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AHHOTAIUA

B pamkax Hanpapnenus 650800 «TemnosnepreTuka» Ha Kadeape DHEpreTUuKu
peanu3yeTcsi MOATrOTOBKA AMIUIOMHPOBAHHOTO CIEUUATUCTA M0 CIEeHHAIbHOCTH
140101. 65 - "TernoBbie 2JIEKTPUUECKUE CTAHLIUU".



PABOYAS ITPOI'PAMMA

1. HEJIX U 3AJTIAYN JTUCHUTIJTIMHBI

[Ipenmerom m3yuenust aucuuiuivHbl "IlaporazoBele W ra3oTypOMHHBIE yCTa-
HOBKM TOC" ABNSIOTCS OCHOBHBIE THUIBI M CXEMbI MApOTa30BBIX U ra30TypOMHHBIX
YCTaHOBOK.

[{enbro TUCHUIUIMHBI SBISETCS U3yYEHHE CXEM Mapora3oBbIX U Ta30TypOMHHBIX
YCTaHOBOK, WX TEXHUKO-DKOHOMHYECKHX IMOKa3aTelell, XapaKTepUCTUK, 000py10Ba-
HUS U pEKUMOB PabOTHI.

3anadeil W3ydeHHs] NUCUMUIUIMHBI SBJSIETCS OOecreueHre 3HAHUM CTYyIEHTOB B
00JacTy nMapora3oBbIX U ra30TYPOMHHBIX YCTAHOBOK.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OOII BIIO:

['ocynapcTBeHHBIM 0Opa3oBaTEIbHBINM CTaHIAPT IMOATOTOBKH HHXKEHEpa IO
crneruanbHocT 140101 "TennoBble 3MEKTPUYECKUE CTAHUUM' BKIIOYAET U3YYEHUE
nucuumuinHbl "Tlapora3oBbie u razotypOounHbie yctanoBku TOC" B paznene CII.JIC.
®.1

[lepeueHb UCHUIUIMH, OCBOEHHUE KOTOPBIX HEOOXOIUMO MPHU U3YUCHUHU JTaHHOM
U CIUTIINHEI

TeopeTnyeckre OCHOBBI TEIIOTEXHUKU. Tepmoanuamuka: OCHOBHBIE 3aKOHBI U
TEPMOJIMHAMUYECKHUE MTPOLECCHl HICATBHBIX U PeanbHbIX ra3os; I, I 3akoHbI TEpMO-
JTUHAMUKH; TaOJUIIGI, 1S- U PV- JUArpaMMbl BOJSIHOTO Tapa; MCTEUCHHUE U MPOIIECC
JPOCCETUPOBAHKS Ta30B W MAPOB; IMUKJIBI MAPOTYPOUHHBIX YCTAHOBOK; KOMIIPECCO-
PbI; IIUKIIBI XOJOANIBHBIX YCTAHOBOK.

TeopeTnyeckre OCHOBBI TEIUIOTEXHUKH. TerioMaccooOMeH: OCHOBHBIE MOJIO-
YKEHUs TEIJIOMPOBOHOCTH; KOHBEKTHBHOTO TEIJIOOOMEHA; TEIJIOOOMEH H3JTy4YeHU-
€M; KOHCTPYKIIMS U MPUHIIUI JACHCTBUSI TEIIIOOOMEHHBIX aIllapaToB.

KoTenbHble YCTAaHOBKM U MapOreHEepaTopbl: KOHCTPYKIUS KOTEJIbHBIX YCTaHO-
BOK U NPUHIIBIN JEHCTBUS.

TypOuHBI TEIUIOBBIX W ATOMHBIX JJICKTPUUYECKHX CTAHIIUN: KOHCTPYKIUS H
MIPUHIINAI IEUCTBHUS MMAPOBBIX TYpOUH, pereHepaTUBHAS CXeMa.

3. 3HAHUA U YMEHUSA OBYYAIOLIEI'OCA, POPMUPYEMBIE B
PE3YJIbTATE OCBOEHUA JNCIIAIIJIMHBI

B pesynbprare nusydeHus IUCUUILUIMHBI CTYACHTHI JOJDKHBI 3HATH

- YCTPOWCTBO COBPEMEHHBIX CTAIMOHAPHBIX Ta30TypOUHHBIX ycTaHOBOK (I'TY);
- LIUKJIbI TA30TYPOMHHBIX YCTAaHOBOK;

- OCHOBHBI€ ITYTH IMOBBIIICHUS TepMOouHaMudeckont agdextuBHocT ['TY

- OCHOBHBIE TUIIbI TEILUIOBLIX cxeM ['TY;

- OCHOBHBI€ THIIBI Mapora3oBbix ycTaHoBOK (I1IY);

- WCIIOJb30BaHUE MApOra3oBBbIX CXEM JJII MOJEPHHU3ALNH SHEPreTUYECKHUX Ia-

POCHIIOBBIX OJIOKOB MYTEM MX HAJACTPONKH ra30BbIMU TypOUHAMU;
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- ucnosib3oBanue [1I'Y npu npoexktupoBanuu TOC ¢ BBICOKMMH SKOJIOTUUECKHU-

MM I10Ka3aTCIIAMMU,

- KI/IH, ABTOMATHYCCKHEC PETYJIATOPbI U TCXHOJIOTHUYCCKUC 3alllMTBl B CXEMaX

IMapora3oBbIX YCTAHOBOK.

YMeTs:

- BBIINIOJIHATH PACUYCT TCIIJIOBBIX CXEM FaBOTyp6I/IHHLIX YCTaHOBOK;
- BBIINIOJIHATH PACUYCT TCIIOBBIX CXEM IAPOIra30BbLIX YCTAHOBOK;

- OIIPCACIIATb OHCPICTUYCCKHUC II0KA3aTCIIM IMApOra3oBbIX CXCM M HUX pa6OTbI

IIPU IEPEMEHHOM PEXHUME.

4. CTPYKTYPA n COAEPXKXAHHUE JUCHUTITJINHBI
«ITAPOI'A3OBBIE U TA3OTYPBUHHBIE YCTAHOBKHN»
Ne | MoayJib AUCHUILIMHBI Buabl yueOHoi padoThI ®opmbl
n/ Jlekuuu | Ilpaxr. Jladop. | CPC | Texkymiero
1| (4ac.) | (uac.) |(4ac.) | (4ac.)| KOHTPOJA
Cemecmp 9
1 | Mooyns 1 «I'azomypoun- |8 6 22 Ioceme-
Hble YCMAaHOoB8KU» HHeE JIeK-
1.1 YcrpoiicTBO coBpemMeH- 1107078
HBIX CTallMOHAPHBIX a30- Otuetsl
TypOMHHBIX YCTAaHOBOK 10 BbI-
(I'TY). MOJIHe-
1.2 Iuxbl ra30TypOMHHBIX HHIO J1a-
YCTaHOBOK. ooparop-
1.3 OcHOBHBIE ITyTH MO- HBIX pa-
BBIIICHUS] TEPMOJUHAMU- ooT.
yecKor 3(pheKTUBHOCTH
I'TY
1.4 OcHOBHBIE THUIIBI TETI-
70BbIX cxeM [TV,
2 | Mooyns 2 «Ilapozazoevte | 20 8 26 Iocemre-
YCManosKu» HHeE JIeK-
2.1 ITapora3oBble yCTaHOB- 111178
ku (IITY). OT14eTnl
2.2 Ilapora3oBble yCTaHOB- 110 BbI-
KU C YTWIM3AUUOHHBIMU MoJIHe-
apOBBIMU KOTJIaMu HMIO JIa-
(VIIK). 2.3 TIlapora3oBsie ooparop-
YCTAaHOBKA C BBICOKOHA- HBIX pa-
MOPHBIM TAPOTEHEPATOPOM 0oT.

(BIID).

2.4 Ilapora3oBble yCTaHOB-
KA CO cOpOCOM YXOMSIIUX
razoB I'TY B Tonky mapo-




BOT'0 KOTJIA.
2.5 Hcnonb3oBaHue mapo-
ra3oBbIX CXE€M ISl MOJEp-
HU3AlUA DHEPreTHYECKUX
NapOCUJIOBBIX OJIOKOB ITy-
TEM WX HAJICTPOMKH TIa3o-
BBIMU TypOMHAMHU.

2.6. Ilapora3oBbie ycTa-
HOBKM Ha TBEPJIOM TOILIU-
BE.

2.7 Ponp III'Y pnst cokpa-
HICHHUS BPEOHOTIO BO3IECH-
CTBUSI Ha OKPYXAIONIIYIO
cpeny.

2.8 KHMII, aBToMaTnueckue
PEryJIATOPbl U TEXHOJIOTH-
YECKHE 3allUThl B CXEMax
MapoTra30BbIX YCTAaHOBOK.

5. COAEPXKXAHMUE PA3JIEJIOB U TEM JUCIIUIIJIMHBI

5.1 JIEKIIUAN

Cemecmp 9

Mooyns 1 «I azomypounnvle ycmanoeKu
Tema 1. YCTpoiCTBO COBPEMEHHBIX CTAIIMOHAPHBIX I'A30TYPOMHHBIX YCTAHOBOK
(I'TY). KoncTpykuus BO3AYIIHOIO KOMIPECCOPA, KAMEPBI CrOPaHMs, Ta30BOM Typ-
ounsl. [IpenmyiiecTBa u HegoCTATKH B 00s1acTh mpuMmeHeHus ['TY.
Tema 2. Hlukabl ra3oTypOMHHBIX YCTAHOBOK. [{MKJIbI ra30TypOMHHBIX YCTAHOBOK C
MOABOAOM KOJIMYECTBA TEIUIOTHI B MpoLecce v=const U p=const. CpaBHEHNE 1TUKIIOB
I['TY.
Tema 3. OcHOBHBbIC NMYTH NMOBBIMIEHUA TEPMOAHMHAMHMYECKO 3¢ dekTHBHOCTH
I'TY. PerenepaTuBHbINM NOAOTPEB BO3yXa HA BXoJe B kaMmepy cropanus ['TY. Ilpu-
MEHEHHE MHOTOCTYIIEHYATOTO CKATHUS BO3AYyXa B KOMIIPECCOPE U MHOTOCTYNIEHYATO-
ro noasoabl temiaa B ['TY. OcHOBHBIE (DaKTOPBI, BIUSIONIME HA IKOHOMUYHOCTH
['TY. Meroauka pacuera sHepreTudeckux nokaszarenevt ['TY u ux ananus npu ne-
PEMEHHOM pEKUME paOOTHI.
Tema 4 OcHoBHbIe THNBI TemOBbIX cxeM I'TY. Mcnons3zoBanue I'TY B kauecte
MUKOBBIX YCTAaHOBOK. OcHOBHBIE TerioBble cxeMbl [ TY. IlyckoBble U EpeMEHHbIE
pexumMbl paboThl, cuctembl ynpasiaeHus ['TY. OOue cBenenust u cxembel ['TY Ha
ADC.

Mooyns 2 «llapozazoevle ycmanoexkuy
Tema S. Ilaporazossie ycranoBku (III'Y). IloHATHE 0 mMaporasoBoM yCTaHOBKE.

Tunossle cxemsl III'Y. Tepmonnnamuyeckue nuKIbl OCHOBHBIX TUIOB III'Y.
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Tema 6. Ilapora3oBble YCTAHOBKH € YTWIN3AUMOHHBIMU NMAPOBBIMH KOTJIAMH
(VIIK). CoctaB 000pya0oBaHUsI, XapaKTEPUCTUKU W pacueT mokazarener III'Y ¢
VIIK 6e3 poxuranus TOIMBa B KoTjie (OMHapHbIE YCTAHOBKU) U C JIOKUTAHUEM TO-
ruBa. Beibop ocHoBHBIX mapameTpoB III'Y ¢ VIIK.

Tema 7. IlaporasoBbie YCTAHOBKHM C BBICOKOHANIOPHBIM MAapPOreHePaTOPOM
(BIII'). CocraB 0b60pymoBaHUs, XapaKTEPUCTUKU U pacdeT mnokazarened [II'Y c
BIII'. Metoasl pacuera nokazareneu 1II'Y ¢ BIII' ¢ yueTtom nepemMeHHbIX PEXUMOB
uX paboThI.

Tema 8. Ilapora3zoBsie ycTaHOBKHM cO cOpocom yxoasimux razos I'TY B Tonky
napoBoro kotrja. CocraB 00OpyAOBaHMS, XapaKTEPUCTUKNA U pacyeT Mokazaresieil
[II'Y co copocom yxoasmux razoB ['TY B Tonky mapoBoro kotia. MeTonsl pacuera
MoKa3aTesel ¢ y4eTOM MEPEMEHHBIX PEKUMOB UX PabOTHI.

Tema 9. Ucnosb30BaHNe Mapora3oBbIX CXeM IS MOJAEPHHU3ALMHM JHepreruye-
CKHUX MAPOCHJIOBBIX OJIOKOB IyTeM UX HAJACTPONKH ra30BbIMU TypOMHAMHU. AHA-
JIN3 TEIUIOBBIX CXEM M TEXHUYECKUX PEUIEHUM, ONPEICIICHUE YHEPreTUYECKUX MOKa-
3areliel Mapora3oBbIX CXeM U UX paboTa MpU MEPEMEHHOM PEKUME.

Tema 10. ITapora3zoBbie YCTAHOBKM Ha TBepPAOM ToIluIuBe. lVcronb3oBaHue Tex-
HOJIOTMM BHYPHUIMKIIOBON razudukanuu yrias ans co3ganus I1I'Y ¢ ytunmuzanuos-
HbIMU MapoBbIMH KOoTiamu. [II'Y ¢ KOTIIOM ¢ HMPKYJIAIMOHHBIM KHISIIUM CIIOEM
(IKC) nns coxvranust HU3KOCOPTHBIX YIJICH.

Tema 11. Poas IIT'Y nis1 cokpaneHusi BpeTHOT0 BO31eHCTBUS HA OKPYKAIOLILY IO
cpeny. Mcnonb3oBanue I1I'Y npu npoextupoBannut TOC ¢ BBICOKMMHU 3KOJIOTHAYE-
CKMMHU ITOKA3aTEIISIMH.

Tema 12. KUII, aBTOMaTH4YeCKHE PEryJsiTOpbl M TE€XHOJOTHYEeCKHEe 3aAIlUTHI B
cXxeMax mapora3oBbIX YCTAHOBOK.

5.2 MIPAKTUYECKUE 3AHATUA

IIpakTuyeckune 3aHATHS

1. Pacuer nukI0B ra30TypOMHHBIX YCTAaHOBOK

2. Metonp! oBbitieHus KI1/ ra3oTypOMHHBIX yCTaHOBOK

3. Pacuer sHepreTuyecKkux nokasarenel ra3oTypOMHHBIX YCTaHOBOK

4. Pacuer xapaKTepUCTHUK MTAPOTa30BbIX YCTAHOBOK C YTHJIM3AaLIMOHHBIMU Mapo-
BBIMH KOTJIAMH

5. PacyeT xapakTepuCcTHK napora3oBslx ycTaHOBOK ¢ BIIT

6. OnpeaeneHne SJHEPreTUYECKUX MTOKa3aTeNIel Mapora3oBbiX YCTAHOBOK IS
Pa3IUYHBIX PEKUMOB PAOOTHI

6. CAMOCTOATEJIBHASA PABOTA CTYAEHTOB
CamocrosiTenpbHasi paboTa MpeaycMaTpUBAET TMOATOTOBKY K JICKIIMOHHBIM M
PaKTUYECKUM paboTaM.

No | Ne paznena (temsr) auc- | ®opmMa (BHI) caMOCTOSATENbHON | TpymoeMKoCTh

n/n IIUTLTUHBI palboThI B yacax
Cemecmp 9

1 ‘ Mooyne 1 «I azomyp- | IlonroroBka K JIEKIMOHHBIM M ‘ 22




OunHble ycmanoekuy | IPaKTUYECKUM paboTaMm.

2 Mooyns 2 «Ilapozazo- | llonrotoBka K JEKIUOHHBIM U | 26
8ble YCMAHOGKUY NPAKTUYECKUM paboTaM.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

Hawnnyumeit rapantueii TIiyOOKOTO ¥ MPOYHOTO YCBOSHUS AUCITUTUIMHBI SIBIISI-
eTCsl 3aMHTEPECOBAHHOCTh CTYACHTOB B IpuoOpeTeHuu 3HaHuid. [losaTomy ansa moa-
Jep’KaHUsI UHTEpeca CTYJEHTOB K MaTepualy JUCUUILIMHBI HEOOXOAUMO MCIOJIb30-
BaTh pa3jM4YHbIE O0pa30BaTEIbHbIE TEXHOJOTUU M 3a/I€MCTBOBATH BCE ATPUOYTHI
MPOIIECCA HAYYHOTO MTO3HAHUS.

[Ipu npenogaBanuu qucuUIUIMHbL «IlaporazoBbie U ra30TypOUHHbBIE YCTAHOBKHU
TOC» ucnoab3yeTcst TEXHOJIOTUS MOAYJIBHOTO 00yUEeHUSI.

[Ipn dyreHUHn JEKUUN MO JTAHHOW JUCIUILUIMHE MCIOJIB3YETCS TAKOWM HEMMHUTA-
IMOHHBIA METOJI aKTUBHOTO 00yueHus, kak «IIpobnemuas nexuusi». [lepen nzyuenu-
eM Moayisi o00o3HavyaeTcs mpobsieMa, Ha pelieHne KOTOpor OyneT HampaBJeH BeCh
MOCIIEIYIOIIUK MaTEPUAIl MOTYJIS.

[Ipu mpoBeaeHNH MPAKTHUECKUX 3aHITHA MOYKHO HCIOJb30BaTh J1O0 «Mo3-
roBoi mrypm», 1160 «Meron [enbdpu», koTopeie OyayT HampaBieHHbIE Ha BOBJIE-
YEHNE BCEX CTYJCHTOB B PEIICHUN KOHKPETHBIX 3a4a4.

8. OHEHOYHBIE CPEIACTBA JJA TEKYHEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIMU IO UTOTI'AM
OCBOEHUA JANCIHHUIIJINHBI n YYEBHO-METOANYECKOE
OBECITEYEHUE CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB

K npomexyTounsiM (popmaM KOHTPOJISE 3HAHUM OTHOCSTCS OJIMLI-OMPOC HA JIEK-
LUSX, TECTUPOBAHUE U IPOBEpOUHbIe paboThl. Hike mpeacTaBieH BapuaHT TECTOBBIX
3aJJaHUIl ¥ IPOBEPOUHBIX PAOOT MO U3yYaEMbIM TEMaM.

8.1 3aganus nuisA Tekyuel MPoBepPKH 3HAHUI
Ilo meme Ne 1
1. 'a3oTypOuHHAs yCTaHOBKA — 3TO ...
2. Bo3aymHelil KoMOpeccop — 3TO ..., OH COCTOUT U3 ...
3. Kamepsi cropanus ['TY 6biBatoT ...
4. OCHOBHBIE JIEMEHTHI ra30BOM TYpOUHHI ...
5. Cucrema oxyakaeHus ra30Boil TypOMHBI BKJIIOYAET B ce04 ...
Ilo meme Ne 5
1. ITapora3oBas ycTaHOBKa — 3TO ...
2. I[IpenMy111€CTBOM MCHOJIB30BAHMS IAPOTA30BBIX YCTAHOBOK 10 CPABHEHUIO € MApO-
TypOMHHBIMU SIBIISIETCS ...
3. Ilo mpuHIMITY B3aUMOAECHCTBHSI pabOYHX TEJ MAapOra3oBbIX YCTAHOBOK MOYKHO BbI-
JEIUTh CIETYIOIINE CXEMBI ...

4. OCHOBHBIMH TUTIAMH MAPOTYPOUHHBIX YCTAHOBOK SIBJISIFOTCS ...
7



8.2 3agaHus 1151 NPOBEPOYHBIX PadoT

[IpoBepounas padora Ne 1
«Pacuer iuknoB I'TY»

1. Komnpeccop ra3oTypOMHHON YCTaHOBKHU CKMMAET BO3AYX C HayaJbHBIMU Ta-
pamerpamu p; = 0,1 Mlla u ¢ ;= 5 °C no naBnenus p, = 0,8 MIla. BuyTpeHHuit 0THO-
curenbHblid KT/ komnpeccopa pasen 0,84.

Onpenenute TeMIlepaTypy BO3AyXa Ha BBIXOJIE U3 KOMIIpECCOpa M TakKe MOUI-
HOCTb MpUBOJA KoMIpeccopa N, €CIIH U3BECTHO, UTO KOMIIPECCOP JOJKEH MO1aBaTh
1-10° kr/a BO3/IyXa.

2. HauanbHble mapaMmeTpsl BO3AyXa, mocTynaromiero B kommpeccop I'TY co
C)KUTaHUEM TOIUIMBA Npu p = const, p; = 0,1 Mlla; ¢, = 20 €. CreneHb NOBBIICHUS
nasienus B komrpeccope I'TY [ = 6. Temneparypa razoB nepen coriamMu TypOUHBI
t; = 700 °C. Pabouee Teno obmamaeT CBONCTBAMH BO3AyXa, TEIUIOEMKOCTh €T0 pac-
CUMTBIBAETCS IO MOJIEKYJISIPHO-KMHETHUECKON Teopun. Kommpeccop 3acachiBaeT
2-10° kr/u BO3ayxa. Onpenenure:

e [lapametrpnl Bcex Touek uuaeanbHoro nukina ['TY, tepmuueckuit KIIJ I'TY,
TEOPETUYECKHE MOIIHOCTH TypOUHBI, KOMIpeccopa u Beeit ['TY.

e [lapameTpsl Bcex TOUEK NEHCTBUTENBHOTO LHUKIA (C y4eTOM HEOOpaTMMOCTH
IPOLIECCOB PACIIUPEHUs U CKATUS B TYpOMHE U KOMIIPECCOPE), MPUHSIB BHYT-
pennue otHocutenbHbie KITJ[ TypOHHBI 1 KOMIIpeccopa COOTBETCTBEHHO [,
=0,87u  [1,=0,85.

o Buyrpennuii KIIJI I'TY, nelicTBuTEIbHBIE MOIIHOCTH TYpPOUHBI, KOMIIpEeccopa
u Bceil ['TY. [Ipencraspre 06a nukna B 7-, s-auarpaMme.

3. lNazoTypOMHHAs yCTaHOBKA, B KOTOPOW TOTUIMBO CTOpaeT MpH p = const, pa-
ootaer mipu crexyronmx mapamerpax: p; = 0,09 Mlla, ¢, = 12 C, crenenp moBbIIIIe-
HUA JaBiieHus [ = 7, TeMriepaTypa razoB Inepej cormiamu TypOuHsl paBHa 750 °C.
Buyrpennue ornocutensubie KIT/I Typounsl 1 kommpeccopa: [,; = [1,; = 0,8.

Bropas yctaHoBka paOoTaeT mpH TEX K€ MapaMmeTpax, HO 3a CUET YJIYUILIECHHS
IPOTOYHBIX YacTei TypOMHBI U KOMIIpeccopa BHyTpeHHHE oTHOocuTeabHbie KII1J[ ObI-
JIY TIOBBIIIEHBI 10 3HadyeHui [1,; = [1,;° = 0,85.

Paccuuranite 3Hauenus BHyTpeHHux KII/[ nepsoi u Bropou I TY, BeisiIcCHUB TeEM
CaMbIM BJIMSIHUE KaueCTBa MPOLECCOB CKUTaHus U paciunpenus Ha KIIJI ycranoBku.
[TpuHsB nokazarens aguadatsl £ = 1,4. Onpenenure takxe Tepmudeckuit KIIJ[ ycra-
HOBKH.

[IpoBepounas padora Ne 2
«Metoas! noBbimeHust KITJL I'TY»

1. l'a3oTypOuHHas ycTaHOBKa, paboTaromas mo UMUKy ¢ MOJABOAOM TEIJIOTHI MIPH p =
const, paboTaer ¢ HenpeaenbHoU pereHepanuei. [lapamerpsl yctanoBku: [ = 4,8, ¢;
=15 °C, t; = 780 °C, crenens peredepanuu ¢ = 0,75, BHyTpEHHHE OTHOCUTEIIbHbBIC
KITJI Typ6unsl u kommpeccopa [1,; = 0,85 u [1,; = 0,83. PaccunTaiite BHYTpEHHHI
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KIIJI Takoit yctanoBku. Cuutaiite, 4ro pabodee Teao o0IagacT CBONCTBAMH BO3ITY-
xa. [lokazarens anuadbarel k MpUHATH paBHEIM 1,4,

2.  Paccuuraiite Teopermueckut umka I['TY ¢ AByXxcTynmeHUaThiM
CXKaTHEM W JBYXCTYIEHYATHIM PACUIMPEHHEM M C MpEneNbHOM pereHepauueil. Ila-
paMeTpbl BO3/1yXa Ha BXOJE B KOMIIPECCOP:

p = 0,1 Mlla, ¢, = 20 °C, cTeneHb NOBBIIICHUS JaBJIEHUSI B 00EUX CTYIEHSIX OJMHa-
koBa: [, = [],= 2,4, oxyiaxxJaeHue BO3[yXa IMOCie MEPBOr0 KOMIpeccopa MPOU3BO-
nutcs o t; = 20 °C. Temnepatypa Bo3ayxa nepea o0enMu TypOMHaMU OJUHAKOBA U
paBHa 800 °C. JlaBnenue Bo3ayxa nocie neppoit Typounst 0,24 MIla, pacxon Bo3my-
xa 250000 kr/4. Onpenenute mapameTpbl Bcex Touyek nukia, tepmuueckuid KIIJ u
TEOPETUYECKYIO MOITHOCTL ['TY.

[TpoBepounas padora Ne 3
«ITaporazoBsie ycranoBku ¢ BIII»

[TaporazoBasi ycTtaHOBKa pabOTaeT Mo CieIyoUIed cXxeMe: BO3IyX U3 aTMochepsl
(cocrosinue 1) cKMMAaeTCcsi KOMIIPECCOPOM (COCTOSIHME 2) U MOAAETCS B TOMOYHOE
YCTPOUMCTBO BBICOKOHaNopHoro mnaporeneparopa BIII, rae cropaer tomnuso. IIpo-
IYKThl CTOPaHUs CHavyalla OTJAIOT YacTh CBOEH TEIJIOTHI HATPETOM 10 TEMIIEPATYPHI
KUIIEHHS] BOJIE W BOJASTHOMY Mapy, LUPKYJIUPYIOINIMM B 0COOOM KOHTYpE, a 3aTeM
HarpasisitoTcss B razoByio TypOuny I'T (cocrosiHue 3), B KOTOpPOl HM303HTPOMHO
pacuupsiach, COBEPIIAIOT MoJie3Hyr0 padoty. OTpaboraBuive rasmpl (COCTOSIHUE 4)
UIyT B ra3oBelii noxorpesarens ['I1 n HarpeBaroT B HEM KOHJAEHCAT BOASHOIO mapa
710 TEMIEPATYPhI KUTIEHUS (COCTOsTHUE 9), TOCIIe Yero BRIOPAChIBAIOTCS B aTMOChEpy
(cocrosinue 1). Kumsamas Boga mu3 nogorpesarens [Tl HampaBisieTcss B maporesepa-
top BIII', rae ucnapsierca u neperpeBaercs (coctostnue S). Ileperpetsiil nap, otpa-
0otaB B TypOuHe BhicOKOTO AaBiieHus TBJ] (cocTosiHue 6), CHOBa meperpeBaeTcs 3a
CYeT TeruioThl Tono4yHbIx razoB BIII" (cocrosinue 7), 3arem paboTaeT B TypOUHE HU3-
koro pasnenusst TH]I (cocrosinue 8) u koHaeHcupyeTcs B koHaeHcaTtope Kp. Boas-
HOM LIMKJI, TAKUM 00pa3oM, 3aMbIKAETCS.

Paccuuraiite Tepmuueckuit KIIJI naeanbHoro OMHapHOTo 1Mapora3oBOro IyK-
J1a, €CJIY U3BECTHBI CIECAYIOIINE TapaMETPhI:

I'a3: p; = 0,1MIla; t; = 20°C; t; = 800°C; t,= 120°C; g = p./p1 = 8.

Bopna u BoasiHOM map: ps = 1,3 Mlla; ts = 565 °C; ps = p;= 3,0 Mlla; ¢, =565 °C;
ps =30rIIa.

Haninure otHomenune 3toro KII/ n KIIJI nukna Kapuo myist MakcuManbHOM U
MUHHUMAJIbHOW TeMIiepaTyp OMHAPHOTO LUKIIA.

["a3 cuntath 00JaJAIOIIMM CBOMCTBAMH BO3/1yXa, TEMJIOEMKOCTh T'a3a ¢ CUU-
TaTh MOCTOSTHHOM. Pab0TON BOJSIHBIX HACOCOB MPEHEOPEUb.

8.3. Bonpochl K 3K3aMeHy

1. YerpoiicTBO ra30TypOMHHBIX YCTaHOBOK
2. Iukoel Ta30TypOMHHBIX YCTAHOBOK C TMOJIBOJIOM KOJIMYECTBA TEIJIOTHI B



npouecce v=const U p=const.

3. PereHepatuBHbBIN NOAOTPEB BO3AYyXa Ha BXOJE B Kamepy cropanust ['TY

4. [IpuMeHEHNE MHOTOCTYIIEHYATOTO CKATHS BO3AYyXa B KOMIIPECCOPE U MHOTO-
CTYIIEHYATOTO NOABOBI Teria B ['TY

5. Meroauka pacdera sHepreTruueckux nokasarenen I'TY u ux aHanus npu e-
PEMEHHOM pPEKUME PabOTHI.

6. Mcnonp3oBanue ['TY B kauecTBE MMKOBBIX YCTAHOBOK

7. OcHOBHBIE (haKTOPHI, BAUSIOMNE Ha YKOHOMUYHOCTh [ TY

8. IlyckoBbIe 1 epeMeHHbIE PeXUMBI PadOThI, cucTeMbI ynpasieHus ['TY

9. Ucnonb3oBanus I'TY na ADC

10. [lapora3zoBbie YCTaHOBKH: OCHOBHbBIE MOHSTHS, KJIACCHU(PHUKAIUS, OCHOBHBIE

CXEMBI

11. III'Y ¢ yrruirM3auoHHBIMA TAPOBBIMH KOTJIAMU

12. TIT'Y ¢ BBICOKOHANIOPHBIM MMApOT€HEPATOPOM

13. TIT'Y co copocom yxoasamux razoB ['TY B Tonky 1mapoBoro kotia

14. Wcnons3oBaHue Mapora3oBbIX CXEM I MOAEPHU3ALMU SHEPreTHYECKUX
MAapOCUIIOBBIX OJIOKOB IyTEM UX HAJICTPONKHU ra30BbIMU TYpOMHAMMU.

15. Ucnonb3oBaHue TEXHOJOTUM BHYPULIMKIOBOM razuukanuu yris JIJs co3-
nanus [1I'Y ¢ yTunu3anmoHHBIMU TApOBBIMU KOTJIAMU

16. TIT'Y ¢ kotnioM ¢ upkyassuuoHHbIM kunsiuM ciioeM (LIKC) nnst coxuranms
HU3KOCOPTHBIX yIJIEU

17. Meronuka pacuera nokasareneu I1I'Y npu nepemMeHHbIX pexxnmax

18. WUcnonb3oBanue I1I'Y npu npoexktupoBanun TOC ¢ BBICOKUMH 3KOJOTHYE-
CKMMHU ITOKA3aTEIISIMH.

19. KUII, aBTOMaTH4eCKUE PETYIATOPHI U TEXHOJIOTHYECKHUE 3aIUTHI B CXEMax
IIapOTa30BbIX YCTAHOBOK.

9. YYEBHO-METO/INYECKOE n NHPOPMALIMOHHOE
OBECIIEYEHHE JANCHUIIJIMHBI «ITAPOI'A3OBBIE n
I'A3OTYPBUHHBIE YCTAHOBKH TIC»

a) OCHOBHAsI JIUTepaTypa:
1. ITapoBbie 1 Ta3oBbIe TYpOWHBI s dnekTpocTaniuii [Tekcr] : y4e0. : mgom.
Mun. 06p. PO / A. T'. KocTiok [u ap.] ; mox pea. A. I'. Koctroka, 2008. - 557 c.

0) AOMOJIHUTEIbHASA JIUTEepaTypa:

1. [Tapora3zoBbie ¥ Ta30TYpOMHHBIE YCTAHOBKH TETJIOBBIX AJIEKTPHUECKUX
crantuii [Tekcr] : yue6.-meron. komrmuiekc miis crett. 140101 - TenoBsie AneKTpH-
yeckue ctaniuu / AMI'Y, OH.¢., 2007. - 26 c.

2. [TaporazoBsie U ra30TypOUMHHBIE YCTAHOBKH TETUIOBBIX AEKTPUUYECKUX
CTaHIMK [D7IeKTpOHHBIN pecypc] : yuebd.-meTo . komruieke s crert. 140101 "Tern-
JoBbIE AekTpudeckue ctaniuu" / AMI'Y, OH.¢., 2007. - 1 a11. ont. auck (CD-ROM)

3. TypOuHBI TETUIOBBIX U ATOMHBIX 3JIeKTpUUecKux cranumi [Tekcr] : Yueo.:

Pex. Mun. 06p. P® / Ilox pen. A.I'. Koctioka, B.B. ®pomnosa, 2001. - 488 c.
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4. Hanes, Credan BacunbeBuu. ['a30TypOuHHBIE U TAPOTa30BbIE YCTAHOBKU
TEIUIOBBIX JIeKTpocTaHIui [ TekcT] : yue6. mocodue: pex. YMO / C. B. Ilanes, B. /1.
bypos, A. H. Pemesos; nox pen. C. B. Ilanesa, 2006. - 579 c.

5. TennoBsie 25ieKTpUYECKHe CTaHIUU [ TeKCT] : y4eb. 1 By30B : JO1I.
Mus. 06p. PO / nox pen. B. M. JlaBeiruna, A. C. Cemnona, C. B. Ilanesa, 2007. -
466 c.
B) NMepUuoOAUYeCKUE U3TAHUS:
1.  «DnekTpuuecTBoy.

«IHEProxo3siCTBO 32 pyOeKOM.

«Electrical Power and Energy Systemsy.

9. «IEEE Transactions. Power systemsy.

10. «Energy Policy».

11. «Bectauk UT'OVY».

12. «BecTtHuKk MOCKOBCKOTO 3HEPre€THUECKOTO HHCTUTYTA.
13. «HM3BecTus By30B. DJICKTPOMEXAHUKAY.

14. «W3Bectusa PAH. DHepretukay.

15. «HoBocTH 3NEKTPOTEXHUKI

16. «AMypCKHI JUIMKAHC.

17. «BecTHuKk AMYypCKOTO rOCy1apCTBEHHOIO YHUBEPCUTETA.
18. «DOuepreruka. CBOIHBIA TOM.

19. «BnekrporexHuka. CBOJAHBIA TOM»

20. «TennosaHepreTuxar

21. «DHeprocoepexeHne»

2. «DIEeKTpUYECKUE CTAHIUNY.

3. «DHepreTuk».

4.  «IIpoMbllITIEHHAS SHEPTETUKAY.
5. «DneKTpoTeXHHKa.

6. «DieKTpuKay.

7.

8.

r') mporpamMmHoe obecnieuenue u UHTepHeT-pecypcebl:
Ne HaumeHoBaHMe pecypca KparTkas xapakrepucTuka
1 http://www.iglib.ru/ NutepueT-OubnnoTeka oOpazoBa-
TEIbHBIX W3JIaHUM, B KOTOPOU cOOpa-
HBI DJIEKTPOHHBIC YICOHHUKH, CTIpa-
BOYHBIE U y4eOHbIEC TOCOOus. Y 100-
HBII TIOUCK TIO KJTFOUEBBIM CIIOBAM,
OTZIETTLHBIM TE€MaM M OTPaCJIsIM 3Ha-
HUM.

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHUIIVINHBI «ITAPOI'A30OBBIE U 'ASOTYPBUHHBIE YCTAHOBKW»

Ne | Hammenoanue OcHoBHOE 000pyIOBaHUE
n/n| nabopaTopuii,

11



ayn.

1 2 3
105 (6) JlabopaTOpHBIN KOMIUIEKC IS U3YUYEHUS TETIOBBIX
JIaGopartopus MPOLIECCOB U MPOLIECCOB B razax
I'mpporaszonnna-
MUKH

1. KPATKHY KOHCHEKT JEKIIU

YCTpoiicTBO COBPEMEHHBIX CTAHMOHAPHBIX TIa30TYPOMHHBIX YCTAHOBOK

(T'TY).

OCHOBHBIE 3JIEMEHTBl KOHCTPYKTHBHOW CX€MblI OceBOro kommpeccopa I'TV.
Pacuetnblit pesxuMm paboThl. SBneHne nmomnaxka. OyHKIIMH BXOAHOTO HAIPaBIISIOIIE-
ro anmnapata komnpeccopa I'TY. Koncrpykuusa kamepsl cropanust ['TY. DxoHomuu-
HOCTb, HAaJIEKHOCTh M 3KOJIOTMYECKHE XapaKTepUCTUKHA kKamep cropanus ['TY. Oc-
HOBHBIE AJIEMEHTHI Ta30BOM TypOMHBI. XapakTep U3MEHEHUS HadallbHbIX MTapaMeTpPOB
pabouero tena B ['TY B 3aBUCHMOCTH OT IapamMeTpoB Hapy>KHOTo Bo3ayxa. Cucrema

Tema 1
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OXJIQXK/ICHHS TOpSAYUX JeTanei razoBoil TypOuHsbl. [IpenmyiecTBa U HEOCTaTKU B
obsactu npumenenus ['TY.

Tema 2
Hukabl ra30TYPOMHHBIX YCTAHOBOK.

3amMkHyThI€ U pa3oMKHYTbIe HUKIBI ['TY. [{ukibl ra30TypOUHHBIX YCTaHOBOK C
MOJIBOJIOM KOJIMYECTBA TEIUIOTHI B MIpouLecce v=const U p=const. XapaKTEpPUCTHKA
TEPMOJMHAMHUYECKUX LUKIOB M WX aHanu3. TemmepaTypHbli koddduument. Cre-
MIEHb MOBBIIICHUS JaBJICHUS.

Tema 3
OcHOBHbIC YTH NOBBILIEHUS TepMoAMHaAMHUYecKoi dpexkTuBHOCTH I'TY.

PerenepaTuBHBIN TTOJOrPEB BO3[yXa Ha BXojAe B kamepy cropanus ['TY. Ilpu-
MEHEHHUE MHOTOCTYIIEHYATOTO CATUSI BO3yXa B KOMIIPECCOPE U MHOTOCTYIIEHYATO-
ro nojasoAsl Temia B I' TY. binounsie cucremsl 3Heprernyeckux ['TY. Texnuueckoe
BojiocHaOxkeHrne. OCHOBHBIE (DAKTOPHI, BIMSAIOMIME HA SKOHOMHUYHOCTH ['TY. MeTto-
JINKA pacyeTa dHEepreTuyeckux nokaszarenen I'TY u ux aHanus npu nepeMeEHHOM pe-
)KrMe pa0oThl. CTaTHYeCKUe XapaKTepruCTUKU sHepreTudeckux ['TY.

Tema 4
OcHoBHbIe TUNIBI TEMIOBBIX cxem I'TY.

Hcnonb3oBanue ['TY B kauecTBe NMMKOBBIX YCTAaHOBOK. OCHOBHBIE TEIIOBBHIE
cxembl ['TY. IlyckoBble M NEPEMEHHBIE PEXUMBI pabOThI, CUCTEMBI YIPaBICHUS
['TY. Cnoco6s perynupoBanust Harpy3ku sHepreruueckon [ 'TY. O0mue cBeaeHus u
cxembl I'TY Ha ADC. KomnoHOBKa TIJIaBHOTO KOpITyca Ta30TypOMHHOM 3JIEKTPO-
CTaHLIMH.

Tema 5
ITaporasoBsbie ycranoBku (IIT'Y).

[Tonsatne o mapora3oBoii yctaHoBke. Tumnoseie cxemsl [II'Y. Tepmoannamuue-
ckue 1ukIbl ocHOBHBIX TuUmnoB [II'Y. KomnonoBka o6opynoBanus III'Y. ITapotyp-
OMHHBIE YCTAaHOBKH B TerioBoi cxeme [1I'Y.

Tema 6
IIapora3oBbie YCTAHOBKH ¢ YTHJIM3ALMOHHBIMHU MAPOBbIMH KOTJIAMH
(YIIK).

KoHcTpyKTUBHBIE CXeMBI KOTiIa-yTHiHn3aTopa. CoctaB 000py10BaHUs, XapaKTe-
puctuku u pacuet nokasareneit [II'Y ¢ VIIK 6e3 goxuranus Tormsa B KoTie (Ou-
HapHbI€ YCTAHOBKHM) M C JAOKMraHueMm ToruBa. Crenenb OuHapHOcTU. BBIOOp OC-
HOBHBIX mapameTpoB [II'Y ¢ VIIK. IlaporazoBas ycTaHOBKa ¢ ABYXKOHTYpHbIM KV.
AHanu3 pexxuMoB padOThl, TUArPAMMbl PEKUMOB.

Tema 7

ITapora3oBbie YCTAHOBKH ¢ BLICOKOHATIOPHBLIM nmaporeneparopom (BIII).
13



CocrtaB 000pynoBaHMs, XapaKTEpUCTUKU U pacdeT nokazarenei [1T'Y ¢ BIIT.
Metonp! pacuera nokaszarenerd u aHaims [II'Y ¢ BIII' ¢ yueTom nepeMeHHbIX pexXu-
MOB HUX PaOOTHI.

Tema 8
ITaporasoBblie ycTaHOBKH ¢O cOpocom yxoasimux razo I'TY B Tonky mapo-
BOI'0 KOTJIA.

Oco6ennoctu TemnoBbix cxeM III'Y cOpocHoro tuma. TemnoBbie CXeMbI MbLie-
yronbHbiX [II'Y c6pocnoro tuma. I'azomasytusie III'Y cOpocnoro tuma. CocraB
000opynoBaHUs, XapaKTEPUCTHKHU U pacueT mokazateneit [1I'Y co copocom yxomsmux
ra3oB ['TY B Tonky nmapoBoro kotia. MeToasl pacuera rmoka3aresien ¢ y4eToM nepe-
MEHHBIX PEKUMOB UX PAOOTHI.

Tema 9
Hcnoab30BaHue Mapora3oBbIX CXeM /IS MOAEPHU3AIUM JHEPTreTHYeCKUX
MapOCHIOBBIX 0JIOKOB MyTeM UX HA/JCTPOMKH ra30BbIMH TYPOMHAMHU.

AHanu3 TEIIOBBIX CXEM M TEXHMYECKHUX PELICHUM, OIPEACIICHUE JHEpreThude-
CKHX TIOKa3aTesiel Mapora3oBbIX CXeM U UX paboTa MpH NepeMEHHOM pexume. Y cra-
HOoBKa I'TY B BomorpenmHou korenbHOU. Tpurenepanus. TeruoBble CXeMbl TEIUIO-
caaOxenus ¢ I'TY-TOLI.

Tema 10
ITapora3oBbie YCTAHOBKH Ha TBEPJAOM TOILIMBE.

Texuonorus razudukanuu yrien. VMcrnonb3oBaHue TEXHOJIOTUHU BHYPHUIIUKIIO-
BOM razudukaruu yrias as coznanus [1I'Y ¢ yTuin3aiMoHHBIMY TApOBBIMH KOTJIA-
Mu. [II'Y ¢ koTi0M ¢ upKyISuuOHHBIM KUrisiiumM cioeM (LIKC) nnst coxuranust Hu3-
KOCOpPTHBIX yriiel. Texnonorudeckas cxema III'Y ¢ LIKC.

Tema 11
Pous IIT'Y puist cokpalieHusi BpeIHOIr0 BO3ACCTBHS HA OKPYKAIOLLY IO

cpeny.

Hcnons3oBanue [1I'Y npu npoextupoBanun TOC ¢ BBICOKUMHU 3KOJOTMYECKH-
MU nokazaTtessMu. OnpeneneHne BHIOPOCOB BPEAHBIX BEIIECTB C BBIXOJIHBIMM ra3a-
Mu. CuCTEMA CEPOOYUCTKU IBIMOBBIX I'a30B NAPOBBIX KOTJIOB C UCIIOIb30BAHUEM U3-
BecTHsAKA. CeJeKTUBHAs KaTaIUTUYECKas CUCTEMA IOJABJICHUs OKCHIOB a30Ta B ra-
30X0/1€ NMapOBBIX KOTJIOB.

Tema 12
14



KHII, apToMaTH4YecKHe peryJasaTopbl ¥ TEXHOJIOIMYEeCKHeE 3alUThI B CXe-
Max Mapora3oBbIX YCTAHOBOK.
KHII, aBTOMaTn4ecKue perysaTopsl 1 TEXHOJOTUYECKHE 3AIUTHI B CXeMax Ia-
pOra3oBbIX yCTaHOBOK. CUCTEMA pa3BOpOTa Baja.

2. IPAKTUYECKHUE 3AHATUA
Meroan4yeckue peKOMeHAALUH 10 IPOBEACHUIO IPAKTHYECKHUX 3aHATHH

[IpakTuueckue 3aHATHS IPEAYCMATPUBAIOT PEIIEHUE 33/1a4d 110 TEMaM JUCITUTI-
JIVHBI.

B Hagane mpakTUYECKOTO 3aHATHS CJIEIYeT BCTIOMHHUTH HEOOXOAMMBIC IS pPe-
IIEHUS 3aJlad TeopeTuueckue crefieHus (padora ¢ ayautopueit). Jlanee pazduparorcs
HECKOJIBKO (TpH, YEThIpE — B 3aBUCHMOCTH OT 00beMa) THUMOBBIX 3a1ad. [IpuBoautcs
(ecu 3TO HEOOXOUMO) aJITOPUTM PEIICHHUST TUTIOBBIX 3a7a4. Pa3OuparoTcs mpuMepsl
TUTIOBBIX OMMOOK. Jlanee /s pemeHus: mpeiaraioTcest 6oee cioxHbe 3a1adn (01-
Ha, JIB€), TPEOYIOIINEe KPEeaTUBHOTO MOAXO0/A.

Brigaercs qomanrHee pacueTHOE 3aaHue (€CIU OHO MPEAYCMOTPEHO IO TaHHOM
TEMe), aHAIM3UPYETCS BBHITIOJHEHUE MPEABIIYIIETO JOMAITHETO 3a/1aHus, pa3oupa-
I0TCSI TUTIOBBIE OIIINOKH.

IlepeyeHb TeM NPaKTHYECKUX 3aHATHIL.

1. Pacdet nuKII0B ra30TypOMHHBIX YCTAHOBOK

2. Metonasl noBsimeHust KI1/1 ra30TypOMHHBIX yCTaHOBOK

3. Pacuer sHepreTMUecKUX MoKa3aTesiel ra30TypOMHHBIX YCTaHOBOK

4. Pacuer XxapakTEpUCTUK NIaPOra30BbIX YCTAHOBOK C YTHIIM3ALMOHHBIMU I1APO-
BBIMU KOTJIaMHU

5. Pacyer xapakTepucTUK napora3oBbiX ycraHOBOK ¢ BIIT

6. Onpeznenenne SJHEPreTUYECKUX MT0Ka3aTeNIed Mapora3oBbIX YCTAHOBOK IS
Pa3IMYHBIX PEKUMOB pabOTHI

ILnan NMPOBECACHUA IMPAKTHYCCKOI'0O 3aHATHUA

Tewma 3ansTus: Meroas! nosbienus KI1J] ra3oTypOuHHBIX yCTaHOBOK.

Llenb: HaAyIUTh CTYJEHTOB ONPEACISITH MAPAMETPhI IIUKJIOB ra30TypOMHHON yCTa-
HOBKH.

Bomnpocksr:

1. Kakue ycTaHOBKHM Ha3bIBAIOTCS Ta30TYpPOUHHBIMU?

2. Kakoe pabouyee Tesio UCHIOJB3YETCS B ra30TypOMHHBIX YCTaHOBKAX?

3. Kakue ocHOBHBIE IIMKIIEI [ TY BeIAEHAIOT?

4. Yto Takoe pereHepaTuBHBIN MOJ0TPEB?

5. Kaxkue meroap! nossiieHus: KITJI I'TY npumensitor?

TeopeTnyeckue cBEAECHUSA:
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Cxema npocreiiei ra30TypOMHHOM YCTaHOBKH JJaHa Ha pHuc. 1.

K — Bo3ymHbIl KOMIIpEccop,
KI' — kamepa ropeHus TOIIUBA,
I'T — razoBas TypOuHa.

Kpowme Toro, B cocTaB ra30TypOHH-

HOM YCTaHOBKM BXOJUT TOILJIMBHBIN

HACOC U ITyCKOBOW MOTOP.

Puc.1

Puc.2

N neanbHbIi LUK B KOOpAUHATHBIX ocax P-V u T-S nan Ha puc.2:

1-2 — angnabata cxaTusi B KOMIIPECCOPE;

3-4 — anuabata pacuMpeHus B ra30BOM TypOUHE;

2-3 — u3zobapa ¢ moABOJAOM TEIlIa B KaMepe ropeHus

(TIpu TOPEHUH TOTUIMBA C TTIOCTOSTHHBIM JIaBJICHUEM );

4-1 — m3006apa ¢ OTBOJIOM TETIa B OKPYKAIOIIIYIO CPETy.
OCHOBHbIE XapaKTEPUCTUKH LIUKJIA U YCTAHOBKHU:

1. Crenens cxxatusi B KOMIIpeccope (CTeneHb paclliupeHus: B TypOuHe): o =

|

—_

b
P4
2. OtHouIeHne abCOMIOTHBIX 3HAUEHUH rpaHUYHbIX Temneparyp: T = T1/T;

0,

3. Tepmuyeckuit KIIJI uukna: n, =1—==

0,

4. KoadduumeHt nojae3Hon paboThl, XapaKTepU3YIOIIUNA JT0JI0 TOJIE3HON (dIEKTpH-

QT _QK

YECKOM ) MOIITHOCTH OT TIOJTHON MOIITHOCTH, Pa3BUBAEMON TypOUHOM: @ = ———=

0,

Bce paccyaeHus BeayTcs [0 OTHOIIEHHIO K 1 KT pabodero BelecTsa.

Qi =C, (T5 - Ty); Qr=C,(T; - Ty)
Q= C, (T4 —Ty); Qx=C, (T, -Ty)

Hcmons3yss OOBIYHBIE TEPMOJMHAMHYECKUE 3aBMCUMOCTH JJId aauabaTHOTO MU
M300apHOTO IPOLECCOB, IOCTIE PEOOPA30OBAHUIN UMEEM:

n=1-o",rne m= %; K — nokazarens aguabarsl. @ =1 -1t [] o

B 1efCTBUTENLHOM LUKIIE YIUTHIBAETCS PEATHLHOCT IPOLECCOB B KOMIIPECCOPE U
ra3oBoOi TypOMHE, IJIe UMEIOT MECTO He aanabaTHbIE, a IOJUTPOIIHLIE IIPOLIECCHI.

B pesynbrare LUK ONYYUT BH, NPEACTABICHHBIA Ha PHC.3, T.€., TEMIIEpPATYpPa
BO3/yXa IOCJIE KOMIpeccopa OyIeT ONMpeAenaThcs TOYKOM 2, a ra3a mocie TypOUHBI
— TOuKOM 4". PeaNbHOCTh MPOLIECCa B ITHX DJIEMEHTAX OLEHUBAETCS BHYTPEHHHUM OT-
HocurenbHbIM KITJI KaX10ro: 1, — TypOUHBI U T, — KOMIIPECCOpA.
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B pesynbrare 3pdexTuBHOCTh pabOTHl OymeT OMPEACNAThCS y)KE HE TepMuye-
ckuM KIIJ1, a Bayrperaum KIIJ] ra3oTypOMHHON YCTaHOBKH - N;:

1
UTQT _7Q1<
= Ts | rie Qr=C, (T3 -Ty); Qe =C, (T2 -Ty); Qi=C,(T3-T).

[ToTepsimu naBieHUss B KaMmepe TOPEHHs] U TPHU BBIXJIONE Ta3oB, BCIEICTBHE HUX
MaJjioro 3HadeHus, moka npenedperaem. [locie npeobpasoBaHuil mosydaem:

7,(-c")——(c" -1)

m;

K

n = )
1—{1+(6"’ —1)}

K

KoaddunreHTt noneznort paboThl MpH JACHCTBUTEIBHOM ITUKIIE MOYKET OBITH OII-
pelesneH TeM e CrocoOoM, 4TO U MPHU ITUKIIEC uaeaabHOM. [lociie COOTBETCTBYIOMIMX
7-0"

Nk My

AOcomotHbid  Anektpuueckuii  KIII T'TY
YUYUTBHIBAET KAK BHEIIHHUE, TAK U BHYTPEHHHE IO-
TepHU dHEPTruU, uMeromme mecto B I'TY, u Moxer
OBITh OMpENIeNIEH U3 BBIPAKECHUS: My = N;i | My [
Mp M ) My Mo,
rae  1; — BHyTtpennui KIIJI I'TY;
N« — KILJI xamepsl ropenns =0,98-0,99;
Ny — KIIJ] 3ybuaToii mepenauu (eciu TakoBas
UMEETCs] MKy CHUIIOBOM TypOMHOHN M 3JEKTpore-
HepaTtopom) ~0,97-0,98;

Ny [ [IMexanunueckuii KIIJ[ arperara, OTHECEHHBIN K €r0 MOJIE3HONM MOIIHOCTH.

VYIenbHbII pacxol TOIUIMBA, OTHECEHHBIM K MOIMHOCTM Ha KIEMMax
DJIEKTPOTEHEPATOpPa, C YYETOM BCEX 3aTpaT »HEPruM Ha CaMOOOCTy>KHWBaHHE,
ONIPENEIINTCS U3 BBIPAKECHHUS: B = 3600

0,1,

O}deKkTUBHBIM CPEACTBOM TIOBBIMICHUS HSKOHOMUYHOCTH TMPOCTOH CXEMBI
ra3oTypOMHHON YCTAaHOBKH, Pa0OTAIOIICH MO IUKIY CO CTOPAaHWEM TOIUIMBA TIPH
MIOCTOSIHHOM JABJICHUH, SIBISIETCA PEreHepanus TEIUIa, TO €CTh, MUCIOJb30BAHUE B
CXeMe TeIUia YXOJANUX W3 TypOWHBI Ta30B, KOTOPOE OE3BO3BpPATHO TEPSIETCS B
YCTaHOBKaX, BBITIOJIHEHHBIX I10 IPOCTEMIIEN CXEME.

[IpuHIMNMaTBHASA CXEMA YCTAHOBKHU C PETEHEPATOPOM JIaHa Ha puc.4.

npeobpazoBaHuil monyyaem: ¢ =1-—

Punc.3.

, Kr/xBrllu
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Puc.4 Puc.5

Bo3noyx, ckaTelil B KOMIIpECCOpPE, MO IyTH CIENOBaHUS B KaMepy CrOpaHus
POXOJIUT Yepe3 pereHepaTop (BO3AyXOMOI0rpeBarTelib), Te MOJA0rpeBaeTcs 3a CYET
Terjaa OTpadOTaBUIMX Ta30B, MOKUIAIOMIUX TYpOMHY C OTHOCUTEIBHO BBICOKOM
TeMIIEpaTypou. JeMCTBUTENBHBIN UKI TAKOW YCTAHOBKH MOKa3aH Ha pUC.S:

3nech 1 - 2' - cxxarue Bo3ayxa B KOMIIPECCOPE;

2' - 5 — HarpeB BO3/[lyXa B PET€HEPATOPE;

5 — 3 — noaBoA Tema B MPOLECCE CrOPAHUS TOTUINBA;
3 - 4’ - pacmupenue ra3a B TypOUHE;

4' - 6 — oxJaXKJAEHUE Ta3a B pereHEPaTOPE;

6 — 1 — 0TBOJ TermJa ¢ BBIXJIOMHBIMH Fa3aMHu.

Jlons Temna yxomsmMx ra3oB, OTOAHHAs BO3IyXYy B pEreHeparope, Ha3bIBAC€TCs
«CTETIEHBIO PETEHEPALIUNY.

OmnpeneneHue: CTENEHbIO PETEHEPALIMN HA3bIBAETCS OTHOILIEHHUE KOJINYECTBA Te-
ia, pakTHUECKH BOCIIPUHITOIO BO3yXOM B pereneparope npu Harpese 10 Ts, K To-
MY KOJIMYECTBY TEIUIa, KOTOPOE BO3AYX BOCIIPUHSIT Obl, HATPEBAsICh 10 MAKCUMAaIbHO
BO3MOXKHOU TemmepaTypsl 1’4 (TemrepaTypsl ra3a Ha BBIXOJIE U3 TYpOUHBI).

[Ipy1 NOCTOSIHCTBE TEILIOEMKOCTH BO3yXa CTEIEHb PETCHEpPALMU MPEICTABUTCS

T.-T,
BBIPOKCHUEM: [ = T <1
4 2

Bayrtpennuii KIIJ[ razorypOunHHON ycTaHOBKHM, paOoTarolmed mo mnpocTeruiei

CX€Me IIpU HaJIM4YuU pereneparopa, u nojaras C, = mocr.:

1
77TQT - QK
= QUK ,rae Q= C, (T — Ts).

[Toce mpeobpazoBaHuii C UCIIOIB30BAaHUEM OOBIYHBIX TEPMOJANHAMUUYECKUX 3aBUCHU-
—m T m
n(1-0")=—(c" 1)
MOCTEH HOIy4YaeM: p — Mk

1= (1= )| 14— (0" 1) | - i =, (1= 5]

K

Bripaxxenue onpenenenus ko3¢ duiieHTa moie3Hon padoTel ©UMeeT TOT K€ BU,
r-o"
Iy =M

Cxema ra3oTypOUHHOM YCTAaHOBKH C JIBYMsI CTYIIEHSIMH CXKaTHS BO3JlyXa U OJHUM
OXJIQJIUTEJIEM J1aHa Ha pUC.6, a COOTBETCTBYIOLIUM UK — Ha PUC.7.

us

YTO Y JIJI1 YCTAHOBKHU 0€3 pereHeparopa: ¢ =1—
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Puc. 6 Puc. 7

K, — mepBas crynens cxatus; K, — Bropas cryrnens cxatus; OXJ1 — oXJIaauTesb
BO3/IyXa.

[Tocne mepBoit cTtyneHu cxatus B kKomipeccope K; Bo3nyx mpu napieHuu Pi*
HaIpaBJISICTCSl B OXJIAJIUTEIIb, TJI€ OXJIaXaaeTCsl OT TemmnepaTypsl T,*' 1o Temmepary-
pel T *. IIpu 3TOM, 32 CYET CONPOTUBIECHUHN B OXJIAJMUTEIIE JABJICHNUE BO3AyXa MaJaeT
¢ BeauuuHel P* o P*'.

Jlanee unet cxaTtue Bo3ayxa B kommpeccope K, 10 KOHEUHOro TaBIeHUS.

O06o03HaYeHNs ¥ COOTHOIICHUSI OCHOBHBIX BEJIMYMH ITHKJIA:

P %
CTENEHb CXKaTud B IepBoM kommpeccope K, o'=—;
1
14 PZ
CTEIEeHb CKaTUs BO BTOpoM Kommpeccope K, o' = P ;
1
Nk1 ¥ Mk2 — COOTBETCTBEHHO, BHyTpeHHKE KIIJ] mepBoro nu BToporo KoMmnpeccopos;
P %
K03(ppULIMEHT TOTepH Haropa B IPOMEKYTOYHOM OXJIQAUTENE V, = P ;
1
T, o 1 F
COOTHOIICHUS TEMIIEPATYP 7 = F; T*= T

3
Buaytpennuit KIIJI ra3oTypOuHHON yCTaHOBKH JaHHOW CXEMBI ONPEISTUTCS U3
BBIPAKEHUS

3

1
-1 'QT _7*'Q1<1 _7'Q1<2
k1 Tl U

n. = , TIe

0,

QT = Cp ] (T3 - T4), QKI = Cp 0 (Tz* — Tl), QKZ = Cp ] D(Tz — Tl*)an = Cp 0 (T3 —
T5).

KoadduimenT ymensieHus pacnojaraeMoi paboThl 1) ONpeaesnsieTcs Mo aHalo-
THHU CO CXEMOM C pereHepaTopom, HO 0€3 MPOMEKYTOTHOTO OXJIATUTENS BO3yXa.

KoadhdumumenT n * yauteiBaeT ymMeHbIIIEHUE TTOJIC3HOM PAOOTHI CKATHS BO3yXa B
NIEPBOM KOMIIPECCOPE 3a CUET MOTEPHU JaBJICHUS B MPOMEKYTOUHOM OXJIaJUTENE U

|

MOJKET ObITh HAMJIEH U3 BRIPAKEHHS: 7], * = ——
v'.o™ -1

Hcnonp3ys npuBefeHHbIE 3aBUCUMOCTHU ISl TIpeoOpa3oBanus (GOPMYIIbI MO Of-
PENEICHHUIO 1); MOKHO MOJYYUTh BBIpa)KEHUE JJIsl IPOU3BOACTBA KOHKPETHBIX pacye-
ToB. KoaddurueHT nonesnoit paboTsl MOXKET ObITH HaleH (TOCIe COOTBETCTBYIO-
HMIMX TpeoOpa3oBaHuil) U3 BHIPAKEHUS:

QKI + QKZ
1— N1 "1l * TNk>
77]' ) 77c ) QT

¢:
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[To amamormm MOTyT OBITH TOJYYCHBI pacdyeTHbIC (DOPMYIBI TPU HATUIUH
OOJIBIIETO KOJIMYECTBA CTYNIEHEN CKATUS U POMEKYTOUHBIX OXJIaAUTENEH BO3ayXa.

[Ipon3BoauBIIMECS pacUEThl ITOKA3aJM, YTO BBEICHUE ABYXCTYIIEHYATOTO CHKATHUSA
npu i = 0,65 1 pu ONTUMATLHOM CTENEHU CKATHUS YBEITUYUBAECT 1); Fa30TYpOUHHOM
ycTtaHoBKM npumepHO Ha 10 % B oTHOcuTenbHBIX BeanuuHax (To ecTh pocT KIIJI,
Kak npumep, oyzet ¢ 20 1o 22 %).

[Tpu nepexoie OT ABYX CTYNEHEW CKAaTHs K TPEM MPU TOM K€ 3HAUCHHUH L J1acT
yBenunuenue KI1/] eme npumepHo Ha 4 %.

[Ipu mepexone oT Tpex crymneHeul cxkatusa K yerbipeM KIIJ[ Bo3pactaer eme
npumepHo Ha 2 % u T.0. Takum 00pa3oM, JOMOJHUTENbHAS MOCTAHOBKA KaXKIOTO
CJIETYIOIIET0 OXJIAAUTENS 1aeT BCe YMEHbIIatomuiics 3hdexT.

Kak mokas3bIBarOT pacueTbl, YBEJIMYEHUE YHUCIAa CTYNEHEW C)KaThs CBBILIE TPEX
HepeHTa0eNIbHO, TaK Kak npu HezHauuTenbHOM pocte KII/] Bo3pacTaroT cTOMMOCTS,
BEC U rabdapuThl YCTAHOBKH, YBEJIIMYMBAETCA PACXO]l BOAbI HAa OXJIAXIEHUE B BO3.Y-
xooxyanurensax. [loatomy nenecooOpazHO NPUMEHSTh JBYX- MakCHUMyM TpPEXCTY-
[IEHYaTOE CKATUE BO3yXa B KOMIIpeccopax.

VYBenuueHue 4uciia CTYNEeHEW CHKaTUus NPUBOAUT K OLIYTUMOMY YMEHBIIEHUIO
YAENBHOTO pacxoa rasza. [Ipu ncxoaHbIX JaHHBIX, IPUHATHIX BBILIE, C IEPEXOIOM OT
OJHOCTYIIEHYATOr0 CKaTUsl K ABYXCTYIIEHYaTOMY YAEIbHBIA Pacxo] ra3a yMmeHbIla-
ercss npuMepHo Ha 20 %, OT ABYXCTYNEHYATOrO K TPEXCTylEeHYaToMy — eme Ha 8 %
U T.J.

CxeMa ra3oTypOMHHOM YCTAaHOBKH C OJIHOW MTPOMEXKYTOUYHON KaMepoi TopeHust
JlaHa Ha puc.8.

Puc. 8 Puc.9
3neck KI'l — neppas kamepa ropenus, KI'2 — Bropas (mpomexxyrounas), ['T1 u
['T2 — nepBast u BTopasi ra30Bble TYpOUHBI.
OcranbHble 0003HAYCHMS AHAJIOTMYHBI IPUHSTHIM B paHEE pACCMOTPEHHBIX Bapu-
anTax. Ha puc.9 nokazan uuki 1aHHOM Tra30TYpOMHHON YCTaHOBKHU.
O603HaYeHHS M COOTHOIIICHUSI OCHOBHBIX BEJTMYUH ITUKJIA!

3

CTENEHb paclIupenys B nepsoil Typoune I'T1 o, = s
4
P 4 * .

CTEIIEHb PaCIIUPEHus BO BTopoil Typoune I'T2 o, = I

4
N11 ¥ TMT2 — COOTBETCTBEHHO, BHyTpeHHue KIIJl mepBoit u BTOpOIl TYypOUH;

20



P*

4

*I
P4

K03 PUIIMEHT MoTepH Haropa B MPOMEKYTOUHOM kamepe ropenust KI'2 v* =

b

T *
COOTHOIICHUS TeMIeparyp 7=—-; 7, =——.

T, ' T
OcranbHble 0003HAYEHUSI — 110 AHAJIOTUH C MPEIBIYIIMMU BaApUAHTAMM.
Buayrpennuit KIIJI ra3oTypOuMHHON YCTAaHOBKU JTAHHOW CXEMbl OMPEACITUTCS W3
BBIPAKEHUS:

3 3

1
ey My 'er + 15 Tes 'Qrz _7'Q1<
7= -
' 0 +0
COOTBETCTBEHHO ¢ U d:
O
p=1- i ; d= 3609 Kr/kBtl ]y
My =My er 1,1 QT2 (Q1 + Q1) 1,

Trac QTI = Cp ] (T3 — T4*),
Qr = C, [ (Ts* = Ty),
1' = Cp O D(T3* - T4*').
Qx 1 Q; — IO aHAJIOTHHU € MPEABIAYIIUMHA BApUaHTAMHU.
T; — TemmiepaTypa rasa nepej nNepBbIM OTCEKOM TYpOUHBI;
T,*' - Temnepatypa rasza 3a mepBbIM OTCEKOM TYpOUHBI;
T5* u T4’ - TO Xe, 111 BTOPOTro OTCEKa TypOUHBI;
Q; u Q' - KOIMYECTBO TeIlIa, MOABEIECHHOIO B IIEPBOIM U BTOPOM KaMepax

CrOpaHusl.
Ne1 — KOO QUIIMEHT yMEHBIIEHUSI pacroiiaraeMoi padoThl ISl IEPBOTO
OTCeKa
1=V -o," P |
n,= W, rae v, = ra K03 QUIIMEHT MOTEepH Haropa B IEPBOM OTCEKE;

3

Ne2— KO3PPHUIMEHT YMEHBIICHHsS] pacroiaraeMoil paboThl UIsi BTOPOTO
OTCEKa, YYMUTHIBAIOLUIMI TOTEpH HAmopa IO Ta30BOMl CTOpPOHE
pereneparopa, ¥ BO BTOPOi KaMepe ropeHusl.

_1=v"o)” oy _A
n,=————"—,Tiev,=v*y,,a v,=—.
l-0," P

Ilo pacueram MOCTaHOBKA OJHOW MPOMEXYTOUHOU KaMepbl TOPEHUS JAeT yBEIH-
yenne KIIJl ycranoBkm npumepHo Ha 10 % B OTHOCHUTENBHBIX BEIMYMHAX, JBYX —
ellle JOMOJIHUTENBHO Ha 4 % U T.1. YMEHbIIEHUE YEIbHOIO pacxoja ra3a cocTaBis-
€T, COOTBETCTBEHHO, puMepHO 20 % u 8 %.

[TpakTHuecku B ra30TypOMHHBIX YCTAaHOBKAX CTAaBUTCS OJHA MPOMEXYTOUYHAs Ka-
Mepa ropeHusi, Tak Kak 370 aaet npuemiieMslit poct KIIJ[ u ymeHblieHne yneabHOTo
pacxozia raza Nnpu OTHOCUTEIBHOW MPOCTOTE CXEMbl U OIPAaHUYEHHOM KOJINYECTBE
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AJIEMEHTOB C BBICOKON TEMIIepaTypoil raza, TpeOyrouux 0oco00ro BHUMAHUS IS
obecrieueHns HaJIeKHOU U JOJITOBEYHON PabOTHI.

["a3oTypOuHHAs yCTaHOBKA CO CTYNIEHYATHIM CKATHUEM BO3yXa U CTYNEHYATHIM
IIOJIBOJIOM TeIlIa MPU HATMYUU PEreHepaluu

[Ipocreiimias cxema Takol YCTaHOBKU C OJTHUM MPOMEKYTOYHBIM OXJIQAUTENIEM U
OJIHOM TIPOMEKYTOYHOM KaMepoil ropeHust naHa Ha puc.10, a COOTBETCTBYIOIIMIA
IIMKJI C y4E€TOM BCEX MOTEPh AaBieHus Ha puc.l1.

Puc. 10 Puc. 11
I/ICXOI[HI)Ie (bOpMy.TH)I JJIA OHpeﬂeHeHI/IH OCHOBHBIX XapaKTepI/ICTHK:
0 0
77T1'7701'QT1+77T2'7702'QT2_ = % =
n = i M. Ure
l 0 +0
Q1<1 n QKZ
. %k
p=1- o T~ Tix ; d= 360,0 Kr/kBt[]u
ey =1y QTI /IR P QT2 (Ql + Ql) 1,

[IpakTHueckre peKOMEHJAalMM IO TMOBBIMLEHUI0 3(PPEKTUBHOCTH PpabOThI
ra3oTypOMHHBIX YCTAHOBOK:

npu MoiHocTAX 10 5-6 MBT — mpocras cxema 0e3 pereHeparopa WIH C
pereHepaTopom;

B YCTaHOBKAX CpeIHEW MOIIHOCTH OT 5-6 MBT no 18-20 MBT — yBennueHwne
DKOHOMHMYHOCTH 32 CYET OJTHOIO MPOMEKYTOYHOTO OXJIAUTENS U PErE€HEPATOPA;

MPUMEHEHUE OJHOBPEMEHHO MPOMEXYTOUHBIX OXJIaguTeNel (40 ABYX), OJHOM
IPOMEKYTOUYHON KaMepbl TOPEHHMsS M pereHeparopa LEIecOoO0pa3HO TOJIbKO I
ra3oTypOMHHBIX YCTAaHOBOK 0O0JIbLIONW MOIIHOCTH, HaunHas oT 20 MBT u BbiiE.

["a30TypOuHHBIE YCTAHOBKHM, KpPOME BBIPAOOTKH 3JIEKTPOIHEPIMH, MOTYT OBITh
VICITOJIB30BAHbI U JUIS OTITYCKA TEILIa.

B03MOXHBI BapUaHTHI:

IIOCTAHOBKA I'a30BOr'0 BOJOHArPEBATEIIS 38 PEr€HEPATOPOM;

OTKa3 OT pereHeparopa 1 3aMeHa €ro ra3oBbIM BOJIOHArpeBaTeIIeM;
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MPEIBAPUTEIBbHBIN MOJOTPEB MOJAMUTOYHON CETEBOM BOJBI B IMPOMENKYTOYHBIX
OXJIAIUTENSAX BO3/1yXa.

OCHOBHOM  HENOCTAaTOK A3TUX  BapUaHTOB — TPOMO3JKOCTh  Ta30BbIX
BOJIOHArpeBaTesei, ux O0JbIIas METalIOEMKOCTb.

Pemenue 3aau

Vkaszanus.

3anucarh KpaTKOE YCJIOBUE 3a/1a4, IEPEBECTU UCXOIHbIE TaHHbIE B cucTteMy CH.

[Ipu pacyeTe UKIIOB ra30TYpOMHHBIX YCTAHOBOK CJEAYET U300pa3uTh paccMar-
puBaeMblii UK B T,s-quarpamme. [lanee onpenenstoTcss TeMnepaTrypsl B XapakTep-
HBIX TOYKaX LUKJIA U HEU3BECTHbIE (IO YCIOBUIO) BETUYUHBI.

3amgaya

Paccuwnraiite TEOPETUYECKUMN 1007009) I'TY Cc IBYXCTYIIEHYATHIM
CXKaTHEM WM JABYXCTYIEHYATHIM PACUIMPEHHEM M C MpenenbHOM pereHepauueil. Ila-
paMeTphl BO3/1yXa Ha BXOJAE B KOMIIPECCOP:

p = 0,1 Mlla, ¢, = 20 °C, cTeneHb NOBBIIICHUS JaBJIEHUSI B 00EUX CTYIEHSIX OJIMHa-
koBa: [} = [],= 2,4, oxnaxkaeHue BO3[yXa IOcJe NEPBOTO KOMIIpeccopa MPOU3BO-
mutcst o t; = 20 °C. Temneparypa Bo3ayxa nepea o0euMu TypOMHaAMU OJMHAKOBA U
pasHa 800 °C. JlaBnenue Bo3ayxa mocie nepoi Typounsl 0,24 MIla, pacxon Bo3ay-
xa 250000 kr/4. Onpenenute mapameTpbl Bcex Todek Lukia, Tepmuueckuil KITJ[ u
TEOPETUYECKYIO MOIIHOCTL [ TY.

Pemenne.
1. OmnpenensieM TemIiepatypsbl B y3JIOBbIX TOUKAX [HAKJIA.
2. OnpenensieM TEPMUAYECKHAN KILJ.
3. OmnpenensieM TEOPETUYECKYIO MOIITHOCTh JIBYX TYpPOUH.
4. OnpenensieM TEOPETUYECKYIO MOITHOCTh ABYX KOMITPECCOPOB.
5. OnpenensieM TeOPETUUECKYIO MOITHOCTh [ TY.

3. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB
MeTtoauyecKue peKOMEHAALNHU 110 BBINOJHEHHIO CAMOCTOATEILHOM pado-
ThI

CamocTosiTenbHas paboTa MpeaycMaTpUBAET:

- IOJATOTOBKY CTY/ICHTOB K ayJUTOPHBIM JICKITMOHHBIM U TPAKTUUECKUM 3aHS-
THUSM;

Jliist yCBOGHUS JUCIMILTUHBI HE00X0IMMa CHCTEMaTHIeCKasi CaMOCTOSITeITbHAS
paboTa, KOHTPOJIb KOTOPOH OCYIIECTBIISIETCS C MOMOIIBIO TpadrKka cCaMOCTOSATEILHON
paboTsI (Tadm. 1).

Tembl ayTUTOPHBIX JIGKIITMOHHBIX U TPAKTHUECKUX 3aHATHUH; peKOMEHIyeMas
JaUTEepaTypa MpUBEICHBI B paboueii mporpaMme IUCIHUIUITMHBI U HACTOSIIEM Y4eOHO-
METOJIUIECKOM KOMIICKCE.
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I'paduk camocTosiTesIbHOM PadOTHI CTYJIEHTOB

Tabmura 1
No Conepxanue O6BeM DopMbI KOHTPOJIA Cpoku
B yacax (Hemenn)
2 3 4 5
IIOJArOTOBKA K JICKLIMOHHBIM 3a- 2 IIpoBepounas padora 1
HATHUSAM
2 | HOATOTOBKA K JIEKIIMOHHBIM 3aHS- 2 bimn-onpoc Ha nek- 2
THUSIM 1005078
3 | MOATOTOBKAa K  JEKIHWOHHBIM U 3 baui-onpoc Ha nek- 2,3
MPAKTUYECKUM 3aHSTUSIM 1105078
4 | moATOTOBKAa K  JIEKIMOHHBIM H 3 bimn-onpoc Ha nek- 4
MPAKTUYECKUM 3aHATUSIM IIUH.
S | moAaroToBka K JEKUHWOHHBIM 3a- 2 [IpoBepounas pabora 5
HATHUSAM
6 | IOATOTOBKA K JIEKIIMOHHBIM U 4 baui-onpoc Ha nek- 6
MPAKTUYECKUM 3aHSTUSIM 1105078
7 | MOOATOTOBKA K  JIEKIUOHHBIM # 3 bnu-onpoc Ha nek- 7
MPAKTUYECKUM 3aHATUSIM IIUH.
& | MIOAroTOBKA K JICKIIMOHHBIM 3a- 2 bnu-onpoc Ha nek- 8
HATHUSAM IIUH.
9 | mOArOTOBKA K JIEKIIMOHHBIM 3a- 2 baui-onpoc Ha nek- 9
HSTHSIM 1005078
10 | moAroToBKa K JIEKIIMOHHBIM 3a- 3 [TpoBepounas pabora 10
HATHUSAM
11 | mogroroBka K  JEKIMOHHBIM Hu 3 bmu-onpoc Ha nek- 11
MPAKTUYECKUM 3aHATUSIM IIUH.
12 | moaroroBka K  JEKUHMOHHBIM u 4 baui-onpoc Ha nek- 12
MPAKTUYECKUM 3aHSITUSIM 005071
13 | mOAroToBKa K  JEKIMOHHBIM U 3 baui-onpoc Ha nek- 13
MPAKTUYECKUM 3aHSTUSIM 1005078
14 | noAroTOBKA K JIEKIIMOHHBIM 3a- 2 IIpoBepounas pabora 14
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HATHUAM

15 | mOAroTOBKA K JIEKIIMOHHBIM 3a- 2 bau-onpoc Ha nek- 15
HATHIM LUH.

KoMmuiekTsl 3aganuii A1l MPOBEPOYHBIX padoT

IIpoBepounasi padora Ne 1
«Pacuer mukjaoB I'TY»

1. Komnpeccop ra3oTypOMHHOM YCTaHOBKHU CKMMAET BO3AYX C HayaJbHBIMH Ta-
pametpamu p; = 0,1 Mlla u ¢ ;= 5 °C no naBnenus p, = 0,8 MIla. BuyTpeHHui1 0THO-
curenbHbid KIIJ] kommpeccopa pasen 0,84.

Onpenenure TeMIIepaTypy BO3AyXa Ha BBIXOJIE U3 KOMIIpECCOpa M TAKKE MOLI-
HOCTb NPHUBOJA KoMIpeccopa N, €CIM U3BECTHO, YTO KOMIIPECCOP NOJIKEH M01aBaTh
1-10° kr/4 Bo3IyXAa.

2. HavanesHple mapameTpsl BO3[dyXa, mocrymnaromero B kommpeccop I'TY co
C)KUTaHUEM TOIUIMBA NpH p = const, p; = 0,1 MIla; ¢, = 20 €. CreneHb NOBBIICHUS
naBneHusi B komrpeccope I'TY [ = 6. Temneparypa ra3zoB nepej; coriaMmu TypOUHBI
t; = 700 . Pabouee Teno o0namaeT CBOMCTBAMU BO3/yXa, TEIJIOEMKOCTh €r0 pac-
CUMTBIBAETCS IO MOJIEKYJISIPHO-KMHETHUECKON Teopuu. Kommpeccop 3acachiBaeT
2-10° kr/u Bo3ayxa. Onpenenure:

e [lapametrpnl Bcex Touek uuaeanbHoro mnukna ['TY, tepmuueckuit KIIJ I'TY,
TEOpPETUYECKUE MOIITHOCTH TYpOUHBI, KoMIipeccopa u Bceut ['TY.

e [lapamerpsl Bcex TOUYEK OEHCTBHUTEIBHOIO LUKJA (C YYETOM HEOOPaTUMOCTH
MIPOLIECCOB PACIIMPEHHUS U CKATUS B TypOMHE M KOMIIPECCOPE), IPUHSAB BHYT-
pennne otHocutenbubie KITJ[ TypOuHBI 1 KOMIIpeccopa COOTBETCTBEHHO [,
=0,87u  [1,=0,85.

e Buyrpennuii KIIJI I'TY, nelicTBuTEIbHBIE MOIIIHOCTH TYpPOUHBI, KOMIIpEccopa
u Bcei ['TY. IlpeacraBbre 00a nukia B 7-, s-quarpamme.

3. NazoTypOuHHAs yCTaHOBKA, B KOTOPOW TOIUIMBO CrOpaeT IMpH p = const, pa-
Ootaet npu cienyromux napamerpax: p; = 0,09 Mlla, ¢; = 12 °C, creneHb moBbIIIIe-
HUS AaBieHus [ = 7, Temmeparypa razoB nepej cormiamu TypOouHsl paBHa 750 °C.
Buyrpennue ornocutenbubie KITJT TypOuns! 1 kommpeccopa: [1,; = [, =0,8.

Bropas yctanoBka paGoTaeT mpH TeX K€ MapameTpax, HO 3a CUeT YIYUIIeHUS
IPOTOYHBIX YaCTEl TypOMHBI U KOMIIpeccopa BHyTpeHHHE oTHOcuTenbHble KII/I ObI-
JIM TIOBBIIIEHBI 10 3HadyeHui [1,; = [1,;° = 0,85.

Paccuuraiite 3nauenus BHyrpeHHux KII/[ nepsoii u Bropout I TY, BeIsICHUB TEM
CaMbIM BIIMSIHUE Ka4yeCTBa MPOLECCOB Cxkuranus u pacmmpenus Ha KII/[ yctanoBku.
[TpunsB nokaszatens anuadatel k = 1,4. Onpenenure taxxke repmuyeckuid KIT/1 ycra-
HOBKH.

IIpoBepounas padora Ne 2
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«Metoanl noBbimenuss KIIJI I'TY»

1. T'a3oTypOuHHas ycTaHOBKA, paboTaroImas mo MUKy ¢ MOABOJOM TEIUIOTHI IPU p =
const, paboTtaer ¢ HemnpeaenbHON pereHeparueil. [lapamerpsl ycranoBku: [ = 4.8, ¢,
= 15 °C, t; = 780 °C, crenenp perenepaiuu ¢ = 0,75, BHyTpeHHUE OTHOCUTEIbHBIC
KIII Typbunsl u kommpeccopa [1,; = 0,85 u [1,;“ = 0,83. Paccunraiite BHyTpCHHHMI
KIIJ] Takoii yctanoBku. CuuTaiite, 4To pabouee Teao 006JiaiaeT CBOMCTBAMU BO3TY-
xa. [loka3arens agnabatel k IpUHATH paBHBIM 1,4.

2. Paccumraiite Teopernueckud muka ['TY ¢ aByXCTynmeHYaThIM
CXKaTHEM M JBYXCTYNEHYAThIM pacUIMPEHHEM M C MpenesbHOU pereHepaunueil. [la-
pameTpbl BO3/lyXa Ha BXOJE B KOMIIPECCOP:

p; = 0,1 Mlla, ¢, = 20 °C, crenieHb NOBBIIICHUS AaBJICHUSA B 00€UX CTYMNEHSAX OJIMHA-
koBa: [} = [],= 2,4, oxnaxaeHue BO3[yXa IOcJe NEPBOTO KOMIIpeccopa MPOU3BO-
mutcst o t; = 20 °C. Temneparypa Bo3ayxa nepea o0euMu TypOMHaAMU OJMHAKOBA U
pasHa 800 °C. JlaBnenue Bo3ayxa mocie nepoi Typounsl 0,24 MIla, pacxon Bo3ay-
xa 250000 xr/4. Onpeaenute mapaMeTpbl BceX TOYeK mukia, Tepmudeckuid KIIJI u
TEOPETUUYECKYIO MOIIHOCTL ['TY.

IIpoBepounas padora Ne 3
«Ilapora3zosbie ycranosku B BIII'»

[Tapora3oBasi ycTaHOBKa paOOTaeT MO CIEAYIOUIEH cXeMe: BO3AyX U3 aTMOoc(epsl
(coctostHue 1) cxUMaeTcsi KOMIPECCOPOM (COCTOSIHHE 2) M MOAAETCS B TOMOYHOE
YCTPOMCTBO BBICOKOHAINOpHOTO napore”eparopa BIIL, rae cropaer Tommso. I[Ipo-
IyKThI CTOPAaHMS CHAYAJIa OTIAKOT YaCTh CBOEU TEIJIOTHI HATPETOM O TEMIIEPATYPbI
KUITIEHUS BOJIE W BOJASHOMY Tapy, LHUPKYIUPYIOINIUM B 0COOOM KOHTYpeE, a 3aTeM
HarpaBJisitoTcst B ra3oByto Typouny ['T (coctosiHue 3), B KOTOPOW H303HTPOITHO
pacHIMpssiCh, COBEPIIAIOT MOJE3HYI0 paboTy. OrpaboraBiive Ta3sl (CocTosHUE 4)
UAYyT B ra3oBblid nogorpesatens ['1] u HarpeBarOT B HEM KOHJIEHCAT BOJASHOTO Iapa
710 TEMIEPATYPhl KUTIEHUA (COCTOsTHUE 9), MOCcIe Yero BIOpachkiBatOTCsl B aTMOchepy
(cocrosinue 1). Kunsmas Boga u3 nogorpesarens [Tl nampasisieTrcss B maporesepa-
top BIII', rae ucnapsiercs u neperpeBaercs (coctostaue S). Ileperpetsiit map, oTpa-
0otaB B TypOuHe Bricokoro aasienus TB]] (coctosiHue 6), cCHOBa meperpeBaeTcs 3a
CYeT TeroThl TonouHblx razoB BIII' (coctosinue 7), 3aTtem paboTaeT B TypOHMHE HU3-
koro nasienust TH/L (cocrositnue 8) u koHAeHcupyercs B KoHAeHcaTope Kp. Bons-
HOM IIUKJI, TAKUM 00pa3oM, 3aMbIKACTCS.

Paccuuraiite Tepmuueckuit KI1J] nneanbHoro 6uHapHOro napora3oBoro HuK-
J1a, €CJIM U3BECTHBI CIETYIOIIME NapaMeTpPhI:

I'a3: p; = 0,1MIla; t; = 20°C; t; = 800°C; t,= 120°C; g = p./p:1 = 8.

Bopa u BonsiHOM nap: ps = 1,3 Mlla; ts = 565 °C; ps = p;= 3,0 MlIla; ¢, =565 °C;
ps =30rl]a.

Haiinute otHomenue storo KIIJ n KIIJ[ nukna KapHo mjist MakcuManbHOU U
MUHUMAaJbHOU TeMrepaTyp OMHaApHOTO IUKJIA.
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['a3 cunTath 00JIaHaIOMIMM CBOMICTBAMHU BO3AYyXa, TEMJIOEMKOCTh T'a3a ¢ CUH-
TaTh MOCTOSTHHOM. Pab0TOM BOJSIHBIX HACOCOB MpEeHEOPeYb.

4. MATEPHUAJIBI 110 KOHTPOJIIO KAYECTBA OBPA3OBAHUSA
Meroanuyeckue ykazaHusi 0 OPraHU3aANMU KOHTPOJISA 3HAHUI CTY/IEHTOB

Baxneiien coCTaBIsAOMEN N3YUEHUS JUCIIUIUIMHBL SBISETCS KOHTPOJIb 3HA-
HUIl CTYICHTOB, B TOM YMCJIE€ TECTOBBIM KOHTPOJIb Ka4€CTBA OCBOECHHUS IIpodeccuo-
HaJIbHOM 00pa30BaTeabHON MPOrpaMMsbl (IIPOBEPKA OCTATOUHbIX 3HaHUM). [IpuBe-
J€HHbIE HM)KE€ KOMIUIEKTBI 33JJaHU MTO3BOJISIOT OLEHUTh CTENIEHb YCBOCHUS TEOPETH-
YECKOIro Marepuaia U MPakTUYECKUX HABBIKOB U YMEHUH IO TEPMOJMHAMUKE B pam-
Kax y4eOHOI mporpaMMsbl JJIs SHEPTETHUECKUX CIIELUATIbHOCTEN BY30B.

[IpeaycMOTpeHbI CaeayOIre BUIbI KOHTPOJIS 3HAHUN CTY/CHTOB:

Bxoonoit konmpo.ib

BxoaHoli KOHTpOJIb MO AUCIUIUIMHE MNPECTaBisieT coOOM 3alaHus, MO3BO-
JISIOIME OLEHUTh 3HAHUE TMOHSATUN, ONMpPEleNIeHUH U 3aKOHOMEPHOCTEH, UCTIOJb3ye-
MBIX B JAaHHOM JMCUMIUIMHE W H3y4aeMbIX  paHee B JAPYrux Kypcax, T.e.
MOJATOTOBIIEHHOCTh CTYJICHTOB ISl OCBOEHUS JAHHOM IMCLUILITUHBI.

Meswcceccuonnulit KOHmMpOJib

MexcecCMOHHBIA KOHTPOJIb BKIOYAET TEOPETUYECKUE 3aJaHUS 10 U3y4aEeMbIM
TE€MaM, BBIIIOJHEHHUE NPOBEPOYHBIX PA0OT, BBINOJHEHUE JOMAIIHUX PACUETHBIX 3a-
JAHUH, BBIIOJIHEHUE U 3alUTy KypcoBOM paboThl. TeKyIrii KOHTPOJIb OCYLIECTBIIS-
€TCsl CUCTEMATUYECKU B T€UEHHE ceMecTpa (CM. rpauk camoCTOSATEIbHON padoThl),
[0 pe3yJibTaTaM KOHTPOJISI BBICTABJISIETCS MPOMEXKYTOUYHAs aTTecTanus (KOHTPOJIb-
HbI€ TOYKH), 3K3aMEHALMOHHAs OLICHKA MO AUCIUIUIMHE BBICTABISETCA C YYETOM pe-
3yJBTAaTOB MEKCECCUOHHOIO KOHTPOJIS.

IK3aMeHAUUOHHBLIL KOHMPOJIb

Hrororoit (hopMoit KOHTPOJIS 3HAHUHM CTYJEHTOB SIBJIsIETCS dK3aMeH. B oTBeTax
CTYJICHTOB Ha HK3aMEHE 3HAHUS U YMEHHS OI[EHUBAIOTCS IO MATUOATUIBHON CHCTEME.
Onpoc CTYJIEHTOB OCYIIECTBISETCS B MUCHbMEHHO-YCTHOM (popme. DK3ameHaIMoH-

HBIM OWJIET BKJIIOYAET JIBA TEOPETHUUECKUX BOIpPOCA MO U3YYEHHOMY KypCy U 3ajauy
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(KEDKI[I)IFI BOIIPOC U 3ajaa4a — I10 pa3HbIM TECMaM I[I/ICI_II/IHJII/IHBI). I[J'DI IHOATrOTOBKH OT-
BCTAa Ha BOIIPOCHI U PCUHICHUS 3a1a4r JaCTCsA 40 MuH.

Konmpons ocmamounvix 3nanuii
[IpoBepka kauecTBa OCBOEHHsI TpodeccHOHaIbHON 00pa3oBaTeIbHON MpPO-
IpaMMbl OCYIIECTBIISICTCS MOCJE U3YyUEHUS TUCHUILIMHBI B BU/IE TECTUPOBAHUS.

Kpurepuu oieHKH 3HAHMH CTYI€HTOB

Bxoonoit konmpons, mexcceccuoHHbLIL KORMPOJIb (MeopemudecKue 3a0a-
HUs) U KOHMPOb OCHMAMOYHBIX 3HAHUIL

3HaHUSI OLICHUBAIOTCS M0 YETHIPEX0AUIHHOM IIKaJe.

Omauuno — He MeHee §85% MPaBUIIBHO BBINIOJIHEHHBIX 3aJaHU; XOpouio — He
MeHee 75% MmpaBUIIbHO BBITIOJHEHHBIX 3a/IaHUI; V0081egopumenbHo — He MEHEee
50% mpaBUIIbHO BBIMOJIHEHHBIX 33JIaHUN; Heydosremeopumenvho — menee 50% mnpa-
BUJIBHO BBITIOJHEHHBIX 33/IaHUI.

Meotcceccuonnulit KOHmpoJb (npoeepounvle padomal)

Kaxxnas npoBepouHast paboTa BKIJItOUaeT aBe 3a1ayu. [IpakTuyeckue ymeHus
pelieHus 3a71a4 OLEHUBAIOTCS M0 YEThIpeX OAJITLHOM HIKae.

Omauyno — IPaBUIIBHO pellIeHbl 00e 3a1aun. Xopouwio — 0JjHa 3aa4a pereHa
IPaBUIIBLHO, TIPU PEIIEHUH BTOPOU 3a/1a4uu JOIMYIICHBI OMMHUOKY (3a/1a4a HE perieHa 10
KOHIIA, HEMPABUJIHHO HAWIEHBI HEKOTOPBIC BEIMYMHBI) UITU PEIICHUE 00erX 3a/1a4
COJIEPKUT OLUMOKY HEMMPUHUMUITNAIBHOIO Xapakrepa. YoosnemeopumenbHo — npa-
BUJILHO pPEIIeHa OJIHA 33/1aua WK PEerieHNe 00enX 3a7a9 COACPKUT MPUHITUITHATH-
HbIe onOKu. HeyoosnemeopumenbrHo — 00€ 3aja4ul pEIICHbl HEBEPHO.

IK3aMeHAUUOHHBLIL KOHMPOJIb

Wrorosas artectanus 1no AUCHUIUIMHE BKIOYAET PEUTUHTOBO-MOIYJIBHYIO CH-
CTEMY OLIEHKH 3HAHUHU CTYJIEHTOB B CIEAYIOIIEM COOTHOIIEHUU: TPOMEKYTOUHBIN
KOHTPOJIb 3HaHUH CTy1eHTOB cocTaBisieT 30 %, octanbHbie 70 % onpenenstorcs pe-
3yJbTaTaMU UTOTOBOTO HK3aMeEHa.

B oTBeTax cTyIeHTOB Ha IK3aMEHE 3HAHUS U YMEHUS OIICHUBAIOTCS MO YEThI-
pexOambHOW HIKaJIe.

OueHka «omauyHo» CTaBUTCS B CIy4yae NPaBUIbHBIX U MOJHBIX OTBETOB Ha
00a TeopeTHUYeCcKre BOMPOCHI OMJIETa U MPABUIBHOTO PEIICHUS 3a1a4H.

OueHka «xopouto» CTaBUTCA B CIIy4ae:

- MPABUJILHOT'O, HO HEMOJIHOTO OTBETA HA OJIMH U3 TEOPETUUECKUX BOIPOCOB
ouseTa, TpeOyIOIIEro YTOUHSIOUIUX HOMOIHUTEIbHBIX BOIIPOCOB CO CTOPOHBI MPEIO-
JaBaTessl WK OTBETA, COJIEPIKAIIETO OMIMOKY HEMMPUHIIMITUAILHOTO XapakTepa, Ko-
TOpbIE CTYJICHT UCIIPABIISIET MOCIE 3aMEeUaHUi (JOMIOJTHUTENIbHBIX BOIPOCOB) MPEMO-
JaBaTess; MPaBUIBLHOTO PELICHUs 3a/1a4u;

- MPAaBWJIbHBIX U MOJHBIX OTBETA Ha 00a TEOPETHUECKUX BOIMpoca OujeTa; 3a-
TPYJAHEHUI MPHU PEIICHUH 33/1a4H, C KOTOPBIMH CTYIEHT CIPABIISAETCS MOCIIE TOMOIIU

MMpCroaaBaTcCIid.
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OueHka «yodoeremeopumenvbHo» CTABUTCS B CIIydae:
- OTBETOB, COJIEPKAIIETO ONIMOKK MPUHIIMIHAIBHOTO XapaKkTepa Ha TEOPEeTH-
YeCKHe BOMPOCHI OMIIeTa; MPaBUIILHOTO PEILICHUS 3a/1a4K;
- HEBEpHOT'0 OTBETa (OTCYTCTBHUS OTBETA) HA OJIUH U3 TEOPETUUECKHUX BOIIPOCOB
ousiera; peleH s 3aa4u 1Mocjae He3HAYUTEIbHON MTOMOIIY MTPENo1aBaTeNs;
- MPAaBWJIbHBIX U MOJIHBIX OTBETOB Ha 00a TEOPETHUUECKUX BOIpoca Ouiiera; HeBep-
HOTO pellIeHNUs 3a/1a4u (He CIpaBHIICA € 3a/lauei ociie MOMOIIY MTPENo/1aBaTess).
OueHka «HeyoosremeopumenbHo» CTaBUTCA B CIyvae:
HEBEPHBIX OTBETOB (OTCYTCTBUS OTBETOB) Ha 00a TEOPETUUECKUX BOIMpOca OuJe-
Ta;
HEBEPHOT0 OTBETA (OTCYTCTBUSI OTBETOB) HAa OJIUH W3 TEOPETUUECKUX BOMPOCOB
OusieTa 1 HEBEPHOT'O PEUICHUS 3aauH.
@oHADBI TECTOBLIX 3aJaHUH

Bxoonoit konmpoaw

Tepmuueckuit KII/ nukina onpenensercs ...
[TapoTypOWHHBIN LUK TPEACTABISAET COOOM. ..
TennoBas 3NeKTpUUecKas CTAHIUA 3TO. ..
OCHOBHBIMH 3JIEMEHTAMU TYPOUHBI SIBJISIOTCS. ..
PerenepatuBHbIN OIOTPEB MPEAHA3ZHAYEH. ..
TennooOMeHHBIE anmapaThl 3TO. ..

Mesnrcceccuonntit KOHMpPOL
3ajgaHus 11 TEKYIIEH NPOBEPKH 3HAHUU

Ilo meme Ne 1
1. M'a3oTypOuHHAs ycTaHOBKA — 3TO ...
2. Bo3ayuHeiii koMmnpeccop — 3TO ..., OH COCTOUT U3 ...
3. Kamepni cropanus I'TY ObIBaror ...
4. OCHOBHBIE AJIEMEHTHI TA30BOI TYpOUHHI ...
5. Cuctema OXJaxKJIeHUs ra30BOM TypOUHBI BKIIIOYAET B €04 ...

Ilo meme Ne 5
1. ITaporasosast ycTaHOBKA — 3TO ...
2. [Ipenmy1iecTBOM HCIIOIB30BaHUs MAPOra30BbIX YCTAHOBOK 110 CPABHEHUIO C IApO-
TypOUHHBIMU SIBIISETCA ...
3. Ilo npuHLIMIY B3aUMOAEUCTBUS paOOYMX TN MAPOTra30BbIX YCTAHOBOK MOYKHO BBI-
JEIUTH CIEAYIOIIUE CXEMBI ...
4. OCHOBHBIMU TUIIAMH MAPOTYPOUHHBIX YCTAHOBOK SIBJISIFOTCS ...

3K3aM€H(luu0HHblﬁ KOHmMpOoJ/ib

Bonpockl Kk 3K3aMeHy

1. YerpoiicTBO ra30TypOMHHBIX YCTaHOBOK
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2. IIukibl ra30TypOMHHBIX YCTAHOBOK C MOJBOJAOM KOJUYECTBA TEIUIOTHI B

npouecce v=const U p=const.

3. PereHepatuBHbBIN NOAOTPEB BO3AYyXa Ha BXOJ€E B Kamepy cropanust ['TY

4. [IpuMeHEHNE MHOTOCTYIIEHYATOTO CKATHS BO3AYyXa B KOMIIPECCOPE U MHOIO-
CTYIIEHYATOTO NOABOIbI Teria B ['TY

5. Meroauka pacdera sHepreTruueckux nokasarene I'TY u ux aHanus npu me-
PEMEHHOM pPEKUME PabOTHI.

6. Mcnonp3oBanne ['TY B KauecTBe MMKOBBIX YCTAHOBOK

7. OcHOBHBIE (haKTOPHI, BIUSAIONINE HA SKOHOMUYHOCTh ['TY

8. ITyckoBbIE U IEPEMEHHBIE PEKUMBI PaOOTHI, cucTeMbl yrpasieHus ['TY

9. Ucnonw3oBanus ['TY ma ADC

10. ITapora3oBbie YCTAaHOBKHU: OCHOBHbBIC MOHSTHUSA, KJACCU(PUKAIUSA, OCHOBHBIC

CXEMBI

11. TIT'Y ¢ yrunu3anyMoOHHBIMU NTAPOBBIMHU KOTJIAMU

12. TIT'Y ¢ BBICOKOHANIOPHBIM MMapOT€HEPATOPOM

13. TIT'Y co copocom yxoasamux razoB ['TY B Tonky 1mapoBoro Kotia

14. Wcnons3oBaHuEe Mapora3oBbIX CXEM MJII MOAEPHU3AILMU SHEPreTHUUYECKUX
MAapPOCUIIOBBIX OJIOKOB IyTEM UX HAJICTPONKHU ra30BbIMHU TYpOUHAMMU.

15. Ucnonb3oBaHue TEXHOJOTUM BHYPUIIMKIOBOM razuukanuy yris s co3-
nanus [1I'Y ¢ yTunu3anmoHHBIMU TapOBBIMU KOTJIAMHU

16. IIT'Y ¢ xotiioM ¢ HMpKyAAUMOHHBIM KursiiuM ciioeM (LUKC) nns cxxuranus
HU3KOCOPTHBIX yIJIEU

1'7. Meronuka pacuera nokasareneit I1I'Y npu nepemeHHBIX pexumax

18. Ucnonb3oBanue [1I'Y npu npoextupoanuu TOC ¢ BBICOKMMH DKOJOTHYE-
CKMMHU ITOKA3aTEISIMH.

19. KHUII, aBroMaTnyecKne peryiasToOpsl U TEXHOJOTMYECKHE 3AIIUThI B CXEMaxX
Mapora30BbIX YCTAaHOBOK.

Konmpons ocmamounvix 3nanui
[IpyuMep TECTOBBIX 3a/IaHUM /IS MPOBEPKU OCTATOYHbBIX 3HAHUHN
no aucuuiubae « Tepmoannamukay miis cneuransHoctu 140101

Uncempykyus: Tlpu oTBeTe cieayet BoIOpaTh OJMH OTBET U3 MPEAJIOKEHHBIX. Pe3yb-
TaThl TECTUPOBAHMS OIEHUBAIOT 10 4-X OayuibHOM 1Kane (omauuno — He MeHee 85 %
IIPABWJIBHO BBIIOJIHEHHBIX 33aJaHUM; xopouto — He MeHee 70 % mpaBUiIbHO BBINOJI-
HEHHBIX 3aJJaHui; yoosremeopumenvHo — He MeHee 50 % MpaBUIBLHO BBIMOJHEHHBIX
3aaHuil; HeyodoenemeopumenbHo — MeHee 50 % NpaBUIBLHO BBIMOJHEHHBIX 3a7a-
HUM)

1. 'a3oTypOMHHas yCTaHOBKA 3TO -

a) yCTaHOBKa, COCTOSIIIAsi U3 KOMITIPECCOpa, KaMephl CTOpaHus U Ta30BOi TypOUHBI,
0) ycTaHOBKa, BKJIIOUaIOIas B ce0s MapoBOi KOTEJ 1 ra30BYI0 TYpOUHY;

B) YCTaHOBKa, paboTaromias mo ukiy PeHkuHa.

2. CreneHb pereHepanuu 3To —

a) moJie3Has yaenbHas padota ['TY;
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0) OTHOILIEHHE KOJIMYECTBA TEIJIA, (DAKTUYECKU BOCIIPUHATOrO BO3yXOM B pereHepa-
TOpEe, K TOMY KOJHMYECTBY TeIlJIa, KOTOPOE BO3AyX BOCIPHUHsUI Obl, HarpeBasch 0
MaKCHMaJbHO BO3MOXKHOHN TEMIIEpaTyphl;

B) Koadpunuenr, xapakrepusyomuii CTENeHb CKaTUsI B KOMIIPECCOpeE.

3. Cuctema BO3AYILIHOTO OXJIAXKIACHUS — ITO

a) cUCTeMa OXJIAKJECHUS B raza Ha BBIXOJIE U3 TYpOUHBI;

0) B KOTOpOM MPUMEHSIETCS BTOPUUHOE OXJIAXKICHHE BO3/yXa Mepe]l KOMIIPECCOPOM;
B) B KOTOPOM MPUMEHSIETCS LUKIOBOM BO3yX KOMIIpEccopa, OTOMpaeMblid U3 pas3-
JIMYHBIX OTCEKOB €ro MPOTOYHON YACTH.

4. BpiOepuTe OCHOBHBIE NYTH MOBBILIEHUS TEPMOJMHAMUYECKOW 3P(PEKTUBHOCTH
I'TY

a) pereHepaTuBHbIN OJOTPEB BO3/1yXa HA BXOJIE B KAMEPY CTOpaHUM

0) pereHepaTUBHBIIM OAOIPEB BO3/IyXa Ha BXO/E€ B KOMIIPECCOP

B) IPUMEHEHUE MHOTOCTYTIEHYATOr0 CXKaTHsl BO3/lyXa B KOMIIpECCope

') IPUMEHEHNE MHOTOCTYIIEHYATOro Mo/ABOJIa TeIia

5. Ilapora3oBbi€ yCTaHOBKH - 3TO

a) yCTaHOBKA, COCTOSIINAsI U3 JABYX OT/AEJbHBIX YCTAaHOBOK: MapOCHJIOBOM U Ta30Typ-
OMHHOI

0) OMHaApHBIN LUKII, B KAUE€CTBE padOYero Teiaa UCHOJb3yeTCs Tapora3oBasi CMECh

B) YCTaHOBKA, B KOTOPOIl MPUMEHSIETCS] BMECTO MapOBOM ra3zoBasi TypOuHa

6. KoHTakTHBIE CXEMBI — 9TO

a) CXEMbl, B KOTOPBIX MPOAYKTBI CropaHusi, 0Opa30BaBIIMECS B KaMepe CropaHHs
CMEIIIUBAIOTCS C TTAPOBOJISIHBIM pabOYUM TEJIOM

0) cXeMbl, B KOTOPBIX UCTIOJIB3YIOTCS TETUIOOOMEHHUKHA KOHTAKTHOTO THIIA
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