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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH aHaTM3UpOBaTh U MOJICITUPOBATH (PU3HUECKHUE TIPOIIECCHI B DJIEMEHTaX
HHEPTEeTUYECKOT0 000pyI0BaAHHS
NJ1-2 Bnaneet HaBbIKaMH pacueTa TeIIOTUAPABINYECKUX MTPOLIECCOB B 3JIEMEHTaX
HHEPTeTUYECKOr0 000pyI0BaHMS, HABBIKKA TOCTOOPAaOOTKU pe3ylIbTaTOB PACUE€TOB U
KOMIIBIOTEPHOT'0 MOJIETTUPOBAHUS 3TUX MPOIIECCOB

2. I1K-3 T'0TOB caMOCTOSITENILHO OIPENEATh HAIPaBICHUE U XapaKTep MPOBOIUMBIX

UCCJICIOBAaHUM, YIUTHIBATh COBPEMEHHBIE TCHICHIIMM Pa3BUTHUS HU3KOTEMIIEPATyPHOH TEXHUKH
NJ1-2 3HaeT OCHOBHBIE HAIIPABJIECHUS Pa3BUTHS U COBPEMEHHBIE TEHCHIINM IIPH pacyeTe U
aHanu3e 3(pPEeKTUBHOCTH HU3KOTEMIIEPAaTypPHBIX YCTaHOBKAX

3. PIIK-2 Cnioco6eH BiafeTh pacu€THO-TEOPETUUECKUMH U SKCIIEPUMEHTAIbHBIMU METO/IaMU
UCCIIEJOBAaHHS TEIIOTUAPABINYECKHIX IPOIIECCOB B DHEPIETUIECKOM 000PYI0BaHUH
NJI-1 CriocobeH npuMEHSTh COBPEMEHHYIO SKCIIEPUMEHTAIFHYIO TEXHUKY U METO/IbI B
TETIO()U3NIECKUX HCCICAOBAHUAX

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH:

Dopma peanmszanyun: KoMneroTepHOE 3a1aH1E
1. MoaenupoBanue >xuakoctu B cocyae ptoapa (KontponbsHas padora)
2. MonenrpoBaHue 3alI0JHEHUS U OTKAaYKU cocy10B (MHIuBUyanbHBINA IPOEKT)
3. MopenupoBaHue kuneHus B kaHase (MHauBulya bHbII IPOEKT)
4. MopenupoBaHue TeueHus: B odorpeBaeMoM kanase (MHauBuayanbHbIN IPOEKT)

BPC aucuuniavHbl

3 cemecTtp
Beca KOHTPOJIIBHBIX MEpOTIPHUSITUH, %o
Nupekc KM-1 KM-2 KM-3 KM-4
Pa3nen nucnuIninHbl KM-

Cpok KM: 10 12 14 16
BBenenue B mpeaMer Kypca
BBenenue B mpeaMer Kypca + + +
MonenupoBaHue TerIoo00MeHa
MonenupoBaHue TerI000MeHa +




MoienupoBaHie HECTAITMOHAPHBIX MPOIIECCOB

MOI[GJ'II/IpOBaHI/Ie HECTAITMOHAPHBIX IIPOLECCOB

MonenupoBanue MHOrO(a3HbIX TEUCHHH

MonenupoBanue MHOTO(a3HbIX TEUCHHH

MOI[GJ'II/IPOBaHI/Ie 3aIllOJIHCHUA U OTKAYKHU COCYI0B

MOI[GJ'II/IPOBaHI/Ie 3aIllOJIHCHUA U OTKAYKHU COCYI0B

TeueHue B 000rpeBacMbIX KaHanax

TeueHue B 000rpeBacMbIX KaHanax

MOI[GJ'II/IpOBaHI/Ie KHUIICHUA KpHOFCHHOﬁ KHUIKOCTHU B
KaHaJIc

MOI[GJ'II/IPOBaHI/IC KHUIICHUA KpHOFCHHOﬁ KHUIKOCTHU B
KaHaJic

MopaenupoBaHue XpaHeHHs KHUJIKOCTU B cocyae [proapa

MOI[GJ'II/IpOBaHI/IC XPaHCHU )KUJKOCTHU B COCYLIC I[LIoapa

Bec KM:

25

25

25

25

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IIK-1 NI-2mx-1 Bmageer | 3uars: MopenupoBaHue 3anoJHeHUs U OTKauku cocyioB (MuauBuiyanbHbIN
HaBbIKAMU pacuera | OCHOBHBIE HCTOUHUKH MIPOEKT)
TEIUIOTUIPaBIMYECKUX Hay4YHO-TEXHUYECKON MonenupoBanue TeueHus B ooborpeBaemMoM kanaine (MuauBuayanbHbIN
MPOLECCOB B dJIeMEHTaX | MH(pOpMAaIK MO0 TEXHUKE MIPOEKT)
HHEPreTUYECKOro IIPOBEJICHUS YUCIIEHHOIO
o0opymoBaHus, HABBIKU | MOJICTTHPOBAHUS
OCTOOPadOTKH OCHOBHBIC HCTOYHUKH
pe3yNbTaTOB  pPacueToB M | HAYYHO-TEXHUYECKOM
KOMIIBIOTEPHOIO nH(pOpMAIHX TIO
MO/JICJIUPOBAHUS 9THUX | MPOBEJCHHUIO YUCIEHHOTO
IPOLIECCOB 9KCIIEPUMEHTA
I1K-3 NJ-2nk-3 3HaeT OCHOBHBIE | YMETh: MopenupoBaHue KHUIKOCTH B cocyne [Iproapa (KonTponbhas pabota)
HAIpaBJIEHUs Pa3BUTHS U | aHAIU3UPOBATH
COBPEMEHHbIE  TEHICHLUHU | HHPOPMAIIUIO O HOBBIX
Opy pacdyere M aHalu3€ | METOJax MPOBEACHUS
3¢ (HeKTUBHOCTH YUCJIEHHOTO
HU3KOTEMITEPATyPHBIX MOJIETTUPOBAHUSI.
yCTaHOBKax
PIIK-2 NJ-1pnk-2 Cnoco0eH | YMmeTb: MonenupoBanue kuneHus B kaHasie (MHIUBUTyanbHBIN MPOEKT)
OPUMEHSATh  COBPEMEHHYIO | HCIIOJIb30BaTh COBPEMEHHBIE
JKCIIEPUMEHTAILHYIO WH(POPMAIMOHHBIE
TEXHUKY W  METOJbl B | TEXHOJOI'MH Ha YPOBHE
TerI0(QU3NIECKUX I0JIb30BATENS ISl peIIeHUS
UCCIIEOBaHMIX 3aJa4 MPOEKTUPOBAHUS

pPa3HOOOpAa3HBIX armapaToB B




HU3KOTEMIIEPATYpPHBIX
YCTAHOBKAX U CUCTEMAX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. MoaeanpoBaHue 3an10JJHEHUSI U OTKAYKH COCY10B

®opmsbl peasusanun: KomnsroTepHoe 3a1aHue

THun KOHTPOILHOI0 MeponpuATHA: IHIUBUTyaIbHBIN TPOECKT

Bec konTpoabHoro meponpusitusi B BPC: 25

IIponenypa npoBeeHusi KOHTPOJIBLHOr0 Meponpusitusi: CTyAEHTY BbIIA€TCS 3a/1aHUE, BpeMs Ha
BBITIOJIHEHHE, 3aTE€M 3aIUTA.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
HpOBeCTI/I ABYMEPHOE MOACTIUPOBAHUEC 3alIOJTHEHUA U OTKAYKH COCyaa

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTb:  OCHOBHBIE  HCTOYHUKHU 1.HecranmonapHsle (1iepexoiHbIe) MPOLEcCH B

HAy4YHO-TEXHUUYECKON HU3KOTEMIIepaTypHOl TexHuke. OCOOEHHOCTH 3aJaHus

uHpOopMaLun o TEXHHUKE Ha4aJIbHBIX ¥ TPAaHUYHBIX ycia0BUM. OLeHKa nara 1o

IMPOBCACHUA YUCJICHHOI'O BpPCMCHHU. Ananns u BU3yaIn3alud HCCTAIUOHAPHBIX

MOJIETIMPOBAHUS IIPOLIECCOB. 3a/1auy, UMEIOINE PEIIEHUE TOIBKO B
HECTAlHOHAPHOM ITOCTAHOBKE.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. 3a4TEHO
Onucanue xapaxmepucmuxu 8blnOJIHeHUs 3HAHUs: 3aJaHUE BBIMIOJTHEHO

Oyenka: HE 3a4TEHO
OnucaHue XapakmepucmuKu 6blNOJIHEHUS 3HARUA. 3a,Z[aHI/Ie HE€ BBIITOJIHECHO

KM-2. MoaenupoBaHnue Te4eHUsl B 000rpeBaeMoM KaHaJle

®opmbl peasausanun: KoMnsroTepHoe 3a1aH1e

THn KOHTPOILHOI0 MeponpuATHs: VIHIUBHTyaIbHBIN TPOECKT

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIponenypa npoBeneHusi KOHTPOJbLHOr0 MeponpusTus: CTylIeHTY BblIaeTCs 3a/laHue, Bpems Ha
BBITIOJIHEHHE, 3aTEM 3aIUTA.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
HpOBeCTI/I MOZACIIMPOBAHUC TCUYCHUSA B 060FpeBaeMOM KaHaJIc

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb:  OCHOBHBIE  HCTOYHUKHU 1.Mopenpb kuneHust )uaKocTu ¢ Hegorpesom Boiling RPI
Hay4YHO-TEXHUYECKOMN
UHPOpPMALIUM 10  IPOBEACHUIO
YUCJIEHHOTO SKCIIEPUMEHTA

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO
Onucanue xapakxmepucmuxu bINOAHeHUs 3HAHUsL: 3aJaHUE BBIITOJIHEHO

Ouyenka: HE 3a4TEHO
Onucanue xapakxmepucmuxu 8blNOJIHeHUs: 3HaHUs: 3aJaHie He BBITIOTHEHO




KM-3. MoaeaupoBaHue KUINIEHUSI B KaHAaJIe

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun KOHTPOJIBLHOr0 MeponpusaTusi: UHAMBUIyaIbHbINA IPOEKT

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa npoBeneHusi KOHTPOJBLHOI0 MeponpusiTusa: CTyACHTY BbIIACTCA 3a/laHNE, BpeMs Ha
BBIIIOJIHEHUE, 3aTEM 3alUTA.

Kparkoe cogepkanue 3ajaHus:
[TpoBecTu MoEeNMpPOBAaHUE KUIIEHUS B KaHAJIE

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMers: HCIIOJIb30BaTh 1.MonenupoBaHue OCHOBHBIX MEXaHU3MOB II€pelaun
COBpeMeHHble HH(OPMALMOHHBIE TEIUIa: TEeIJIONPOBOAHOCTD, BBIHYKICHHAS U
TEXHOJIOTHUHU Ha YpOBHE €CTECTBEHHAs KOHBEKIIMS, U3JlyueHue. MoaenupoBaHnue
MOJIb30BATENs JUIsl pelleHus 3aaa4 CJIOKHOTO TEII00OMeHa.

MIPOCKTUPOBAHUS  PA3HOOOPA3HBIX 2.Hecramnmonapssie (mIepexoHbIe) MPOIECCHI B
arnmnapaToB B HU3KOTEMIIEPATYPHBIX HU3KOTeMIIepaTypHoi TexHuke. OCOOEHHOCTH 3aJaHus
YCTaHOBKAX U CUCTEMax HaYyaJIbHbIX ¥ TPAaHUYHBIX ycia0BHM. OlLeHKa mara 1o

BpEMEHU. AHAJIN3 U BU3yaJIU3alsl HECTallMOHAPHBIX
MPOIIECCOB. 3a/1aui, IMEIOIIIE PEIICHHE TOIBKO B
HECTalMOHAPHOH ITOCTaHOBKE.

3.0Onpenenenue MHOro(ha3HbIx TeueHui. [loaxomsr k
MaTeMaTU4eCKOMY OIMCAaHUI0O MHOTO()a3HbIX TEUCHHH.
OcHoBHble pu3nueckue moaenu: Volume-of-fluid,
silnepoBckas, Mozenb cmecH. IloctaHoBKa 3amau u
o0OpaboTka pe3ynbraroB B ANSYS Fluent.
4.IloctaHOBKa 3a/1auM OTKayKu cocyna. Vcnonb3oBaHue
Fluent Expression Language a5 3a1aHusi TpaHUYHbIX
ycI0BUH. YIIpaBlieHHE CXOAUMOCTBIO 3aj1ay.

5.IIpumep 3amaun TeueHust B o0orpeBaemMoit Tpyoe.
[Ipodunu ckopocTu U mapaMeTpoB TypOYIEHTHOCTH.
Omnpenenenne BpeMeHH 3aI0THEHUS TPYOBI JKUIKOCTHIO.
6.Mojenp KuneHus xKUIKOCTU ¢ HeforpeBoM Boiling
RPI. IIpumep 3a1aum 0 KUIIEHNUN KUIKOCTH B
oborpeBaemoii Tpyoe.

7.1Ipumep 3a1aun 0 XpaHEHUH KPUOTEHHOM )KUIKOCTHU B
cocyne /[proapa ¢ yueToM BHEIIHEro TEMJIONPUTOKA U
MHOT0()a3HOCTH.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 3a4T€HO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HAHUA: 3a]aH1E BBIIIOJIHEHO

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8blNOJIHEHUs 3HAHUA: 3alaH1e HE BBIIOIHEHO

KM-4. MoaeanpoBanue :xXKUAKOCTH B cocyae /Ibroapa

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpusitusi B BPC: 25




IIponenypa npoBeneHusi KOHTPOJBLHOT0 Meponpusitusi: CTyACHTY BbIIAETCs 3a/laHUE, BpEMs Ha
BBINOJIHEHHE, 3aTEM 3allUTA.

Kpatkoe cogep:xanue 3aganus:
[TpoBecTu MoenupoBaHue KUIKOCTH B cocyae Jlproapa

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: aHAIM3UPOBATh 1.MonenupoBaHue OCHOBHBIX MEXaHU3MOB II€pe1aun
UHPOPMALIMI0O O HOBBIX MeTOoJax TEIlJIa: TEIUIONPOBOAHOCTD, BEIHYKIACHHASA U
IIPOBEICHUS YHUCJICHHOTO €CTECTBEHHAs KOHBEKIIM, U31yyeHue. MonenupoBanue
MOJEIIUPOBAHUS. CJIO’KHOTO TEINIO0OMEHa.

2.Hecranmonapusle (epexoaHbIe) IPOLIECCHl B
HU3KOTeMIIepaTypHoi TexHuke. OCOOEHHOCTH 3aJaHus
HaYaJIbHBIX ¥ TPAHUYHBIX yciaoBwid. OleHKa mara mo
BpEMEHH. AHaIN3 U BU3yallu3allis HECTAIIHOHAPHBIX
MPOIIECCOB. 3a/1aui, IMEIOIINE PEIICHHE TOIBKO B
HEeCTaIlMOHAPHON OCTaHOBKE.

3.0Onpenenenue MHOroha3HeIx TeueHui. [loaxomsr k
MaTeMaTHYeCKOMY OMUCAHUIO MHOTO()a3HBIX TEUCHHIA.
OcHoBHble pu3nueckue moaenu: Volume-of-fluid,
SUJIEpOBCKasi, MoJeIb cMecH. [locTaHoBKa 3a1a4 u
oOpaboTtka pe3yiabTatoB B ANSYS Fluent.

Onucanne MKaJbI OIlEHHBAHUS .

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu 8blnOJIHeHUs 3HAHUs: 3aTaHUE BBIMIOJTHEHO

Oyenxa: HE 3a4TEHO
OnucaHue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. 3a,Z[aHI/Ie HE€ BBIITOJIHECHO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

OcHoBHBIE (PU3NYECKHE TTPOLIECCH B HU3KOTEMIIEPATYPHBIX cucTeMax. [I[pumensemsie
bu3nyeckne MOAEIH.

IIpouenypa npoBenenust
Cremnoii BeIOOp OmiteTa, BpeMsi Ha MOATOTOBKY, OTBET

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbH AN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2nk-1 Bnaneer HaBplkaMu pacueTa TEIIOTHAPABIMYSCKIX
MIPOIIECCOB B 3JIEMEHTAX YHEPTreTUUECKOTO 000PYI0BAHHUS, HABBIKH MTOCTOOPA0OTKU PE3YIIHTATOB
pacyeToB U KOMITBIOTEPHOTO MOJICTUPOBAHUS ATUX MPOIIECCOB

Bomnpocel, 3axanus
1.1.  OcHoBHbIE (hu3HYECKHE IPOLIECCHl B HU3KOTEMIIEpaTypHbIX cucreMax. [Ipumensiemble
(duznyecKue MOJEIH.
2.  Ilpumep 3a1aun 0 XpaHEHUU KPUOTEHHOM >KUIKOCTH B cocyze Jlproapa ¢ yuetom
BHEUIHETO TEIJIONPUTOKA U MHOTO(a3HOCTH.
2.1. HecranuoHapHsle (IepexoiHbIe) MPOLECChl B HU3KOTEMIIEPaTypHOU TEXHUKE.
OcoOeHHOCTH 3a/]JaHUs HAYaJIbHBIX U IPaHUYHBIX ycsioBUM. OlleHKa 11ara 1o BpeMeHu. AHanu3
Y BU3yaJln3alMs HECTAlMOHAPHBIX MPOLIECCOB. 3aa4l, UMEIOIINE PEIIEHUE TOJIBKO B
HECTallMOHAPHOW ITOCTAHOBKE.
2. Ompenenenue MHOrogasHbix TeueHui. [1o1xoap! K MaTeMaTHYeCKOMY OMMCAHUIO
MHOTO(a3HbIX TeueHuniH. OcHOBHBIC pu3nyeckue Monenu: Volume-of-fluid, siinepoBckas,
mojenb cMecu. [loctanoBka 3a1a4 u o0padoTka pe3ynbratoB B ANSYS Fluent.
3.1. Ompenenenue MHOTO(A3HBIX TeueHUH. [10AX0MBI K MATEMATHYECKOMY OITHCAHUIO
MHOTO(]a3HbIX TeueHniH. OcHOBHBIE pu3nyeckue monenu: Volume-of-fluid, siinepoBckas,
Mozenb cMmecu. [ToctanoBka 3a1ad u 00pabotka pe3ynbratoB B ANSY'S Fluent.
2. Ilpumep 3a1aum 0 XpaHEHUH KPHOTEHHOM KUIKOCTU B cocyne [Iproapa ¢ yuetom
BHEIIHETO TEIJIONPUTOKA U MHOTO(a3HOCTH.
4.1. TlocraHoBKa 3ajauu oTKa4yku cocyaa. Mcnons3oBanue Fluent Expression Language nns
3aJlaHus TPAHUYHBIX YCIIOBUH. YTIPABICHUE CXOJIMMOCTBIO 3aa4.
2. Ilpumep 3a1a4uu 0 XpaHEHUH KPHOTEHHOM KHUIKOCTU B cocyze Jlproapa ¢ yueTom
BHEITHETO TEIJIONPUTOKA U MHOTO(A3HOCTH.
5.1. MoaenupoBaHue OCHOBHBIX MEXaHH3MOB NEpeaayM TeIUIa: TeMIONPOBOIHOCTS,
BBIHY/ICHHAsl U €CTECTBEHHAas KOHBEKIIMSI, n3lTydyeHue. MoeTupoBaHue CI0KHOTO
TEII000MEHa.
2. OcHOBHBIE (pU3MUECKHUE MPOIIECCH B HU3KOTEMITEPATYPHBIX cucTemax. [IpuMensembie
du3nueckrue MOAEIH.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUMI
1.Memoo koneunwvix 06vemos
OTBETHI:

10



YCTHBIN OTBET
BepHnsiit otBeT: MeTo1 KOHEUHBIX 00BEMOB — YUCIICHHBIM METO/I, TOCTPOCHHBIN Ha
pElIeHUH ONPE/ICTICHHOM CUCTEMbI YPAaBHEHHH (B 3aBUCUMOCTH OT MPUMEHEHHS) B KaXI0U
siueiike pacyeTHOU CETKH, T.€. B 2JIEMEHTapHOM O0beMe.

2.Pacuemnas cemxa
OTBeTHI:

VYcTHBIN OTBET
Bepnsiii otBeT: PacueTHas ceTka — COBOKYIIHOCTb 3JIEMEHTOB, MIOJy4aeMO€ B pe3ybTaTe
pa30ueHus Tea Wi TOBEPXHOCTH HA DJIEMEHTAPHBIC JIEMEHTHI WIIH 00bEMBI B
3aBUCHMOCTH OT IpUMEHEeHUs. Sueiika — aieMeHTapHbIil 00beM, YacTh PaCUEeTHOU CETKHU.

3.CFD (Computer Fluid Dynamics)
OTBeTHI:

YcTHBIM OTBET
Bepwnsriit orBeT: CFD (Computer Fluid Dynamics) — o01iee Ha3BaHUE TEXHOJIOTHH U
COBOKYITHOCTH METOJIOB KOHEUHBIX 00BEMOB ISl pacdeTa THIPO- Ta30- a3pOJUHAMUKH U
Teru1000MeHa.

2. Komnerenuust/Muaukarop: M/1-2nx-3 3HaeT OCHOBHBIC HANIPABIICHUS Pa3BUTHS U COBPEMEHHBIC
TEH/ICHIIUH [IPU pacyeTe U aHanu3e 3pHEeKTUBHOCTH HU3KOTEMIIEPATYPHBIX YCTaHOBKaX

Bonpocsl, 3aganus
1.1. HecraunoHnapHsle (I1€pexoHbIE) IPOLECCHl B HU3KOTEMIIEPATypHON TEXHHKE.
OcoOeHHOCTH 3aJ1aHUs HAYaJIbHBIX U IPaHUYHbBIX ycsIoBUM. OlleHKa 11ara 1o BpeMeHu. AHaiu3
Y BU3yaJll3alysl HECTAMOHAPHBIX MPOLIECCOB. 3aJa4l, UMEIOLINE PEIICHNE TOJIbKO B
HECTAallMOHAPHOU ITOCTAHOBKE.
2. Ilpumep 3amaun TedyeHus B oborpeBaemoil Tpyoe. Ilpoduiu ckopocT u napameTpoB
TypOynenTHOCTH. OnpeiesieHne BpeMEHH 3arl0IHEHHS TPYObI )KUAKOCTBIO.
2.1. Omnpenenenne MHorogasHslx TedeHui. [1oaxoapl K MaTeMaTUYECKOMY ONMCAHUIO
MHOTO(a3HbIX TeueHuniH. OcHOBHBIC pu3nyeckue Monenu: Volume-of-fluid, siinepoBckas,
mozenb cMecu. [locTanoBka 3a1a4 u o0pabotka pe3ynbratoB B ANSYS Fluent.
2. TlocranoBka 3amaum oTKadku cocyna. McnonszoBanue Fluent Expression Language st
3a/laHus TPAaHUYHBIX YCIOBUH. YIIpaBI€HHUE CXOAUMOCTBIO 3a1a4.
3.1. MozaenupoBaHHe OCHOBHBIX MEXaHU3MOB IIE€PEIauM TeIlIa: TETIONPOBOIHOCTb,
BBIHY/ICHHAsl U €CTECTBEHHAs1 KOHBEKIIMS, U3JIydeHHue. MoAeInpoOBaHne CI0KHOTIO
TEII000MEHaA.
2. Ilpumep 3a1aum 0 XpaHEHUH KPUOT€HHOM XHJIKOCTH B cocyne [Iproapa ¢ yueTom
BHEIIHETO TEIJIONPUTOKA U MHOTO(a3HOCTH.
4.1. HecranuoHapHsle (IIepeXo/iHbIe) MPOLECCH B HU3KOTEMIIEPAaTYPHOI TeXHHUKE.
OcoOeHHOCTH 3a/1aHUs HAuaJIbHBIX U TPAaHUYHBIX ycsioBUM. OIleHKa 11ara 1o BpeMeHHu. AHaIu3
Y BU3yaJln3alMs HECTAllMOHAPHBIX MPOLIECCOB. 3aJa4ul, UMEIOIINE PEIIEHUE TOJIbKO B
HECTallMOHAPHOW ITOCTAHOBKE.
2.  Mopenb kuneHus xxuakoct ¢ HeporpesoM Boiling RPI. [Ipumep 3apaun o kuneHun
KUIKOCTH B 000TrpeBaemMoii Tpyoe.

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Memoo koneunwvix anemenmos
OTBETHI:

Y CTHEIN OTBET
Bepnpiit orBeT: MeTo1 KOHEYHBIX 2JIEMEHTOB — YHCIIEHHBIN METOM, IOCTPOCHHBIN Ha
pEelIeHNH ONpeAeIEHHOW CUCTEMbI ypaBHEHUH (B 3aBUCIMOCTH OT IPUMEHEHUS) B KaX10i
SIYEMKE IIOBEPXHOCTHOM CETKH.

2.11axem
OTBETHI.
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YCTHBIN OTBET
Bepwnsriii oteT: [lakeT — mporpaMmmHoe oOecrieueHue, MO3BOJISIOIIEE HCTIOIb30BaTh
KOHKPETHBIC METOJIBI JUISI PEIICHUS ONPEACICHHOTO KpyTra 3a71a4, B TOM YUCJIe U
MEXIUCHUTTPUHAPHBIX

3.Pewamens (coneep, solver)
OTBeTHI:

VYcTHBIN OTBET
Bepnsiii otBeT: Pemarens (consep, solver) — rpadgudeckas 00009Ka makera,
MO3BOJISFOIIAS HACTPOUTH MAaTEMAaTHYECKYIO MOJICIb: BEIOPATh THIT PEIIATEIISI
(0ZTHOKOMITOHEHTHBI, MHOTOKOMIIOHEHTHBIH) BEIOpaTh MOJENU TypOYJIEHTHOCTH,
MOJIKJIFOUUTE YPaBHEHUS SHEPTUH, 337aTh pabovre KUJAKOCTH, 3a7aTh TPAHUYHBIC U
HavaJbHbIE YCIOBUS U T.1.

4.J[ns ueeo npumensiemcs memoo VOF
OTBeTHI:

VYcTHBIN OTBET
BepHblii 0TBET: 17151 MOJEIMPOBaHUS MHOTO(A3HBIX TOTOKOB B OJIHOCKOPOCTHOM U
OJTHOTEMITePaTYPHOU TOCTAHOBKAX.

5.0CHOBHBIEC THIIBI TPAHMYHBIX yc10BHii B nakere Ansys Fluent
OTBeTHI:

VYcTHBIN OTBET
Bepnrrii otet: Inlet/outlet: pressure, velocity, mass-flow, u T.11.

3. Komnerenunsi/Mnankarop: YJI-1pnk-2 Cioco6eH NpUMEHATH COBPEMEHHYIO
SKCHCPUMCHTAJIbHYIO TCXHUKY U MCTO/IbI B TCHJIO(l)I/I3I/I‘-ICCKI/IX HUCCIICAOBaAHUAX

Bonpocel, 3a1anns
1.1. MonenupoBaHre OCHOBHBIX MEXAaHU3MOB MIE€PEIauu TEIIa: TEIIONPOBOIHOCTD,
BBIHY)KJICHHAs U €CTECTBEHHAs! KOHBEKLMS, U3JlyueHne. MoaeIupoBaHue CI0KHOTO
TEeII000MEHa.
2. Mopenb kuneHus xxuaKoctu ¢ HeporpeBoM Boiling RPI. [Ipumep 3apauu o kunenuu
JKUJIKOCTH B 000TpeBaeMoil Tpyode.

MarepuaJsl 1JI1 NIPOBEPKHU 0CTATOYHBIX 3HAHUI
1. Kakoro Tuna 051BaloT coJIBepbI?
OtBeTsI:
VYcTHBIN OTBET
Bepubrii otBer: CranoHapHble U HecTallMOHApHbIe, pressure-based, density-based.
2.Kakue ObIBAIOT CeTOYHbIE YJIEMEHTHI?
OtBeTsI:
VYcTHBIN OTBET
Bepublit oTBeT: I'ekcakorHanbHble, TETpadipuyecKue, TOIUIPUIECKUE U TIp.

II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucarue xapaxmepucmuxu 8bINOJHeHUs1 3HAHUs: TaHbl OTBETHI HAa 00a BOmpoca

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakxmepucmukuy 6bINOIHeHUs 3HaHUs: J|aH TIONHBIA OTBET Ha OJIMH BOIIPOC H
YaCTUYHBIN HA BTOPOU

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakxmepucmuxu bInoIHeHUs: 3Hanus: JlaH OTBET TOJILKO Ha OJJUH OTBET

Oyenka: 2
Onucanue xapaxmepucmuxu vinonenus snanus: HeT eapHoro oTBeTa HA Ha OJIMH BOIPOC

1I1. Ilpaguna évicmaegnenus umo2o80i OyeHKu no Kypcy
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