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UIEHTH®UKAIIUS PATUAJIBHON MOJIEJIN
TEPMHUYECKOTI'O KOMILIEKCA
JIJIS1 ACOBITAHU OBPA3IIOB CTPOUTEJBHBIX
KOHCTPYKIIU HA OTHECTOMKOCTH

(mpencTaBiieHO A-poM TexH. Hayk AOGpamoBbiM F0.A.)

[MomyueHo 00mIyI0 MO/IETh TEPMHUYECKOTO KOMIUIEKCA, KOTOPAask MPEICTaB-
asieT coboit mepenaTouHyo (GyHKIHMIO TEPMUYECKOT0 KOMIUIEKca IS JIf0-
0oli Toukm ero padoueit mosoctu. [IpoaHaTM3uPOBaHbI IOTPEITHOCTH pac-
COTJIACOBaHUSI MEX]y MOCTOSHHBIMH BPEMEHU TEPMHUYECKOTO KOMILIEKCA,
MOJIYYCHHBIMU SKCIICPUMCHTAJIBHO U TCOPECTUYCCKHU.

KiloueBble cjioBa: pexuM HarpeBa, TEPMUUYECKUN KOMILIEKC, Tepera-
TouHas (QPyHKUMS, anmpokcumanus, npeoOpazoBanus Jlamnaca, morpeni-
HOCTb PAacCOrIaCOBaHMS.

Ilocmanoeka npoénempr. Onnum u3 d>)PEKTUBHBIX HAMPaBICHUN
obecrieueHus: MoKapHOM 0e30MacHOCTH OOBEKTOB CTPOUTEILCTBA SIBISCTCS
UCIOJIb30BaHUE J1A0OPATOPHBIX METOJIOB OLIEHKH MPEENIOB OTHECTOUKOCTH
CTPOUTENBHBIX KOHCTPYKIUU. crionb30BaHne TaAKUX METOJIOB COMPSIKEHO C
po0IeMoi yCOBEPIIEHCTBOBAHUSI 000PYI0BaHUS JIJIsl UCIIBITAHKS 00pa3lioB
CTPOUTENBHBIX KOHCTPYKIMI Ha OTHECTOMKOCTh, B YACTHOCTH Majiopa3Mep-
HBIX HarpeBaTeJIbHbIX MeUeH.

Ananu3 nocnednux uccinedoeanuii u nyoaukayui. CoBpeMEHHOE
00OpyIOBaHUE ISl UCTIBITAHUA OOPa3I0B CTPOUTEIBHBIX KOHCTPYKLIUN Ha
OTHECTOMKOCTH MPEJCTABIISIIOT cOo00H MayiorabaputHbie neuu [1-3], KoTo-
pbI€ UMEIOT NPOCTYI0 CUCTEMY YIIPaBJIEHUS HarpeBaTEIbHBIM YCTPOICTBOM,
YTO MPEMSITCTBYET KOPPEKTHOM peain3aluu HEOOXOJUMBIX 3aKOHOB H3Me-
HEHUs TeMIIepaTyphl B UX paboyeM MpOCTPAHCTBE.

B pabote [4] npencraBieHa npoueaypa GoOpMUpPOBaHUS MaTeMaTH-
YECKOro ONHMCAaHUS BXOJHOI'O BO3JEUCTBHUS CUCTEMBl YIpABJICHUS s
BOCIIPOW3BEICHUSI MPOU3BOJIBHBIX TEMIIEPATYPHBIX 3aKOHOB B paboyeM
o0beMe pa3pabOTAaHHOTO TEPMUUECKOTO KOMIUIEKCA [5]| s UCHBbITAaHUM
00pasIoB CTPOUTEIHHBIX KOHCTPYKIIUN HA OTHECTONKOCTD.

OpHako 3Ta mpoleaypa HE YYUTHIBAET F€OMETPUYECKHE pa3MeEphI
UCIIOJIb3yEMBIX 00pa3loB, TO €CTh YJIaJIEHHOCTh OT OCEBOM JUHUM TOUEK
paboyero MpocTpaHcTBa Me4YH, B KOTOPHIX HEOOX0AMMO 00€CIeYuTh Tpe-
OyeMble peKUMbI Harpena.

Ilocmanoeka 3a0auu u ee pewienue. B 310l CBsI3U 1eNbI0 paOOTHI

SBJISICTCS UACHTU(DHUKALIMS OOIIeH MOJEIN MaJIorabapuTHOTO TEPMHYECKOTO
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KOMIUIEKCa JUIsl 000 TOUKH ero pabodei MOJOCTH.

[lepenarounyto GyHKLIHIO pa3pabOTaHHOTO TEPMHUYECKOIO0 KOMILIEKCa
JUISI UCIIBITAHUM 00pa3lioB CTPOUTENbHBIX KOHCTPYKIMH Ha OTHECTOMKOCTD
W(p), MOXKHO 3anucaTh Kak MPOU3BEJECHHUE MEPEIaTOUHBIX (YHKIMI Harpe-
BaTEJIBHOTO YCTPOWCTBA C CUCTEMOM ynpasiieHus: Wy(p) u TeMnepaTypHOro
natuuka Wr(p)

W(p)=W,(p) Wr(p). (1)

C ucnonp3oBaHueM npouenypsl [4] GopMUpOBaHUs MaTEMaTUYECKO-
ro OMHMCAHUSI BXOJHOTO BO3JICHCTBUSI CUCTEMBbI YIPABICHUS JJIsl BOCIPO-
W3BEJICHUS PA3JIMYHBIX TEMIIEPAaTYpPHBIX 3aKOHOB B paboueMm oObeMe Tep-
MHYECKOTO KOMILJIEKCa BBIpAKECHHUE I IepenaTodHor ¢yHkuu W(p)
MIpUHUMAET BUI [6]

|
(Tip+D(Tp+1)

W(p)= 2)

C yueTroMm paHee NMPOBEACHHBIX HcclenoBaHUM [4, 5], yCTaHOBIICHO,
YTO 3HAYCHUS HOPMHPOBAHHBIX MEPEXOIHBIX QYHKIUNA TEPMUUIECKOTO KOM-
TUIEKCa MU3MEHSIOTCS BAOJbL paauyca pabodeit monoctu (puc. 1). Cnemona-
TEJIbHO, U 3HAYEHUS TIOCTOSIHHBIX BpeMenu 1; u T, , OyayT 3aBUCETh OT Be-
JUYMHBI pagnyca r pabodeil MoJOCTH.
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Puc. 1. Cxema pacnosio;keHusi KOHTPOJIbHBIX TOYEK NMPH HCCIETOBAHUMN TH-
HAMHYECKHX XaPAKTePHCTHK TEPMHYECKOT0 KoMILIeKkca: 1-5 — yciioBHOe 0003Have-
HHE TOYEK

3HayeHHs MMOCTOSHHBIX BpeMeHu 1, T U r A pa3luvHbIX TOYEK pa-
00Yero NpocTpaHCTBa M€Y NPECTaBIEHO B Ta0m. 1.

Wnentndukays paidaibHOW MOJCITH TEPMHYCCKOTO KOMIDIEKCA ISl HCITBITAHUA 00pa3IoB 187
CTPOUTENIbHBIX KOHCTPYKLUN HA OTHECTOHKOCTh



COOpHUK Hay4YHBIX TpyaoB. Beimyck 37, 2015

Ta6a. 1. 3nauyenust napamerpos 7, T; v r I pa3INYHBIX TOYEK pado4yero
NPOCTPAHCTBA TEPMHUYECKOI0 KOMILJIEKCA

Ne 1 2 3 4 5
v, MM 0 25 50 75 100
T, c 103,91 100,94 94,03 77,13 59,45
T, c 36,09 22,06 11,97 14,87 19,55

Ananuz HJaHHBIX IIPHUBCIACHHBIX B TalI. 1, CBUACTCIILCTBYCT O TOM,
4TO IMOCTOAHHBIC BPpEMCHHU TCPMHUYCCKOI'O KOMIIJICKCA MOT'YT OBITH OIMMCAHBI
MOACIIBIO

Ti(r) =cr’+dr+g;. 3)

7

['paduueckuii Bua n3meHnenus napamerpoB 7; u 7, B paiuaJbHOM Ha-
MpaBJIeHUU paboyero MpPOCTPAHCTBA MEYM TEPMHUUYECKOTO KOMIUIEKCA MpH-
BEJICH Ha pucC. 2.
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Puc. 2. 3aBucumocts mocrosiHHbIX BpeMeHu 717 (1) m 7> (2) Tepmuveckoro
KOMILJIEKCA OT paauyca pado4ero npocTpaHcTBa

OTH 3aBHCUMOCTH MOT'YT OBITH AIMPOKCUMHPOBAHBI ITOJIMHOMAaMU
BTOPOI'O MopsAakKa, T.c.

T.,(r)=-4507,4r2 —0,19r +104, (4)

7

T,(r)=5764,5r2~7375r+36,17. (5)
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[TorpemHocT paccorjiacoBaHusi MEXAY TOCTOSIHHBIMH BpEMEHU
TepMUUYECKOTo KoMIuiekca 7; u T,;, ONPEeACISIIOTCS CIeIYIOMMIM 00pa3oM

ri i

T
0, =—-100%, (6)
a uX rpadguyecKkre 3aBUCHMOCTU MPUBEJCHBI HA PUC. 3, IPU ITOM CpeaHee
3HaueHue norpemHocty s Ty cocrasnsiet 0,95%, a nna T, — 6,2%,
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Puc. 3. [TorpemtHOCTH paccorjiacOBaHusi MeKAy IOCTOSIHHbIMH BpeMeHHU

TEPMHUIECKOI0 KOMIUIEKCa ]', )| Tr,‘, MOJIYY€HHBI€ B pe3yJibTaTe alllPpOKCHUMAallUuM:
)i=1,2)i=2

VYuutsiBast BeIpakeHUs (4-5), 00IIYyI0 MOJEIb HAarpEeBAaTEIbHOIO YCT-
poiicTBa C CHCTEMOM YIPABJICHHS TEPMHUYECKOTO KOMILIEKCA MOYKHO Ipea-
CTaBUTh KaK

W(p.r) = : s @
(-4507.472 p+0,19p +104p +1|57645+> p—737,5rp +36,17p+1)

DTO BbIpaXEHHUE MPEJCTABISIET COO0OM MepeaaTOuHy0 (QYHKIUIO Tep-
MHUYECKOT0 KOMILJIEKCa 711 JIF0OOM TOUKH ero paboydeid mojaoCTH.

Bb1600w1. VInenTrguipoBaHo oO0IIy0 pagraibHyI0 MOJAETH TepMHUYe-
CKOT0 KOMIUIEKCA Ui UCIIBITAHUM 00pa3loB CTPOUTENbHBIX KOHCTPYKIIUI Ha
OTHECTOMKOCTB, KOTOpasi PEeCTaBIsIeT co00M mepenaTouHyto (QyHKIHIO Tep-
MHUYECKOT0 KOMITJIEKCa JIJIsl JIF000i TOUKHU ero padboyeit nmosnoctu. [Ipoananisu-
POBaHbI MOTPEIIHOCTH PACCOIIACOBAHUSI MEXIy MOCTOSIHHBIMUA BPEMEHH TEP-
MHUYECKOTO KOMILIEKCA, MOTYYEHHBIMU SKCIIEPUMEHTAIIEHO U TEOPETUUECKH.
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€.0. Pubka

InenTndikaunis paniaJbHOi Mogesi TepMIYHOro0 KOMILIEKCY /Ui BHUNPOOY-
BaHb 3pa3KiB OyAiBeJbHUX KOHCTPYKIIi HA BOTHECTIHKICTH

OTpumaHO 3arajbHy MOJENb TEPMIYHOTO KOMIUIEKCY, sIKa MPEACTaBIIsge€ COOOI0
nepeouHy (QyHKIII0 TEPMIYHOTO KOMIUIEKCY AJsl Oy/ib-SKOI TOUKU HOTro poOoUYoro mnpo-
cropy. IlpoananizoBaHO TOXHWOKM HEY3TO/DKCHHS MDK IMOCTIHHUMH 4Yacy TEPMIYHOTO
KOMIIJIEKCY, OTPUMAaHUMH €KCIIEPUMEHTAIBHO 1 TEOPETHYHO.

Kiio4oBi cjioBa: pexxuM HarpiBy, TEPMIYHHN KOMIUIEKC, IepeaaTouyHa (QyHKIIis,
armpoKcHuMallisi, nepeTBopeHHs Jlamnaca, moxmuOka HEYy3roKeHHS.

E.A. Rybka

Identification of radial thermal model system for testing of samples of build-
ing structures for fire resistance

The General model of the thermal complex, which represents the transfer function
of the thermal complex for any point in the working cavity. Analyzed the errors of misa-
lignment between the constant-time thermal complex, obtained experimentally and theo-
retically.

Keywords: heating mode, heat is the complex transfer function, approximation,
Laplace transform, the error of the error.
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