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13.04.01.01 TexHo10rusi NPOM3BOACTBA JICKTPUYECKON U TENJI0BOM JHEPIrUH

ﬂucuunﬂuna: «HUcmounuxku npouzeodocmea menaomul. Ilompedumenu menjiomul)

Bonpocwn

1. Knaccuduxanus cucreMm TEIIOCHA0XKEHHUSI W TMOTpeOuTeNeil TErIOoBOM SHEPruu Mpo-
MBIILJIEHHBIX MTPEANPUATHMA.

2. Meronbl onpejeneHus IoTpeOHOCcTe aOOHEHTOB B TEIIOBOM HEPTUH U ropsiueid BoJE.

3. Bunasl TemnoBbIX Harpy30K. Pacuer ce30HHBIX TEIJIOBBIX HAIPY30K.

4. IlpuHIMOUATBHBIE CXEMBbI BOJSHBIX CUCTEM OTOIICHUS.

5. llpuHIMIHAIBHBIE CXEMBbI TAPOBBIX CUCTEM OTOILJICHUSI.

6. IlpuHnMNUanbHBIE CXEMbl TOPAYETO BOJOCHAOKEHUS MPOMBILUICHHBIX 3[JaHUNA U COOpPY-
KECHUMU.

7. IlpuHIMOUANbHBIE CXEMbI TEIJIOBBIX TyHKTOB.

8. OO0opyaoBaHHE TETUIOBBIX MTYHKTOB.

9. MeTonbl peryaupoBaHusl TEIUIOBBIX HArpy30K B CHUCTEMax TEIIOCHAOKEHHS MPOMBIIII-
JICHHOTO MPEIIPUSITHSI.

10. O01ee ypaBHEHHE PETYJIMPOBAHUS OTIYCKA TETIOBOM SHEPTHUHU.

11. KauecTBeHHOE peryiupoBaHue OTIYCKa TETIOBOI SHEPrUu.

12. KonnuecTBeHHOE PETYIMPOBAHUE OTIYCKA TETUIOBOM YHEPTHUH.

13. KonnuecTBeHHO-Kaue€CTBEHHOE PETYIMPOBAHKE OTITYCKa TEIIOBOM YHEPTHUH.

14. TerioBble CETH, UX HA3HAYEHUE U KIaccUpUKAIUS.

15. Lenb 1 3aa4a TUAPABINYECKOTIO pacyeTa TEIIOBbIX CETeH.

16. MeToauka ruApaBInyE€CKOTO pacueTa TEIIOBbIX CETEH.

17. TIlocTpoeHne Nbe30METPUUECKOr0 Tpaduka TEmIOBOM CETH.

18. Bnusinue naBieHus B TEIJIOBOW CETH HA BHIOOP TUIA MPUCOEIUHEHUSI A0OHEHTOB.

19. [Tox6op sneBatopa.

20. [onGop ceTeBbIX U MOANUTHIBAIOLINX HACOCOB.

21. OCHOBBI TEIIOBOTO pacueTa TEIIOBBIX CETEH MPOMBIIIJIEHHOTO MPEINPUSITH.

22. TenioBo# pacyeT U30JSUUU TPU HAA3EMHOM MPOKIAJIKE TEIIOBBIX CETEH.

23. TenoBo# pacyeT U30JSLUHU PU NPOKIAJAKE TEIJIONPOBOIOB B KaHAIAX.

24. Tpacca u npopuib TETIOBBIX CETEH.

25. 3amura TerIonpoBOI0B OT KOPPO3UHU.



26. MeTonbl IpoBeIeHUs TUAPABINYECKUX UCTIBITAHUM TPYyOOIIPOBOIOB.

27. KOHCTpYKTUBHBIE 0COOEHHOCTH MPOKIAIKN TETUIONPOBOOB B MOJI3EMHBIX KaHAJaX.

28. TpeOoBaHUs K KOHCTPYKIMH MPU OECKaHAJIbHOM MPOKIIAIKE TEIIONPOBOIOB.

29. TpeOoBaHuUs K KOHCTPYKIIMH MPU BO3IYIIHON MPOKIAAKE TEIIONPOBOIOB.

30. KoHcTpyK1Mu onop npy BO3YLUIHOW MPOKIAIKE TEIIIONPOBOIOB.

31. MeToapl KOMIIEHCAIIMU TEMIIEPATYPHBIX YIJIMHEHUN TEIUIONpoBOAOB. KoHCTpyKInu co-
€IUHUTEIBHBIX U KOMIIEHCATOPHBIX YCTPOMCTB.

3aoauu

1. Onpenenuth pacy€THBIM pacxoll TEIJIOThl HA OTOIUICHHE 3[aHUs C TOJIIMHOW CTEH B
2,5 kupnu4a 1 HapykHbIM 00BEMOM V= 10 000 M. OnpenenuTs Takke roJA0BOM pacxo Ter-
JIOTHI Ha OTOIUIEHHE ATOTO 3/1aHUS U YKCJIO YaCOB UCIOJIb30BAaHUSI MAKCUMYMa TEIIOBOH Ipy3-
ku. Pacu€rHas TemrepaTypa Hapy:KHOTO BO3JyXa fyp = 26 °C, TeMnepaTypa BHYTpH IOMEIIE-
HUA t; = 16 °C. CpenHsisi TeMmeparypa Hapy>KHOTO BO31yXa 3a OTOINUTENbHBIM NEPHOJ
z‘cPHap =—5,3 °C npu nnutenbHocTU Ty = 5000 u/roa. OtonutenbHas XapaKTEpUCTUKA 3AaHUS
0,4 Br/(m K).

2. Ilotpebutemnto ornyieHa teriora O = 1 ['I>x B BUae cyxoro HachblIEeHHOTO mapa ¢ al-
comoTHbIM nasienuem 0,5 MIla. Onpenenuts Maccy OTIYIIEHHOTO Mapa, €Ciu OT MoTpedure-
751 OyIeT TMOJIHOCTBIO BO3BpaIlléH KoHAeHcaT ¢ Temmnepatypor 100 °C. OnpenenuTs Takxke Mac-
Cy OTIYLIEHHOTO Tapa, eciii OT noTpedurens Oyaet Bo3BpaieHo 50 % xonaencara. [Ipu pac-
4y€Te MPUHATh, UTO TEMIIEpATypa XOJIOJHON BOJbI Y UCTOYHUKOB TEIUIOCHAOKEHUS U MOTPeOu-
tens 10 °C. DHTanbnuio BOASIHOTO napa NpuHITh i = 2748 xJIx/Kr.

3. Onpenenutb pacxojbl CETEBOW BOJbI y MOTPEOUTENST TOPSYETO BOAOCHAONKEHUS IPHU
MPUCOEIMHEHNH €T0 M0 NapajuleIbHOM CXeMe K 3aKPbITOM TEIJIOBOM 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 Boabl mociie
nojporpesarenisi ropsiuero BopocHaOxkenus 30 °C. Ilpu BapuaHTe OTKpPBITOM TEIJIOBOM ceTU
4acTh BOJBI HA TOpsuee BOJOCHAOKEHUE OTOMpaeTcss U3 00paTHOro TPyOOIpoBOAa MOCIIE CUC-
TeMbI oTomieHus ¢ Temneparypoit 41,7 °C. TemnepaTypa Bojbl, IOCTyNAaOUIEH B CUCTEMY T'O-
psiuero BojiocHaOkeHus, noaaepxuBaercs 60 °C npu temneparype xoiaoaHou Bojasl 5 °C.

4. Kakast Macca TEIUIOHOCHUTEIIS TepsieTcsl B CEKyHAY uepe3 oOpa3oBaBIlieecs MpU aBapuu
OTBEpCTHE ceueHHeM | cM® B CTeHKe Tpy6ompoBoaa? 3afady pelnTh JUisi BOJASHOM CETH C
temneparypoit Boasl < 100°C u p = 1000 KO/M® IS MaponpoBOJa HACBIIIEHHOTO Mapa. B
o0oux BapuaHTax M30bITOUHOE JaBiieHue TeroHocutenen npusaTs 0,4 Mlla u ko dunment
pacxojia OTBEpCTUsI paBHBIM .

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

6. OnpeaenuTs CyMMapHbId pacu€THBIN pacxo TEIUIOTHl HA OTOIUIEHHWE Y BEHTUJISILIUIO JIH-
TEIHOTO 1[eXa, eCIU ero o0bEM Mo HapyxkHOMy mepumetpy 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 BEeHTHISIMOHHAS XapakTepucTuka qo = 1,5 Br/(mK),
CpelHss TEMIIepaTypa BO3yXa B MOMELIEHUH t,; = 10 °C u pacu€THas Hapy>KHas TeMmIiepaTypa
BO3ayxa t; =28 °C.



7. Onpenenutb pacuETHBIM PacXo]] TEIUIOTHI Ha Topsuee BOAOCHAOKEHHUE, Ha TEXHOJIOTHYe-
CKHE€ U OBITOBBIE HYXJIbl MEXaHHUYECKOTO 11€Xa, €CJIM U3BECTHO, YTO CYMMAPHBII pacxoj BOJbI
G, = 2,5 xr/c, cpenHsas Temmneparypa ropsiueid Boasl fy, = 50 °C, Temneparypa XOJOAHOW BOJIbI
te = 10 °C, xoaduimeHT ucnonb3zoBaHus Temia B BogoHarpesarene 1 = 0,9. TemnoémkocTh
BOJIbI TIpUHATH 4,2 KJ[x/(krK).

8. OnpeaenuTs pacxojl BOJbI Ha OTOIUIEHUE NIPU (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 PACUETHBIM HAMOp MUTATEIBHOI'O Ha-
coca KOTEJIbHOM, eclii M3BECTHHI JaBjeHue B Oapabane kotia py = 3,6 Mlla, conporuBienune
BCACHIBAIOLIET0 U HAarHETATEIbHOTO TPpyOOIpoBooB H., = 0,2 MIla, koaduiuent 3anaca mno
Harnopy B = 1,1, MOIITHOCTBH 3NEKTPOABUTATENS AJIsl IPUBOAA MUATATENBHOr0 Hacoca NV, = 100 kBt
u KIIJI nutaTensHOrO Hacoca Ny, = 0,75.

10. Onpenenuth quaMeTp rOpIOBHHBI ;. 37€BaTOpa MPU YCIOBUHU, YTO IPUBEAEHHBIN pacxo/]
BOJIBI JUIS OTOIJIEHUs paBeH Gy, = 14,56 T/4, Temneparypa ceteBoil Boasl T; = 150 °C, Temmnepa-
Typa BOJIbl B mojaromieil Maructpaiu 13 =95 °C, temneparypa BoJibl B 0OpaTHOM MarucTpaiu
Ty = 70 °C.

11. Onpenenuts npeaeabHy0 CKOPOCTh BOABI B TPYOOIPOBOIAX, BhIIIE KOTOPOH JTUHEHHOE
najieHue JaBJICHUS MPAKTUUYECKH MOAUYUHAETCS KBaJApaTUYHOMY 3akoHy. [Ipu pacuére mpuHATH
TemiiepaTypy Boibl 75 °C ¥ 5KBUBAJIEHTHYIO HIEPOXOBATOCTh TPYOONPOBOAOB k,=0,5 MM.

12. OnpenenuTh TEMJIOBBIE MOTEPU M KOJIUYECTBO BBINANAOLIET0 KOHJAEHCATA IS 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 B1/(M-°C); t, = =30 °C. Ilpu pacuére k03pOUIMEHT TEIIOOTAAYH OT MOBEPXHOCTU
M30JISIIMN K BO3AYXY NPUHATH 0y = 23 BT/(M*°C). MecTHbIE TEILIOBBIE OTEPH Y4ecThb KOd(p-
¢unuentom P = 0,25.

HepequL JIUTCPATYPbI:
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1. JIsnukoB, b.A. UcTOYHMKM M CHUCTEMBI TEIUIOCHAOKEHHUS MPOMBIIUICHHBIX MPEANpH-
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172 c.

2. becnanor, B.U. Cuctembl 1 UCTOYHUKHU dHEprocHaOkeHus: yuyeoHoe mocooue / B.U.
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[Tepuonuueckas mureparypa

. TermosHepreTuka.
. [IpombliieHHas TETIOHEPreTHKA.
. DJEKTPUYECKUE CTAHIIUU.
. DHeprocOepeKeHHe.

[lepuonuueckas nureparypa, 10CTymnHas Ha caiite http://elibrary.ru/
. DJEKTPpUYECKUE CTAHIIUU.
. DHepreTuka.
. DHepreTHka 3a pyoexxom.
. DHEpProxo3sucTBO 32 pyOeKOM.

AW N =

o0 3 O\ D

Internet-pecypcsl

1. http://www.ntsn.ru. Caiit )xypHana «HoBOCTH TETIIOCHAOKEHUS».

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

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

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

5. http://elibrary.ru/

ﬂucuunﬂuna: «KomenvHnble ycmanoeku u napozenepamopuiy

Bonpocw

1. Knaccudukanus napoBbix KOTI0B. OCHOBHBIE MapamMeTpbl U 0003HAUYECHMS MAPOBBIX KOT-
JIOB.

2. Tunbl ¥ KOHCTPYKTUBHBIE CXEMBbI MMAPOBBIX KOTJIOB C €CTECTBEHHOM M MHOTOKPATHO IIPUHY-

TUTENIbHON HUPKYJIAIUEH, MPIMOTOYHBIX KOTJIOB.

OcHoBHBIE OnpeieNieHus U KilacCu(UKaIus SHEPreTUYECKOro TOTUIMBA.

4. DieMeHTapHBIM COCTaB U XapaKTEPUCTHUKU SHEPreTHUECKOro TOIIuBa. TeraoTa cropaHus
OpraHUYeCcKOro TOIIUBA.

5. Ob6mee (OCHOBHOE) ypaBHEHHE TEIIOBOro Oananca kotia. Koadduunent n30biTka Bo3ay-
xa. Koad¢uuuent none3Horo NeWCTBHs KOTJIa M Pacxo]] TOIUIMBA. TeruioBble MOTEPH B
KOTJIoarperare.

6. T'openounsie ycrpoiictBa. Mexannueckue popcynku. Poranmonnsie ¢popcynku. [lapoBos-
IOYUIHBIE U TAPOMEXaHUUECKUE (POPCYHKH.

7. T'openounslie ycrpoiicTBa. Buxpessie ropenku. ['a3oBbie ropenku. [ a3oma3yTHbIE TOPEIIKH.

W



1.

12.

13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
217.
28.

29.
30.

O6pazoBanue napa. TpeboBanus, npeabsaBiIsieMble K Boje U napy. HenmpepbiBHas u nepuo-
IUYECKasi MPOIyBKa.
Mertozasl noaydeHus: YUCTOro napa. Cxemsl U KOHCTPYKIIMU CEMIAPUPYIOLIUX YCTPOUCTB.

. CucreMnl [IJIaKO30J0YJaJICHUA. MCXaHI/I‘ICCKaH, IMHCBMATHYCCKAA U TUAPABINYCCKAA CXC-

Ma IIJIaKO30JI0y 1aJICHHUS.
HcnaputenbHble TOBEPXHOCTH HAarpeBa MmapoBoro kotia. ['nmankorpyOHble U ra3onjaoTHbBIE
TONOYHBIE IKpaHbl. BepTHKaIbHBIE TOMMOYHBIE SKPAHBI KOTJIOB C €CTECTBEHHON LIUPKYISALHN-
eil. TonouyHble PKpaHbl TPIMOTOYHBIX KOTJIOB.

Bunel maponeperpesareneii. KomnonoBka naponeperpesareieil. PerynupoBanue remmepa-
TYpBI IIEPErPETOrO Napa.

HuskoreMnepaTtypHble MOBEPXHOCTH HarpeBa. BosmyxomomorpeBaTenu. JKOHOMAaM3ephl.
Koppo3ust moBepxHOCTEN Harpesa.

["'a30BO3MyIIHBIN TPAKT MAPOBOI0 KOTJA. TArOQyThEBBIE YCTPOKCTBA.

[TonroToBka TBEpPAOIO, KUAKOTO U Ta3000pa3HOr0 TOIJIMBA K COKUTAHUIO.

Tennoo6meH B TonoyHol kKaMmepe. MeTtonbl pacyéra TeruiooOMeHa B TOIIOYHOM Kamepe.
TonouyHble yCTpOKCTBA IS COKUTAHUS TOTUIUBA.

Kapkac n 06MypoBka KoTJa.

Apmatypa napoBoro kotia. Bentunn. 3aaBuxku. 3anopHsie KpaHbl. Tpexxo10BbIE KPAHBI.
Apmatypa mapoBoro kotia. O6partHble knanansl. [IpenoxpanurtenbHbie kiananbl. Pemyk-
LIMOHHBIE KJIAIIaHBbI.

Apmatypa napoBoro Koria. PeqyKIMOHHO-0XJIaIUuTENIbHAs YCTaHOBKA.

I"apHuTypa mapoBoro xKoria.

OCHOBHBIE TUIIBI KOMIIOHOBOK MTapOBBIX KOTJIOB.

Temnnosas cxema KoTIIa.

OKcruTyaTanusl KOTEJIbHBIX YCTAaHOBOK. PacTonka KoTia v MOAKIIOYEHUE €r0 K NapoIrpoBO-
ny. Ilonnep:xanue MaTepraIbHOTO PABHOBECUS KOTIIA.

OKcmulyaTanusi KOTEJIbHBIX YCTAHOBOK. YXOJ 3a apMarypoil. O0ciyXKruBaHUE TOTIOK. YXOJ
3a MUTATEIbHBIMU ycTpoiicTBaMu. OOCTy)KMBaHUE BCIIOMOTAaTEIbHOTO 000PY0BaHUS.
OKcruTyaTanusi KOTEJIbHBIX YCTaHOBOK. KpaTkoBpeMeHHass ocTaHOBKAa KOTia. J[nurenpHas
OCTaHOBKa KOTJIa. ABapuiiHas OCTaHOBKA KOTJIA.

OKcrutyaTanusi KOTEJNbHBIX YCTaHOBOK. [lTaHOBO-NpenynpenuTeNbHblii peMOHT. Mexpe-
MOHTHOE o0OciyxuBanue. Texymmii peMoHT. KanutanbHblii peMOHT. ABapUHBIA PEMOHT.
ConepkaHue BpeIHbIX IPUMECEN B MPOAYKTAX CrOPAHHUS. 30J10yIaBIMBAHUE.

OuncTka NpoayKTOB CrOpaHusi OT OKCHUJIOB CEPHI U a30Ta.

OcHoBHas nuTeparypa.
1. XKykos, H.I1. Kotenbubie yctaHoBku: 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 ¢. — 50 k3.

2. Kyxkos, H.II. Korenbubie ycranoBku. [lapoBbie koTibl : yuebnoe nocodue / H. I1. XKy-

koB, H.®. MaiinukoBa, O.H. ITonoB [u ap.]. Tam6. roc. TexH. yH-T. — Tam60B: U3a-so ®I'BOY
BIIO «TT'TVY», 2013. — 80 ¢c. — 50 3k3.

JlononHUTENbHAS TUTEPATYPA.
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[Tepuonuueckas mureparypa

1. TenmosHepreTuka.

2. TlpompbllieHHas TETIOAHEPTeTUKA.

3. DIIEKTpUUYECKHE CTAaHLIHHU.

4. Dkonorus ¥ NpoMbIILIEHHOCTh Poccun.

5. DHeprocOepexeHue.

6. DIJIEKTPUUYECKUE CTAHIINU.

7. DHepreTuka.

8. DHepreTHKa 3a pyOeKoMm.
9. DHeproxos3sqiicTBO 3a pyOeKOM.

[lepuoauyeckas nureparypa, JOCTyIHas Ha cairte http://elibrary.ru/

ﬂucuunﬂuna: «Texnuueckas mepmoouHaMuKa»

Bonpocw

1. TlepBblii 3aKOH TEPMOJWHAMHUKHU B OOIIEM BHUJC, ONPEACICHHE KOJWYECTB BO3JICHCTBUS
JAHHOTO POJIa, 3aIMCh TICPBOTO 3aKOHA TEPMOJAMHAMHUKH JIJIT TEPMOMEXaHUYCCKON CHCTE-
MBI (BBIBOJ).

2.  DHranaenus, ee PU3NYCCKUN CMBICI, MEPBBIA 3aKOH TCPMOJIMHAMUKH B 3alIHCH YepPe3 dH-
TaJIBITHIO.

3. TemnoemkocTH ra3on. TemnoeMKocTu ¢, u c¢,. OnpezaeneHue TEMIOEMKOCTH IPOU3BOJIBHO-
ro Tpoiiecca (BBIBOI). DKCIEPUMEHTAIBHBIC METOBI ONIPEICICHUS TEIIIOSMKOCTEH.

4. DHTpomms KakK BEIMYHMHA, XapaKTePU3YIOIIas OCOOCHHOCTH TEIIIOOOMEHA MEXKIY CHCTE-
MO# 1 cpeoit. DopMyIIbI I pacueTa SHTPOIHUH (BBIBO).

5. PaBHOBeCHBIC M HEPABHOBECHBIC MPOIECCHI, X OCOOCHHOCTH M 3HAYCHHE JIJIS MMPAKTHUKH.
[TpuHITMT BO3pacTaHUs SHTPONHUH (BTOPOM 3aKOH TEPMOIUHAMHMKH ).

6. TloauTpoIHBIE IPOIIECCHI, CBSI3U MEXKY IMapaMeTpaMH, pacyeT TeIUIOTHl U pabOTHI 3a MPO-
1ecc (BBIBOT).

7. Jlmarpamma h-s BOJBI M Tapa, MPHHIIUI €€ TOCTPOCHHS, ONPEACIICHUE MapaMeTPOB CO-
CTOSIHHSI C €€ TIOMOIIIBIO.

8. TlepBbIii 3aKOH TEPMOJMHAMMKH JJIS IMOTOKA ra3a B TEIJIOBOW M MEXaHWYECKOH (hopmax
(BBIBON).

9. ®opmyibl 1 pacyeTa CKOPOCTH U pacxoja MpH TCUCHUH HICaTLHOTO T'a3a WU BOASHOTO
napa (BbIBOJ).



10. Cpsi3b MeXAy CKOPOCTBIO ra3a M CKOpPOCTBbIO 3BYKa, KPUTUYECKHE IMapaMeTpbl MOTOKa
(BBIBOT).

11. Bausaue ¢popmbl KaHala HA CKOPOCTb UCTEUEHUs ra3a (BbIBO).

12. JIuddepennmanbHblii 1 HHTErpajIbHBIN Tpoccenb-3¢(eKThl (BHIBOA).

13. T'a3oBble cMecH, CIOCOObI OMMCAHUS U pacueT UX XapaKTepucTuK. J[Ba crocoba moiyue-
HUSI CMEcCeH, pacueT MmapaMeTpoB CMECH MO M3BECTHBIM IMapamMeTpaM HCXOAHBIX KOMIIO-
HEHT.

14. Brnaxsblii BO3JyX: €r0 OCHOBHbIE XapaKTePUCTUKH, i—d AuMarpaMMa BIaXKHOTO BO3JlyXa U
paboTa c HEl.

15. PacdeTr OCHOBHBIX MPOIIECCOB C BIAKHBIM BO3AYXOM (HarpeBaHUE, OXJaXJICHHE, OCYIIIKa
BO3/lyXa, paboTa CyIIUIbHBIX KaMep).

16. OO6mue nousTus 0 uKKiIax. OCOOEHHOCTH OpPraHU3alUy ITUKIOB XOJIOJUIBHBIX MAIlUH U
TEIIOBBIX HACOCOB. [ToHSATHE O XONOJMIBHOM U TEIUIOHACOCHOM KoddduireHTax, ux u-
3UYECKUIN CMBICIL.

17. Hwukn u treopema Kapno, repmuueckuit KIIJ] n xononunsHeil ko3gdunument nukia Kap-
HO. BTOpOii 3aKOH TEpMOIMHAMUKY TPUMEHHUTENIBHO K TEOPUH LIUKJIOB (BBIBOJ).

18. Tlotepu paboTocnocoOHOCTH, KOADDUIIMEHT KauecTBa Teria (BbIBO).

19. TepmoamHamMuvecKue UKIIbI UI€aTbHBIX KOMIIPECCOPOB. BiusiHue MpOMEKYTOUHOTIO OX-
JaXICHUSI MEX]y CTYNEHAMH Ha 3()PEeKTUBHOCTH pabOThl KOMIpeccopa.

20. TepMmoauHaMUYECKHUE LUKIIBI PEAIbHBIX MOPIIHEBBIX KOMITPECCOPOB.

21. Tepmoamnamuueckuii aHaau3 1ukiIoB nopirHeBbix JIBC (uukn TpuHkiepa, 4acTHbIE CITy-
Yay 3TOr0 ITUKIIA).

22. TepMoauHaMUYeCKUN aHATU3 LUKIIOB MPOTOYHBIX Ta30TYPOUHHBIX YCTAHOBOK.

23. TlapocunoBas ycTaHOBKa, paboTaroias 1o nukiy PeHkuHa, TepMOAMHAMUYECKUN aHAIU3
Takoro nukia. CrnocoOs! noBbieHus 3PGHEKTUBHOCTH TAKOTO IHMKJIA.

24. 1lukn BO3AYIIHOM XOJOAWJIBHON MamuHbl. OnpeneneHue yAeIbHOW XJIaJaoNpOU3BOIM-
TEIBHOCTH U XOJOAWIBHOTO KO3 PUIeHTa.

25. HuMxn mapoKOMIpPECCOPHOM XOJOAWIBHOW MamuHbl. OmnpeneiaceHue yaeabHON XJIaIoIpo-
M3BOJUTEIBHOCTH U XOJOAWIBHOTO KO3 puimeHTa.
3aoauu
1. Ckonbko kuciopoaa (R =259,8 Jx/(kr-K)) Obuto 3akauaHo B OamioH 00beMOM

V=300 11, ecniu naBieHue B HeM yBenuumwioch 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 HadajdbHbIMM napametpamu p; = 1,2 Mlla,
nh=300°Cu/tV;=3 M OBLIO otBesieHo 1000 x/Ix Tenna. OnpenennuTh KOHEYHOE COCTOSHUE
BO3/lyXa U paboTy CKaTus.

3. B cMecutens, o KOTOPOMY IIPOTEKAET MEPETPETHIN Nap ¢ napamerpamu p = 3,5 MIla u
¢t =500 °C, BopsickuBaetcs Boga ¢ temreparypoil £, = 200 °C st yMEHbIIEHU TeMIIEepaTypbl
napa. Kakoe koqnuecTBO BOABI HA 1 Kr mapa cieayeT mojaBarh, YTOOBI TeMIEpaTypa rnapa mo-
cie ucnapenus Boasl ctana 400 °C?

4. HaiiTu TEOpeTUYEeCKYI0 CKOPOCTh aJuabaTHOrO MCTEUEHHUs BOJASHOTO Mapa W3 COIula
JlaBasist JUTs CIIEAYIONIMX YCIOBHIA: MapaMeTpsl Ilapa Ha BXoje B comio p=1,6 MIla, ;=300 °C.
JlaBnenue Ha BbIxoje u3 coria p,=0,1 Mlla. Onpenenuts Takke TeMiepaTypy napa f, Ha Bbl-
XOJI€ U3 COIIA.

5. IIpu ucneiranusx nopuHeBoro J[BC B Tedyenue 5-tu MUHYT ObLI0 M3pacxogoBaHo 80 r
nu3eNbHOro TormBa (Tertora cropanus QP = 42,5 MJx/kr). [Ipu 3TOM Harpyska sJeKTpore-
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HEpaTopa, CIY’Kallero TOPMO3HBIM YCTPOMCTBOM, OINpENEAiIach MO0 BaTTMETPY U COCTaBsja
5 kBT. Onpenenuts Tepmuueckuiit KII nBurarens Ha UCCIEOBAHHOM PEXKUME.

6. Paccunrats Tepmuueckuit KITJ[ nopmueBoro JIBC, padotatomiero no nukiy Tpunkiie-
pa, OCHOBHBIE ITapaMeTPbl KOTOPOTO CIAEAYIOUIME: CTENIEHD CxKaTUA € = 19; cTeneHp NOBbILIECHUS
naBieHus A = 1,5; creneHpb npeaBapuTeNbHOTO paciupenus p = 1,4.

7. XonmoaunbHas ra3oBasi MallMHa, Y KOTOPOW MPOLECCHI CKaTUS B KOMIIPECCOPE U pac-
IIMPEeHUs B JETaHJepe MPOTEKaIOT aauabaTHO, UMEET JIaBJiEHWE Ha BBIXOJIE M3 KOMIIpeccopa
p =0,6 MIla u temneparypy fu,x = 50 °C, a Ha BbIXOJe U3 pedpukepaTopa — TeMIEpaTypy
tpep = —12 °C. Onpenennre XoI0IMIBHBINA KOY(QGHUIUEHT 3TOH XOJIOAUIBHON Ta30BOM MAalIMHBI.

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

9. [lonb3ysich h — s nuarpaMMoil BOASIHOTO Mapa U TaOJMIIaMU HACBIILIEHHBIX COCTOSHUH,
ONpEIENIUTh YACIbHBINA pacxXo/ napa B Kr mapa Ha 1 kBT-4 BeIpabOTaHHOM 3HEpPrUM AJI Mapo-
CUJIOBOM YCTAaHOBKM C LIMKJIOM PeHKuHa, mpu 3TOM IapameTpsl cBexero mapa p; = 7,5 Mlla u
t, =510 °C, naBiieHuEe B KOHJEHCATOPE YCTAHOBKU py, = 0,045 MI]a.

OcHoBHas IUTEpaTypa.

1. JIsmkoB, B.M. TeopeTnueckrie OCHOBBI TEIUIOTEXHUKHU. YueO. mocodue 11 By30B / [lof
pen. B.W. JIsmkoBa. — M.: Beicu. mk, 2008. — 318 c.

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

JlononHUTENbHAS TUTEPATYPA.

1. XKykos, H.II. Onpenenenune rpaHy10METPUYECKOTO COCTaBa TBEPABIX TOIUIMB CUTOBBIM
MeTtoaoM: naboparopHas padora / H.IT. XKykos, E.B. Kapu6, A.C. Yex, 11.B. Poros. — Tam00B:
U3n-o TI'TY, 2007. - 12 c.
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tertorexuuke / B. W. JIsmkos. — Tamb6os: TUXM, 1977. — 24 c.
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[Tepuonuueckas mureparypa
1. TETUIOOHEPTETUKA: Exxemec. TeopeT. v Hayd.-nipakT. )KypH. / PAH u np.

2. [TIPOMBINIJIEHHASA SHEPTETUKA: Exxemec. mpousBo. - T€XH. )KypH. / Munucrep-
CTBO dHepreTuku PO.

Internet-pecypcsl
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Bonpocw

OO6uiue noHATUS O TepMOTpaHC(hHOpMATOpax: Ha3HAYEHUE, 0COOEHHOCTH TEPMOJUHAMU-
YECKUX LMKJIOB HAa PUMEPE BO3AYIIHOW XOJIOAUIBHONU MAIIUHBI.
[TapokoOMNpeCCUOHHBIE XOJOAUJIBbHBIE MAaIIMHBL. CXeMa yCTpPONCTBA M peajnu3yeMbIi
TEPMOJAUHAMUYECKUMN LIUKII.

AGCcopOIIMOHHbBIE XOJIOUIbHbIE MAIIMHBI. Y CTPOUCTBO U (PYHKIIMOHUPOBAHKUE BOJAOAM-
MHA4YHON MAaIlNHBI.

TemnoBble HACOCHI: HA3HAYECHUE, IPEUMYILECTBA U HEJOCTATKU, CXEMHBIE PELIECHUS.
[ToBbimatomue Tepmorpanchopmaropsl. HazHaueHue, ocOOEHHOCTH CXEMHBIX pelle-
HUM.

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

IToHsiTE O COILUIOBOM W JIONIATOYHOW PELIETKAX, XapaKTEPUCTUKU PEIIETKU. Tpeyroiib-
HHUKHU CKOPOCTEN U OCHOBBI ['a30IMHAMUYECKOI'0 pacyeTa peleToK.

Br16op uncna cryneHei u uncia HUIMHAPOB MapOBOM TypOuHBI. PacyéT pasmepoB cormt u
MEXKJIONATOYHBIX KaHAJIOB.

Pacuér kpyTsiiero MOMeHTa U TEOPETUYECKON MOIIHOCTH CTYTIEHU JABJICHUS TYpPOUHBI.
Tunel noteps u ctpykrypa KIIJ[ naposeix Typ6un u I'TY.

. PaboTa TypOMHBI HAa YaCTUYHBIX PEXKUMAX, CIIOCOOBI PEryJIUPOBAHUS MOIIIHOCTH MAapOBBIX
Typoun u I'TVY.

Knaccudukanus v npuHuunuaibabie cxembl ' TY BHYTpEHHErO M BHEIIHETO CrOpaHMUS.
IIpeumyiiectBa U HegocTaTku UMNyJIbCHBIX ['TY. IIpeumyiiecTsa U HEIOCTATKU IBYX-
BaJIbHBIX TA30BBIX TYpOUH.

Pa6oune nmpoueccsl npoTouHbiXx ['TY ¢ HECKOTBKMMU KaMepaMu CropaHusi. 7-s auarpam-
Ma pabouero mpolecca MHOTOCTYIIEHYaTON TypOUHBI C JOKUTaHUEM TOIUIMBA U pEreHe-
panuent Termia oTpabOTaHHBIX Ta30B.

Ha3nauenne u knaccudukanus nopimseBbix JJBC, uX OCHOBHbIE BXOJHBIE U BBIXOJIHbBIC
napaMeTpbl. be3pasmepHbie xapaktepuctuku mukia JBC. CpenHsast CKOpOCTb, MOPUIHS
KaK Mepa ObICTPOXOAHOCTH JIBUTATEIS.

OcnoBnl TerioBoro pacuera JIBC. Onpeznenenre 0CHOBHBIX pa3MepoOB pabOyero IUJIMH]I-
pa, yncia WIMHIPOB U YKciIa 000pOTOB JBUTATES.

[ToTepu pabdorocnocobnoctu B JABC, nmonsitue o BHyTpeHHeM oTHOocuTenbHOM KIIJI.
Oddextusnpiii KIIJ| neurarens. Cpennee uHaukaropHoe u cpeasee 3¢(GHeKTUBHOE J1aBie-
HUE.

KunemaTnka u AuHaMuKa KPpUBOLIUITHO-IIATYHHOTO MeXaHu3Mma. Cuiibl, JEHCTBYIOIINE B
nopiHeBbIX JIBC, ux ypaBHOBELINBaHHUE.

CKOpOoCTHBIE M HArpy304Has U Ipyrue xapakrepuctuku nopmHesbix JIBC.

Ha3nauenue u kinaccudukanus KOMIpeccopoB. JJonycTUMBble CTENEHU MOBBIIICHUS JaB-
JICHMs, MHOTOCTYIIEHYATOE CoKaTUE, POJIb IIPOMEKYTOUYHOI'O OXJIAXKICHUS.

['a30- ¥ ruapoAMHAMUYECKHE OCHOBBI pacyeTa TypOoO - U ruapomMamivH. YpaBHeHus /l.
bepnynnu, JI. Diinepa u Hepa3pbIBHOCTHU ISl YCTAHOBUBILIUXCS PEXKUMOB TEUECHUSI.

. YCTpOMCTBO OCEBBIX KOMIIPECCOPOB. PeleTky HanmpaBisiolero amnmnapara 1 paboyux Jo-
aToK. TpeyroJbHUKHU CKOPOCTEN B XapaKTEPHBIX TOUKAX OCEBOIO KOMIIPECCOPA.
Onpenenenue BBIXOJHOTO JAaBleHUS W PpabOThl Ha MPUBOJ OCEBOTO KOMIIpeccopa.
Buytpennnit nonutponusiit KI1J komnpeccopa. Onpenenenue uncia 000pOTOB, TUaAMET-
pa pabouero KoJjieca 1 YUcIia JOMaTOK OCEBOr0 KOMIIPECcopa.



23. YcTpoiicTBO U pabounii mpouecc HeHTpoOeKHOTo KoMipeccopa. TeopeTnyeckuil Hanop u
nojaya LEHTpoOeKHOro Kommpeccopa. Pabota Ha mpuBoa u morpebdisiemass MOUTHOCTD
KOMIIpeCcopa.

24. IlppuHIMNManpHasg cXeMa MOPIIHEBOTO KoMIpeccopa. MaeanpHas U peanbHas UHIUKATOP-
HbIE JMarpaMMbl MOPUIHEBOTO Kommpeccopa. KoadduuneHt nmogaun kKommpeccopa, €ro
3aBUCUMOCTb OT BEJIMYMHBI MEPTBOT0 00BEMA.

25. ®akTophl, OTPAaHUYMBAIOIINE CTENEHb MOBBINIEHUS NaBieHud. OnpeneneHne yucia Cry-
neHe komnpeccopa. CpaBHUTEIBHBIN aHAIN3 PAa3IMYHbIX BAPUAHTOB CKATHS ra3a B KOM-
npeccope (annabdaTHOE, IOIUTPOIHOE, U30TEPMHUUECKOE).

26. KOHCTpYKTUBHBIE THUIIBI TOPIIHEBBIX KOMIIpeccopoB. KommpeccopHble YCTaHOBKH,
BCIIOMOTraTeIbHOe 000PYI0BaHUE 3TUX YCTAHOBOK.

27. PerynupoBaHHUE NOJAYH U XapaKTEPUCTUKA MOPIIHEBOI'O KOMIIPECCOPA.

28. LlenTpoOesxHble BeHTHIATOPBL. OCHOBBI YCTpPOMCTBA U MPUHIMUI paboThl. PacueT ckopo-
cTeil Ha paboyYMX JOMaTKaxX U B HAMPaBJISIOUIEM annapare HEHTPOOEKHOIO0 BEHTUIISATOPA.

29. be3pazMepHble XapaKTEpUCTUKU LIEHTPOOESKHBIX BEHTUISAITOPOB U OIpejesieHne padboueit
TOYKHU HA HHX.

30. ®opMbl pabouMx KOJEC W UX BIUSHUE HA BBIXOAHBIC XapAKTEPUCTUKH HEHTPOOEKHOIO
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 cormio p; = 2,7 MlIla u ¢, = 340 °C, a naBnenue Ha Beixoje p; = 1,2 MlIla. Koad-
¢unuent ckopoctu comta ¢ = 0,93. HauanpHasi ckopocTh mapa nepej coriom c¢; = 50 m/c.

2. OnpenenuTb OTHOCUTENbHYIO CKOPOCTh TEYEHHS Mapa Ha BXOJIE B JIOMATOYHYIO pPEIIeT-
Ky pEaKTHUBHOM TypOMHBI W; CO CTENEeHbI0 peakTuBHOCTU p = 0,5, ecau mapameTpsl napa Ha
BXxojie B comio p; = 2,5 MIla u ¢, = 340°C, a naBnenue Ha Beixojae p, = 1,5 Mlla. Koaddumu-
eHT ckopocTu cormia ¢ = 0,89, HayasbHast CKOPOCTH Mapa nepes comioMm c¢; = 50 m/c, cpenHuit
auametp cryneHu d =900 MM, ymucio obGopotoB TypouHbl n = 3000 06/MuH, BXOJHOHN yron
a =20°C.

3. Onpenenutb BHYyTpeHHUN oTHocutenbHbIM KIIJ[ cTrynenu mpu ucTedeHuH 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 MIla. Koaddunuent
ckopocTH coria ¢ = 0,93. HauanbHasi ckopocTh napa nepea cormiom ¢; = 50 m/c.

4. OnpenenuTb OTHOCUTENbHYIO CKOPOCTh TE€UEHHUS Mapa w, Ha BBIXOJE M3 JIOMATOYHOU
PELIETKH PEaKTUBHOM TYypOMHBI CTENEHbIO peakTuBHOCTU p = (0,5, eciau mapaMmeTpsl mapa Ha
BXojie B comuio p; = 2,5 MIla u ¢, = 340°C, a naBnenue Ha BbIxojae 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, yucino obopotoB TypOouHsl n = 1500 06/MUH U BXOJHOHM yron
o = 20°C, BeIX0JHOI yroi B, = 22°, ckopocTHOU KoahduireHT sonatok y = 0,87.

5. Onpenenuth MIIONIAIb BBIXOJAHOTO CEUYEHHMS f, OAHOW M3 CTYNEHEH cormia peakKTUBHOMN
TypOUHBI CO CTENEHbIO peakTUBHOCTU p = 0,5, eciiu mapaMeTpsl Napa Ha BXOJE B COIUIO
p1=2,4Mlla u t; = 340°C, a naBnenue Ha Bbixone p, = 1,1 Mlla. Koaddurnuent ckopoctu co-
mwia ¢ = 0,89, HavanbHas CKOPOCTh Mapa mepen comioM c¢; = 50 m/c, AeCTBUTENBHBIA Macco-
BbIIl pacxoj napa uepes corio M = 2.5 xr/c.
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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 n;, = 0,77,
mexannueckuit KII m, = 0,91, KIIJ renepatopa m,=0,97. Onpenennuts IeWCTBUTEIbHBIN
pacxon napa D (B Kr/c) uepe3 TypOuHY.

7. Onpenenutb 3QPEKTUBHYIO MOIIHOCTh YETHIPEXIUIUHIPOBOTO YETHIPEXTAKTHOTO JTH-
3eNsl, €Cld CpeiaHee WHAUKATOpHOEe naBieHue ero p; = 0,62 MIla. Ywucio o6oporos
n = 1200 o6/muH, auamerp umauHApa d= 120 MM, paauyc KpHUBOIIMIA KOJEHYATOTO Baja
r =70 mMm, mexanundeckuid KIIJ] npurarens n, = 0,87.

8. OnpenenuTh YUCIO CTYMEHEH IEHTPOOESKHOTO KOMIIpeccopa M YACIbHYI0 padoTy Ha
MPUBOJI 114 CKaTus Bo3ayxa oT aasieHus p; = 0,1 MIla no naBnenus p, = 1,2 MIla.

9. Onpenenutb YUCIO CTYMEHEW OCEeBOro KOMIIpeccopa M YACIbHYI paboTy Ha MPUBOJ
IUIsL CokaTusl Bo3ayxa ot pasienus p; = 0,1 MIla no naBnenus p, = 1,2 Mlla.

10. OrnpenenuTs YUCIO0 CTYNEHEH MOPIIHEBOTO KOMIIpEccopa M yaelbHYI0 paboTy Ha
MPUBOJI 114 CKaTud Bo3ayxa oT gasienus p; = 0,1 MIla no naBnenus p, = 1,2 MIla.

11. Onpenenuth cpeaHee UHAMKATOPHOE NABJICHUE p; B NWIMHAPE JTBYXTAKTHOTO YEThI-
PEXIMIMHAPOBOTO MOPITHEBOTO JABUTATENS, UMEIOIIEro auaMeTp mwinHapa d = 150 MM, xon
nopiHs s = 180 MM u pazBuBaroiiero 3gphextuBHyro MorHocTh N, = 300 kBT. Mexanuueckuit
KIT npunsts 1, = 0,84.

12. Onpenenuts yaeabHYIO XJIAAOMPOU3BOAUTEILHOCTh BO3AYIITHON XOJOAUIBHOW Malllu-
HBI, KOMIIPECCOp KOTOPOM MMEET CTENeHb MOBBINIEHUS JaBiieHus A = 4,5. Temneparypa Bo3iy-
Xa Ha BBIXOJI€ M3 Kommpeccopa t, =75 °C, a naBnenue p, = 0,6 Mlla. [Ipou3BoauTenbHOCTD
KOMIIpeccopa [0 mapaMeTpaM rasa Ha Bxoge G = 5 m'/c.
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