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The objectives of teaching this discipline at the 7th semester are:

1) a deeper and more complete presentation of the modern theory of heat and mass transfer,
mainly convective and radiant energy transfer;

2) instilling in students the skills of applying the results of theory in practical calculations of
heat and mass transfer processes occurring in nuclear power plants (NPPs).

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

The objectives of teaching this discipline at the 7th semester are:

1) a deeper and more complete presentation of the modern theory of heat and mass transfer,
mainly convective and radiant energy transfer;

2) instilling in students the skills of applying the results of theory in practical calculations of
heat and mass transfer processes occurring in nuclear power plants (NPPs).

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

The curriculum meets the requirements of OS NRNU MEPhI

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJ/IbTATbBI
OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIHH:

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIUN | KOH W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

ITpodeccuonanbHble KOMIETEHIMM B COOTBECTBUM C 3aJadyaMd U OObekTamMu (0OaacTsaMu
3HaHUi) IpogeCcCHOHATBLHOMN 1A TeTbHOCTH:

3apaua O0beKT WIn Koa n nHaumeHoBaHue Konx n naumeHnoBanue
npodeccuoHaIbLHOM 00J1acTh 3HAHUS | PO(eCCHOHATBHOM HHAUKATOPA
aesiteabHoctu (311/1) KOMIIETEHIIMH; JMOCTHUKEHU S
OcHoBaHue npo¢eccuoHAILHOM
(nmpogeccHoOHAIBLHBIN KOMIIeTeHIIUH
cranaaprt-I1C, ananu3
onbITA)
Hay4HO- UCCJIEI0BATEIbCKUI
[IpoBenenue ATOMHBII IIK-1.1 [1] - Cnocoben 3-T1IK-1.1[1] - 3uars:
pacyeTHBIX JI€0KOJIb- HBIN CO371aBaTh TEOPETUUECKUE | TEOPHIO IEPEHOCA
uccaea0BaHu 1 (b0t ATomMHBIE Y MaTeMaTU4eCKUe HEUTPOHOB U aHAJIU3 110
U3MEpPEHUI BJIEKTPUYECKUE MO/IEJH, ONTUCHIBAKOIIUX Metony Monte-Kapiio,
(buznuecKkux CTaHILUHU HEHTpOHHO-(U3NYECKHE OCHOBBI PEaKTOPHOTO
XapaKTepUCTUK Ha [TnaByuas ADC nporeccsl B A0Y JKCIIEPUMEHTA, TEOPUIO
SKCIEPUMEHTAIIbHBIX Cdepa HayuHBIX KPUTUYHOCTH,
CTEHJIaX U YCTAHOBKAaX | UCCIIEJIOBAaHUM B OcHosanue: M3MEPEHUS] OCHOBHBIX
obnactu saaepHoi | I[IpodeccrnoHanbHbIi PEaKTOPHBIX
(bu3uKy 1 crangapt: 24.078 [1apaMeTPOB, MEXaHU3M
TEXHOJIOTHI JIeHCTBUS 00paTHBIX




CBsI3eH, aHAJIN3 JaHHBIX C
MIPUIIOKEHUEM K TECOPUH
SIEPHBIX PEaKTOPOB;
3aKOHBI
TEIJIOMAacCOINEpEHOCa,
Terodusnueckue
IIPOLIECCHI B
TENJI000MEHHUKAX,
MaporeHepaTopsl U
CUCTEMBI 0€30M1acCHOCTH
JUTSL OTBOJIA TeTia Ha
ADC; yncaeHHbIN
aHaIu3 EPHBIX
pEaKTOpOB, pEaKTOPHBIE
MaTepuasbl, OCHOBHBIC
(GyHKIIMOHATIbHBIE
xapakrepucTuku ADC,
HCCIIEIOBATENbCKUE U
JHEPreTUUECKUE
pPEaKTopHl, a TakK e
OCHOBBI TUHAMUKHU
SIIEPHBIX PEAKTOPOB;
CBOICTBa MaTepuasos,
COIIPOTHUBJICHUE
MaTepuasoB U
TpeOOBaHUS K
MaTepuaiam Jis
aTOMHBIX
3JIEKTPOCTAHIIUM;
CTaHJIapTHOE
MIpOrpaMMHOE
o0OecrieyeHrne, KOHEUHO-
Pa3HOCTHBIE U JIpyTHe
METO/bI PEIICHHS
OOBIKHOBEHHBIX

b depeHIMATBHBIX
ypaBHEHU BTOPOIO
MOPsI/IKA, CTAIIMOHAPHBIX
KpaeBbIX 33724 U
OLIEHKH
AKCIIEPUMEHTATIbHBIX
MIOTPELIHOCTEN. |
V-TIK-1.1[1] - Y™eTs:
Brruuciste oCHOBHBIE
XapaKTePUCTUKHU
CITy4alHBIX BETUYUH IS
pelieHus 3aaaq,
CBSI3aHHBIX C PEATIbHBIMU
mpoleccamMu. co3aBaTh
MaTeMaTHYeCKUE MOJIETN
Tero0(GU3NIeCcKUX 1
HEHUTPOHHBIX MPOLECCOB,




IToaroroBka MCXOIHBIX
JIAHHBIX, HaJIaJgKa
IKCIIEPUMECHTAIBHBIX
CTCHOIOB U YCTaHOBOK
U1 o0eceyeHus
BBITIOJIHCHU A Hay‘-IHI)IX
HCCIeIOBaHUMN

ATOMHBII
JIEIOKOJIb- HBEIN
¢baotT ATomMHBIE
INMEKTPUICCKUE
CTaHIINH
[TnaByuas ADC
Cdepa HayuHBIX
HUCCIIEJOBAHUN B
001aCTH sJIepHOM
(bu3uKY 1
TEXHOJIOTUI

ITIK-1.2 [1] - Cnocoben
HCIIOJIb30BATh
TEXHUYECKUE CPEICTBA JIJIs
pacueTa U H3MEpPEHHSI
OCHOBHBIX (PU3NYECKUX
XapaKTEPUCTHUK SJIEPHBIX
PEaKTOpOB U
OHEPICTUYCCKUX
YCTaHOBOK

OcHosanue:
[TpodeccuonanbHbIN
cranzaapt: 24.078

IIPOTEKAOIUX B
PEaKTOPHBIX
YCTaHOBKax. ;
B-TIK-1.1[1] - Bnanets:
AHATUTUYECKUMU U
YUCJICHHBIMH
METOANKAMHU PEIICHUS
anredpandecKux u

QG epeHIaIbHbIX
YpaBHEHUM, METOIbI
00paboTKu
AKCIEPUMEHTAIbHBIX
JTAHHBIX; METOJIUKAMH
TEOPETUYECKOTO U
YHCJIEHHOTO
UCCIIETOBaHUS
TEIUIO(PU3NUECKUX U
HEWTPOHHBIX IPOLIECCOB;
COBPEMEHHBIMU
METOJIaMU BBIYUCIICHUN
JUISL pelLeHus
CHeLMAJbHBIX 3a7ay.
3-1IK-1.2[1] - 3uars:
AKCIIEPUMEHTAJIbHbIE
METOJIMKH ONPEEIICHUS
HEHUTPOHHO-(PU3UYECKUX
Y TEIJIOTUAPABINYECKUX
apaMeTpoB, METO/IbI
UCIIOJIb30BaHUs
MH(pOPMaLMOHHBIX
TEXHOJIOTUM U
YHICJIEHHOTO aHaJIu3a,
METO/IbI OIIPEIEICHHUS
MpOOJIEMBI U OIIEHKH
MOJIyYEHHBIX
pe3yJIbTaTOB;
IIPUMEHEHHE
KOMITBIOTEPHBIX KOJIOB
JUIS MATEMATUYECKOTO
MOJIETTUPOBAHUS U
aHanusa
TeTI0OU3NIECKUX U
HEHUTPOHHO-(DU3UUECKUX
IIPOLIECCOB. ;
V-TIIK-1.2[1] - Y™eTs:
HCIIOJIb30BaTh
oOIIenpu3HaHHbIE U
pacnpoCcTpaHEHHBIE B
SIIEPHOU
IIPOMBIILIJIEHHOCTH
KOMITbIOTEPHBIE KOJIbI
JUTSL HAXOXKACHUS




Pa3paboTka MeTo/10B
IIOBBIIIICHU A
0€30IaCHOCTH SAEPHBIX
YCTaHOBOK U
MaTepuaioB

ATOMHBII
JIETOKOJIb- HBEIN
¢10T ATOMHBIE
ANIEKTPHUYECKHE
CTaHIINH
[TnaByuas ADC
Cdepa HayuHBIX
HCCIIEJOBAaHUN B
00J1aCTH SJIepHOM
(bu3uKy 1
TEXHOJIOTUI

ITIK-1.3 [1] - Cnocoben
aHAJIN3UPOBATh
0e30IMacHOCTh U B
IagbHeHImeM
COBEPILIECHCTBOBATh
SIICPHBIC DHEPTETHUCCKUE
YCTaHOBKH

OcHosanue:
[TpodeccuonanbHbIN
cranzaapt: 24.078

TEXHUYECKUX PELICHUN,
OLIEHHBATH
JIOCTOBEPHOCTD 3TUX
penieHuit;

B-TIK-1.2[1] - Bnanets:
HaBBIKAMHU
TUTAHUPOBAHMS U
MIPOBEICHUS
AKCIIEPUMEHTOB,
W3TOTOBJICHUS
HKCIEPUMEHTATBHBIX
YCTaHOBOK, OpTaHU3alUH
Hay4HO-
HCCJIEIOBATENbCKUX U
OIIBITHO-
KOHCTPYKTOPCKHX paboT
3-1IK-1.3[1] - 3uars:
METO/]Ibl 0OHAPYKEHUS
MOHMU3UPYIOLIETO
W3JTYYCHUs, IPUHIINATIBI 1
KOHCTPYKLIUU
paavalMOHHOM 3aIUTHI,
ucnonb3zoBanue ALARA
MPUHIUIA U
MIOCJIEACTBHS
pasvaliliOHHOIO
00JTyueHUs Ha 37J0pOBbE
4eJlI0BeKa; pojb U
3HAYUMOCTb SAEPHOM
0€301acHOCTH, IPAKTUKHU
U TIPOLIEAYPHI,
o0ecrnieunBaroIye
0e3omacHyo paboTy
A3V Ponb
PEryIupyroIux OpraHoB
U Je1CTBUE
peryaupoBaHus IpU
BBITIOJIHEHUH PadOT Ha
ADC; 3akoHOAATEIHLHBIE
U PeryJIATUBHBIC
TpeOoBaHUS 1O
0e3omacHOMY U
IPUEMIIEMOMY C
9KOJIOTUYECKON TOUKHU
3peHMS
(YHKIMOHUPOBAHUIO
aTOMHBIX
3JIEKTPOCTAHIIUH. ;
V-IIK-1.3[1] - Y™eTs:
aHaJIM3UPOBATh U
000011aTh MOJTYYEHHYIO
B XOJI€ MCCJIEI0BAaHUS




IIpoBeneHue
pacyYeTHBIX
HCCIIEIOBAHUM U
A3MEPEHUI
buznueckux
XapaKTEPUCTUK Ha
AKCIIEPUMEHTAIBHBIX
CTEHJIaX U yCTaHOBKax

dopMupoBaHue Lenein
MpoekTa (TporpaMmbl)
peleHwus 3a1a4,

ATOMHBII
JIETIOKOJIb- HEIN
(ot AToMHBIE
INEKTPUICCKUE
CTaHIINH
[TnaByuas ADC
Cdepa HayuHBIX
HUCCIIEJOBAaHUN B
00J1aCTH SJIepHOM
¢bu3uKy 1
TEXHOJIOTHUI

MPOEKTHBIN
ATOMHBIN
JIEIOKOJIb- HBIN
(b0t AToMHBIE

[T1K-4 [1] - Criocoben
CaMOCTOSITCIILHO
BBIIIOJIHSATH
OKCIICPUMCHTAJIBHBIC
TEOPETUYCCKHE
HCCIIeJOBAaHUS IS
peIlIeHHs HAYYHBIX U
IIPOMU3BOJACTBCHHBIX 3aJa4

OcHosanue:
[IpodeccronanbHbIi
craugapt: 24.078

[IK-1.4 [1] - Criocoben
MPOBOANUTH CUCTEMHBIH
aHammu3 3pPeKTUBHOCTH U

UHPOPMALIHIO ;
B-IIK-1.3[1] - Bnagets:
METOJIaMU
KOHCTPYUPOBAHUS U
BHEJIPEHUSI HOBBIX
MIPOJTYKTOB WJTH CUCTEM,
npeHa3HaYeHHbBIS IS
obecrieueHus
paanaloOHHON 3aIUTHI,
siIepHOM 0€30MacHOCTH U
SAIePHON (PUBNIECKOM
0€30macHOCTH
3-1IK-4[1] - 3naTe: uenun
W 3a71a91 TIPOBOIMMBIX
HUCCIICAOBaHUIA;
OCHOBHBIC METOBI U
CpeliCcTBa MPOBEACHUS
AKCIIEPUMCHTAIBHBIX H
TEOPETHUYECKUX
HCCIICIOBAHNM; METOIBI
U Cpe/cTBa
MaTeMaTU4YECKOM
00paboTKHU pe3ysIbTaTOB
AKCIIEPUMEHTATBHBIX
JAHHBIX ;

V-TIK-4[1] - YmeTs:
MPUMEHSTH METO/IbI
MIPOBEACHUS
AKCIIEPUMEHTOB;
WCIIOJIH30BATh
MaTeMaTHYeCKUe
MeTObl 00pabOTKH
pe3yabTaTOB
WCCIIEIOBAHUM U UX
0000111eHus; 0hOPMIIATH
pe3yabTaThl HAYYHO-
HCCIIEIOBATENECKUX
pabor;

B-TIK-4[1] - Bnanets:
HaBBIKaMHU
CaMOCTOSITENTLHOTO
BBITIOJTHEHUS
AKCIIEPUMEHTATIbHBIX U
TEOPETHUECKUX
UCCIIETOBAHUS IS
pEIICHUS HAyYHBIX U
MIPOU3BOJCTBEHHBIX
3a1a4

3-T1IK-1.4[1] - 3uars:
KJIacCU(PUKALTHIO
ATOMHBIX




KpUTEPUEB U
nokasareiei
JOCTHDKCHHS 1ICTICH,
TMOCTPOCHUE CTPYKTYPhI
HX B3aMMOCBSI3EH,
BBISIBJICHHE
MIPUOPUTETOB PEIICHUS
3a/1a4d C y4e€TOM BCEX
aCICKTOB
JEeITEIBHOCTH

IloaroroBka
9JIEMECHTOB
JIOKyMEHTAIlUH,
MPOEKTOB IJIAHOB U
MpOrpamMM MPOBEICHUS
OTJICILHBIX 3TAIlOB
pabor

JIEKTPUUYECKHE
CTaHIIUU
[TnaByuas ADC
Cdepa HaydHBIX
HCCIIE0BAaHUN B
o0ractu saepHoit
¢bu3uku u
TEXHOJIOTUH

ATOMHBIN
JIEIOKOJIb- HBEIN
(ot ATOMHBIE
INEKTPUICCKUE
CTaHIINH
[TnaByuas ADC
Cdepa HayuHbIX
WCCIICIOBAHUM B

KOHKYPEHTOCIIOCOOHOCTH
co3zaBaeMbIx OV

Ocnosanue:
[IpodeccronanbHbIi
crannapt: 24.078

ITK-5 [1] - Cnoco6en
MPOBOJIUTH pacueT U
MIPOEKTHUPOBAHUE
(U3NIECKUX YCTAHOBOK U
MPUOOPOB C
WCTIOJIb30BaHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX

JJIEKTPOCTAHLINM,
TJIaBHbIE UX
COCTaBJISIOLINE,
BKJIIOUYasi KOHTYPBI
OXJIKICHMUS,
aporeHepaTopkl,
napoBble TYpOUHBI,
KOMITOHOBKY OCHOBHOT'O
KOHTYpa TEIJIOHOCUTEIIS
U BCIIOMOTaTesbHbIe
CUCTEMBI; KOMIIOHEHTBI
SJIEPHOTO TOILJIMBHOTO
LIMKJIA, OTKPBITBIA U
3aMKHYTBIM TOIUTMBHBII
LIUKJIBI, KITacCU(UKaLus
paZioaKTUBHBIX
OTXOJI0B, METO/IbI
oOparnieHus u
3aXOpPOHEHHUS Pa3IMUHBIX
TUIIOB PaJOAKTUBHBIX
OTXO/JIOB,
KpPaTKOCPOYHBIE U
JIOJITOCPOYHBIE
ITOCJIEICTBHS IEUCTBUS
HMOHM3UPYIOLIETO
U3ITy4EHUs ;
V-TIIK-1.4[1] - Y™meTs:
IIPOBOAMTD
SKOHOMUYECKUI aHAIN3
HOBBIX TEXHOJOTHYECKUX
IIPOLIECCOB, CUCTEM WJIN
METOJIUK, KOTOpbIE
MOT'YT HalTH
MIPUMEHEHHE Ha
aTOMHBIX
ANIEKTPOCTAHLIUSAX;
B-TIK-1.4[1] - Bnanets:
HaBbIKaMU
KOHCTPYUPOBaHUS U
BHEJJPEHUSI HOBBIX
IIPOAYKTHI WIIA CUCTEMBI,
IpeHa3HauYeHHbIE IS
aTOMHBIX
AJIEKTPOCTAHIINI
3-1IK-5[1] - 3nate
OCHOBHBIE (pr3HUeCcKue
3aKOHBI U CTaHAAPTHBIC
MIPUKIIAJIHBIE MTAKEThI
UCIIOJIb3YEMBIE IIPU
MOJIETTUPOBAaHUH
(bu3nUecKux MpoLeccoB
U YCTAHOBOK ;




00J1aCTH SJIepHOM
bu3uky 1
TEXHOJIOTUH

TEXHOJIOTUN

Ocnoeanue:
[TpodeccrnonanpHbIN
cranzaapt: 40.011

HpOI/I3BO,Z[CTBGHHO-TeXHOHOFI/I‘ICCKI/Iﬁ

HNnxenepHo-
¢busnueckoe
COTIPOBOXICHUE
3KCIUTyaTaluu
aKTHUBHOM 30HBI
PEaKTOPHOU YCTaHOBKHU

ATOMHBIM
JIEOKOJb- HBII
(ot ATOMHBIE
3JEKTPUYECKUE
CTaHIIUU
[TnaByuas ADC
Cdepa HayuHBIX
HCCIIEIOBAHUN B
o0yactu saepHoi
¢bu3uku u
TEXHOJIOTHI

[IK-1.5 [1] - Crtocoben
CaMOCTOSITENILHO pPelIaTh
3aJ1a4¥, CBSI3aHHBIC C
yIpaBlIeHUEM HEUTPOHHO-
(buzmIecKuMu
napameTpamu u
skcmutyaTauen A0V

OcHosanue:
[IpodeccronanbHbIit
craugapt: 24.028

V-TIIK-5[1] - YmeTh
PUMEHSTH CTaHAPTHBIC
MIPHUKJIATHBIC TTAKEThI
UCTIONTb3YEMBbIE TIPU
MOJICIUPOBAHUH
(UBUYECKUX MPOIECCOB
U YCTaHOBOK;

B-TIK-5[1] - Bnanets
CTaHJIaPTHBIMU
MPUKJIQTHBIMA TTAKETAMU
UCIONIE3YEMBIMH MTPH
MOJICITMPOBAHIH
(bu3nUeCKUX MPOLECCOB
M YCTaHOBOK

3-TIK-1.5[1] - 3nars:
OCHOBHBIE TUIIBI CUCTEM
Ha aTOMHBIX
ANEKTPOCTAHLIUSAX,
Ha3Ha4YeHHE OCHOBHBIX
CTPYKTYPHBIX 3JIEMEHTOB
TaKUX CUCTEM; OOIIYIO
POJIb CUCTEM
YIOpaBJIE€HUS B SACPHBIX
peakTopax, TMHEIHbIE
CUCTEMBI YIIpaBJICHUS,
(GYHKIIMOHUPOBAHUE
PEryIHUpYIOIUX
CTEpIKHEM, BBITOPAOLLNAN
Y PaCTBOPHUMBIN
MOTJIOTUTEIH ;
V-TIK-1.5[1] - Y™meTs:
pa3pabaTbIBaTh
CTpaTeruu ymnpasieHus,
MIOMOTaroIINe aTOMHON
AJIEKTPOCTAHLIUU
0e30macHo u
SKOHOMUYHO
OCYLLIECTBIISATh
BBIPaOOTKY
AIIEKTPOIHEPTHH. ;
B-TIK-1.5[1] - Bnanets:
HaBbIKAMH CO3JaHUS U
BHEJIPEHUSI HOBBIX
MIpaBUJI WIH MPOLEAYP
JUTSL yITyqILIeHUs

s pexTuBHOCTH
yIpaBleHus,
MOBBIIICHUS YPOBHS
KayecTBa U
0€e30MacHOCTH Ha
NPEANPUATHSIX AIEPHOU




HNuxenepHo-
¢busnyeckoe
COTIPOBOXICHUE
JKCIUTyaTaluu
AKTHUBHOI 30HEI
PEaKTOPHOU YCTaHOBKH

ATOMHBIM
JIEIOKOJIb- HBII
(ot ATOMHBIE
3IEKTPUUYECKUE
CTaHIIUU
[TnaByuas ADC
Cdepa HayuHBIX
HCCIIEIOBAHUN B
o0ractu saepHoi
¢bu3uku u
TEXHOJIOTHI

ITIK-10 [1] - Crocoben
pelaTh UHKEHEPHO-
¢buznueckue u
9KOHOMMUECKHUE 3aJa41 C
MTOMOIIBIO TAKETOB
MPUKIIAJHBIX TPOTPAMM

Ocnosanue:
[TpodeccrnonanbpHbIN
cranzaapt: 24.028

OTpaciiy; HaBbIKaMH1
KOHCTPYUPOBaHUS
HOBBIE TEXHUYECKUE
YCTpPOMCTBA, YUYUTHIBAS
3aJlaHHbIe TPEOOBaHUS
3-TIK-10[1] - 3naTh
OCHOBHBIE [TAKEThI
MPUKIIAIHBIX TIPOrpaMM
JUTSl pELIEHUS
MHXEHEPHO-(DHU3UUECKUX
Y DKOHOMHUYECKHX 3a]a4

;
V-TIIK-10[1] - Y™meTb
OCYIIECTBIISATH MOA00D
MPUKJIATHBIX TPOTPaMM
JUTSI peIIeHUs
KOHKPETHBIX
MHXEHEPHO-(DU3UUECKUX
Y DKOHOMHUYECKHX 33]1a4;
B-TIK-10[1] - BnageTs
HABBIKAaMU pabOTHI C
MIPUKJIIATHBIMHU
porpaMMamMu st
pellIeHns] UHXEHEPHO-
buznuecKux u
HSKOHOMUYECKHUX 3a/1a4

4. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCIIUIIJIMHBI
Pa3nensl yueOHON AUCHIUTUINHBL, KX 00BEM, CPOKH HU3yUYeHUS U (POPMBI KOHTPOJIS:
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2 Cemecmp

Heat transfer when
boiling a liquid in a
large volume

1-8

8/8/0

CK-8
(25)

25
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3-TIK-
1.1,

[K-
1.1,
B-
I1K-
1.1,
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L5,
V-
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B-
K-




3-TIK-

Unsteady processes of
heat conduction and
diffusion. Introduction
to the theory of
convective heat and
mass transfer.
Boundary layer.

9-15

8/8/0

CK-15
(25)

25

CK-15

3-IIK-

3-IIK-

3-IIK-
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Umoeo 3a 2 Cemecmp

16/16/0
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KonTpoJbHbie
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2
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1.4,
3-IIK-
1.5,

TIK-
1.5,
B-
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V-
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B-
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* — COKpallleHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OanioB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W
(unn) 3K3aMeH

CokpaiieHne HauMEeHOBaHHUM (POPM TEKYIIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeiioOB:



O003Ha

ITo1HOE HAMMEHOBaHNE

yeHHe

30 3aueT ¢ OLEeHKOMI

CK CemecTpoBbIN KOHTPOJIb

3 3auer

€) DK3aMeH

KII KypcoBoii mpoekt

KAJEHJIAPHBIN IIJTAH

Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,

" yac. |, yac. qac.
1 Cemecmp 16 16 0

1-8 The main mechanisms and laws of heat and mass transfer. | 8 8 0
Differential equations of heat and mass transfer. Stationary
thermal conductivity and diffusion.

1-3 Heat transfer during laminar fluid flow in channels Bcero ayutopHbIx 4acoB
General characteristics and boundaries of the existence of the 3 E [0
laminar regime of fluid flow in channels. The critical Reynolds | Ounnaiin
number. Differential energy equation and uniqueness 0 0 0
conditions. Heat transfer characteristic at the initial thermal
section. Nusselt numbers in the stabilized heat transfer region.

Determination of the average heat transfer coefficient over the
channel length.

4-6 Turbulent transport in a fluid stream Bcero ayiutopHbIx 4acoB
The main laws of turbulent transfer of momentum and heat. 3 |3 [0
Turbulent transfer coefficients. Differential equations of motion | Onnaiin
and energy of a turbulent flow. Turbulent boundary layer on the | 0 0 0
plate. Hydrodynamic theory of heat transfer (Reynolds
analogy).

7-8 Heat transfer during turbulent fluid flow in channels Bcero ayiutopHbIX 4acoB
Velocity and temperature profiles in a turbulent fluid flow. 2 |2 [0
Methods for solving heat transfer problems in turbulent flow in | Onnaiin
channels. Formulas for calculating heat transfer to liquids with | ( 0 0
moderate Prandtl numbers. Heat transfer of liquid metals. The
effect of the dependence of the physical properties of a liquid
on temperature on heat transfer. Calculation of heat transfer in
pipes of non-circular cross section. Heat transfer during
longitudinal flow around the bundles of rods. Methods for
intensifying heat transfer in fuel assemblies of nuclear reactors.

9-15 Heat transfer during transverse flow around pipes 8 8 0

9-12 | Heat transfer during transverse flow around pipes Bcero aynmutopHsIx 4acoB
The general picture of fluid motion during transverse flow 4 | 4 [0
around pipes. The influence of the Reynolds number on the Owunaitn
nature of the flow around, separation of the boundary layer. 0 0 0
Change in heat transfer coefficient around the circumference of
the pipe. Heat transfer during transverse flow around corridor
and chess pipe bundles. The main factors affecting the heat
transfer coefficient. Estimated recommendations.

13 - 15 | Natural convection heat transfer Bcero ayiutopHsIX 4acoB




Natural convection on a heat exchange surface in an unlimited | 4 | 4 | 0
volume of liquid. Calculation of heat transfer during laminar Omnnaitn

natural convection near a vertical heated plate. Heat transfer in | 0 0 0
turbulent mode of natural convection. Heat transfer in natural

convection in a limited volume.

2 Cemecmp 16 16 0

1-8 Heat transfer when boiling a liquid in a large volume 8 8 0

1-3 Heat transfer when boiling a liquid in a large volume Bcero ayutopHbIx 4acoB
The conditions for the nucleation of the vapor phase in an 3 13 [0
overheated liquid. The critical radius of the vapor embryo. The | Ounaiin
role of the solid wall during vaporization. Patterns of growth 0 0 0
and separation of steam bubbles. Heat transfer when boiling a
liquid in a large volume. Boiling modes. The main factors
affecting the heat transfer coefficient. Heat transfer crises and
their nature. Calculation of critical heat flux density.

4-6 Boil heat transfer in forced flow Bcero ayiutopHbIX 4acoB
Two-phase flow parameters. Flow regimes and structure of 3 | 3 | 0
two-phase mixtures in channels. Elements of hydrodynamics of | Onnaiin
two-phase flows, hydraulic resistance. Heat transfer during 0 0 0
boiling in pipes. Heat exchange crises in forced flow
conditions. Estimated recommendations.

7-8 Condensation heat transfer Bcero ayiuTopHbIX 4acoB
Film and drip condensation. Heat transfer during film 2 |2 [0
condensation of stationary steam on a vertical wall. Laminar Omnutaiin
flow regime of a condensate film, Nusselt formula. Turbulent 0 0 0
mode. The influence of some factors on the heat transfer
coefficient during condensation. Intensification of heat transfer
during condensation.

9-15 Unsteady processes of heat conduction and diffusion. 8 8 0
Introduction to the theory of convective heat and mass
transfer. Boundary layer.

9-12 Radiation heat transfer Bcero ayiuTopHbIX 4acoB
Basic concepts and definitions. Integral and monochromatic 4 | 4 | 0
radiation. The concept of a completely black body. Gray Ownunaiin
bodies. The laws of thermal radiation. Radiation characteristics | 0 0 0
of surfaces. The equations of radiant heat transfer between
bodies. Angular emissivity. Heat transfer between flat parallel
surfaces. The effect of screens on heat transfer by radiation.

Radiant heat transfer between surfaces arbitrarily located in
space. Calculation of radiant heat transfer in a closed system of
two bodies.
13 - 15 | Final lecture Bcero ayiuTOpHbIX 4acoB

Actual problems of the modern theory of heat and mass transfer
in thermal and nuclear energy.

4 | 4 |0
OmnJtaiia
0 | 0 | 0

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o03na | [lostHOe HAaMMeHOBaHHE
YeHue

OK ONEeKTPOHHBIN KypC

M [TOTHOTEKCTOBBIN MaTepuall




ITomHOTEKCTOBEIE JIEKIIUU

BM Buneo-marepuansl

AM Aynno-marepuaibl

IIp3 [Ipe3enTanuu

T Tectbl

OCM DNEeKTPOHHBIE CIPABOYHBIE MATEPUATIBI
4( NHTEepaKkTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kaHue

1 Cemecmp

Computer classes:

1. Heat transfer during laminar fluid flow along the plate.

2. Heat transfer during laminar fluid flow in round pipes.

3. Heat transfer during laminar convection on a vertical plate.
4. Heat transfer during film condensation of steam on a vertical
plate.

5. Heat transfer by radiation in a closed system tel.

Classes at the laboratory stands:

1. Heat transfer and hydraulic resistance during forced
movement of water in a pipe (turbulent flow).

2. Determination of heat transfer in the free movement of air
near a horizontal cylinder.

3. The study of heat transfer during natural convection of air
on the surface of a cylinder of various orientations.

4. The study of heat transfer during natural convection in non-
stationary mode.

5. Heat transfer when boiling water in a large volume.

6. Determination of the critical density of the heat flux during
the forced movement of water not heated up to the saturation
temperature in the annular channel.

7. Determination of the coefficient of thermal radiation (degree
of blackness) of a solid by the calorimetric method.

2 Cemecmp

Computer classes:

1. Heat transfer during laminar fluid flow along the plate.

2. Heat transfer during laminar fluid flow in round pipes.

3. Heat transfer during laminar convection on a vertical plate.
4. Heat transfer during film condensation of steam on a vertical
plate.

5. Heat transfer by radiation in a closed system tel.

Classes at the laboratory stands:

1. Heat transfer and hydraulic resistance during forced
movement of water in a pipe (turbulent flow).

2. Determination of heat transfer in the free movement of air
near a horizontal cylinder.

3. The study of heat transfer during natural convection of air
on the surface of a cylinder of various orientations.

4. The study of heat transfer during natural convection in non-
stationary mode.

5. Heat transfer when boiling water in a large volume.




6. Determination of the critical density of the heat flux during
the forced movement of water not heated up to the saturation
temperature in the annular channel.

7. Determination of the coefficient of thermal radiation (degree
of blackness) of a solid by the calorimetric method.

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTnii / Conep:kanue

1 Cemecmp

1. Heat transfer with external flow around the bodies.
. Heat transfer with external flow around the bodies.

. Heat transfer during fluid flow in the channels.
. Heat transfer during fluid flow in the channels.

. Heat transfer during natural convection.
. Heat transfer during natural convection.

10-12

. Heat transfer during boiling and condensation.
. Heat transfer during boiling and condensation.

13-15

. Heat transfer by radiation.
. Heat transfer by radiation.

N N BV WIN N

2 Cemecmp

. Heat transfer with external flow around the bodies.
. Heat transfer with external flow around the bodies.

. Heat transfer during fluid flow in the channels.
. Heat transfer during fluid flow in the channels.

. Heat transfer during natural convection.
. Heat transfer during natural convection.

10-12

. Heat transfer during boiling and condensation.
. Heat transfer during boiling and condensation.

13-15

. Heat transfer by radiation.
. Heat transfer by radiation.

N N B (W WIN N — -

TEMbI CEMMHAPOB

Henean

Tempbl 3ansaTuii / Conep:kaHue

1 Cemecmp

1-2

Tenjioo0MeH NpH JJAMHUHAPHOM Te4YeHUHU KUAKOCTH B
KaHajaax

Beemute 31ech moapo6O0IIas XxapakTepUCTUKA U TPAHULIBI
CYIIIECTBOBAHMS JJAMHHAPHOTO PEKUMA TCUCHHUS JKUIKOCTH B
ka”asax. Kputnueckoe uncio PeitHonbaca.
JuddepennmanbHoe ypaBHEHHE SHEPTHU U yCIOBUS
OJTHO3HAYHOCTHU. XapaKTepUCTHKA TEINIO0OMEHA Ha
HavaJIbHOM TEPMHUYECKOM Y4acTKe. 3HauUCHHS YHCIIa
Hyccenbra Ha yyacTke cTaOMIM3MPOBAHHOTO TEINIOOOMEHA.
Ompenenenne cpeHero 1o JUIMHE KaHaua Kodpduimenta
TEIUIOOT/AaYH.HOE ONKMCAHHUE MTyHKTA

TypOy/1eHTHBI epeHoC B MOTOKe KUAKOCTH

OcHOBHBIE 3aKOHOMEPHOCTH TypOyJIEHTHOTO ITepeHoca
KOJIn4YecTBa JIBWXKeHus U Teria. Koadduuents
TypOynenTHoro nepenoca. Auddepennnanpapie ypaBHESHHS




JBUKEHUS 1 SHEPTUU TYpPOYJICHTHOTO MOTOKa. TypOyIeHTHBIN
MOTPaHUYHBIN CJI0M Ha racTuHe. [ mapoanHamuyeckas
Teopus TeriooOMeHa (ananorus PeitHonbaca).

TermmooTaavya npu TypOyJIeHTHOM Te4eHUH KUIKOCTH B
KaHajgax

[Tpodunu ckopoctu u TemmnepaTypsl B TypOyJI€HTHOM MTOTOKE
KUAKOCTA. MeTobl pelieHus 3a1a4 TeII000MeHa Mpu
TypOyJIEHTHOM TE€4YEeHUHU B KaHajax. @opMyJIbl Ui pacuera
TEIJIOOTA4YH K )KUIKOCTSIM C YMEPEHHBIMU YHCIIAMU
[TpanaTis. TernmooOMeH KUAKUX METAIOB. Briusaue
3aBUCHUMOCTH (PH3UYECKUX CBOMCTB JKUJKOCTH OT
TEeMIIepaTyphl Ha TeriooTaady. Pacuer Terioornaun B Tpy6ax
HEKPYTJIOTO MONepeuHoro ceueHus. Temioornaya npu
MIPOJIOIBHOM OOTEKaHUH ITYYKOB CTEPKHEH. MeTo b
WHTEHCU(PHUKAIIUHU TEITIO0OMEHA B TEIUTOBBIICIISIONTIX
cOOpKax SAEPHBIX PEaKTOPOB.

Tenoo0MeH npu nonepevyHoM o0TeKaHUU TPYO

OOu1ast KapTUHA ABMKEHUS KUJKOCTU IPU MONEPEYHOM
obtekanuu TpyO. Brimsiaue yncna PeliHonbaca Ha xapakTep
o0TeKaHUs, OTPBIB MOIPAaHUYHOTO cios. M3meHeHune

K03 PHIIMEHTA TETTOOTAAYH MO0 OKPY>KHOCTH TPYOBI.
TennooOMeH npu nonepeyHoM 00TEeKaHUU KOPUJOPHBIX U
[IAXMAaTHBIX Iy4KOB TpyO. OCHOBHBIE (PaKTOPHI, BIUSIOMINE HA
K03 uuueHT TemiooTaayu. PacueTHble pekoOMeHIaluu.

Tens000MeH Npu ecTeCTBEHHOI KOHBEKINH

EctecTBeHHass KOHBEKIIHS HAa MOBEPXHOCTH TEIIOOOMEHA B
HEOTpaHMYEHHOM 00BeMe KUIKOCTH. PacueT TermnooTmaun
MIpH JIAMMHAPHOM €CTECTBEHHON KOHBEKIIUU OKOJIO
BEPTHKAJIILHOW HAarpeBaeMoM IJIaCTUHBIL. TerooTaaqa npu
TypOyJIEHTHOM PEKHMME €CTECTBEHHON KOHBEKIIUH.
TermmooTaa4ya Npu €CTECTBEHHON KOHBEKIIMU B OTPAaHUYEHHOM
o0BeMme.

11

Ten000MeH Npu KMNIEHUHU KUIKOCTH B 00/1b110M 00BbeMe
VYcnoBust 3apoxkaeHus mapoBoil (a3l B neperperoi
KUJIKOCTH. Kputnueckuid pagnyc napoBoro 3aposima. Poib
TBEPJIOM CTEHKH IIPU NapooOpa3oBaHUU. 3aKOHOMEPHOCTH
pocTa u OTpbIBa NAapOBbIX IMy3blpeit. TennoodoMeH mpu
KUIIEHUH KUJIKOCTU B O0JIbIIIOM 00beMe. PexxrMbl KUTEHus.
OcHoBHBIE (aKTOPHI, BIUSIONINE HA KOXPPHUIIMEHT
terooTaayn. Kpusucel rennooraaun u ux npupoja. Pacuer
KPUTHYECKOH IIJIOTHOCTHU TEIJIOBOI'O MOTOKA.

12

Tenyioo0MeH NpH KNNIEHUH B BHIHYKAEHHOM MOTOKe
[TapameTpsr ABYX(a3zHOTO MOTOKA. PeXXKUMBI TeUeHus 1
CTPYKTYypa AByX(a3HbIX cMecell B KaHalaX. JIeMEeHTbI
THIPOJAWHAMUKH JIBYX()a3HBIX TIOTOKOB, THAPABINIECCKHE
conpoTuBiieHHs. Tenaoo0MeH Npu KUIEHUH B TpyOax.
Kpuzucel TernnoodMeHa B yCIOBUSX BbIHYKJIEHHOI'O TEUEHHUS.
PacueTHble peKOMEHJalMH.

13

Ten000MeH NpU KOHAEHCAUHA

[InenouHas u KanesipHas KOHAeHcalus. TemiooTaaya npu
IJICHOYHON KOH/IEHCAlMU HEMOABMKHOIO I1apa Ha
BEPTUKAJIbHOH cTeHKe. JlaMMHApHBIM pe’KUM TeUEeHUs TUIEHKU




KoHzeHcara, popmyna Hyccenbra. TypOysieHTHBIH pexuM.
Brusiare HeKOTOpBIX (hakTOpoB HA KOADDHUITHEHT
TEIUIOOT/AA4YH MPH KOHAeHcanuu. MiHTeHcudukanus
Term1000MeHa IpU KOHACHCALIUH.

14

Tennoo0meH u31ydeHnem

OcHOBHbIE NOHATHSA U onpezeneHus. HTerpanbHoe u
MOHOXpOMaTH4yecKkoe u3inydenue. [lonarue abcoaroTHO
yepHoro tena. Cepple Tena. 3aKOHbI TEIIOBOIO U3JIyUYEHUSI.
PannannoHHbIE XapaKTEpUCTUKU IOBEPXHOCTEN. Y paBHEHUS
JYYUCTOTO TEII00OMeHa MEeXy TeJaMH. YTIJIOBbIe
KodQGUIMeHTHI n3mydeHus. TernnooOMeH Mex 1y TUIOCKUMU
MapajuieJIbHBIMU TOBEPXHOCTSAMU. BiinsHMe 3KpaHOB Ha
TEII000MEH U3TydeHueM. JIyaucThiil TermIoo0MeH Mex 1y
MTOBEPXHOCTSAMH, MPOU3BOJIBHO PACIIONIOKEHHBIMU B
npocTpaHcTBe. Pacder myducToro TemiooOMeHa B 3aMKHY TOU
CUCTEME JABYX TeJ.

15

3ak/ounTeIbHAs JeKIUs
AKTyasbHbIE 337]a4l COBPEMEHHOW TEOpUU
TEIJIOMACCONEPEHO0Ca B TEMJIOBOM U SEPHOM SHEPreTHKE.

2 Cemecmp

Tenjioo0MeH NpH JJAMHHAPHOM Te4YeHUHU KUTKOCTH B
KaHaJax

Beemute 3nech monpo6O0IIas XxapakTepUCTHKA U TPAHUIIBI
CYLLECTBOBAHHUS JITAMUHAPHOTO PEXKUMA TEUEHHSI )KUIKOCTH B
ka”asax. Kputnueckoe uncio PeitHonbaca.
JuddepenunanbHoe ypaBHEHHE SHEPTUN U YCIIOBHS
OJTHO3HAYHOCTHU. XapaKTepUCTHKA TEINIOOOMEHA Ha
HayaJIbHOM TEPMUYECKOM Y4acTKe. 3HAUEHUs Yuciia
HyccenbTa Ha yyacTke cTaOMIM3UPOBAHHOIO TEINIOOOMEHA.
Onpenenenue cpeHero 1o AJuHe KaHana ko3dduuuenra
TEIUIOOTAAYH.HOE ONHMCAHKE MTyHKTA

TypOyJieHTHBIH NepeHoC B MOTOKe KMIKOCTH

OcCHOBHBIE 3aKOHOMEPHOCTH TYpOYJIEHTHOTO IIEpeHoca
KOJIMYEeCTBa ABIKeHUs U Temna. KosdduuneHnTts
TypOyJieHTHOro nepenoca. Juddepennuanbubie ypaBHEHUS
JBYDKEHUS M SHEPTUU TYpOYJIEHTHOr0 MOTOoKa. TypOyneHTHBIN
MOTPAaHUYHBIN CJIOM Ha ruiacTuHe. [ mapoanHamuyeckas
Teopus TerooOMeHa (aHanorus PeitHonbaca).

Tensioornaya npu TypOyJIeHTHOM Te4YEHHMH KHIKOCTH B
KaHaJIax

[Ipodunu ckopocTu u TemnepaTypsl B TypOyJIE€HTHOM MTOTOKE
KHUJKOCTH. MeTo/Ibl peleHHs 3a4a4 TemI000MeHa MpH
TypOyJIEHTHOM TE€4YE€HUHU B KaHajaxX. @opMyJibl Ui pacuera
TEIJIOOTAAYH K XKUAKOCTIM C YMEPEHHBIMU YU CIIAMHU
[Ipanatis. TernmooOMeH KUAKUX METAIOB. Briusaue
3aBUCUMOCTH (PU3MUYECKUX CBOUCTB JKUIAKOCTH OT
TeMIepaTyphl Ha TeriooTaady. Pacuer Temooraun B Tpy6ax
HEKPYIJIOTO MOIEPEYHOro ceyeHus. Temioornaya npu
IIPOJIOJILHOM OOTEKaHUHM ITyYKOB CTepKHENH. MeToabl
MHTEHCU(UKALMH TEMI00OMEHA B TEIUIOBBIICIISIOLINX
cOOpKax si/IEPHBIX PEAKTOPOB.

Tenjo00MeH Npu MonepevyHoOM 00TeKAHUHU TPYO




OO01mas KapTHHA JBUKCHHSI )KUIKOCTH MIPH MONIEPEIUHOM
oOtekanuu TpyO. Bnusaue uncna PeitHonbaca Ha XapakTep
00TeKaHus1, OTPBIB MOTPAHUYHOTO closl. I3MeHeHue
Koa(uImeHTa TEII00TAaYN 10 OKPYKHOCTH TPYOBI.
TernmooOMeH npu nonepeyHoM 00TEKaHUHU KOPUIOPHBIX U
[IAXMATHBIX Iy4KOB Tpy0. OCHOBHBIE (PaKTOPHI, BIUSIOIINE HA
K02 PuIMeHT TerooTaaun. PacueTHbie peKOMEH 1AM,

Temioo0MeH Npu ecTeCTBEHHOI KOHBEKIIUN

EcTtecTBeHHAass KOHBEKIIHSI Ha MOBEPXHOCTH TEIIOOOMEHA B
HEOrpaHMYEeHHOM 00BbeMe KUIKOCTH. PacueT TemnooTaaun
IIPH JIAMMHAPHOM €CTECTBEHHON KOHBEKIUU OKOJIO
BEPTUKAJILHOW HarpeBaeMoM IJIaCTUHBL. TermmooTaaqa npu
TypOyJIEHTHOM PEKHMME €CTECTBEHHON KOHBEKITUH.
TennooTraaya npu €CTECTBEHHON KOHBEKIIMU B OTPAHUYEHHOM
o0beMe.

11

Tenm1000MeH NpU KUNEHUN KUAKOCTH B 00J1bIIOM 00beMe
VYcnoBus 3apoKAeHUs TApOBOH (a3bl B IEPETPETOi
xuakoctu. Kpurnueckuit paguyc napoBoro 3apozsiiia. Pomib
TBEPAOH CTCHKH MPHU MapooOpa30BaHUU. 3aKOHOMEPHOCTH
pocTa U OTpbIBa MapoOBbIX My3bipeit. TernnoodMeH mpu
KHUIICHUH KHJIKOCTH B OOJIBIIIOM 00beMe. PexXrMBI KUTICHUSI.
OcHoBHBIE (PaKTOPBI, BIUSAIOIMINE Ha KOADPUITUEHT
TeriooTnayn. Kpusucel TermnooTaauu u ux npupoja. Pacuer
KPUTHYECKOH INIOTHOCTH TEIJIOBOTO MOTOKA.

12

Tens000MeH NpU KUNEHNH B BHIHYKI€HHOM MOTOKE
[TapameTpsl 1ByX(a3HOTO MOTOKA. PeXUMBI TEUCHUS U
CTPYKTypa ABYX(a3HbIX CMECeH B KaHAIAaX. DJIEMEHTHI
THAPOAMHAMUKH JIBYX(a3HBIX TTOTOKOB, THAPABINYECKHE
cornpotuBiieHUs. Term1o00MeH npu KUIIEHU! B TPyOax.
Kpusuce! TermmmooOMeHa B yCIOBHUSIX BBIHYXICHHOTO TCUCHHS.
PacueTHbIe peKOMEHIAIUH.

13

Temioo0MeH Npu KOHAEHCATMH

[InenouyHas u KanenbHas KOHAeHcauus. Temnooraada npu
IUICHOYHOM KOHJICHCALMU HEMOABUKHOIO I1apa Ha
BEPTUKAJIBHON CTEHKE. JIaMUHApHBIN peXUM TEUEHUS IIIICHKH
KoHzieHcaTa, popmyna Hyccenbra. TypOysieHTHBII pexum.
Bnusiare HeKOTOPBIX PaKTOPOB HA KOAPPHUIIUEHT
TEIUIOOT/Aa4YM IIPpU KOHAeHcauuu. MiHTeHcudukanus
TEIJI000MEeHa MPU KOHACHCAITIH.

14

TennooO0meH u3aydeHnem

OCHOBHBIE TTOHSITHS U OIpPCACIICHUS. I/IHTGFpaJ'II)HOG n
MOHOXpoMaTHueckoe u3inydeHue. [lonsTre abcomoTHO
yepHoro tena. Cepbie Tena. 3aKOHbBI TEIUIOBOTO U3TYUYEHUSI.
PanuanyonHeie XapakKTepUCTHKU TIOBEPXHOCTEH. Y paBHEHUS
JYYHCTOTO TETNIOOOMEHA MEXIY TeJIaMU. YTIIOBbIC
KodduimeHTs! n3nydeHus. TernnoooMeH Mexay TIOCKUMU
napajajiCJIbHbIMH ITOBEPXHOCTAMMU. Bmmsuane OKpaHOB Ha
Ter1000MeH u3nyueHueMm. JIyqucTsiit TemmooOMeH MKy
MMOBEPXHOCTAMM, ITPOU3BOJILHO PACIIOJIOKCHHBIMU B
npocTtpaHncTBe. Pacuer mydncroro TemiooOMeHa B 3aMKHYTON
CHCTEME JIBYX TEJl.
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AKTyasnbHbIE 337Ja4l COBPEMEHHOU TeOpuun
TEIMIOMACCONEPEHOCA B TEINIOBOM U SIIEPHON SHEPTETHUKE.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

In accordance with the requirements of OS NRNU MEPhI, the course implements a
competency-based approach and provides for the wide use in the educational process of active forms
of conducting classes (lectures, presentations, meetings with department heads and leading scientists,
analysis of specific situations, testing, implementation and protection of home tasks) in combination
with extracurricular work with the goal of forming and developing students' professional skills.

6. ®OHJ OHEHOYHBIX CPEICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCIUILIMHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTaroB o0ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHHA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIIUILIUHE.

Cesi3p Mexay (GOpMUPYEMBIMH KOMIIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH TabnuLe:

KoMnerennus HNuaukaropsl ATTECTALIMOHHOE ATTECTALIMOHHOE
OCBOCHUS meponpustTue (KII 1) meponpustTue (KII 2)
IIK-1.1 3-I1K-1.1 30, CK-8, CK-15 KII, 3, CK-8, CK-15
V-IIK-1.1 30, CK-8, CK-15 KII, 3, CK-8, CK-15
B-TIK-1.1 30, CK-8, CK-15 KII, 3, CK-8, CK-15
IIK-1.2 3-I1K-1.2 30, CK-8, CK-15 KII, 3, CK-8, CK-15
V-1IK-1.2 30, CK-8, CK-15 KII, 3, CK-8, CK-15
B-ITIK-1.2 30, CK-8, CK-15 KII, 3, CK-8, CK-15
IIK-1.3 3-I1K-1.3 30, CK-8, CK-15 KII, 3, CK-8, CK-15
V-1IK-1.3 30, CK-8, CK-15 KII, 3, CK-8, CK-15
B-IIK-1.3 30, CK-8, CK-15 KII, 3, CK-8, CK-15
IIK-1.4 3-11K-1.4 30, CK-8, CK-15 KII, 3, CK-8, CK-15
V-TIK-1.4 30, CK-8, CK-15 KII, 3, CK-8, CK-15
B-IIK-1.4 30, CK-8, CK-15 KII, 3, CK-8, CK-15
IIK-1.5 3-T1K-1.5 30, CK-8, CK-15 KII, 3, CK-8, CK-15
V-IIK-1.5 30, CK-8, CK-15 KII, 3, CK-8, CK-15
B-IIK-1.5 30, CK-8, CK-15 KII, 3, CK-8, CK-15
IIK-10 3-IT1K-10 30, CK-8, CK-15 KII, 3, CK-8, CK-15
V-TIK-10 30, CK-8, CK-15 KII, 3, CK-8, CK-15
B-IIK-10 30, CK-8, CK-15 KII, 3, CK-8, CK-15
I1IK-4 3-11K-4 30, CK-8, CK-15 KII, 3, CK-8, CK-15
V-TIK-4 30, CK-8, CK-15 KII, 3, CK-8, CK-15
B-IIK-4 30, CK-8, CK-15 KII, 3, CK-8, CK-15
IIK-5 3-TT1K-5 30, CK-8, CK-15 KII, 3, CK-8, CK-15
V-TIK-5 30, CK-8, CK-15 KII, 3, CK-8, CK-15
B-IIK-5 30, CK-8, CK-15 KII, 3, CK-8, CK-15

HIkanbl oneHKH 00pa3oBaTeNIbHbBIX 10CTHKEHUI




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

7. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAJ JIUTEPATVYPA:
1. DU I-70 Heat Conduction : Third Edition, Berlin, Heidelberg: Springer Berlin Heidelberg,, 2009

2. 9N M 67 'mppoarHaMHUKa 1 TEIJI000OMEH 3aKPYUYEHHBIX TIOTOKOB B KaHAJIAX SIICPHO-
SHEPTEeTUYECKUX YCTAaHOBOK : yueOHoe mocooue, Mocksa: @usmatiur, 2010



3.621.039 I163 OnTrmu3anus paciupeeieHNs SHEPTrOBbIEIECHNS B aKTUBHOM 30HE SJIEPHOTO
peakrTopa : yueOHOe mocodue, Mocksa: HUSAY MUDU, 2012

4. DU 1163 OnTumu3anus pactpeesicH s SHEPTOBbIICICHUS B AKTUBHOM 30HE SIEPHOTO PEaKToOpa :
ydeOHoe ocobue 1ist By30B, MockBa: HUSY MU®U, 2012

5. DU JI 69 Ilpumeps! u 3a1a4u 1o TermaoMaccooOMeny : yueoHoe nmocodue, Cankt-IlerepOypr: Jlans,
2022

6. DU T34 TemooOMeH B SACPHBIX YJHEPIrETHICCKUX YCTAHOBKAX : COOPHHK 3a/1a4: yueOHOe mocooune
114 By30B, B. B. Apxunos [u np.] ; pex. B. U. [leeB, Mocksa: HUAY MU®U, 2010

7. 532 M67 I'mapoauHaMuKa U TEIJIOOOMEH 3aKpPYUYEHHBIX TOTOKOB B KaHAJIAX SJEPHO-
SHEPTeTHUYECKUX yCTaHOBOK : , O. B. Mutpodanosa, Mocksa: ®usmaraut, 2010

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 621.039 ®50 OU3NKO-TEXHUUECKHE OCHOBBI COBPEMEHHOM AAEPHOM dHEepreTuku. IlepcrekTuBsl n
HKOJIOTUYECKHUE aCTIeKTHI : yueOHoe nocodue, lonronpyausiit: Maremnext, 2014

2.621.039 T34 TeriooOMeH B SA€PHBIX YHEPTETUUECKUX YCTAaHOBKAX : yuel. mocodue ajs By30B, b.
C. Ileryxos [et al.], M.: MDU, 2003

3.621.039 3-15 3apaynuk no TerioodMeny B 10V : Yueb. mocobue, B. B. Apxumnos [u ap.], M.:
MUOU, 1992

4. 621.039 T34 TemnooOMeH B sIIEPHBIX SHEPTETUUYECKUX YCTaHOBKAX : COOpHUK 3a1ay, B. B.
Apxunos [u 1p.] ; pea. : B. . Jlees, Mocksa: HUAY MU®DH, 2010

5. 536 J126 Pemenue 3anau terioooMena Ha 9BM : [Tocobue k 1ad. mpakTukymMmy 1o Kypcey "Teopust
temioMacconepenoca', B. 1. Jlees, U. I'. Mepuunos, M.: MU®U, 2000

6. 536 U85 Temmonepenaya : YueOnuk ais By3oB, B. I1. Mcauenko, B. A. Ocumnosa, A. C. Cykomen,
M.: Dueprousznar, 1981

7.621.039 126 Teronepenaua B A0V : yueb. mocobue s By3oB, B.1.JleeB, MockBa: MUDU, 2004

8. 536 JI12 JlabopaTopHbIi IPaKTHKYM 110 Kypcy "Teopus termooomena” : Yueb. mocobue, [leen
B.U., Kopcyn A.C., Ogunmos A.A., [Toxsanos FO.E., M.: MU®U, 1993

9.621.039 K43 TemomaccooOMeH B siZIEpHBIX SHEPreTUYEeCKUX ycTanoBkax : , [1. JI. Kupumos, I'. I1.
borocnosckasi, MockBa: Dueproatomuszaat, 2000

10. 621.039 K43 TermiomaccooOMEH B SIEPHBIX YIHEPTETHUECKUX YCTAHOBKAX : yueOHOe mocobue s
BYy30B, II. JI. Kupmmnos, I'. I1. borocnosckas, Mocksa: U3nAT, 2008

11. 536 T33 Teopus TermnomaccooOMeHa : YueOHuK 1ist By30B, Ilog pen. A.W. JleontseBa, M.: Boici.
mkona, 1979



12. 536 D41 DkcniepuMeHTaIbHBIE METOIBI U3YYECHHUS MTPOLIECCOB Terionepenayn : (yuebHoe mocodue
K 1abopaTopHOMY MpakTUKyMy 1o Kypcy "Teopus termoodomena"), pen. : B. U. [leeB, Mocksa:
MU®U, 2008

IMPOIT'PAMMHOE OBECITIEYEHUE:

CrenanbHOE MPOrpaMMHOE 00eCTIeYeHUE He TpeOyeTCs
LMS U UHTEPHET-PECYPCBI:

1. World-nuclear (http://world-nuclear.org/)

2. Pocarom (www.rosatom.ru)

3. Pocaneproatom (http://www.rosenergoatom.ru)

4. Ypanossrit xonauar APM3 (http://www.armz.ru)

5. TBOJI (http://www.tvel.ru)

6. BOb anemenr (http://www.webelements.com)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
TACIATITAHBI

CrieninanbHOE MaTepUATBHO-TEXHUYIECKOE 00ecrieueHne He TpeOyeTcs

9. YYEBHO-METOANYECKHUE PEKOMEHJIALUU JJISA CTYAEHTOB

When studying the course, it is necessary to firmly grasp the basic mechanisms and laws of
convective heat and mass transfer, to know the criteria that determine the transfer of heat and mass
under certain specific conditions (during natural or forced movement of a single-phase medium, in the
presence of phase transformations, etc.). Using empirical formulas in the calculations, you need to
know that the recommended dependencies are valid only in the range of parameters in which they were
confirmed by experimental data. When analyzing the processes of liquid boiling on a heating surface,
the concept of a critical heat flux is very important, since if its value is exceeded, as a rule, the heat
transfer wall is destroyed.

When performing the calculation work, one should understand the task, formulate its
mathematical description correctly, know the methods of solving the recorded system of equations, be
able to use modern computing tools, existing software systems for computers. In an experimental study
of a thermal process, it is useful to study in detail the methods for measuring the necessary
thermophysical quantities or process parameters; you need to know the main characteristics of the
measuring instruments and instruments used. The results of the experiments must necessarily contain
an estimate of the errors of the measurements. Based on the results of the work, a report is drawn up,
which includes all the information received in the form of diagrams, formulas, tables, graphs, and also
contains a conclusion or conclusions.



10. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

B momours JeKTOpy, a Takke MpernojaBaTelisiM, BEAYIIMM INpaKTHUECKHUE U J1abopaTOpHBIE
3aHATHSA N0 KypCy, PEKOMEHIYEeTCsl UCIOJIb30BaTh CIIEAYIOIINE YUeOHbIe MOCOOUs,, METOIUYECKUE U
CIPaBOYHbIE MaTEpUAIIbI.

[Ipu yTeHnu KU MO KypCy —

1. ees B.U. Ternonepenaya B I10Y: YuebHOoe mocobue. — M.: MUDU, 2004. — 188 c.

2. TenmooOMeH B SICPHBIX SHEPreTUYECKUX YCTaHOBKaxX: YueOHOe mocoOue i By30B. — 3-€
u3n., nepepadb. u gom. / B.C. Tleryxos, JLI'. T'enun, C.A. Kosanes, C.JI. ConoBbeB. — M.:
Wznarenscteo MOU, 2003. — 548 c.

3. Kupumnos IIJI.,, Borocnosckas ['.II. TemnomaccooOMeH B SAEpHBIX 3HEPrETUUYECKUX
yCTaHOBKax: Y4eOHoe mocodue /yisi By30B; 2-¢ u3jl., nepepad. — M.: I3gAT, 2008. — 256 c.

4. Ucauenko B.I1., OcunoBa B.A., Cykomen A.C. Temnonepenaya: YueOHUK 11 By30B. — M.:
Dneprousaart, 1981. —417 c.

5. Teopus TemnomaccoOmeHna: YueOnuk st By3oB / C.M. Hcaes, U.A. Koxunos, B.W.
Kodanos u np.; [lox pen. A.1. JleoutseBa. — M.: Bricias mkomna, 1979. — 495 c.

IIpu npoBeneHNH NMPAKTUYECKUX 3aHATUN —

1. 3agaunuk no temnoodomeny B ADY: YueGHoe nmocobue / B.B. Apxunos, B.1. Jlee, A.C.
Kopcym, I0.E. IToxBanos. — M.: MU®DU, 1992. - 72 c.

2. KpacnomekoB E.A., Cykomen A.C. 3agaunuk no temionepenade. [| M.: «Oueprusi», 1980.
11288 c.

3. Kupumnos ILJI., KOpser 10.C., bo6kos B.II. CrnpaBoyHHMK MO TEIUIOTHAPABINYECKHM
pacueTaM (siiepHbIe peakTOpPbl, TEINIOOOMEHHUKH, aporeneparopsl). [lox oobur. pen. I1.JI. Kupumiosa.
| 2-e u3n., nepepad. u gom. [ M.: Dueproaromusnart, 1990. [ 360 c.

4. KupwmuioB ILJI., TepentseBa M.U., Nenuckuna H.b. Temnodusnyeckue cpoiicTBa
MaTepHuasoB SICPHON TEXHUKH: YueOHoe crpaBoyHOe mocodue st cryaeHToB / [lox o6m. pen. T1.JI.
Kupwuinosa. [ 2-e u3z., nepepad. u gom. [1 M.: U3nAT, 2007. [1 200 c.

[Tpu npoBeneHuu 1a0OPaTOPHBIX 3AHATHI —

1. Jlees B.M., MepunoB W.I'. Pemenue 3amau termooOmena Ha OBM: IlocoOue k
1abopaTOpHOMY MPAKTUKYMY 110 Kypcy «Teopus Teriomacconepenoca». — M.: MU®OU, 2000. — 68 c.

2. JlaGopatopHblii IpakTUKYyM 10 Kypcy «Teopus terumoodmenay» / B.U. Jlee, A.C. Kopcyh,
A.A. Onunnos, 10.E. IToxsanos. — M.: MU®DU, 1993. — 68 c.

3. OKcHepuMEHTaJbHblE METOAbl HU3YyYEHHs IPOLECCOB Terjonepeaayn (mocodue K
nabopatopaomy npaktukymy) / B.U. lee, A.C. Kopcyn, B.A. Kopcyn u np.; Ilox pea. npod. B.U.
Heesa. — M.: MUDU, 2008. — 112 c.
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