OrbQOY BMNO «TI TY» Mpuem 2016 Boicwee obpasosaHue [MporpamMmmbl MaructTpaTypbi

[MPUHATO YTBEPX/IEHO
peumienueM Yyenoro copetra @I'BOY BIIO «TI'TY» npuka3zom pekropa ®I'BOY BIIO «TI'TY»
« 26 » okta0pst 2015 r. (mporokos Ne 12) «13 » HosOps 2015T1. Ne 443-04
IMPOI'PAMMA

BCTYNUTENBHOIO UCTIBITAHUS JUIs ocTynatomux B 2016 roay B Mmaructpatypy
Ha HaIpaBJICHUE MOJrOTOBKH
13.04.01 Tenio3HepreTUKa M TEIJIOTEXHUKA
M0 MarucTepcKor mporpaMme
13.04.01.01 TexHo10rusi NPOM3BOACTBA JICKTPUYECKON U TENJI0BOM JHEPIrUH

ﬂucuunﬂuna: «HUcmounuxku npouzeodocmea menaomul. Ilompedumenu menjiomul)

Bonpocwn

1. Krnaccudukaims cucteMm TEIIOCHA0XKEHUS U MOTpeOuTenel TemIoBON SHEPIUU MPOMBIIII-
JICHHBIX MPEANPUATUMN.

2. Mertonas! onpeneneHust IOTpeOHOCTEH aO0OHEHTOB B TETUIOBOM SHEPTUU U TOpSUCH BOJIE.

3.  Buasl TernnoBbIX HArpy30K. PacueT ce30HHBIX TEIJIOBBIX HATPY30K.

4. IlpuHIMOUATBHBIE CXEMBbI BOJISIHBIX CUCTEM OTOILJICHUS.

5. IlpuHnUNHUaNIbHBIE CXEMbI MAPOBBIX CUCTEM OTOILICHUS.

6. IlpuHUMMUANTBHBIE CXEMBbI TOPSAYETO BOJAOCHAOKEHUS MPOMBIIIJIEHHBIX 3JaHUNA U COOPY-
KECHUMU.

7.  IlpuHUMIHATBHBIE CXEMBI TETUIOBBIX TYHKTOB.

8.  O06opynoBaHHE TETUIOBBIX MTYHKTOB.

9. MeTtoapl peryupoBaHus TEIUIOBbIX HATPY30K B CUCTEMAX TEIJIOCHAOKEHUS POMBIIILICH-
HOT'O TPEIPUSATHSI.

10. OOmiee ypaBHEHHE pEryJIUPOBAHMS OTIYCKA TEINIOBON YHEPTHH.

11. KayecTBeHHOE peryanpoBaHUe OTIYCKa TETIOBOM SHEPTHH.

12. KonuuecTBeHHOE PeryirpoBaHUEe OTIYCKa TETIOBOM YHEPTHUH.

13. KonnuecTBeHHO-KauyeCTBEHHOE PETYIUPOBAHUE OTITYCKA TETIOBOM SHEPTUH.

14. TemnnoBble ceTH, UX Ha3HAYEHUE U KIacCUpUKAIKS.

15. llenb 1 3a1a4a rUAPABINYECKOTO pacyeTa TEIJIOBBIX CETeH.

16. Meroauka ruipaBInyeCKOro pacuyeTa TEIIOBBIX CETEH.

17. TloctpoeHue nmbe30MeTpuuecKoro rpaduka TemIoBOM CETH.

18. BnausHue naBieHHs B TEIUIOBOM CETH Ha BBIOOP THUIIA MPUCOEAUHEHHS] aODOHEHTOB.

19. Tlombop aneBaTopa.

20. IlonGop cereBbIX U MOAMUTHIBAIOIINX HACOCOB.

21. OcHOBBI TEIJIOBOTO pacyeTa TEIIOBBIX CETEeH MPOMBILIIEHHOTO MPEAIPUITHS.

22. TemuoBo# pacuer U30JSAIUU IPU HAJI3EMHOM MPOKIAJKE TETUIOBBIX CETEH.

23. TemioBo# pacueT U30JSIUU IPU MPOKIAJKE TEIUIONPOBOIOB B KaHAAX.

24. Tpacca u npoduiib TEIIOBBIX CETEH.

25. 3ammura TeIIonpoBOJI0OB OT KOPPO3UHU.



26. MeTobl NPOBEAEHUS TUAPABINYECKUX UCTIBITAHUM TPYyOOIIPOBOIOB.

27. KOHCTpYKTHBHBIE OCOOCHHOCTHU MPOKIIAJKH TEIIONPOBOJOB B MOJI3EMHBIX KaHAJAX.

28. TpeOGoBaHus K KOHCTPYKIMHU MPU OECKaHATIBLHOM MPOKIIAIKE TEIIOMPOBOIOB.

29. TpeOGoBaHus K KOHCTPYKLIHUHU MPU BO3TYIIHON MPOKIIAJIKE TETIIONPOBOAOB.

30. KoHcTpyKuuu Onop npy BO3AYUIHON MPOKIAJIKE TEIIIONPOBOIOB.

31. Meroapl KOMIIEHCAIMU TEMIIEPATYPHBIX YIUIMHEHUN TEILIONPOBOAOB. KoHCTpyKunu co-
€UHUTEIBHBIX U KOMIIEHCATOPHBIX YCTPOMCTB.

3aoauu

1. Onpenenuth pacy€THBIM pacxoll TEIJIOTHl Ha OTOIUICHHE 3[aHWs C TOJIIMHOW CTEH B
2,5 kupnu4a 1 HapykHbIM 00BEMOM V= 10 000 M. OnpenenuTs Takke roJ0BOM pacxo Ter-
JIOTHI Ha OTOIUIEHHE ATOTO 3/1aHUS U YKCJIO YaCOB UCIOJIb30BAaHUSI MAKCUMYMa TEINIOBOH Ipy3-
ku. Pacu€rHas TemrepaTypa Hapy:KHOTO BO3JyXa fyp = 26 °C, TeMnepaTypa BHYTpH IOMEIIE-
HUA ty; = 16 °C. CpenHsisi TeMmeparypa Hapy>KHOTO BO31yXa 3a OTOIHUTENbHBIM NEPUOJ
z‘cPHap =—5,3 °C npu nnutenbHocTU Ty = 5000 u/roa. OtonutenbHas XapaKTEpUCTUKA 3AaHUS
0,4 Br/(m K).

2. Ilorpebutemnto ornymeHa teriora O = 1 ['JI>k B Buae cyxoro HachIIIEHHOTO mapa ¢ al-
comoTHbIM nasienuem 0,5 MIla. OnpenenuTs Maccy OTIYIIEHHOTO Mapa, €Ciu OT MoTpedure-
751 OyIeT TOJIHOCTHIO BO3BpaIlléH KoHAeHcaT ¢ Temmnepatypoi 100 °C. OnpenenuTs Takxke Mac-
Cy OTIYLIEHHOTO Mapa, eciii OT noTpedurens Oyaet Bo3BpaieHo 50 % xonaencara. [Ipu pac-
4y€Te MPUHATh, UTO TEMIIEpATypa XOJIOJHON BOJbI Y UCTOYHUKOB TEIUIOCHAOKEHUS U MOTPeOu-
tens 10 °C. DHTanbnuo BOASHOrO napa npuHITh i = 2748 xJIx/Kr.

3. Onpenenutb pacxojbl CETEBOW BOJbI Y MOTPEOUTENST TOPSYETO BOAOCHAOKEHUS IMPHU
MPUCOEIMHEHUH €T0 M0 MapajuleIbHOM CXeMe K 3aKPbITOM TEIJIOBOW CETH U K OTKPBITON CETH.
MakcumanbHbIN pacxo TerioTel cocTaBisieT O = 1 MBT. B o0oux BapuanTax npu pacyéTHbIX
YCIOBUSAX TeMIlepaTypa Bojbl B nojatomieM tpyodomnposoge 70 °C. Temneparypa BOJbl mociie
nojporpesarensi ropsiyero BogocHaOxkenus 30 °C. Ilpu BapuaHTe OTKpPBITOM TEIJIOBOM ceTU
4acTh BOJBI HA TOpsUYee BOJOCHAOKEHUE OTOMpaeTcss U3 00paTHOro TPyOOIPOBOA MOCIIE CUC-
TeMbI oTomieHus ¢ Temneparypoit 41,7 °C. TemnepaTypa Bojbl, MOCTyNaOUIEH B CUCTEMY T'O-
psiuero BojiocHaOkeHus, noaaepxuBaercs 60 °C npu temneparype xoiaoaHou Bojasl 5 °C.

4. Kakast Macca TEIUIOHOCHUTEIIS TepsieTcsl B CEKyHAY uepe3 oOpa3oBaBIieecs MpU aBapuu
oTBepCTHE ceueHHeM 1 cM® B CTeHKe TpyGomposoxa? 3ajady PeIlnTb sl BOASHOM CETH C
temneparypoit Boasl < 100°C u p = 1000 KO/M® B IUIS MaponpoBOJa HACBIIIEHHOTO mapa. B
o0oux BapuaHTax M30bITOYHOE JaBiieHue Teronocutenen npusate 0,4 Mlla u kosddunment
pacxojia OTBEpCTUsI paBHBIM .

5. OnpenenuTh pacyETHBIA PACcX0/ TEIUIOTHl HAa OTOIJIEHHME MEXaHUYECKOTO IIeXa, €ClIi €ro
00BEM 10 HapyKHOMY mepumetpy V= 15-10° M’, ynenbHas OTONHTENbHAS XapaKTEPHCTHKA
go= 0,35 Br/(m*K), cpefmsis TeMIepaTypa BO3AyXa B MOMEIICHHH Ly, = 12 °C 1 pacuéTHas Ha-
pY’KHas TeMIlepaTypa Bo3ayxa t; = — 26 °C.

6. OnpeaenuTh CyMMapHBIi pacu€THBIN pacxo TEIUIOTHl HA OTOIUIEHWE M BEHTUJISILIUIO JIH-
TEIHOTO 1[eXa, eCIU ero o0bEM Mo HapykHOMy Hepumetpy V= 10-10° M°, 06béM BeHTHIN-
pyembix nomenienuit coctapiseT 0,8 % oT obimiero oobEma. YienbHas OTONMUTENbHAs Xapak-
TepucThKa ¢o = 0,2 Br/(M>K), ynenbHas BEeHTHISAIMOHHAS XapakTepucTuka qo = 1,5 Br/(mK),



CpEllHs TEMIIEpaTypa BO3ayXa B MOMELIEHUH t,; = 10 °C u pacu€THas Hapy>KHas TemIiepaTypa
BO3ayxa ty; =28 °C.

7. Onpenenutb pacuETHBIA PacXo]] TEIUIOTHI Ha Topsuee BOAOCHAOKEHHUE, Ha TEXHOJIOTHYe-
CKHE€ U OBITOBBIE HYX/Ibl MEXaHHMUYECKOIO 11€Xa, €CJIM U3BECTHO, YTO CYMMAPHBIN pacxoj BOJbI
G, = 2,5 xr/c, cpenHsas Temmneparypa ropsueid Boabl fy, = 50 °C, Temneparypa XOJOAHOWU BOJIbI
te = 10 °C, xoauimeHT ucnonbp3zoBaHus temia B BogoHarpesarene 1 = 0,9. TemnoémMkocThb
BOJIbI TIpUHATH 4,2 KJ[x/(krK).

8. OnpenenuTs pacxojl BOJbI HAa OTOIUIEHUE NPU (J, max = 4936 kBT, Temneparype B mojaro-
et Mmaructpanu 13 = 95 °C, Temneparype BoJibl B 00paTHOM MarucTpaiu 1, = 70 °C.

9. OnpenenuTh pacyETHYIO MPOU3BOJUTEIBHOCTh U PACUETHBIN HANoOp MUTATEIBHOIO Ha-
coca KOTEJIbHOM, eclii M3BECTHHI JaBjeHue B Oapabane kotina py = 3,6 Mlla, conporuBienune
BCACHIBAIOLIET0 U HAarHETATEIbHOTO TpyOOIpoBo1oB H., = 0,2 MIla, kosaduuent 3anaca mno
Harnopy B = 1,1, MOIITHOCTBH 3IEKTPOABUTATENS AJIs IPUBOAA MUTATENBHOrO Hacoca NV, = 100 kBt
u KIIJI nutaTensHOrO Hacoca Ny, = 0,75.

10. Onpenenuth quaMeTp rOpIOBUHBI ;. 31€BaTOpa MPU YCIOBUHU, YTO IPUBEAEHHBIN pacxo/]
BOJIBI JUIS OTOIIEHUs paBeH Gy, = 14,56 T/4, Temnepartypa ceteBoil Boasl T; = 150 °C, Temmnepa-
Typa BOJbI B Tojaromieit Maructpanu 13 = 95 °C, Temneparypa BOJbI B 0OpaTHONH Maructpaiu
Ty = 70 °C.

11. Onpenenuts npeaeabHy0 CKOPOCTh BOABI B TPYOOIPOBOIAX, BhIIIE KOTOPOH JTUHEHHOE
najieHue JaBJICHUS MPAKTHUYECKU MOAUYUHSIETCS KBaApaTuuHOMY 3akoHy. [Ipu pacuére npuHsATh
TemriiepaTypy Boibl 75 °C ¥ 5KBUBAJIEHTHYIO HIEPOXOBATOCTh TPYyOONPOBOAOB k,=0,5 MM.

12. OnpenenuTh TEMJIOBBIE MOTEPU M KOJIUYECTBO BBINAJAONIET0 KOHJAEHCATA IJIs IMapo-
MPOBOJIa HACHIIIEHHOT'O Tapa, MPOJIOKEHHOTO Ha OTKPBITOM Bo3ayxe. JlaHHble s pacuéra
CJIeIYIOIIIHE: d/d, = 219/207 mwm; [=500M;  pep=10,6 Mlla (abc.); Oy =75 MM;
A= 0,12 Bt/(M-°C); t, = =30 °C. Ilpu pacuére k03pOUIMEHT TEIIOOTAAYH OT MOBEPXHOCTU
M30JISIIMN K BO3AYXY NPUHATH 0y = 23 BT/(M*°C). MeCTHbIE TEIIOBBIE OTEPH Y4eCThb KOd(p-
¢unuentom P = 0,25.

HepequL JIUTCPATYPbI:

OcHoBHas IUTEpaTypa.

1. JIsnukoB, b.A. UcTOYHMKM M CHUCTEMBI TEIUIOCHAOKEHUS MPOMBIIUICHHBIX MPEepH-
aruid. Yacte II: yue6noe nmocodue / b.A. JlanukoB. HaunonansHselil uccnenoBatenbckuii Tom-
ckuii nonutexunueckuit yuusepeuret (TITY). — 2-e uza., crep. — Tomck: U3a-so TITY, 2008. —
172 c.

2. becnanor, B.U. Cuctembl 1 UCTOYHUKHU dHEprocHaOkeHus: yuyeoHoe mocooue / B.U.
becriasmo. HanuoHanbHBIM HCCIEI0BATENBLCKUNA TOMCKHM MOJUTEXHUYECKUW YHUBEPCUTET
(TIIY). — Tomck: Uzn-o TITY, 2009. — 160 c. [DnekTponHbIi pecypc]: — Pesxxum mpocrymna:
http://www.window.edu.ru

3. Bypos, B.JI. TemnoBsie 3ieKTpUUecKue cTaHIMU: yueOHUK 11 By30B / B.J[. Bypos,
E.B. lopoxos, I.I1. Enuzapos u np.; [lox pen. B.M. JlaBsiruna, A.C. Cennona, C.B. [lanesa. —
3-e u3n., crepeot. — M.: M3parenbckuit jom MOU, 2009. — 466 c. [DnekTpoHHBIN pecypc]: —
Pexxum nocryna: http: // www.window.edu.ru, CryaeH4yeckuil cailT cnenuaibHocTH "TernaoBbie
syekTpuyeckue cranimu', http:// www.03-ts.ru/

JlononHUTENbHAS TUTEPATYPA.
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B.M. — M.: Mamunoctpoenue-1, 2006. — 240 c.
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npeanpusituii / FO.I'. Hazmees, 1. A. Konaxun. — M.: I3narensctBo MOU, 2002. — 407 c.
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ctBo MOH, 2001. — 472 c.

4. T'ybapeB, A.B. Temiorenepupyromiue yctaHoBku. Yacth 1: yueOHOe mocobue / A.B.
I'y6apes, FO.B. Bacunbsuenko. [log o6m1. pea. F0.B. Bacunbuenko. — benaropoa: M3a-so BI'TY
uM. B.I'. Illyxosa, 2008. — 162 c.

[Tepuonuueckas mureparypa

1. TemnosHepreruka.
2. TlpompblluieHHAs TEMJIOAHEPTeTUKA.
3. DIEeKTpUYEeCKue CTaHIUH.
4. DHeprocOepeKeHue.

[lepuonuueckas nureparypa, 10CTymnHas Ha caifte http://elibrary.ru/
5. DIEKTpUYECKUE CTAHIIUU.
6. DHepreTuka.
7
8

. OHepreTuka 3a pyoexxom.
. DOHEproxo3sucTBO 3a pyOexKOoM.

Internet-pecypcsl
http://www.ntsn.ru. Caiit )xypHasia «HoBocTu TeriocHa0)eHus».

2. http://www.rosteplo.ru/. UndopmanmonHnas cuctema 1o TeriocHadxenuto, 2003-
2014.

3. http://elib.mexmat.ru/books/83720. Caiit anexkrponHol 6ubroreku [lomeuntenbcko-
ro COBETa MEXaHMKO-MAaTeMaTHIeCKOro (akyiabTeTa MOCKOBCKOTO TOCYIapCTBEHHOT'O YHUBEP-
CUTETA.

4. http://www.03-ts.ru

5. http://elibrary.ru/
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ﬂucuunﬂuna: «KomenwvHble ycmanoeku u napozenepamopul)

Bonpocw

Knaccudukanus napoBsix KoTi0B. OCHOBHBIE MapamMeTpbl U 0003HAUYEHMS MAPOBBIX KOT-
JIOB.

TUnbl 1 KOHCTPYKTUBHBIE CXEMBI IAPOBBIX KOTJIOB C €CTECTBEHHONM M MHOTOKPATHO IIPUHY-
OUTEIBbHON HUPKYISALUHUEN, IPIMOTOYHBIX KOTJIOB.

OcHoBHBIE OnpeieNieHus U KilacCu(UKaIus SHEPTeTUYECKOro TOTUIHMBA.

DJeMEHTAapHBI COCTaB U XAPAKTEPUCTUKU SHEPreTUYECKOr0 TOIUIMBA. TeruoTa cropaHus
OpPraHUYECKOrO TOIINBA.

Ob61iee (OCHOBHOE) ypaBHEHME TEIUIOBOro Oamanca koria. Koagduunent n3ObiTka Bo3ay-
xa. Koad¢uuuent none3Horo NeWcTBHs KOTJIa W pacxoj TOIUIMBa. TeruioBble MOTEpHU B
KOTJI0arperare.

['openounsie yctpoiicTBa. Mexanuueckue gopcynku. Porannonnsie dopcynku. [lapoBos-
IOYUIHBIE U TAPOMEXaHUUECKUE (POPCYHKH.

I'openounsle ycTpoiicTBa. Buxpeble ropenku. I'a3oBbie ropenku. ['a3oMa3yTHbIE TOPENKU.
O6pazoBanue napa. TpeboBanus, npeabsaBiIsieMble K Boje U napy. HenpepbiBHas u nepuo-
IUYECKasi MPOIyBKa.

Mertoasl noaydeHuss YUCTOro napa. Cxembl U KOHCTPYKIIMU CEMTAPUPYIOLIUX YCTPOUCTB.

. CucreMnl MIJIaKO30J0YJaJICHUA. MeXaHI/I‘leCKaH, IMHCBMATHUYCCKAA U TUAPABINYCCKAA CXC-

Ma HUIAKO30JI0YJaJICHUS.

HcnaputenbHble TOBEPXHOCTH HAarpeBa mapoBoro kotia. ['nmagkorpyOHble U ra3onjioTHbBIE
TONOYHBIE IKpaHbl. BepTHKaIbHBIE TOMMOYHBIE SKPAHBI KOTJIOB C €CTECTBEHHON LIUPKYISALHN-
eil. TonouyHble SKpaHbl TPIMOTOYHBIX KOTJIOB.

Bunel maponeperpesareneii. Komnonoska naponeperpesareineil. PerynupoBanue temmnepa-
TYpBI IIEPErPETOrO Napa.

HuskoreMmnepaTtypHble MOBEPXHOCTH HarpeBa. BosmyxomomorpeBaTenu. ODKOHOMAaM3ephl.
Koppo3us noBepxHocTel Harpesa.

["'a30BO3MyIIHBIN TPAKT MAPOBOI0 KOTJA. TArOQyTHEBBIE YCTPOKCTBA.

[TonroToBka TBEpPAOIO, KUAKOTO U Ta3000pa3HOr0 TOIJIMBA K CKUTAHUIO.

Tennoo6meH B TonouHoi kamepe. MeTtonbl pacyéra TeriooOMeHa B TOIIOYHOM Kamepe.
TonouHble yCTpOKCTBA AJIS COKUTAHUS TOTUIUBA.

Kapkac u 06MypoBka KoTJa.

Apmatypa napoBoro kotia. Bentunn. 3aaBuxku. 3anopHsie KpaHbl. Tpexxo10BbIE KPAHBI.
Apmatypa mapoBoro kotia. O6patnble kinanansl. [IpenoxpanurtenbHbie kiananbl. Pemyk-
LIMOHHBIE KJIAIIaHBbI.



21. Apmartypa napoBoro kotmia. PenyKunoHHO-0X1aquTelIbHasl YCTAaHOBKA.

22. 'apHuTypa napoBOro KOoTJia.

23. OCHOBHBIE TUITBI KOMIIOHOBOK ITaPOBBIX KOTJIOB.

24. TemoBas cxema KOTJa.

25. DKcruryaTanus KOTENbHBIX YCTAaHOBOK. PacTomnka KoTia U MOAKIIOUEHHE €ro K MaponpoBo-
ny. llopnep:xanue MaTepruasbHOrO0 paBHOBECHS KOTJIA.

26. DKcrutyatanysi KOTeJbHBIX YCTAHOBOK. YX0J 3a apMmarypoi. OOciayKuBaHHUE TOIMOK. YXO[
3a MUTaTeIbHBIMU ycTpoiicTBaMu. OOCIy)KMBaHUE BCIIOMOTAaTEILHOTO 000PY0BaHUS.

27. DKkcruryaTtanus KOTEIbHBIX YCTaHOBOK. KpaTkoBpeMeHHass OCTaHOBKa KoTia. JlnurenbHas
OCTaHOBKA KOTJIa. ABapuiiHasi OCTAaHOBKAa KOTJIA.

28. OKkcruryatanusi KOTEJIbHBIX YCTAHOBOK. [InmaHOBO-mpeaynpenuTenbHbli peMOHT. Mexpe-
MOHTHOE obOciyxuBanue. Texymmii peMoHT. KanutanbHblii peMOHT. ABapUHBIA PEMOHT.

29. CopepxaHue BpEAHBIX IPUMECEN B MTPOAYKTAX CrOpaHus. 30JI0yJIaBIMBaHHE.

30. OuncTka MPOAYKTOB CrOPAaHUs OT OKCHJIOB CEPBI U a30Ta.

OcHoBHas 1UTEpaTypa.
1. XKykos, H.I1. Kotenbubie ycranoBku: yueoHoe nmocooue / H.I1. XKykos, H.®. Maiinuko-
Ba, O.H. [lonos [u ap.]; Tam0. roc. TexH. yH-T. — Tam60B: U3n-8o ®I'BOY BIIO «TT'TY», 2013.
— 80 c. — 50 k3.
2. Kyxkos, H.II. Korenbubie ycranoBku. [lapoBbie koTibl : yuebnoe nocodue / H. I1. XKy-
koB, H.®. MaiinukoBa, O.H. ITonoB [u ap.]. Tam0. roc. TexH. yH-T. — Tam60B: U3a-so ®I'BOY
BIIO «TT'TVY», 2013. — 80 ¢c. — 50 »k3.

JlononHuTENbHAS TUTEPATYPA.

1. Boiiko, E.A. KoTenbHble yCTAaHOBKH M TAPOTEHEPATOPHI: yueOHOE TTOcoOue 1JIs BY30B /
E.A. boiixo, 1.C. lepunr, C.A. Muxaiinenko; Kpacnosipck: Cubupckuii penepanbHblil yH-T. —
2-e u3n., pacmmp. u nepepad. — Tomck: U3n-Bo Tomck. monutex. yu-ta, 2009. — 606 c.

2. CupnenbkoBckuit, JI.H. KoTenbHble yCTaHOBKM MPOMBIIIIEHHBIX MPEAIPUITHI: y4eOHUK
st By3oB / JL.H. CunenbkoBckuii, B.H. IOpenes. - 4-e uzn., npenpunt. — M.: bacret, 2009. —
528 c.

3. Ocrepkun, P.1. Korenpubie ycTanoBkH. KypcoBoe v TUIIIOMHOE TPOSKTUPOBAHUE: YyUEOD.
nocobue st texuukymoB / P. M. Ocrepkun. — CII6.: UnTerpan, 2011. — 280 c.

4. llensrun, I'.H. Temnorenepupyroniye ycTaHOBKU: yuyeOHUK mist By3oB / I'. H. Jlemsirun,
B.U. JleGenes, b. A. Ilepmskos, I1. A. XaBaHoB. — 2-¢ u3a., nepepad. u nom. — M.: bacrer, 2010.
- 624 c.

[Tepuonuueckas mureparypa

1. TenmosHepreTuka.

2. TlpomsbllieHHas TEMIOYHEPTeTUKA.

3. DIIEeKTpUUYECKHE CTAHLIHNHU.

4. Dkonorus ¥ NpoMbIILIEHHOCTh Poccun.

5. DueprocOepexeHue.

6. DIJIEKTPUUYECKUE CTAHIINH.

7. DHepreTuka.

8. DHepreTHKa 3a pyOeKoMm.
9. DHeproxo3qiicTBO 3a pyOeKOM.
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ﬂucuunﬂuna: «Texnuueckas mepmoouHaMuKa»

Bonpocw

[lepBbIif 3aKOH TEPMOJAMHAMHUKUA B OOUIEM BUJE, ONpEEICHUE KOJIMYECTB BO3ACHCTBUS
JAHHOTO POJia, 3aMKCh MEPBOr0 3aKOHA TEPMOJAMHAMUKH JJII TEPMOMEXaHUYECKON CHCTe-
MBI (BBIBOJ).

OHTanenus, ee PU3NYecKuil CMBICI, MEePBbIA 3aKOH TEPMOAMHAMUKH B 3alMCH Y€pE3 dH-
TaJIbIUIO.

Teruoemkoctn razos. TemnoeMKocTH ¢, ¥ ¢,. OnpeneacHne TEIIOEMKOCTH IPOU3BOIBHO-
ro mnpotecca (BbIBO/). DKCIEPUMEHTAIBHBIE METOAbI ONPEIETICHUS TEMI0EMKOCTEH!.
OHTponMs KaK BEJIMYMHA, XapaKTepU3YIOIas OCOOCHHOCTH TEII000MEHa MEX]y CHCTe-
Mot 1 cpenoil. DopmyIbl 1S pacueTa SHTPOIUH (BBIBO).

PaBHOBecHbIE U HEPaBHOBECHBIE MPOLECCHI, UX OCOOCHHOCTH U 3HAYEHUE ISl TPAKTUKU.
[TpuHIIMT BO3pacTaHus SHTPONUU (BTOPOI 3aKOH TEPMOJIUHAMHUKH ).

[TonutponHbie MPOIECCHI, CBSI3U MEXKY TapaMeTpaMH, pacyeT TeIUIOThl U pabOThI 3a Mpo-
1ecc (BBIBOT).

Juarpamma /A-s BOAbl U Tapa, NPUHIUII €€ MOCTPOEHUS, ONpeeieHHe MapaMeTpoB CO-
CTOSIHMSI C €€ TIOMOIIBIO.

[lepBbIif 3aKOH TEPMOJMHAMUKH JJII TIOTOKA Tra3a B TEIUIOBOM M MEXaHMYECKO (popmax
(BBIBOJ).

dopMmyIibl Ui pacyeTa CKOPOCTU U pacxojia MpU TEYSHUH UACaIbHOTO ra3a WM BOJASHOTO
napa (BbIBOJ).

CBsi3b MEXIy CKOPOCTBIO Ta3a M CKOPOCTBIO 3ByKa, KPUTHUECKHE MapaMeTphbl MOTOKa
(BBIBOJ).

Brnusinue popmbl kaHana Ha CKOPOCTh UCTEUEHHUS ra3a (BHIBOJ).

HuddepeHunanbHblil 1 HHTETPATIbHBIN Apoccenb-3()PeKThl (BBIBON).

["a30BBIe cMecH, CIOCOOBI OMMCAHUS U pacdyeT MX XapakTepucTHk. J[Ba crocoba moyde-
HUSI CMEcel, pacueT MmapaMeTpoB CMECH MO M3BECTHBIM IMapamMeTpaM HMCXOAHBIX KOMIIO-
HEHT.

BrnaxHblif BO3/1yX: €r0 OCHOBHBIE XapaKTEPUCTUKH, /—d quarpaMma BIIAKHOTO BO3AyXa U
paboTa c Hel.

PacueT OCHOBHBIX MPOLIECCOB C BIAXHBIM BO3JyXOM (HarpeBaHue, OXJaxAeHHe, OCYIIKa
BO3/lyXa, paboTa CyIIUIbHBIX KaMep).

O6mue nousATus o HukiIax. OcoOEHHOCTU OpPraHU3alUMU IIUKIOB XOJOJUIBHBIX MAIllUH U
TEIJIOBBIX HACOCOB. [ToHSATHE O XONOJUIBHOM U TEIIOHACOCHOM Kod(duireHTax, ux gu-
3UYECKUIN CMBICIL.



17. Hwukn u treopema Kapno, repmuueckuit KIIJ] n xononunbubiil ko3 dunuent nukina Kap-

HO. BTOpOii 3aKOH TEpMOJMHAMUKY TPUMEHUTENIBHO K TEOPUH LIUKJIOB (BBIBOJ).

18. Tlotepu paboTocnocoOHOCTH, KOAD(UIIMEHT KauecTBa Teria (BbIBO).
19. TepmoamHaMHU4YeCKHE LTUKIBI UAEATBHBIX KOMIIPECCOPOB. BiausiHNE MPOMEKYTOUHOTO OX-

JaXICHUSI MEX]y CTYIEHAMH Ha 3)PEeKTUBHOCTH pabOThI KOMIpeccopa.

20. TepMoamHaMHUYECKHE LHUKIbI PEAJBbHBIX MOPIIHEBBIX KOMIIPECCOPOB.
21. Tepmoamnamuueckuii aHaiau3 1ukiIoB nopirHeBbix JIBC (uukn TpuHkiepa, 4acTHbIE CITy-

Yay 3TOr0 ITUKIIA).

22. TepMoauHaMUYEeCKUN aHATU3 LUKIIOB MPOTOYHBIX Ta30TYPOUHHBIX YCTAHOBOK.
23. TlapocunoBasi ycTaHOBKa, paboTaroias rno nukiy PeHkuHa, TepMOAMHAMUYECKUN aHAIU3

Takoro nukia. CrnocoOs! noBeieHus 3PGHEKTUBHOCTH TAKOTO IHUKJIA.

24. Iluxn BO3AYIIHOM XOJIOAWIBHOM MamuHbl. OnpeneneHue yAeNbHOM XJIaJIOoNMpOU3BOH-

TEIBHOCTH U XOJOAWIBHOTO KO3 PUIeHTA.

25. HuMxn mapoKOMIpPECCOPHOM XOJOAWIBHOW MamuHbl. OnpenenaeHue yaeabHOU XJIaIoIpo-

M3BOJUTEIBHOCTH U XOJOAWIBHOTO KO3 puimeHTa.

3aoauu

1. Ckonbko kuciopoaa (R =259,8 Jx/(kr-K)) Obuto 3akauaHo B 0OamuioH 00beMOM
V=300 11, ecniu naBieHue B HEM yBenuuuwiioch ot p; = 0,15 MIla go p, = 15 Mlla, a temnepa-
typa oT t; = 23 °C no t, = 33 °C?

2. Ilpu M30TEpMUYECKOM CKAaTHM BO3JyXa C HadaldbHbIMM napameTtpamu p; = 1,2 Mlla,
nh=300°Cu/tV;=3 M OBLIO otBenieHo 1000 x/Ix Tenna. OnpenennuTh KOHEYHOE COCTOSHUE
BO3/lyXa U paboTy CKaTusl.

3. B cMecutens, o KOTOPOMY IIPOTEKAET MEPETPETHIN Map ¢ napamerpamu p = 3,5 MIla u
¢t =500 °C, BopsickuBaetcs Boga ¢ temreparypoil £, = 200 °C st yMEHbIIEHU TeMIIepaTypbl
napa. Kakoe komnuecTBo BOABI HA 1 Kr mapa clieayeT mojaBarh, YTOObI TeMIlepaTypa napa mo-
cie ucnapenus Boasl ctana 400 °C?

4. HaiiTu TEOpeTUYEeCKYI0 CKOPOCTh aJuabaTHOrO MCTEUEHHUs BOJASHOTO Mapa W3 COoIula
JlaBasist JUTs CIIEAYIONIMX YCIOBHIA: MapaMeTpsl Ilapa Ha BXxoje B corio p=1,6 MIla, ;=300 °C.
JlaBneHue Ha BbIxojze u3 comia p,=0,1 MIla. OnpenenuTs Takke TeMIlEpaTypy napa f, Ha Bbl-
XOJI€ U3 COIIA.

5. IIpu ucneiranusx nopuHeBoro J[BC B Tedyenue 5-tu MUHYT ObLIO M3pacxogoBaHo 80 r
nu3eNbHOro TormBa (Tertora cropanus Q= 42,5 MJx/kr). I[Ipu 3ToM Harpyska 3JeKTpore-
HEpaTopa, CIY’KAaIero TOPMO3HBIM YCTPOMCTBOM, OIpEAENsiach 0 BaTTMETPY U COCTaBisAiIa
5 kBt. Onpenenute Tepmuueckuii KII/ aBuraTens Ha ncciieTOBaHHOM PEKUME.

6. Paccuurats Tepmudeckuii KIIJI nopuraeBoro JIBC, paboraromiero mo nukiny TpuHkie-
pa, OCHOBHBIE ITapaMeTPbl KOTOPOTO CIEAYIOLIME: CTENEHD CxKaTuA € = 19; cTeneHp NOBBIIECHUS
naBiaeHus A = 1,5; creneHpb npeABapUTENbHOTO pacmupenus p = 1,4.

7. XonmoaunbHas ra3oBasi MallMHa, Y KOTOPOW MPOLECCHI CKATUS B KOMIIPECCOPE U pac-
HIMPEeHUs B JETaHJepe MPOTEKaIOT aauabaTHO, UMEET JIaBJieHWE Ha BBIXOJIE M3 KOMIIpEccopa
p=0,6 MIla u Temneparypy t.x = 50 °C, a Ha BbIXOJe M3 pedpukeparopa — TeMNepaTypy
tpep = —12 °C. Onpenennure X0I0IMIBHBINA KO3(QQHUIUEHT 3TOH XOJIOIUIBHON Ta30BOM MAalIMHBI.

8. [lonb3ysck s — s nuarpaMmoil BOJSHOTO Iapa U TabJIMIaMH HACBIIIEHHBIX COCTOSIHUM,
onpenenuth Tepmuyeckuit KIIJ] mapocunoBoro nukia Penknna, paboraroiero npu mnapamer-
pax cBexero napa p; = 8,5 MIla u £, =410 °C, npu 3ToM JaBiieHHE B KOHJIEHCATOPE YCTAaHOBKHU
px = 0,05 MITa.



9. [lonb3ysich h — s nuarpaMMoil BOASIHOTO Mapa U TaOJMIIaMU HACBIIIEHHBIX COCTOSHUM,
ONpEJIENIUTh YACIbHBINA pacxXo napa B Kr mapa Ha 1 kBT-4 BelpaOOTaHHOM 3HEPrUM AJIs Mapo-
CUJIOBOM YCTAaHOBKM C LIMKJIOM PeHKuHa, mpu 3TOM IapameTpsl cBexero mapa p; = 7,5 Mlla u
t, =510 °C, naBiieHue B KOHJEHCATOPE YCTAHOBKU py, = 0,045 MI]a.

OcHoBHas nUTEpaTypa.

1. JIsmkoB, B.M. TeopeTnueckrie OCHOBBI TEIUIOTEXHUKU. YueO. mocodue 11 By30B / Ilox
pen. B.W. JIsmkoBa. — M.: Beicur. mk, 2008. — 318 c.

2. Pyno6amra, C.II. Iuddy3us B XUMUKO-TEXHOJOTUYECKHUX Mpolieccax: ydeOHOe Moco-
oue s By3oB / C. II. Pynobamra, 3. M. Kaprammos. — 2-e¢ u3z., nepepad. u gon. — M.: Ko-
nmocC, 2010. — 478 c.

JlononHuTENbHAS TUTEPATYPA.

1. XKykos, H.II. Onpenenenune rpaHy10MeTPUYECKOTO COCTaBa TBEPABIX TOIUIMB CUTOBBIM
MetoaoM: naboparopHas padora / H.IT. XKykos, E.B. Kapu6, A.C. Yex, 1.B. Poros. — Tam060B:
U3n-so TI'TY, 2007. - 12 c.

2. JIamkos, B.M. Texuuueckuil ananusz tBepAoro Torwimsa: jad. padotsl Ne 1 u Ne 2 mo
temorexuuke / B. W. JIsmkos. — Tamb6os: TUXM, 1977. — 24 c.

3. beruenok, B.M. Tepmogunamuka: na6. padorst / B. WU. beruenok, B. U. Jlsamkos;
TUXM. — Tamb60B, 1992. — 32 c.:

4. beiuenok, B.U. Termmonepenaua: nad. padotsl / B. U. beruenok, U. A. YUepeneHHUKOB;
Tam0. roc. Texs. yH-T. — Tam6oB, 1995. — 32 c.

[Tepuonuueckas mureparypa
1. TEINIOOHEPTETHUKA: Exxemec. TeopeT. u Hay4.-npakT. ;kypH. / PAH u np.

2. ITIPOMBINIJIEHHASA SHEPTETUKA: Exxemec. mpousBoj. - T€XH. )KypH. / Munucrep-
CTBO dHepreTuku PO.

Internet-pecypcsl
1. http://www.xumuk.ru/teplotehnika/
2. http://www.teplota.org.ua/
3. http://x-term.ru/
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OO6uiue noHsATUS O TepMOTpaHC(hHOpMaTOpax: Ha3HAYEHUE, OCOOEHHOCTH TEPMOUHAMU-
YECKUX LUKJIOB HAa IPUMEPE BO3AYIIHOW XOJIOAUIBHONU MAIIUHBI.
[TapokoMIpeCCUOHHBIE XOJIOAUJBbHBIE MalIMHBL. CXeMa yCTpPONCTBAa M peaanu3yeMbIi
TEPMOJAUHAMUYECKUMN LIUKII.

AGCcopOIMOHHbBIE XOJIOUIbHbIE MAIIMHBI. Y CTPOUCTBO U (PYHKIIMOHUPOBAHUE BOJOAM-
MHA4YHON MAIlWHBI.

TemnoBble HACOCHI: HA3HAYECHUE, IPEUMYILECTBA U HEJOCTATKU, CXEMHBIE PELIECHUS.
[ToBbimaromue Tepmorpanchopmaropsl. HazHaueHue, ocCOOCHHOCTHM CXEMHBIX pelle-
HUU.

[IpuHuMn nelcTBUS U OCHOBBI YCTPOMCTBA MapoBbIX TypOuH. OcobeHHOCTH pabOThHI aK-
TUBHBIX U PEAKTUBHBIX TYpOUH, CTETIEHb PEAKTUBHOCTU TYPOUHBI.

ITonsiTHE O COILUIOBOM M JIONIATOYHOW PELIETKAX, XapaKTEPUCTUKU PEIIETKU. Tpeyroib-
HHUKHU CKOPOCTEN U OCHOBBI I'a30IMHAMUYECKOI'0 pacyeTra peleToK.

Bo16op uncna crynenei u uncia QUIMHAPOB MapoBoil TypOuHbl. Pacuér pasmepoB corut u
MEXKJIONATOYHBIX KaHAJIOB.

Pacuér kpyTsiiero MOMeHTa U TEOPETUYECKON MOIIHOCTH CTYTIEHU JABJICHUS TYpPOUHBI.
Tunel noteps u ctpykrypa KIIJ| napoBeix Typoun u I'TY.

PaGoTa TypOuHBI Ha YACTUYHBIX PEKUMAaX, CIIOCOOBI PEryIMpPOBaHUS MOLUTHOCTH apOBBIX
Typoun u I'TVY.

Knaccudukanus u npuHiunuaibabie cxembl I'TY BHYTpEHHETro W BHEIIHETO CTOpaHUS.
IIpeumyiiectBa U HegocTaTku UMNyJIbCHBIX ['TY. IIpeuMyiiecTsa U HETOCTAaTKU NIBYX-
BaJIbHBIX TA30BBIX TYpOUH.

Pa6oune nmpoueccsl mpoTouHbiXx ['TY ¢ HECKOTBKMMU KaMepaMu CropaHusi. 7-s auarpam-
Ma pabouero mpoiecca MHOTOCTYIIEHYaTON TypOUHBI C JOKUTAaHUEM TOIUIMBA U pEereHe-
panuent Temia oTpabOTaHHBIX Ta30B.

Ha3nauenne u xnaccudukanus nopimneBbix JBC, uX oCHOBHbIE BXOJHBIE U BBIXOJHbBIE
napaMeTpbl. be3pasmepHbie xapaktepuctuku mukia JBC. CpenHsas CKOpOCTb, MOPUIHS
KaK Mepa ObICTPOXOAHOCTH JIBUTATES.

Ocnossl TerioBoro pacuera JIBC. Onpeznenenrie 0OCHOBHBIX pa3MepoOB pabOoyero IUJIMH]I-
pa, yncia WIMHIPOB U YKciIa 000pOTOB JBUTATEIIS.

[ToTepu pabdorocnocobnoctu B JABC, nmonsitue o BHyTpeHHeM oTHocuTenbHOM KIIJI.
Oddextusnpiii KIIJ| nurarens. Cpennee uHIUKaTOpHOE U cpeaHee 3G(GEKTUBHOE J1aBie-
HUE.

KunemaTuka u AMHaMuKa KPUBOLIUITHO-IIATYHHOTO MeXaHu3Mma. Cuiibl, JEHCTBYIOIINE B
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nopiHeBbIX JIBC, nX ypaBHOBELINBaHHUE.

18. CkopocTHBIE M Harpy304HasA U APYTUE XapaKTepUCTUKH nopuiHeBbIX [[BC.

19. Haznauenue u kinaccudukanus KOMIpeccopoB. JonmycTuMble CTENEHU MOBBIIICHUS JaB-
JIEHUS, MHOTOCTYIIEHYATOE CKATHUE, POJIb TPOMEKYTOUYHOTO OXJIAKICHHUS.

20. I'a30- ¥ ruApOAMHAMUYECKHE OCHOBBI pacyeTa TypOoO - U ruapomMamivH. YpaBHeHus /l.
bepnynnu, JI. Diinepa u Hepa3pbIBHOCTHU ISl YCTAHOBUBLIUXCS PEXKUMOB TEUECHUSI.

21. YcTpolcTBO OCEBBIX KOMIIpECCOpPOB. PeleTku HanmpaBisiomero anmnapata 1 paboyux Jo-
naTtokK. TpeyroJbHUKN CKOPOCTEN B XapaKTEPHBIX TOUKAX OCEBOI0 KOMIIpECCOpa.

22. OnpenesieHUe BBIXOJAHOT'O JaBJICHUS M pabdOThl Ha MPUBOJ OCEBOTO KOMIIpEccopa.
Buytpennnit nonutponusiii KI1J komnpeccopa. Omnpenenenue uncia 000pOTOB, JTUAMET-
pa pabouero KoJjieca 1 YMcIia JOMaTOK 0OCEBOr0 KOMIIPECcopa.

23. YcTpoiicTBo U pabouuii mpouecc HeHTpoOeKHOTO KoMipeccopa. TeopeTnyeckuil Hamop u
nojaya LEeHTpoOeKHOro Kommpeccopa. Pabora Ha mpuBoa u morpebisiemass MOUTHOCTD
KOMIIpeccopa.

24. IlppuHIMNManpHas cXeMa MOPIIHEBOTO KoMIpeccopa. MaeanpHas u peanbHas UHIUKATOP-
HbI€ JMarpaMMbl MOpPLIHEBOTO Kommpeccopa. Koadduument nogaunm komipeccopa, €ro
3aBUCUMOCTb OT BEJIMYMHBI MEPTBOT0 00BEMA.

25. ®akTophl, OTPAaHUYMBAIOIINE CTENEHb MOBBINIECHUS NaBieHud. OnpeneneHue yucia Cry-
neHe komnpeccopa. CpaBHUTEIBHBIN aHAIN3 PAa3IMYHbIX BAPUAHTOB CKATHS ra3a B KOM-
npeccope (anuadatHoe, MOJIUTPOITHOE, U30TEPMUYECKOE).

26. KOHCTpYKTUBHBIE THUIIBI TOPIIHEBBIX KOMIIpeccopoB. KommpeccopHble YCTaHOBKH,
BCIIOMOTraTeJIbHOE 000PYI0BaHUE ATUX YCTAHOBOK.

27. PerynupoBaHHUE NOJAYH U XapaKTEPUCTUKA MOPIIHEBOIO KOMIIPECCOPA.

28. LlenTpoOesxHble BeHTHIATOPBL. OCHOBBI YCTpOMCTBA U MpUHIUI paboThl. PacueT ckopo-
cTeil Ha paboYMX JOMaTKaxX U B HAMPaBJISAIOUIEM annapare HEHTPOOEKHOIO0 BEHTUIISATOPA.

29. be3pa3zMepHble XapaKTEpUCTUKU LIEHTPOOESKHBIX BEHTUJISTOPOB U OIpejesieHne padboueit
TOYKHU Ha HHX.

30. ®opMbl pabouMx KOJEC W WX BIUSHUE HA BBIXOJHBIC XapPAKTEPUCTUKH LEHTPOOEKHOIO
BEHTHJIATOPA.

3aoauu

1. Onpenenuth MOTEPU SHEPIMHM HA MPEOJIOJICHUE BHYTPEHHErO TPEHHUS NpPU HUCTEUEHUU
napa u3 coruia peakTUBHOM TYpOMHBI CO CTENEHbI0 peakTUBHOCTH p = 0,5, ecnu mapaMeTpsl na-
pa Ha Bxojie B corio p; = 2,7 MlIla u #; = 340 °C, a naBneHnue Ha Beixoje p; = 1,2 MIla. Koad-
¢unuent ckopoctu coruta ¢ = 0,93. HauanpHast ckopocTh mapa nepej coriom c¢; = 50 m/c.

2. OnpenenuTb OTHOCUTENbHYIO CKOPOCTh TEYEHHS Mapa Ha BXOJIE B JIOMATOYHYIO pPEIIeT-
Ky pEaKTHUBHOW TypOMHBI W; CO CTENeHbl0 peakTuBHOCTU p = 0,5, ecau mapameTpsl mapa Ha
BXxojie B comuio p; = 2,5 MIla u ¢, = 340°C, a naBneHnue Ha Beixoje p, = 1,5 MlIla. Koaddumu-
eHT ckopocTu cormia ¢ = 0,89, HayasbHast CKOPOCTH Mapa nepes comioMm c¢; = 50 m/c, cpenHuit
auametp cryneHu d =900 MM, ymucio obopotoB TypouHbl n = 3000 06/MuH, BXOJHOH yromn
a =20°C.

3. Onpenenutb BHYyTpeHHUN oTHocutenbHbIM KIIJ[ cTynenu mpu ucTedeHuu mapa U3 co-
Ila peakTUBHON TYpOMHBI CO CTENEHBIO peakTUBHOCTH p = 0,5, eciiu mapaMmeTpshl rapa Ha BXO-
ne B comio p; = 2,7 MIla u t; = 340°C, a naBnenue Ha Bbixone p, = 1,5 Mlla. Koaddunuent
ckopocTH coria ¢ = 0,93. HauanbHasi ckopocTh napa nepea cormiom ¢; = 50 m/c.
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4. OnpenenuTb OTHOCUTENbHYIO CKOPOCTh TE€UEHHUS Mapa w, Ha BBIXOJE M3 JIOMATOYHOU
PELIETKH PEaKTUBHOM TYypOWHBI CTENEeHbIO peakTuBHOCTU p = (0,5, eciau mapaMmeTpsl mapa Ha
BXojie B comuio p; = 2,5 MIla u ¢, = 340°C, a naBnenue Ha BbIxoje p, = 1,5 Mlla. Koadduu-
eHT ckopocTu cormia ¢ = 0,89, HayasbHast CKOPOCTH Mapa nepes comioMm c¢; = 50 m/c, cpenHuit
auametp cryneHu d =900 MM, yucino o6oporoB TypOouHsl n = 1500 06/MUH U BXOJHOUN yroi
o, = 20°C, BeIX0JHOM yroiu B, = 22°, ckopocTHOU KoahduireHT sonatok y = 0,87.

5. Onpenenuth MIIOMIA/b BBIXOAHOTO CEUYEHHMS f, OAHOW M3 CTYNEHEH cormiia peakKTUBHOMN
TypOMHBI CO CTENEHbIO peakTuBHOCTU p = 0,5, ecid mapaMeTpsl Napa Ha BXOJE B COIUIO
p1=2,4Mlla u t; = 340°C, a naBnenue Ha Bbixoze p, = 1,1 Mlla. Koadduruent ckopoctu co-
mwia ¢ = 0,89, HauanbHas CKOpPOCTh Mapa mepen corioM c¢; = 50 m/c, AeCTBUTENbHBIA Macco-
BbIIl pacxoj napa uepes corio M = 2.5 xr/c.

6. [TapoBast TypOuHa paboTaeT ¢ HavYaJbHBIMU NapameTpamu p, = 3,5 Mlla u ¢, = 435 °C.
JlaBneHnue mapa B KoHaeHcatope py = 0,008 MIla. TypOuHa npuBOAUT B ACHCTBHE JICKTPOTe-
HepaTtop MoIHOCTEIO N, = 15000 kBt. Buytpennuit orHocurensubiii KIIJ{ TypOunst 0, = 0,77,
mexannueckuit KII m, = 0,91, KIIJ renepatopa m.=0,97. Onpenenuts IeWCTBUTEIbHBIN
pacxon napa D (B Kr/c) uepe3 TypOuHY.

7. Onpenenutb 3¢ (HEKTUBHYIO MOIIHOCTh YETHIPEXLUIUHIPOBOIO YETHIPEXTAKTHOTO JTH-
3eNs, €cClIM CpellHee WHAMKaTopHoe naBieHue ero p;= 0,62 MIla. Ywucno o0OopoToB
n =1200 06/munH, nuamerp 1wmHIpa d= 120 MM, paaMyCc KpHUBOILIWIIA KOJIEHYATOrO Baja
r =70 mMm, mexannueckuid KIIJ] npurarens n, = 0,87.

8. OmnpenenuTh YUCIO CTYNEHEeW LEeHTPOOEKHOI0 KOMIIpECcopa U yAENbHYI0 paboTy Ha
MPUBOJI 114 CKaTus Bo3ayxa oT aasieHus p; = 0,1 MIla no naBnenus p, = 1,2 MIla.

9. Onpenenuth YUCIO CTYMEHEH OCEBOr0 KOMIIpeccopa U yIedbHYI padoTy Ha MPUBO/
IUIsL CokaTust Bo3ayxa ot pasienus p; = 0,1 MIla no naBnenus p, = 1,2 Mlla.

10. OnpenenuTs YUCIO CTYNEHEH MOPIIHEBOro KOMIIpeccopa U yaelbHYyl0 paboTy Ha
MPUBOJI 114 CKaTus Bo3ayxa oT gasienus p; = 0,1 MIla no naBnenus p, = 1,2 MIla.

11. Onpenenuts cpeaHee WHAUKATOPHOE AAaBICHHUE p; B LUIUHAPE ABYXTAKTHOI'O YEThI-
PEXUMIMHIPOBOIO MOPIIHEBOIO JBUTATENs, UMEIOUIero AuameTp uuiauHapa d =150 mm, xon
nopiHst s = 180 MM u pazBuBaroiiero 3gphextuBayro MotHocTh N, = 300 kBT. Mexanuueckuit
KIT npunsts 1, = 0,84.

12. Onpenenuts yIeabHYIO XJ1aJ0MPOU3BOAUTEIBHOCTD BO3AYIIHON XOJ0AUIbHON MaIllln-
HBI, KOMITPECCOP KOTOPOM UMEET CTENEeHb MOBBIIeHU AaBieHus A = 4,5. TemnepaTtypa Bo3ay-
Xa Ha BBIXOJI€ M3 Kommpeccopa t, =75 °C, a naBnenue p, = 0,6 Mlla. [Ipou3BoauTenbHOCTD
KOMIIpeccopa o mapameTpaM rasa Ha sxoxe G = 5 m°/c.

OcHoBHas auTEpaTypa.
1. JIamkoB, B.W. TennoBbie ABUraTe I U HarHetatenu: yued. mocooue / B.U1 JlamkoB. —
M.: Abpuc, 2012. — 167 c.
2. JIamixos, B.W. TemnoBeie nBurateny u Haruerarenu: yue6. mocodue / B.W JlsamkoB. —
Tamo6oB: U3a-Bo TI'TY, 2009. — 129 c.

JlonoJHUTENbHAS JIUTEPATYPA.
1. Tpyxunwuii, A.Jl. Terodukanronubie mapoBbie TypOUHBI U TYpOOYCTaHOBKH: yueo. /
A 1. Tpyxunuii, b.B. Jlomakun. — M.: U3a-80 MOU, 2002. — 540 c.
2. Hanes, C.B. I'a30TypOuHHbBIE U TAapOra30Bble YCTAHOBKU TETUIOBBIX AJIEKTPOCTAHLIUMN:
yue6. / C.B. Hanes, B.Jl. Bypos, A.H. Peme3oB.— M.: U3x-Bo MDU, 2002. — 584 c.

12



3. Apxapos, B.W. Termotexnuka: yue6. / B.1. Apxapos. - M., 2004. — 454 c.

4. Kpyros, B.W. Terorexnuka: yue6. / B.U. Kpyros. - M., 1986. — 427 c.

5. Ilocnenos, I'.A. PykoBOACTBO IO KypCOBOMY M JTUIUNIOMHOMY IPOEKTUPOBAHUIO MO XO-
JOAWIBHBIM M KOMIPECCOPHbIM MarmmuHaMm: y4ue6. mocodue / I'.A. Tlocnenos, P.I'. bukranosa,
P.M. I'annaues. — M., 1986. — 264 c.

6. JleonkoB, A.M. IlapoBsie u ra3oBbie TypOuHBI. KypcoBoe mpoekTupoBaHue: y4del. mo-
cooue / A.M. JleonkoB. — M., 1986. — 182 c.

7. JIamkos, B.W. TennoBeie ABUTraTeny U HarHeTaTeNId: METOJ. yKa3aHus K j1ab. padboTtam /
B.U. JIsmixkoB, B.A. Pycun. — Tam60B: uzn-so TI'TY, 2006. — 25 c.

[lepuoanueckas aureparypa.
Kypuan «TypOuHbI U AU3ETN».
Kypnan «TennosHepreTuka.
XKypnan «9HepreTudeckoe 000py10BaHUE.
Kypnan «TernnosneprodppexkTuBHbIC TEXHOTIOTUN.
XKypnan «9HeprocHabxXeHHe U BOJOIOATOTOBKAY.
XKypHan «OnekTpuueckue CTaHIUNY.

S e

[lepuonuueckas nureparypa, 10cTymnHas Ha caiite http://elibrary.ru/

13



