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K OLEHKE TEINUIOU30JIALNWN TPYBOITPOBO/J0OB

B pabome npoananusuposanvl 8apuaHmvl mMeniou3onayuyu mpyoonposooa.
Onpedenena momyuna U30IAYUOHHO20 CNOS, MEMNEPAmypsl HA NOBEPXHOCHU'
KaxNc0020 U30JAYUOHHO20 CIIOSL U HA NOBEPXHOCMU 8Cell USONAYUOHHOU KOHCIPYKYULU.
Onpedenern onmMuMaibHblil 8APUAHI MENIOUOTAYUU CPEOU PACCMOMPEHHDIX.

KmroueBsie cJoBa: 9Hepeochepedicenue; mennoeas 3awuma,
SHep203hhexmusHocmo.

E. D. Kazakova, E. A. Biryuzova
Saint-Petersburg State University of Architecture and Civil Engineering,
Saint-Petersburg

TO THE ASSESSMENT OF PIPELINE THERMAL INSULATION

In this project different types of pipeline thermal insulation were analyzed. The
thickness of the insulation layer, the temperature on the surface of each insulation
layer and on the surface of the entire insulation structure are determined. The
optimal variant of thermal insulation among the considered has been determined.

Key words: energy efficiency; power usage; thermal protection.

KoMMyHHMKanuu, TPaHCIOPTUPYIOIWIME TOPSYUUA TEMJIOHOCUTED,
TpeOYIOT OpraHM3alu  M30JSIUM, KOTOpas OTJIMYAeTCd  HU3KUM
KO3 PUIMEHTOM TEIJIOMPOBOJAHOCTH. ITO HEOOXOJIUMO, YTOOBI CHU3UTH
MoKa3aTeld TeIIonoTepb Tpyo. be3 mnpaBWIbHOW  TEMIOU30ISLIUU

© Kazakona E. JI., buprozosa E. A., 2018

236


mailto:kazakova.evd@yandex.ru

TpyOOIpoBO OYAET paccerBaTh TEIJIO B OKPYKAIOIIYIO CPEly, OKa3bIBast
HU3KYI0 3 PEKTUBHOCTD.

[Ipu mnpoBeaeHUM  KCCIEAOBAHUS PACCMATPUBAINCH CIICAYIOIIUE
TEIUIOU30JISIITUOHHBIC MaTepUalIbl: KUJKOKEpaMU4ecKue wu3osinuu Re-
Therm u TTM-B, munepanbnas Bata, ITITY.

JInss  ompeneieHuss ~ ONTUMAJIBHOTO  BapuaHTa  HU3OJISILHH
TpyOompoBoa Oblla OMpeAesieHa TOJIIWHA HM30JSIUOHHOTO  CIIOf,
TeMIepaTypbl Ha MOBEPXHOCTH KaXJOTO H3OJISIIITUOHHOTO CJIOSI M Ha
MMOBEPXHOCTHU BCEN HM3OJALMOHHON KOHCTPYKIUH.

Pacuetsl mpousBeneHsl g TpyOompoBoga D = 273 wmw,
PACIONIOKEHHOTO B TemoBod kKamepe 5,50x2.20 M, co cpemgHeun
TEMIEpaTypol TEIUIOHOCUTENsT B TMojaromiemM Tpyoompooae 90 °C; B
obparHom TpyOompoBoe 50 °C.

TonmuHa TemI0BOM U30JISIHK onpeesercs o Gopmyiaam (1-5)

8y ="2(B—1m (1)
B=%M )

1
InB = 277:).K [rtot - m], (3)

A— K03 PHUIHMEHT TETUTONPOBOTHOCTH KOHCTpYKIHH, BT/(M-°C);

d, — HapyXHBIH AMaMeTp TPyOOTIpoBOIa, M;

d, — HapyXHBIH AMaMeTp U30JUPOBAHHOTO TPYOOIPOBOIA, M.
Cpeansisi Temneparypa TEIUIOU30JISIIUN OTpeiessieTcst no (popmyne

(4)
ty+40 o

ty — cpeaHsis TeMieparypa TEIJIOHOCUTENS 3a OTOMUTEIbHBIN
nepuo, °C.

ComnpoTuBieHue  Temjonepegaye  Ha 1 METp  JUJIUHBI
TETUIOU30JISIITUOHHON KOHCTPYKIIMU pacCUUTHIBaeTCs 1o popmyre (5)

tW_tC o
Ttot = E, M-°C/BT (5)

) — HOpMHPOBAHHAs JIMHCHHASI TJIOTHOCTH TEIIOBOTO MOTOKa, BT/M.
Temneparypa Ha HOBEPXHOCTH CJIOEB M30JIAIIUN PACCUYNUTHIBAIACH I10
dopmymnam (6-7)
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ti =t —q; - L .In (d”31) , °C (6)

27'['11,11 dH

1 dys o
g =ti-a (G n(32))c O

ti — TeMmeparypa Ha MOBEpXHOCTH 1-ro U30JISIHOHHOTO c1os, °C;

t3 — TemMmeparypa Ha MOBEpXHOCTH 2-T0 U30JISIIMOHHOTO c1os, °C;

t;" — TemmepaTypa CTeHKH TpyOorpoBoja, °C;

t, — TemIiepaTypa OKpy»Karomero Bo3ayxa, °C.

Bce Bbruncnenus nposenensl B cootBeTctBuu ¢ CII 61.13330.2012
[5]. PesympraTthl pacuera W BapHaHTBl OJHO- W JBYCJIOWHOM
TETJION30JISIIMU TTPUBEICHBI B TAOUIIE.

3MeHeHue TeMIeparypbl Ha [MOBEPXHOCTH CIIOEB H30JISIUU
npeAcTaBieHa Ha rpadukax (PUCYHOK).

oc °C
90.00

£,=29.1C 5507 L=288'C

36.30

0,00 - | ‘
Re-Therm - 0.4Mm Y- 14.5 MM

0,00 -
Re-Therm - 0.4mm MunepansHas Bata - 19.8 MM

1,=285°C

0.00 -
TTIM-B - 252 MM MuHepansEas Bata - 23,7 MM TTM-B - 25.2 MM MY - 174 Mx

['padvikn M3MEHEHUS TEMTIEPATYPHI B TETNIOU30JISIIHOHHOM CIIO€ TTOAAFOIIETO
TpyOomnpoBoa: a — npu u3ossinuu Re-Therm u MmuHepanbHas Bata; 6 — Re-Therm u
[IITY; B — TTM-B u munepanbnas Bara; r — TTM-B u [1ITY
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Koaddunment Tonmuna Temmneparypa Ha
BapuaHTb! U301 TETUTOTIPOBO/I- W30JIAIIMOHHOTO MOBEPXHOCTH
TpyOOIIpoBOAa HOCTH A, CJ105l, MM n3ossiu, °C
Bt/(m:°C) nojaronl. | oOparH. | mojaroml. | oOparH.
1. Re-Therm 0,001 1 1 35 31,2
2. TTM-B 0,054 49 41 35 31,2
3. 1-i1 cnoii: Re-Therm 0,001 0,4 0,3 55,07 36,02
2-1 cIoi: MUHEpaJIbHAS 0,045 19,8 5 36 10,6
BaTa
4. 1-it cnoii: Re-Therm 0,001 0,4 0,3 55,07 36,02
2-1 cnou: TTITY 0,033 14,5 4 36,3 10,5
5. 1-i1 cnoii: TTM-B 0,054 25 20,7 60 40
2-1i ciioit: MUHepaIbHas 0,045 23,7 8,6 36,3 12,4
BaTa
6. 1-i1 cnoii: TTM-B 0,054 25 20,7 60 40
2-1 cnou: TITY 0,033 17,4 6,3 36,8 11,8

B pPeE3YyJbTaTC IIPOBCACHHLIX pPACUYCTOB OIPCACIICHBI BapHAHTBI
TCIIJIONU30JIAIIUHN TpY6OHpOBOI[a C HAaMMCHBIIMMH TCEMIICPpATYPAMHU Ha

IHOBCPXHOCTH PI3OJI$IHHOHHOI>1 KOHCTpYKOHUHU —  3TO OI[HOCJ'IOIZHEUI

TSIUIOM3OJIAIIUS U3 JKHJIKOKepamMudeckux kpacok Re-Therm m TTM-B ¢
TEMIEPaTypoOr Ha TOBEPXHOCTU U30ISALIMOHHON KOHCTpYKImu 35 °C.

C PKOHOMHUYECKOH CTOPOHBI OIITUMAaJIbHBIM BAPpHUAHTOM

TEIUTOM3O0JIAIINU SIBIIIETCS TepMokpacka Re-Therm. Pacuernas rtonmuHa
TETUION30JIAIMOHHOTO ¢10s B 50 pa3 ToHbIIE CI0S U3 TepMoKpacku TTM-
B. CroumocTs Tepmokpacku Re-Therm — 287 py6./mor. m, TTM-B — 849
pyO./mor. M.
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