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JunnomHast paboTa Conep>KuT

— 67 cTpanui,

— 37 wimocTpauuii (pUCyHKOB),

— 1 mpunoxenus,

— 37 ucroNb30BaHHBIX UCTOYHUKOB.

KimoueBble  c10Ba: BEHTWJIVPYEMBIN 3A30P, JIYUUCTBIN TEIUIOOBMEH,
KOHBEKLIMOHHBIA TEIUIOOBMEH, KOHJEHCALIUS, ®YTEPOBOYHBLINA CJIOH,
KEJIE3OBETOHHBIN CJION.

B mumiomHOM paboTe paccMaTpHBAlOTCS BOIPOCHI HECTAIIMOHAPHOTO TEIUI0-1
MaccooOMeHa B KOHCTPYKUHUSX JIbIMOBBEIX TPYO C NPUHYIUTEILHO M €CTECTBEHHO
BCHTHIINPYEMBIMH 3a30PaMH.

Llenpro IUIUIOMHON pabOThI SABJISETCS IOCTPOEHHE MOJEIEH HECTAIMOHAPHOIO TEILIO-H
MaccoIepeHoca B JBIMOBBIX TPy0ax yKa3aHHOTO THIIA, IIOCTPOEHHE aJrOPUTMOB UYHMCIEHHBIX
pacuéToB, HX peanu3alus, OINPENEIEHUE TEMIEPAaTypHbIX W  BIAKHOCTHBIX IIOJEH B
KOHCTPYKIHSIX TPYO ¥ aHAJIU3 PE3yIBTaTOB.

JIig JOCTHIKEHMS ITOCTABIEHHOM LIEIH UCTIONIb30BAINChH

— YpaBHEHHS TEIUIONMPOBOAHOCTH U JU((y3UH BJIard B YaCTHBIX IPOU3BOIAHBIX C YUETOM
(ha30BBIX EPEXOIOB U (PUIBTPALUH;

— YHCICHHBIH METOJ KOHEYHBIX pa3sHOCTEH C HCIOJIB30BAHHEM KOHCEPBATHBHBIX
Pa3HOCTHBIX CXEM;

— METOJI TIPOTOHKH ISl PEIICHUS CHCTEMBI JINHEHHBIX YPaBHEHUIA,

— maket Wolfram Mathematica qis npoBeeHIS YUCICHHBIX PACUYETOB.

B auruioMHo# paboTe Mmoy9eHsl CIeIYIONIHE PE3yIbTaThl:

1) momydeHBI MareMaTHYeCKHE MOJENIM pacdyéra TeIyIo-d MaccooOMeHa B 3JIEMEHTax
KOHCTPYKIIMH JBIMOBBIX TPYO € 3a30pOM,

2) peanM30BaH AJTOPUTM YHCICHHOTO METONAa JUIA PacyéToB TEMIIEPATYPHBIX H
BJI&YKHOCTHBIX IT0JI€H JUISI JIBYX THUIIOB TPYO C 3a30pOM,

3) mpoBeIeHO MOIEIUPOBAHKE B PEalbHOM BPEMEHH pabOTHI JBIMOBBIX TPYO YKa3aHHOIO
THUIIA B TIEPHOJBI MTyCKa, CTAOMIILHON SKCIUIyaTallid ¥ OCTaHOBKH KOTEIBHOTO O0OPYIOBAHHUS C
pacyeToM TeMITEpaTypHbIX, BIAKHOCTHBIX TMOJICH W MacChl KOHJIEHCATa.

HoBu3Ha pe3yinbraTtoB COCTOMT B Pa3pabOTKE MAaTeMaTHUYECKOM MOJIETH HECTAllMOHAPHBIX
MPOIIECCOB TEILIO-U MacCOOMEHa, peann3alii YUCICHHOTO METO/a, JIYYUCTOrO TEII00OMEeHa U
KOHJIEHCAIIMK Ha TEIUIOBBIE TPOIIECCHI B TPYOE, aHAJIM3€e PE3yIIbTaToB.

Pe3ynerarsl paboThI 110 HECTAIIMOHAPHOMY pacyeTy TEII0 -1
MaccoIepeHoca IMPeACTaBIeHbl B 3aKJIIOYMTEILHOM OTYETE M MOTYT OBITh HMCIOJIb30BaHBI
NPOEKTHBIMH OPTraHM3alUsAMH TPH COBEPIICHCTBOBAHUM KOHCTPYKIUH W BBIOOPY pPEKHUMOB
SKCIUTyaTallid BBICOTHBIX JBIMOBBIX TPYO.

Graduate work contains

- 67 pages

- 37 illustrations (pictures),
- 1 applications

- 37 of the sources used.

Keywords: VENTILATED GAP, RADIANT HEAT TRANSFER, CONVECTIVE HEAT
TRANSFER, CONDENSATION, LINING LAYER, CONCRETE LAYER.

The graduate work addresses the non-stationary heat and mass transfer in the construction of
chimneys with forced and naturally ventilated gap.

The goal of this work is modeling of non-stationary heat and mass transfer in the chimneys



of the specified types, construction algorithm for numerical calculating, realization of algorithm,
determining the temperature and moisture fields in the construction of chimneys and analysis of
results.

To achieve this goal have been used

- partial differential equations of the heat and moisture diffusion with phase transitions and
filtering;

- finite difference method using conservative difference schemes;

- sweep method for solving systems of linear equations;

- Wolfram Mathematica software for numerical calculations.

In the graduate work are following results:

1) the mathematical model for calculating the heat and mass transfer in structural elements
of chimneys with a gap

2) implemented algorithm for the numerical method to calculate the temperature and
moisture fields for the two types of chimneys with a gap,

3) simulations of real-time operation of the specified type of chimneys in periods starting,
stable operation and shutdown of the boiler equipment with the calculation of temperature,
moisture fields and condensate mass.

The novelty of the results: to develop mathematical models of non-stationary processes of
heat and mass transfer, the implementation of a numerical method, assessing the impact of
radiant heat transfer and condensation, the analysis results.

The results of the calculation of non-stationary heat and mass transfer are presented in the
final report and can be used by the design organizations for improvement of constructions and
choice of operating modes of tall chimneys.



