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OleHKa NOBeNeHNA KIMMATUYeCKMX IMapa-

METPOB B IIOMELIEHUN IIPU IIePEMEHHBIX
TEIUIONOCTYIIEHVISIX Y TEIIONOTEPSIX MIMEeT
Oornblloe 3HaYeHNUe, IOCKOIbKY HeIoCpef-
CTBEHHO CBsI3aHa C obecredeHneM 6esomac-
HOCTU JKUSHENEATEIbHOCTI JIIOfIEl U KOH-
CTPYKTVBHBIX 3/IEMEHTOB 3[aHMsI B COOT-
BeTCTBUU ¢ TpeboBaHmsiMu DefepanbHOTO
3akoHa Ne384-D3 [1]. 3HaHMe 3aKOHOMEPHO-
CTel TaKOTO PeXXMMa ABJIAETCSA OCHOBOM [
HOC/IEYIOIET0 CHMHTE3a CHUCTEM aBTOMATH-
3aIlMy TeIIOMAcCOOOMEHHOTO 060py/0Ba-
HI1AA, 00CTTY)KMBAIOIIETO TAHHOE TOMeIIeHNe.
KoHe4HO, ¢ TOYKM 3peHMst HMPAKTUIECKUX
HOTpeGHOCTEl TOfIep>KaHusi KOM(OPTHO-
CTH BHYTPEHHEro MUKPOK/IVIMAaTa Hac B Iep-
BYIO OYepefib MHTEPeCyeT BelMU4YMHA TeM-
meparypsl Bosgyxa ty [°C], Tem Gomee 4ro
TOJIBKO t; BXOZJUT B OCHOBHYIO YacTb ypaB-
HEHWJI, OMMCBHIBAIOLIMX HeCTAlMOHAPHBII
TEIIOBOII PEXXVM BCEro IIOMEIeHNs B pac-
CMATpPMBAEMBIX YCIIOBISX, @ KPOMeE TOrO,
JATYNKM CUCTEM aBTOMATIYECKOTO pery-
JIVPOBaHYs B MIOAB/IIOIEM OOJIBIINHCTBE
CIy4aeB pearnpyioT MMEHHO Ha JAHHBII I1a-
pametp. VHade roBOps, C YUCTO TEXHNIE-
CKOJI TOYKV 3pEHMsI TeMIleparypa BO3Ayxa

6oree JOCTYIHA IS M3MEPEHNUS 1 KOHTPO-
JIs1, ¥ 9TVIM IIPEUMYINECTBEHHO OOBsICHSIET-
Cs1 TO OOCTOSITENIBCTBO, YTO B PaHee BBINOJ-
HEHHBIX 9KCIIePMMEHTaNIbHBIX paboTax [2, 3]
BBITIO/THS/TACH TIPOBEPKA TEOPETUIECKIX 3a-
BIICUMOCTEN, KaCAIOIIMXCS TOIBKO €€,
OpHako, pasymeercs, pajValiOHHAs
TeMIIepaTypa TOXKe MMeeT 3HadeHue, 1 eé
ONTUMAJIbHbIE 1 JOIYCTHMBIE [MAMa30HbI
TaKKe KOCBeHHO Hopmupywrcsa B TOCT
30494-2011 [4] yepe3 9KBUBATIEHTHYIO TeM-
neparypy nomemienus t; [°C]. IIpu stom
TeMIlepaTypa BHYTPEHHUX IOBEPXHOCTE
OTPKJAIIINX KOHCTPYKILMII fyop [°C] He-
HOCPECTBEHHO CBsI3aHa C IVIOTHOCTBIO Tell-
JIOBOTO TIOTOKA Yepe3 JaHHbIe IIOBEPXHOCTY,
BXOJISIIIE) B KadyeCcTBe OJHON M3 COCTaBIIsI-
IOIMX B OOLIVII TEIIOBON OaTaHC IoMele-
HIsL. B TO >ke BpeMsi B OO/IBLIMHCTBE Cylile-
CTBYIOIINX MCCTIENOBAHUIT B 3TOM 0OIacTH
b0 PacCMATPUBAIOTCSA  MCK/TIOUMNTEIHHO
aBapuilHble PeXuMbl [5, 6], Xapakrepusy-
IOLYIeCs] JOCTATOMHO ITPOHO/DKUTENbHBIM
VHTEPBAZIOM BpeMeHNU C MOMEHTa TeIlIo-
BOTO BO3MYILEHMSA, IIPUYEM 3a4acTyl0 He
HemaeTcsi YETKOTO Pasimyusi MeXAY IHOBe-
IeHUEM Iy U tyop, MO0 pednb UAET 0 mepuo-
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PaccMompera 3a8UCUMOCMG Memnepamypel Ha GHYympeHHel NosepxHocmu
02paxcdeHul NOMeUeHUs 0m BpeMeHU NPU CKAYKO0bPA3HOM U3MEHEHUU mensio-
nocmynieHut unu menaonomeps. [pusedeHa paHee NoJTy4eHHas meopemuye-
CcKaA opmyna 018 makol 3a8UCUMOCMU, BKITIHAKOUIAA MEeNIoPuU3UHECKUE Xa-
PAKMePUCMUKU Mamepuasa 02padicoeHuli U OCHOBAHHAA Ha 3aKOHOMEPHOCMAX
PaCNPOCMPAHEHUA 8 HEM memMnepamypHOU BosTHb! O/ MACCUBHBIX KOHCMPYK-
yud. lNpedcmasieHs! pe3yismamel HaMYpPHsIX 3aMepos Memnepamypbl Ha No-
BEPXHOCMAX BHYMPEHHUX CMEH 8 XaPaKMePHbIX NOMeUJeHUSX O1A ycnosul ux
Ha4as1bHO20 Pa302pesa Npu U3secmHoU mensiosol MOUHOCMU Haepesameris,
a Makxce 3a0aHHbIX 2e0MeMPUYECKUX U Meniopu3u4ecKux napamMempax 02pa-
JicOeHul, cBuGemesibCMBYUUE 0 CNPasedIuBoCMU YKa3aHHoU gopmyssl. JaHa
CMamUuCMUYecKaa OUeHKa NO2PeLHOCMU NOJTYYeHHbIX OGHHBIX U BbIAGIEH UH-
mepaar BpemMeHU ¢ MOMeHMA BO3HUKHOBEHUS MensioBo20 BO3MYLeHUs, Ko20a
MOJICHO UCNO/T63080Mb PACCMAMPUBAEMYIO 30BUCUMOCM6 C Y4EMOM 06614HOU
MOYHOCMU UHICeHepHO20 pacyéma.

KriloueBble crnosa: meMnepamypa, MUKPOK/IUMAm, mensiogod pedicum, mensio-
nocmynsieHus, 02paXcoeHUs], HaYasTeHeIU pa302pes, memnepamypHas GoTHA.
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Experimental verification of the theoretical dependence for the initial
heating or cooling of enclosing structures

Oleg D. Samarin, PhD (Engineering), Associate Professor, National Research
Moscow State University of Civil Engineering (NRU MGSU); Daria Al. Kolesnik,
undergraduate student, NRU MGSU; Alexander Al. Kruglov, undergraduate stu-
dent, NRU MGSU

The dependence of the temperature on the inner surface of the fences of the room
on time with a sudden change in heat supply or heat loss is considered. The pre-
viously obtained theoretical formula for this dependence is given, which includes
the thermal characteristics of the fence material and is based on the patterns of
propagation of a temperature wave in it for massive structures. The results of
full-scale temperature measurements on the surfaces of internal walls in typical
rooms for the conditions of their initial heating at a known thermal power of the
heater, as well as the specified geometric and thermal parameters of the fences,
indicating the validity of the specified formula, are presented. A statistical estimate
of the error of the data obtained is given and the time interval from the moment of
the occurrence of a thermal disturbance is revealed, when the dependence under
consideration can be used, taking into account the usual accuracy of engineering
calculations.

Key words: temperature, microclimate, thermal regime, heat gain, enclosing
structures, initial heating, temperature wave.
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[VYeCKIX KOZIEOaHMAX C COOTBETCTBYIOLIMM
VCIIONIb30BAHIEM allllapaTa TeOPUN TeIUIO-
ycroramBocTH [7], Wi ke pelieHye IHOy-
YaeTcsl B JOCTATOUHO C/IOKHOM BUJIE, MaJio
[PUTOJHOM Il MCHOJIb30BAHUS B WHXKe-
HepHoI1 mpakTyke [8-10].

IToaTomy mpefcTaBIsieTCs Leecoobpas-
HbIM, HECMOTpSI Ha OIpefeNéHHbIe 3aTPY/-
HEHMs, CBA3aHHbIE C OPraHU3aLMel BbIITOI-
HEHMsI COOTBETCTBYIOLINX 3aMePOB, IPOU3-
BeCTH 3KCIEPYMEHTA/IbHOE TIOATBEPK/ieHIIe
HO/TYYEHHOTO B [2] BBIPaXXeHS IS tyop IIPU
CKa4KOOOPa3sHOM VM3MeHEHNUI TEIIONOCTYII-
JIEHWII B TIOMeLLeHIe, B IIEPBYIO O4epeb s
IPOBEPKM 0OHAPY)XEHHOTO OT/INYMS B YNC-
7I0BOM K03 duIIVIeHTe OT 3HAYEHsI, IPUBO-
[MMOTO B CYLIeCTBYIOLIMX paboTax [11,12].

Peub MAET O Cremyrolell 3aBUCHMOCTH  Tf€ A, € ¥ ) — 3TO, COOTBETCTBEHHO, TeIUIO-  (uiueHT B popmyie (1) 1O/DKeH PaBHATHCA
JUTA OCPENTHEHHOI M3OBITOYHOI TeMITepaTy- TpoBoRHOCTD [Br/(MK)], ynenbhas Tenmoém-  we 2,0, a 2V = 1,13,

PBI B0 = | fros — tros.o| [K] (baxtaecku —  koctp [[Hx/(kr-K)] u motHocTs [Kr/M3] Ma- OpHaKO 0COOEHHOCTBIO PACCMATPIBAEMO-
M30bITOYHOI PafMALMOHHON TeMIIepaTypbl — Tepuasa i-ro C/I0sI MACCUBHOTO OTPXK/EHNs, IO C/Iydasi 10 CPABHEHMIO C VICCTIEOBAHHBIM
HOMEIIeHNs), TAE fhopo — HAdalbHOE 3HA- OOpAIIEHHOTO BHYTPDb ITOMELIEHNS, HApu- B [2, 3] sABIsAeTCA TO 0OCTOATENBCTBO, YTO
YEHNE fpop, /L1 MAIBIX MOMEHTOB BPEMEHM, Mep, HApY>KHbIX M BHYTPEHHNX CT€H U Ie- 3[jeChb M3MepseTCs TeMIeparypa Ha IOBepX-

KOTOPOE BBIIJISIIUT CIIEYIOLIM 00pasoM: Peropook, a Takke MeXIySTaKHBIX Ilepe- HOCTM KOHKPETHOI OrpakAalolieil KOH-
2Q KpbITHii (IIpY 9TOM OKHA M JIBEPH, a TAKKe  CTPYKLUM, IPUIEM KadKfasd U3 HUX MOXKET

II0CT -
Opop = 5 V7. (1) TOHKMe C/IOM KPACKM U INTYKAaTypKM He y4M- VMETDb pasjuyHble Teriodusniecke cBoii-

TBIBAIOTCS); Ay — IUIOMIAAb KOXKION U3 yKa- CcTBa. [I0CKONBKY moMelieHe obpasyer 3a-

3mech Qpocr — BEMMYMHA CKAdKa TEIUIO-  3AHHBIX OTPAKAAIOMINX KOHCTPYKLMII B CO- MKHYTBIN TEIUIOBOI KOHTYP, & VCIIO/Ib3Yye-
HOTepb WIN TEIUIONOCTYIIeHNiT, BT; B— 10-  OTBETCTBMM € pasMepaMyl [OMeIleHNs, M2. MBIl TEIUVIOVCTOYHUK SB/IIETCS OMU3KUM
KasaTeJIb TEIIOAKKYMY/IALVIOHHBIX CBOJICTB ~ TeM He MeHee, M3 DellUeHNIT, IPECTABIeH- K TOYedHOMY 1 AuddysHOMY, B paMKax MO-
nomemerus, Br-c/¥/K; T — MHTEpBa Bpe- HbIX B [11,12], crieyeT, 4T0 4MCI0BOI KO3~ [/ C COCPEFOTOYEHHBIMI TapaMeTpam [2]

MEH)M C MOMEHTa Hadaja pasorpeBa W
oxnaxpeHus, c. Ctporo rosops, B [2, 3] BbI-
paxkenue (1) HEMOCPENCTBEHHO 3aIMCHIBA-
ercs He Wi Opop, a IS M3OBITOYHON TeM-
HepaTypsl BO3{yXa, HO MOXHO IT0Ka3ath [2],
YTO M3-32 MAJIOil TEIIOAKKYMY/IUPYIOLeit
CIIOCOGHOCTH BO3AYIIHOrO 06béMa MX pas-
HUI[El MOXXHO IIpeHeOpedb. 3aKOHOMEpPHO-

OcobexHocmblo paccMampusaemo20
C/1y4aA NO CPAGHEHUI0 C UccedoB8aH-
HbIM 8 [2, 3] Asnaemca mo obcmos-
mesiecmao, Ymo 3decb uzMepsem-
¢4 meMnepamypa Ha No8epxHocmu

[OIYCTMMO CYMTATh, YTO TEIUIOBOI IIOTOK
Quocr PacIIpeniensieTcsi MeXIy BCEMU Orpa-
K/IEHUSIMU IIPOIIOPLIIOHA/IBHO VX IUIOLIATISIM.
CrieoBaTeIbHO, B JAHHOM peXXuMe o01ert
Uil BCeX KOHCTPYKLMiI OyAeT IUIOTHOCTD
TEeIIOBOTO TOTOKA q = Quocr/ DAy [BT/M2],
u torga ¢opmynet (1)-(2) MOXKHO Tepenu-
CaTh TaKUM 00pa3om:

KOHKpemHol o2paxcdaroweli KOH-

CTU paCclIpOCTPpAaHEHNA TEIVIOBBIX BO3MYIIIE- o
CmpyKyuu, npu4emM Kaxcdas u3 Hux

2V

HUI B TBEPADIX Cpefax JIAloT JIA 3HAYEeHN MOXCem UMeme pasuYHbIe meno- Oop.i = \/W 3
B dopmyny [2, 3]: .
bopryny (2,3 Guatrieciue coolcmen e A, ¢ M P IPUHMMAIOTCS Y>Ke HEelOCpes
B:2<AM v ch)i, ) I_ _I CTBEHHO /I OTPaKAEHM:A, I KOTOPOTrO

HPOU3BOJATCA 3aMepBL.

IIpy IpoBemeHNN SKCIIePMEHTa BHaYaIe
ObUIM 3aKPBITHI BCE OKHA, POPTOUKM U JIBe-
pu mst obecriedeHust CTaOWIbHBIX YCIOBUI
Y MCKTIOUEHNA BIMAHMA MHOWILTPALIOH-
HBIX BO3/JYIIHBIX [TOTOKOB Ha IPOLiecC paso-
rpeBa. 3aTeM OblTa BBIOpaHa TOYKa M3Mepe-
HJSI OKOJIO LIEHTPa BHYTPEHHeIl CTEHbI Ha
BBICOTE He HIDKE 1 M OT IIOJIa BHE 30H BO3-
[eliCTBUA HATPETOTO BO3YyXa OT TEIIONC-
TOYHMKA J IPUTOYHBIX CTPYIL, MM OHM
UMEIOTCA B IOMelljeHni. B mporecce BbI-
TIO/HEHMA 3aMePOB JyBCTBUTE/MbHBIN 37Te-
MEHT TepPMOMETpA IJIOTHO IPUK/IaIbIBAeTCH
K IIOBEPXHOCTH CTeHbL. IIpy 9TOM cHavasTa
6b110 3a(PUKCMPOBAHO MCXOHOE 3HAYEHIIE
TeMIIEPaTyphbl TOBEPXHOCTU tyopo. 1locre
9TOro ObIT BK/IIOYEH HarpeBarTeib 1 OTMe-
JeH MOMEHT HaJaJIa OIIbITA.
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OcpepHéHHan u3bbiTouHan TeMnepatypa Oyop, K
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—— Mo BbipaeHuio (3) npu
VAcp = 563,5 Br-c2/(M2:K)
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Puc. 1. 3aBucuMocTb ocpeaHEHHON U36bITouHOI TeMnepaTypbl O o, OT BpEMEHN ANA BHYTPEHHe
CTeHbl UCCelyeMoro NoMeLLEeHUA NpU ero HayaslbHOM pa3orpese

B TeueHMe SKCIepMMEHTa 3aNMCHIBAIOCH
BpeMs, KOT/ja BE/IUIHA fpop YBETNYINBACTCS
Ha Kax/ple nocnenyrone 0,1°C B cooTBeT-
CTBMM C TOYHOCTBIO VI3MEPUTEIBLHOTO IIpH-
6opa, B KadecTBe KOTOPOTO INPUMEHSIICA
udposoit Tepmometp Testo 0560 1110. Vs-
MepeHusA IPORO/DKANINCD IO JOCTVDKEHNA
CYMMapHOTO TIIOBBIIIEHVS TeMIIepaTyphbl
npumepHo Ha 1,5°C, 4TOOBI MONYYUTh He
MeHee 16 Touek msmepenuil. Kaxpomy 3a-
Mepy COIIOCTAaB/IsIeM PacyéT U3OBITOYHOI
TeMneparypbl Onop = frop — fhop.0 Y OIpEfe-
75IeM MHTepBajl BpeMeH! T ¢ Hauaja dKcIle-
PMMEHTA JI0 JAHHOTO MOMEHTA.

PesynmpraThl M3MepeHUII IOKa3aHbl Ha
puc. 1 Toukamm.

Jlia comocTaB/ieHNs C TeOpEeTHYECKOil
3aBMCUMOCTBIO (3) UCIIO/Ib3yeM MACIIOPTHYIO
MOITHOCTh HarpeBarend Qpocr = 1500 BrT.
ITnomamy orpaXxaatomyx KOHCTPYKIMIL Ay, ;
HAaxofluM II0 pasMepaM IIOMEIEeHMs, OHU
cocTaB/AlT 15,0 u 21,2 M2 1711 Hapy>KHbBIX
CTeH ¥ CTONBKO K€ /I MPOTUBOJIEKAIIX
UM BHYTPEeHHUX, U 110 31 M2 [yI4 TI0/1a 1 1I0-
Tonka. TakuM o6pas3om, 3HaueHMe:

q= QHOCT/ZAM =
=1500/134,4 = 11,16 Br/m2.

ITpy 5TOM MBI TaK IIOROMPAEM BeNMUMHY
\/W , 4TOOBI IpadVK TEOPETUIECKOTO 3HAYE-
HUA Opop.reop> M30OPAKEHHDIN CIIIONIHOM
JIMHUeN Ha PUC. 1, ObUT MAKCHMA/IbHO O/IM30K
K 9KCIepPYMEHTA/IbHbIM TOYKaM, 3 MCKIIIO-
YeHMeM MANbIX T, KOIZIa 3TY TOYKM MOTYT
pacrosnaraTbcsi HVDKE TeOPeTUYecKoi Kpu-
BOII 13-32 TEIUIOBOJ MHepLuy 06BbEMa BO3-
nyxa. Tak monmyuaerca npu:

Vcp = 560 Br-cZ/(m2K).

Hlanee cpaBHMBaeM MNOOGPaHHOE 3Ha-
genve VACP C PacuéTHBIM, KOTOPOE OIpe-
JlefisieM TI0 TeTOGU3NIECKUM TTapaMeTpam
MaTepyana BbIOPAHHOI CTEHDI, MPUHATBIM
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cormacHo Hopmarysam CII 50.13330.2024
[13] mma ycmoBmit skcruryataumu  «By.
Ins A =0,36 Br/(m:K), c=840 Ix/(kr-K)
n p = 1050 xr/m3 (TMIICOKapTOH) HAXOAVUM

VAcp =563,5 Br-c"%(m2-K),

C OTK/IOHEHNEM OT HOOOPAHHOTO MeHee 4eM
Ha 1%. Ipaduxk 3aBucumoctu (3) ¢ ZaHHBIM
VAAcp coBmafiaeT co CITOMHOM MMHMel Ha
puc.1 B mpepenax €€ TOMUIMHBIL, TO3TOMY
OTZE/IbHO He IPUBOJUTCA.

JIns OIeHKM TOYHOCTM SKCIEpPMMEHTa
paccunTbiBaeM CpeJHEKBa/IpaTMYECKOe OT-
KJIOHEHMe O pe3y/IbTaToB n3MepeHnii [14]:

2
27:1 (eHOB‘TQOP‘i - enos.i) (4)
o= ,
nn-1)

e n — oblee YMCIO 3aMEPOB, PaBHOE
B IaHHOM ciy4ae 17.

Ilony4yennoe suauenme O = 0,084 sABnAer-
Cs1 BeMYMHON TOTO JKe TOPSZIKA, YTO U IIO-
TPeLIHOCTD MpUbOpa, KOTOPasi COCTABIISIET
0,1°C. AHanorn4nble M3MepeHus C MOf06-
HBIMU )K€ pe3y/bTaTaMy ObUIM IOTy4eHbI
U U1 BTOPOJ BHYTPEHHEN CTEHBI.

910, B COYETAaHMM C IIPAKTUYECKUM CO-
BIIa/IeHIEM 9KCIIePYIMEHTA/IbHOTO U pacyéT-
HOro VACp, ITO3BOMIACT YTBEpK/IaTh O JIOKa-
3aHHOCTM CcOOTHOImeHNs (3) C YMCIOBBIM

Boipaxcenus (3) u (1) delicmau-
meJsibHo Mo2ym bbimb npuMeHeHbl
8 UHJICEHepHOll NpaKmuKe 01 aHa-
JIU3a HeCMayuoHapHo20 mensioeo-
20 pejcuMa pasnuyHelx 06vexmoa,
a 6ce BbIB00bI, cedyrowjue u3 amux
3asucuMocmeli u npugedéHHble 8 [2],

COXpaHAwmMm ceor cuny

L

K09 GULMEHTOM, PaBHBIM UMeHHO 2,0.
Pasmuune ¢ manasiMu [9,10] MokeT 6bITH
00BACHEHO TeM, YTO B cuiy (3) Kaxpas mo-
BEpPXHOCTb B IIOMELIeHNM OymeT Xapakre-
PU30BaThCst COOCTBEHHOI BeNMMYMHOM Oy,
U TI03TOMY BHYTPU TIOMellleHNs OyfieT Ipo-
MICXOJUTD HeIIPEePbIBHbIN B3aMMHBIN TEIIO-
00MeH, KaK JIYNUCTBI, TaK UM KOHBEKTHB-
HBIIT, YTO M HPUBORUT K YBEIMYEHNIO 3¢-
(beKTMBHOIT BETVYMHEL q.

ITosTomy Bblpaxkenus (3) u, cremoBa-
TembHO, (1) [IEMICTBUTENIBHO MOTYT OBITH
[PYMEHEHBl B MH)XEHEPHOIT IPAKTIKeE /IS
aHa/IM3a HECTALVIOHAPHOTO TEIIOBOTO pe-
SKMMa Pas3NIHbIX 00BEKTOB, @ BCe BHIBOTDI,
CTIeRyIOLIIe U3 ITUX 3aBUCUMOCTEIl 1 IIPH-
BeJIEHHBIE B [2], COXpaHSIOT CBOIO CILY.

1. TexHUYeCKMIT peraMeHT O (e30MacHOCTH 3HaHMIL
u coopyxennit: PeepanbHplit 3akoH or 30.12.2009
Ne384-®3 (mocr. pen.).

2. Camapun O.]1,, Knouxo A.K. Pemenne 3ajjau HecTarpyo-
HAPHOI1 TEIIONepefadn, SHeProcOepeXXeHNst 1 YIIpas-
JIEHUS KIMMaTUIeCcKuMu cucreMamu. — M.: VIsg-Bo
MUCHU-MICY, 2022.93 c.

. Camapun O ]I, ITerpenko A.JI., Kosanenko C.B. 9xkcre-
PUMeHTa/IbHASA POBEPKA TeOPETHIECKOTO MOJIE/INPO-
BaHMA HAYAJIbHOT'O Pa3orpenBa IMOMEIIECHUA // )KVDHKTI
COK, 2024. Ne2. C. 52-54.

4. TOCT 30494-2011. 3panHus >kxuble 1 0OLIECTBEHHDIE.
ITapameTpbl MMKpOK/IMMaTa B noMentennsx (¢ Iomp.,
¢ VI3m. Nel) / [Tata BBep.: 01.01.2013.

. Rafalskaya T. Safety of engineering systems of buildings
with limited heat supply. Proc. of the VII International
Scientific Conference on Integration, Partnership and In-
novation in Construction Science and Education (IPICSE-
2020) [November 11-14, 2020; Tashkent, Republic of
Uzbekistan]. IOP Conference Series: Materials Science
and Engineering. 2021. Vol. 1030. No. 012049.

6. Malyavina E., Akhverdashvili R. Calculation of room
temperature drop after an emergency shutdown of heat-
ing. Proc. of the International Scientific Conference on
Biotechnology and Food Technology (BFT-2023). E3S
Web of Conferences. 2023. Vol. 460. No. 07006.

. Malyavina E., Zdoronok A., Ozerchuk D. Comparison of
heating loads in residential, public and industrial build-

w

w

~

ings. Proc. of the XXII International Scientific Confer-
ence Energy Management of Municipal Facilities and
Sustainable Energy Technologies (EMMFT-2020). E3S
Web of Conferences. 2021. Vol. 144. No. 05028.

. ToponoB A.JI. TuapaBmidecKkas M TEIIOBAsA YCTONYM-
BOCTb PAabOThl ABTOHOMHBIX CHCTEM IIOKBaPTHPHO-
ro tennocHabxenus // Bectaux MI'CY, 2022. T. 17. Ne7.
C.944-953.

. Bilous I.Yu., Deshko VI, Sukhodub I.O. Building energy
modeling using hourly infiltration rate. Magazine of Civ-
il Engineering. 2020. Vol. 96. Issue 4. Pp. 27-41.

10. Sha H., Xu P, Yang Z., Chen Y., Tang J. Overview of com-
putational intelligence for building energy system de-
sign. Renewable and Sustainable Energy Reviews. 2019.
Vol. 108. Pp. 76-90.

. Carslaw H.S,, Jaeger J.C. Conduction of heat in solids.
Oxford University Press. Oxford, UK. 1986. 520 p.

12. Ma3so A.5. OcHOBBI TeOpUY 1 METOJIbI PACYETA TEIIONE-
penaun: yue6. mocobue. — Kasaun: Vsn-so KOY, 2013.
144 c.

13. CII 50.13330.2024. Tennosas saumTa sganuii [[lepe-
cmotp CIT 50.13330.2012 «CHwuIT 23-02-2003. Termo-
Bas 3aiuTa 3fnaunin] / [ara BBep.: 16.06.2024.

14. Manxesny VLIL., Ceupup II1. Bpicimas maremarnka:
TEOpMs BEPOATHOCTENl M MaTeMaTMYecKas CTaTUCTH-
Ka. — Munck: Bermituras mxona, 1993. 271 c.

®©

Nl

1

—_

References — see page 78.

K COAEPHAHUIO


https://www.c-o-k.ru/articles/eksperimentalnaya-proverka-teoreticheskogo-modelirovaniya-nachalnogo-razogreva-pomescheniya
https://www.c-o-k.ru/articles/eksperimentalnaya-proverka-teoreticheskogo-modelirovaniya-nachalnogo-razogreva-pomescheniya
https://www.c-o-k.ru/articles/eksperimentalnaya-proverka-teoreticheskogo-modelirovaniya-nachalnogo-razogreva-pomescheniya
https://www.c-o-k.ru/articles/eksperimentalnaya-proverka-teoreticheskogo-modelirovaniya-nachalnogo-razogreva-pomescheniya

Experimental verification of the theoretical dependence for the initial heating or
cooling of enclosing structures. Pp. 43-46.

Oleg D. Samarin, PhD (Engineering), Associate Professor, National Research Moscow
State University of Civil Engineering (NRU MGSU); Daria Al. Kolesnik, undergraduate
student, NRU MGSU; Alexander Al. Kruglov, undergraduate student, NRU MGSU

1. Tekhnicheskij reglament o bezopasnosti zdanij i sooruzhenij [Technical regulations on the
safety of buildings and structures]. Federal'nyj zakon ot 30.12.2009 Ne384-FZ (posl. red.)
[Federal Law No. 384-FL of December 30, 2009 (latest revision)]. [In Russian]

. O.D. Samarin, A K. Klochko. Reshenie zadach nestatsionarnoj teploperedachi, energosber-
ezheniya i upravieniya klimaticheskimi sistemami [Solving problems of non-stationary heat
transfer, energy saving, and climate control systems]. Moscow. Izd-vo MISI-MGSU [Publish-
ing House of the National Research Moscow State University of Civil Engineering]. 2022.
93 p. [In Russian]

. O.D. Samarin, A.D. Petrenko, S.V. Kovalenko. Eksperimentalnaya proverka teoreticheskogo

modelirovaniya nachalnogo razogreva pomeshcheniya [Experimental verification of theoreti-

cal modeling of the initial heating of the room]. Zhurnal Santekhnika, Otoplenie, Konditsioni-
rovanie (SOK) [Journal of Plumbing. Heating. Ventilation]. 2024. No. 2. Pp. 52-54. [In Russian

GOST 30494-2011 [The State Industry Standard of Russia No. 30494-2011]. Zdaniya zhilye

i obshchestvennye. Parametry mikroklimata v pomeshcheniyakh (s Popr., s Izm. No. 1) [Res-

idential and public buildings. Indoor microclimate parameters (with Corrigendum; with
Amendment No. 1)]. Date of impl.: January 1, 2013. [In Russian]

. T. Rafalskaya. Safety of engineering systems of buildings with limited heat supply. Proc. of

the VII International Scientific Conference on Integration, Partnership and Innovation in

Construction Science and Education (IPICSE 2020). November 11-14, 2020; Tashkent,

Republic of Uzbekistan. IOP Conference Series: Materials Science and Engineering. 2021.

Vol. 1030. No. 012049.

E. Malyavina, R. Akhverdashvili. Calculation of room temperature drop after an emergency

shutdown of heating. Proc. of the International Scientific Conference on Biotechnology and

Food Technology (BFT-2023). E3S Web of Conferences. 2023. Vol. 460. No. 07006.

E. Malyavina, A. Zdoronok, D. Ozerchuk. Comparison of heating loads in residential, public

and industrial buildings. Proc. of the XXII International Scientific Conference Energy Man-

agement of Municipal Facilities and Sustainable Energy Technologies (EMMFT-2020). E3S

Web of Conferences. 2021. Vol. 144. No. 05028.

. A.L. Toropov. Gidravlicheskaya i teplovaya ustojchivost’ raboty avtonomnykh sistem pokvar-
tirnogo teplosnabzheniya [Hydraulic and thermal stability of autonomous apartment heat-
ing systems]. Vestnik MGSU [Vestnik MGSU. Monthly Journal on Construction and Ar-
chitecture (Bulletin of Moscow State University of Civil Engineering)]. 2022. Vol. 17. No. 7.
Pp. 944-953. [In Russian]

. LYu. Bilous, V.I. Deshko, I.O. Sukhodub. Building energy modeling using hourly infiltration
rate. Magazine of Civil Engineering. 2020. Vol. 96. Issue 4. Pp. 27-41.

10. H. Sha, P. Xu, Z. Yang, Y. Chen, ]. Tang. Overview of computational intelligence for building

energy system design. Renewable and Sustainable Energy Reviews. 2019. Vol. 108. Pp. 76-90.

11. H.S. Carslaw, J.C. Jaeger. Conduction of heat in solids. Oxford University Press. Oxford, UK.
1986. 520 p.

12. A.B. Mazo. Osnovy teorii i metody rascheta teploperedachi: ucheb. posobie [Fundamentals of
theory and methods of heat transfer calculation: A tutorial]. Kazan. Izd-vo KFU [Publishing
House of the Kazan Federal University]. 2013. 144 p. [In Russian]

13. SP 50.13330.2024 [The Code of Practice on Design and Construction (The Code of Prac-
tice of Russia) No. 50.13330.2024]. Teplovaya zashchita zdanij {Peresmotr SP 50.13330.2012

“SNiP 23-02-2003 Teplovaya zashchita zdanij’} [ Thermal protection of buildings (Revision
of The Code of Practice on Design and Construction (The Code of Practice of Russia) No.
50.13330.2012 “The Building Rules & Regulations (National Codes and Standards of Russia)
No. 23-02-2003. Thermal Protection of Buildings”)]. Date of impl.: June 16, 2024. [In Russian]

14. 1.P. Matskevich, G.P. Svirid. Vysshaya matematika: teoriya veroyatnostej i matematicheskaya
statistika [Higher mathematics: The probability theory and mathematical statistics]. Minsk,
Republic of Belarus. Vyshejshaya shkola [“Higher School” Publishing House]. 1993. 271 p.
[In Russian]

S

w

~

v

o

N

®

Nl



