocmHble pedyrnbmamel: JIP 19, JIP 31.

Ucnonb3oeaHHble ucmoyHuku: [3]; [5]; [7]-

Teopemuyeckasi Hacmab:

Hacoc — 9TO UCMNONHUTESNbHBIN MeXaHn3M, Npeobpasyolnini MeXaHNYECKYHO 3Hep-
rmio asuratens (Npueoaa) B ruapaBnNYeCcKyto SHEPTUIO NOTOKa XUOKOCTW.

Hacocom HasbiBaeTcsl MallnHa, NpeaHasHayveHHass aAns cos3gaHus notoka paboyen
XngkocTtn. Paboune xungkoctu, npuMeHsemMble B ruaponpmuBoaax, nogpasnenstoTcs Ha ye-
Tblpe Tuna: HedTAHble, CUHTETMYECKNE, BOOOMNONIMMEPHbIE U 9MYITbCMOHHbIE. Hanbonee
CyLLleCTBEHHOE 3Ha4deHue npu Bbibope paboyen Xnakoctn nmeeT BA3KOCTb, TeMnepaTypa
BCMbILLUKW, 3aCTbIBAHUS N OKACIIAEMOCTb.

PoTopHble Hacockl MMelT noABuxHble paboyme anemeHTbl, obpasytowme paboyve
Kamepbl, COBepLlalOline BpallaTerbHble WM BpalwlaTtenbHoe U BO3BPaATHO-
nocTtynaTtenbHoe ABMxeHue. POTOpHblIe HacoCbl pa3fgenslT Ha LeCTepEHHble, NMacTuH-
YyaTble U NnopLuHeBble (pagnanbHO-NOPLUHEBbLIE N akcManbHO-NopLHeBble). OCHOBHbIE Na-
pameTpbl HACOCOB: Nofava, MOLWHOCTb, KO3I(MUUNEHT NONE3HOro AeNCTBus onpeaensatT
npyv HOMMWHAanNbHLIX AaBfieHWe, YacTtoTe BpaweHus n padbovem obvéme. KI1[ Hacoca
Ha3blBaeTCs OTHOLLEHME NMOME3HON MOLLHOCTU K NoTpebnsemon.

LlecTep€HHbIM Ha3blBaeTCs POTOPHLIM HAcoc ¢ paboyMmun 3BEHbAMU B BMAE LUe-
CTepEH (3ybuyaTbix Konéc), obecneymBaroLnx reoMeTpnyeckoe 3amblkaHue paboumx Ka-
Mep 1 nepefaromMx BpaliaTenbHbIii MOMEHT. LllecTepéHHble Hacocbl MPUMEHSHOTCS B
rmaponpmuBodax Kak CaMOCTOSITENbHblE UCTOYHWKM MUTAHUS HEBLICOKOrO AaBMEHUs Wnu
Kak BCroMmoraTeribHble HacoChl A4S NOANUTKUA TMAPOCUCTEM.

MnacTuHYaTbiM  Has3blBaeTCA  POTOPHbIA Hacoc C  paboynmm  3BEHbsIMU-
3aMblkaTensmMu B Buae nnactmH. Paboune kamepbl 06pasytoTcsa paboymmMm NoBepXHOCTS-
MM cTaTtopa, poTopa, ABYX CMEXHbIX NIIACTUH U BOKOBbIX KPbILLEK.

PagunanbHO-NopLIHEBLIM HACOCOM Ha3biBalOT MOPLUHEBOW HACOC, Y KOTOPOro pabo-
yne kamepbl 0Bpa3oBaHbl PaboyMMKM MOBEPXHOCTSMWU MOPLUHEN W LUNMHOPOB, @ OCK
MOpLUHEN pacnosioXXeHbl NeprneHAMKYNspHO K ock 6noka UMNUMHOPOB MM COCTaBNSAT C
Hen yron 6onee 45°. AkcnanbHO-NOPLUHEBBIM HAaCOCOM Ha3bIBaKOT MOPLUHEBOW HAacoc, y
KoToporo paboune kamepbl 06pasoBaHbl paboymMMy NOBEPXHOCTSAMU LUIIMHOPOB U NOpLU-

Hel, a ocY NOopLUHeN napannenbHbl (akcuanbHbl) ocuM 6noka LMNUHAPOB UM COCTaBNSAOT

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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C Hen yron He 6onee 45° K OCHOBHbIM geTansiM O0ObEeMHbIX HAaCOCOB MPeabABNATCS
TpeboBaHNSA K TOYHOCTU U LLIEPOXOBATOCTN pabounx NOBEPXHOCTEN.

B cynoBbIXx X0NoAnnbHbIX YCTaHOBKaX HACOChl MPUMEHSIIOTCA B CUCTEME XradareH-
Ta (HAaCOCHO-UMPKYNALUMOHHOE OXNaXaeHne — MANTOYHbIE MOPO3UIibHbIE annapaTbl), pac-
cona (UMpKynsumsa xnagHocuTens), cMas3oyHoro macna (obecnedeHne cmaskm Komnpec-

COpOB) 1 OxfaxgjarLien Boabl.

[Nopsi0oK ebirnonHeHus pabomei:

1. VI3yunTb TeopeTUYeCKyto YacTb paboTol.

2. MNo 1Tpybe anametpom d mm, anuHon L m 1 obwmm nogbemom h m n ¢ koacbdu-
umMeHToM conpotmsrieHna TpeHus 0,04 n cymmon Koad@PuULNEHTOB MECTHbIX CONPOTMBIE-
HUIW, paBHOW 12, HY>XHO nepekadaTb Bo4y B ruapodop, MakcumaribHOe AaBrieHne B KOTO-
poM P2 MMa. MpoussoanTenbHOCTb Hacoca HyxHa V M3/4. Onpenenutb Hanop U MoLL-
HOCTb Hacoca. HavanbHoe gasneHue xuagkoctn P1, MIMa. K4 Hacoca n.

McxoaHble aaHHble B3STb U3 Tabnuubl Ne27.

Tabnuuya Ne27

MocnegHsan h, m d, L, m | MpeanocnegHsasn P1, P2, V, n

undpa Kyp- MM umdpa Kyp- MMa | MMa | M3y

CaHTCKOro CaHTCKOro 6um-

ounerta nera

0 2,0 15 5,0 0 0,101 /0,211 | 1,1 | 0,63
1 2,5 20 5,5 1 0,103 {0,295 | 1,2 | 0,65
2 3,0 25 4.5 2 0,105 {0,290 | 1,3 | 0,68
3 3,5 30 4.0 3 0,107 | 0,285| 1,4 | 0,79
4 4,0 17 6,0 4 0,109 {0,280 | 1,5 | 0,71
5 4.5 19 6,5 5 0,110 | 0,275| 1,6 | 0,70
6 5,0 22 7,0 6 0,113 0,270 | 1,7 | 0,72
7 5,5 24 5,9 7 0,115 |0,265| 1,8 | 0,73
8 6,0 28 6,9 8 0,117 | 0,260 | 1,9 | 0,74
9 6,5 29 7,9 9 0,119 | 0,255 | 2,0 | 0,75

3. WecTepeHyaTbI HAacoC nepekavyMBaeT Macro U3 LUCTEepHbl OCHOBHOTMO 3anaca B
pacxogHyto B konundectee Q m3/4 no TpyGonposoay obuien anvHon L m. MNpu atom ava-
meTp Tpybbl d MM, BbiCOTa BCacbiBaHUs hec M, BbiCOTa HarHeTaHusa hy M, koadpdumumeHT
conpotueneHus TpeHuns 0,04, cymma KO3(PULMEHTOB MECTHLIX COMPOTUBIIEHUA paBHa

18. Y wectepeH m 3ybbeB, MOAynb Z MM, WnpuHa b mm. Onpegenntb MOLWHOCTb U CKO-

Hoxymenm ynpasnsemcs npoepammuvimu cpeocmseamu 1C: Konnedc
Ilpogeps axmyanvrHocmsb gepcuu no opueunany, xpausuemycs ¢ 1C: Konnedorc
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pPOCTb BpalleHUs NpuBOAHOro anekTpoasuratens, ecnu nosiHeln Kr4 Hacoca paseH n u

o6bemHbin Kl paBeH n.

McxoaHble gaHHble B3ATb U3 Tabnuubl Ne28.

Tabnuuya Ne28

MocnepgHana |hec, | hu, | d, |L,m | z, | MpeanocnegHsas | m | b, Q, n Ny

uudpa Kyp- M M | MM MM uudpa Kyp- MM | M3/

CaHTCKOro CaHTCKOro 6u-

ounerta nera
0 20(120| 35| 70 | 4 0 10| 60 | 7,1 | 0,63 | 0.65
1 25(1125|40 | 85 | 6 1 8 |40 | 7,2 |0,65]|0.67
2 3,0(13,0| 45| 95 | 4 2 12| 50| 7,3 |0,68|0.70
3 3513550 | 90 | 6 3 14|54 | 7,4 [ 0,79 0.81
4 40 |13,7| 57 [10,0] 4 4 16|44 | 75 [0,71|0.70
5 45113938 |115]| 6 5 10| 48 | 76 | 0,70 0.70
6 5,014,142 | 92 | 4 6 8 | 58| 7,7 10,72|0.72
7 55(143|48 | 96 | 6 7 1252 | 78 |0,73]0.71
8 6,0 (14552 | 75 | 4 8 14| 42 | 7,9 | 0,74 | 0.74
9 6,514,755 | 7,8 | 6 9 16| 62 | 8,0 [0,75|0.75

4. OTBETUTb Ha BOMpPOCLI AJ1d CaAMOKOHTPOJ14.

CodepxxaHue omyema:

Homep 1 Tema npakTnyeckoro 3aHaTUS

Llenb 3aHATMSA

OTyeT 0 BbINOMHEHUN paboThl (PacYEThI).

Cnuncok ncnosnb3oBaHHON nmTepaTtypbl U Apyrnx MCTO4YHMKOB

BbiBoabI

[laTbl BLINOMTHEHUS N NOANUCHK KypCaHTa U npenogaBaTtend.

Bonpocsi 011 caMOKOHMPOIs:

1. Kak knaccnduumpyoTcs Hacochl Mo NPUHLMNY AEACTBUS?

2. OT Yyero 3aBUCUT MOLLHOCTb Hacoca?

3. V13 kaknx coctaBnsaowmx cknagbisaetcsa nonHbin KM Hacoca?

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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Ucnonb3yemble MICTOYHUKM NUTepaTypbl

1. Epodpeer B.J1., MNpsaxuH A.C. TennotexHuka B 2 1. Tom. 1. TepmogmHamuka n Teo-
pus TennoobmeHa. 2022.

2. Epodcpees B.J1., MNMpaxuH A.C. TennotexHuk. MNpaktukym. 2022.

3. lNyces A.A. OcHoBbI rngpasnukn. 2022.

4. WeaHos A.E., MiBaHoB C.A. MexaHuka. MonekynsapHas ousunka n tTepMmognHamumka.
[OnekTpoHHbIN pecypc] — M.: KHOPYC, 2016.

5. BbptoxaHoB O.H. OcHoBbl rmgpaenuku n tennotexHnkn — M., Akagemusi, 2011.

6. Tpodwmmosa T.N. OcHOBbI husmkn. TepmognHammka. [ONeKTPOoHHbIN pecypc] — M.:
KHOPYC, 2016.

7. T'yces, A. A. OcHOBbI TMAPaBANKK : y4ebHUK Ons cped. Npod. obpasosanus / A. A.
lNyces. - 2-e u3g., ucnp. n gon. - M. : KOpawrt, 2017.

8. OnekTpoHHbIe BUBNMOTEYHbIE cucTeMbl «Book.ru»; «FOPAUT»; «AkagemMus».

Jokymenm ynpagnsemcs npoepammusimu cpedcmeamu 1C: Konnedc
Iposepv axmyanvnocms éepcuu no opueunary, xpansauemycs ¢ 1C: Koanedarc
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