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Pedepat. 3a nocneanue 20 ner B ctpanax OpBiero CCCP nmpou3omm cymecTBeHHbIe H3MEHe-
HUS B TPeOOBAHWSX K KIIMIIHBIM YCIOBHSM Yy IOKyIaTenei kwmibs. Kpome sToro, mosBuimch
HOBBIE MaTEepHAJIBl U CTPOHUTEIBHBIC H3JEIHs, HAIPUMEp Ui TepMETHYHBIX OKOH M OaKOHHBIX
IBepell. 3HAUNTENbHO YBEIHIHIOCHh KOJMIECTBO ITyCTYIONIMX KBapTHP C BHIKIIOYEHHEIM B 3MHEe
BpeMsI OTOIIEHHEM, YTO MOXKET BBI3BaTh KOH/CHCALIUIO BJIarM HA IIOBEPXHOCTSIX MEKKBAPTUPHBIX
MeperopooK u obpasoBanue mieceHu. [Ipu 3Tom TpeOOBaHUS K YMEHBIICHHIO SHEpPromnorpedie-
HHS TTOCTOSTHHO PACTYT, YTO OCOOEHHO SIBHO MPOSBIAETCS B HOPMATUBHOM IOBBIIICHUH 3HAUCHUI
TEPMHUYIECKHX COMPOTHBICHHH OTPaXJAIOMINX 3[aHUS KOHCTPYKIMH M YBEIMYECHHH HHIEpeca K
HCTIONB30BAHUIO BTOPHUYHBIX SHEPTOPECYPCOB, MOMYyYaeMbIX U3 BO3AyXa M CTOKOB OTpabOTaHHON
BOJBI. B craThe ommcaH crioco® nperoTBpameHust KOHASHCAIMY BIard Ha OTPayKICHUSIX CMEXKHBIX
MOMEIIEHHH ¢ Pa3HOH TeMIlepaTypol BO3/yXa, COASPIKAIIIX CHCTEMBI OTOIUICHUS U UCIIOJIb30Ba-
HHS BTOPUYHOM TEIUIOTHI YAJIIeMOT0 U3 TIOMEIeHUs] 0TpaboTaHHOro Bo3ayXa. [t obecrieueHus
OBICTPOrO aBapUIfHOTO IMOAKIIOYEHUsS BHYTPHIOMOBBIX CHCTEM TEIUIOra30CHAOKEeHUS K Hapyk-
HBIM MEPEBHKHBIM HCTOYHHKAM TEIUIOTHI ¥ F'a3a PEKOMEH/IyeTCsl JOTIOJHUTENFHO YCTaHABINBATh
CIEIHANbHbIE OTBOABI C COCMHUTEIBHBIMH YCTPOHCTBAMU B CHENUATIBHBIX TEIUION30IHPOBAHHBIX
HHUIIAX B CTE€HAX WIM JPYIMX 4YacTAX 3JaHHH C Y4eTOM BO3MOXHOCTH pPa3MelIeHHs BOIM3H
HapY)KHBIX TEPEABIDKHBIX HCTOYHHKOB TEIIOTHI M. Ta3a. B cimydae oTomieHus 3maHus KPBIIIHON
Ta30BOM KOTEIBHON WM MOKBAPTUPHBIMU OTOMHUTEISIMHU, MUTA€MBIMHU Ta30M, 110 CTE€HE JJOMa IIPo-
KJIaAbIBAIOT €IMHBIH ra30mnpoBOj (KOJJIEKTOP), 0O0PYIOBaHHBIN JIOMOIHUTEIBHEIM YCTPOHCTBOM
JUISL TIOJKJIIOUEHHUST aBapUHHOT0 razocHaOkeHus. {1 yMEHBIICHUs yAEIbHOIO pacXoa TEeIUIOTh
Ha OTOIUICHWE 3JIaHUH PEKOMEHIyeTCsl NMPU MOASPHHM3AIMU U PEKOHCTPYKLUH YBEJIMYHBAThH IO-
JIe3HBII 00BbEM 3/1aHUi U yimydmaTth uX GOPMBI Pa3INIHBIMU CIIOCOOAMH, B TOM YHUCIIE IIyTeM 00b-
€MHEHHs BYX MIN Oojee COCeIHHMX MaJO3TaKHBIX 3JaHUH B OJHO BTOPUYHOE 3JaHUE C MOBBI-
[ICHHEM 3TXHOCTH, C YITUPEHHUEM C JIF0OOH MIIH C KaXIIOW CTOPOHBL. Pa3mepsl peKkoHCTpyHpye-
MOTO 3/IaHUsI TPUHUMAIOT MAKCHUMAJIbHO BO3MOXHBIMH, a X MPOMOPIHH (TIPU JIFOOOM KOINIECTBE
00BbeIMHAEMBIX 37aHUI) — 00ECIEeUYHUBAIOIINME CTpeMiIeHHe (HOPMBI K IIAPOBOH, WM PaBHOIH-
JIMH/IPUYECKOH, WM KyOUYecKoil IpH JTI000M UX COYETaHUH.
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Some Specific Features of Energy Consumption
in Modern Residential Buildings

S. N. Osipov", A. V. Zakharenko", S. A. Danilevskii"
YUE “Institute of Housing — NIPTIS named after Ataev S. S.” (Minsk, Republic of Belarus)

Abstract. Over the past 20 years there have been significant changes in the customer requirements
for housing in the countries of the former USSR. Besides, new materials and construction pro-
ducts, such as the ones for sealed windows and balcony doors have appeared in the market.
The number of vacant flats with the heating off in the winter significantly increased that may cause
condensation on the surfaces of interroom partitions and the formation of mold. Meanwhile, the
requirements for lower energy consumption are constantly increasing, that is especially pronoun-
cedly manifested in the growth of normative values of thermal resistance of enclosing structures
of buildings and in the increased interest in the use of secondary energy resources extracted from
the air and effluent wastewater. The present article describes the method to prevent moisture con-
densation on the fencing of adjacent premises with different temperatures containing heating sys-
tems and the use of waste heat removed from the room exhaust air. For quick emergency switching
of in-house systems of heat and gas supply to outdoor mobile sources of heat and gas it is re-
commended to install special taps with connectors insulated in special niches in the walls or other
parts of buildings considering the possibility of placing them close to the outer mobile sources
of heat and gas. In the case of heating the building with the aid of a roof gas boiler or by door-
to-door heaters fueled by gas, a single pipeline (collector), equipped with an additional device for
the connection of emergency gas supply is being put along the wall. In order to reduce specific
heat consumption for heating of buildings it is recommended to increase the net enclosure volume
of buildings and to improve their form in various ways, including by combining two or more adja-
cent low-rise buildings in one secondary building with increasing height and with the broadening
of either or each side for modernization and reconstruction. The dimensions of the reconstructed
building are accepted as the maximum possible, and their proportions (in any number of merged
buildings) — as providing tend of shapes to spherical or equicylindrical, or cubic — in any combi-
nation.

Keywords: modern housing, empty premises, moisturizing of partitions, emergency heat and gas
supply, reconstruction of buildings, heat consumption reducing
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CoBpeMeHHBIH PHIHOK KHIIbsl TpeOyeT CTPOUTEIBCTBA KBAPTHP TOJT 3aKa3 C yde-
TOM TPEOOBAHUI KWIBIIOB OTHOCUTEIEHO O0BEMHO-TIAHUPOBOYHBIX PEIICHUH, X
OCHAIIICHUS] CHCTEMaMH KH3HEOOeCTICUeH s, KaueCTBa OTJICITKU M JIPYTHX CBOWCTB.
Coznanue sHeprocOeperaromiero, 6e30macHoro 1 KOM(QOPTHOTO KHIIbsl TIPEAIIoa-
raeT pa3pabOTKy HOBOT'O IIOKOJICHUS CHCTEM >ku3HeoOeceueHus [1].

OpHa M3 OCHOBHBIX MPOOJIEM Pa3BUTHUS COBPEMEHHBIX TOPOAOB — ICPUITUT
TEPPUTOPUH O] HOBOE CTPOHUTEIHCTBO, B CBSI3M C YeM aKTYaIbHBIMU TPUHIIU-
naMu (OPMHUPOBAHHS TOPOJCKOM 3aCTPOUKH SBJISIOTCS BO3BEIECHHUE 3/IaHUH I10-
BBINICHHOW STAKHOCTH, & TAK)KE KOMIUIEKCHAS PEKOHCTPYKIIHS CYNIECTBYIOMIETO
*)umuiHoro ¢ouga. CreayeT OTMETUTh HEOAHO3HAYHOE OTHOIICHUE KUTEINCH
rOpPOJIOB K MOA0OHBIM HoaxoaaM. Hampumep, eme 10 jgetT ToMy Haszaz ObLIO BbI-
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SIBIIEHO, YTO TOJIBKO OKOJIO Y€TBEPTH MOCKBHYEH COTJIACHBI KUTh B 25-3TaXKHBIX
JIOMax | BbIIIE [2], ¥ MPUYMHBI TAKOTO OTHOIICHUS K BHICOTHBIM JIOMaM ITOHSTHBI;
MYCOPOIPOBOJIBL, (M THI, ITYMHOCTb, OTTACHOCTh CPOYHOM SBAKYyAIIHH U T. II.

Ilpn cymecTBEHHOM TOBBIILICHUHA TPeOOBaHWH K KauyeCTBEHHBIM IIOKAa3aTe-
JISIM HOBOTO JKMIIBS 32 Tocnenuue 10 JeT 3aMeTHOr0 YMEHBIIEHHSI BEpOSTHOCTEH
OmMOOK TPU €ro BO3BEACHWH HE MPOUCXOMHUT. Tak, BEPOSTHOCTH OLIMOOK MpH
npoektupoBanun gocturator 0,2—0,4 [3, puc. 1] u 0,04—0,25 [3, Tabm. 1].
BepostHocTr  ommbok mpu  crpomtenbeTBe cocraBmiror 0,5-0,6 [3, pume. 1]
u 0,44-0,67 [3, Tabn. 1], a BepostHocTH nedexrHocTn marepuanor 0,05—0,20
[3, puc. 1] 1 0,15-0,23 [3, Tabm. 1].

XapakTepHOW WIUTIOCTpallell TMPHUBEICHHBIX BEJIWYHH SBISETCS CpPaBHU-
TeJbHAs OIIEHKa (PAKTHMYECKUX M PacUeTHBIX (MIPOEKTHBIX) MIECTH 3HAYECHUH CO-
MPOTHUBJICHHUS TeIUIONepeiaue TeIION30SIIMOHHBIX MaTepPHUalIOB B KOHCTPYKLIUH
creH [4, puc. 1], KoTopasi MOKa3bIBaeT, YTO CpeAHssl (hakTUUecKas BeMYAHA
B 1,47 MeHble pacuetHoW. I[Ipu 3TOM KO3(QGUIMEHT BapHallyd COCTaBJISET
K, = 0,245, 9To mpu BepOATHOCTH peanu3anuu 5 % Mo3BoJsAET JOMYCTUTH ABY-
KpaTHOE yMeHbIIIeHHE (PaKTHIECKOTO 3HAUYEHHUS COTPOTHBIICHHSL TeTIONepeaaye
TEIUIOM30JIALMOHHBIX MaTEpHAIOB 110 CPaBHEHMIO ¢ pacyeTHRIM. [logo0Hoe pas-
JUYHAE B 3HAYEHUSX PACUETHBIX M (PAaKTUYECKMX BEJMYWH CONPOTHUBICHHS TEIl-
nonepenade (3,84/2,53 =1,53) HapyKHBIX CTEH HaOJNIOJAETCS B SKCHEPUMEH-
TaJHHOM OJHOKBAPTHPHOM 3/IaHWH, IOCTPOEHHOM B arporopozke [lapadpsaaoBo
Jokmuikoro paiiona Butedckoit oonactu [5, Tabm. 1].

B mocnennee Bpemsi 0COOEHHO OOOCTpPWIIACH CHTyalllsi ¢ oOecreueHHeM
HOPMAaJIbHON BEHTHJISIIMU JKWIBIX TTOMENICHUH, 000pYIOBaHHBIX HOBBIMHU Tep-
METHUYHBIMH OKHAMH, YTO MOPOKIAET MACCOBBIE KaJl0ObI KUIBIOB [6, c. 58].
[Ipu 3TOM BiaXHOCTH Bo3myxa moBeimaercs 1o 70—80 %, a wacto mo 90 %,
YTO MPUBOJAUT K BBHINAACHUIO BJIard M MOSBICHUIO IJIECEHH Ha BHYTPEHHEW MO-
BEPXHOCTH HapY>KHBIX CTEH, 0COOCHHO B YTJIOBBIX YaCTAX.

B cBs3u ¢ pa3BuTHEM PHIHOYHBIX OTHOIICHUH YBETUYUIOCH KOJMUECTBO JKH-
JIBIX TTOMEIICHUH, KOTOPHIC SBIISTIOTCS MPEIMETOM BIIOKEHHUSI KaluTana U B KO-
TOPBIX 3a4aCTYI0 HUKTO HE JKHUBET, B CBSI3M C YEM BIIAJICIbIIBI OTKIFOYAIOT OTOII-
JgeHue. [pyrol mpUUMHON OTKIIOYEHHUS] OTOIUIEHUS B OJHOM WM HECKOJIb-
KHX KOMHATaX KBapTHPBL MOXXET OBITh HEOOXOAMMOCTh SKOHOMHHU OILIATHI.
W3BecTHBI pacyeTHBIE TeMIlepaTyphl M KPaTHOCTA OOMEHA BO3[yXa B IOMeEIIe-
HUSIX SKUIBIX 31aHuii [7, ¢. 106], cpenu kotopsix Kyxuu (15 °C), necTHUYHBIE
wietku (15 °C), mycopubie kameps! (5 °C). Taxxe B [7] npuBeicHbBI pacyeTHBIE
TEMIIEpATyphl M KPATHOCTH OOMEHa BO3[yXa NIl MOMEIICHUH B 3JaHHSX WHBIX
HazHaueHUH. OCHOBHBIM HEJOCTATKOM YMOMSHYTBHIX PacdeTHBIX HOPMATHUBHBIX
3HAYCHUI TeMIepaTyp TOTO MEpHoja SABISETCS OTCYTCTBHE ydeTa BapHUAHTOB
HEAOIMyCTUMOTO TPEAHAMEPEHHOTO TIOHM)KEHUSI TEeMIepaTyphl XO3seBaMH KH-
JIBIX TIOMEIICHUH, CBSI3aHHOTO C BBIIICYIOMSHYTHIMH IPUYAHAMHU.

W3BecTHBI aHANOTMYHBIE COBPEMEHHBIE HOPMATHBBI TEMIIEPATYPhl B IKHJIBIX
W BCIIOMOTaTeNbHBIX NomerieHnsx, Hanpumep B TKII 45-3.02-108-2008 (02250)
[8, c. 31], rme cka3aHO, YTO B XOJOMIHBEIN MEPHO TOJAa B JKUJIBIX MTOMEIICHUSIX,
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KOTZla OHHM HE HCIONB3YIOTCA, JOIMYCKAETCS CHIKEHHE TEeMIIepaTyphl BO3dY-
Xa HIDKE HOPMHPYEMOM, HO HE HIDKE, YeM JJIS JKWJIBIX IMOMEIIEHUH TOCTH-
Hutl, 16 °C. 3aech ke A MOMEIEHUH IpyruX Ha3Ha4YeHWH NPUBEIEHBI TeMIIe-
patypsl He HIKe 12 1 5 °C. 1o aHamoruu ¢ TOCTUHATIAMH, JJISI HEUCTIONH3YEMBIX
JKHUIIBIX TIOMELICHUH, BEPOSTHO, CIEeAyeT TaKKe NMPUHUMATh PACUETHYIO TeMIIe-
patypy 16 °C. O1u pexomennaun Harboee OIM3KO MOAXOAAT K IpeIaraeMo-
My CTIOCO0Y.

OcCHOBHBIE HENOCTATKH NPWBEICHHBIX MaTE€pPHAJOB — ITOBBIIIEHHBINA pac-
XOJ TEIUIOBOM SHEPTHU AJIsI OTOIUICHHS HEHCIIONb3yeMBIX MOMELICHHH B 37a-
HUSX ¥ BO3MOXXHOCTh KOHJEHCAIIMH BJAard Ha IOBEPXHOCTAX IMEPETOPOJIOK,
00palIeHHBIX K CMEXKHBIM HCIIOJIB3yEMBIM ITOMEIIEHUSIM C 00iee BBICOKOH TeM-
nepatypoil. 3amadeil sBiseTca oOecriedeHHWe YCIOBUUM I NPeIOTBpPAICHHUS
KOHJICHCAILIUK BJIard Ha OTPaXKACHUSIX CMEXKHBIX MOMEHICHWH ¢ Oojiee HU3KOU
TEMIIEPaTypoil BO3AyXa B 3IaHUSAX, CHAOKEHHBIX CHUCTEMAaMH OTOIUICHUS H
CpeICTBaMH HCIOJNb30BaHHs BTOPUYHOM TEIIOTHI YAAISEMOTrO M3 MOMEIICHHS
oTtpaboTaHHOTO Bo3xayxa. [Ipu sToM ompenensercs BeMMYnHA BO3MOKHOTO CHU-
JKEHHUSI TeMIIepaTyphl BO3AyXa B CMEXHBIX IMOMEUICHHUIX, WMEIOMHX O0O0IIne
MEPErOpoIKY C pacCMaTpHUBAEMBIMHU.

B menom mocTaBieHHas 3a7jada pemaeTcsi JOCTIKEHHEM TEXHHYECKOTO pe-
3yJbTaTa IOCPEACTBOM CIIOCO0a MPeNOTBpAlleHUs] KOHACHCAMW BJard Ha
OTPAKICHHSIX CMEKHBIX TIOMEIICHNH, 3aKTF0YAIOIIET0Cs B TOM, YTO:

— ONpEAeTSIOT HIWKHUK MpeAeN AOMYCTHUMOTO 3HAYCHHUS! CHIDKEHHS TeMIle-
paTyphl fy, B 60JI€E XONOHBIX OMEILEHUAX;

— IpU TeMIlepaType BO3AyXa fx B Oojiee XOJOJHOM MOMEIICHUH BBIIIE TIpe-
JEIBbHOM t, > fn, 00ECIIEYNBAIOT MHANBHYaIbHO yCTAHABIMBAEMYIO ITOTPEOUTE-
JieM 1oJaqy KOJIMYECTBa TEeIJIOThI, pACXOyeMON Ha OTOIJICHUE TIOMELICHUS;

— IIpU TEMIepaType BO3/AyXa f, B 0oJiee XOJOJHOM MOMEIICHHH HIKE 00
paBHOI IpeJeNbHOM Temneparype ¢, < f,, 00eCIeYnBalOT aBTOMATHYECKH PETY-
JTUPYEeMYIO Moavy KOJMYECTBa TETUIOTHI, pAaCXOAyeMON Ha OTOIUICHHE MOMeETIe-
HUS, B 3aBUCHMOCTH OT KJIMMATUYECKHUX YCJIOBUH M TEMIIEpaTyp BO3AyXa B
CMEKHBIX TIOMELICHHUSX; TIPH 3TOM 00ECIIeYMBAIOT CPEIHIOI0 PACUETHYIO TeMIIe-
paTypy t., BO3yXa B CMEXKHBIX TEIJIBIX MIOMEIIEHHAX,  TEMIIEPATYPY f, BO3AyXa
B XOJIOJTHOM TTIOMELICHNH ONPEACIISIIOT U3 BeIpaxkeHus [9, c. 5 |

n

ZtCMiSi

l:]n ,
2,
i=1

IZie ty — TeMIeparypa Bo3lyXa B XOJOJHOM Homeruenuy, °C; ¢, — Temieparypa
BO3/(yXa B CMEXHBIX TEIUIBIX MOMEIICHUAX, °C; f,, — CPeJHAA pacuyeTHass TeM-
nepatypa (15 °C), °C; S; — miomaas MoBEpXHOCTH MEPETOPOIOK CO CMEKHBIMU
TEIUIEIMH TIOMENIEHHsIMH, M, i = 1, ..., #; 7 — KOJMYECTBO CMEXHEIX MOME-
IICHUH.

(D
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Takum 00pa3oMm, CyITHOCTh ONMHCBHIBAEMOTO CIIOcO0a 3aKIIouaeTcs B ycCTa-
HOBJICHHM MHHUMAIILHO JIOIYCTUMOW TeMIepaTypbl B Oojee XoyoaHoM (He-
WCIIOJIb3yeMOM) TOMEIICHHH, MPU KOTOPOW Ha TOBEPXHOCTAX MEPEropoJIOK,
oOpareHHBIX K CMEXHBIM 00Jiee TEIUTBIM (HCITOE3YeMBIM) TIOMEIIEHHUSM C TIpe-
JIETbHOM HOPMATHBHON OTHOCHTEIHHON BIAXKHOCTRIO 60 % (4TO mpuMeEpHO
COOTBETCTBYET MOJHOMY HACBIIICHUIO BO3yXa mpu Temmeparype mexee 10 °C
[7, puc. 11] B ycrmoBusx Hapy)HOUM aTMocdepsl), He OyAeT MPOUCXOIUTh KOH-
neHcanusi Brnard. [Ipu 3ToM oOIliee KOMHMYECTBO TEIUIOTHI, pacxXoJyeMod Ha
OTOIUICHUE JKUJIOTO TIOMEIICHUS, PA3ICISIOT HAa WHAMBHIYAJTHLHO YCTaHABIIH-
BagMOe MOTpPEeOUTENeM W aBTOMATHYECKH PErylupyeMoe B 3aBUCHMOCTH OT
BHEIIHUX KJIIMMATHYECKUX YCIIOBHH M TEMIepaTyp BO3JyXa B CMEKHBIX Oolee
TEIUIBIX TIOMEIICHUSAX, CPEIHSS BEJIUYHMHA KOTOPBIX SIBISICTCS OIPEICIISIONMECH
BEJIMYMHOM JIJIs1 XOJIOJJHOTO MTOMEIICHUSI.

Crenyer y4WTBIBATH, YTO BIIATOCOJIEPKAHUE BO3JyXa C OTHOCHUTEIHHOM
BIaXXHOCTBIO W =60 % u Temneparypoii ¢, = 20 °C cocrasnsier d = 9 r/kr [7],
9TO cOOTBEeTCTBYET ¢ = 12 °C 115 MOJTHOTO HACHIIIEHHS W BBHINIAJACHUS BJIard Ha
MOBEPXHOCTH TeperopoAku. [Ipu co3naHum 3HAYMTENBHOTO 3araca TeMIepary-
PBI IO BO3MOXKHOW KOHJICHCAIIMH BJIATW MOXKHO YIPOCTUTH ONPEACIICHUE JIOITy-
CTHMOTO MOHM)KEHUS TEMIIEPATyphl B )KHIOM TOMEIICHUU TPU OTCYTCTBUU CY-
IIECTBCHHOTO BIIUSHUS Ha CME)KHBIC KUIIBIC TIOMEIIICHUS.

B kauectBe ompenensoniero napaMmeTpa peKOMEHIYETCS MPUMEHITh CPe/l-
HIOI0 PAcuUCTHYIO TeMIIeparypy, OnpeaesieMy0 KaK CPEHEB3BEIICHHYIO CyM-
MapHYIO 10 IUIOMIAJX BCEX OKPYKAIOIUX XOJIOJAHOE IMOMEIIECHUE «TOPSUHX)
MEPEropoIoK (CMEXKHBIX C TEIUIBIMU TOMEIICHUSAMH) TeMIepaTypy BO3ayXa
MEXIy TEeIUIBIM U XOJOIHBIM IoMemleHussMH, cornacHo (1). Ecau npunsars ¢, =
=15 °C, To nonyunm

n
D 1S,

i=1
bt

Si
1

15 °Cs+ )

Taxas cpegHsist TeMmeparypa MpH pealbHOM KBa3UCTalMOHAPHOM (MEJIEHHO
M3MEHSIONMEMCS) TEINIOBOM PEXHME TPAKTHUYECKH COOTBETCTBYET ILIEHTPAJIb-
HOHM YacTH 10 TOJIIMHE MEKXKOMHATHOH meperoponku [10]. Temmeparypa mo-
BEPXHOCTH TIEPETOPOJKH, OOPaIleHHON K TETJIOMY MOMEIIECHHUIO, B JII00OM CITy-
yae £, > 15 °C, uro obecreunBaeT OTCYTCTBUE YCIOBHH JUIsl KOHIECHCAIMH BIIATH.

[Tpu Temmeparype ¢ > 15 °C 1 HOpMaTUBHOM TeMIIEpaType BO3IyXa B TEILIBIX
nomererusix 18—20 °C temnepatypa Bo3lyxa B XOJIOTHOM MOMEIICHUH COCTAB-
asier 10—12 °C, 94To NpUMEPHO COOTBETCTBYET HIXKHEMY HPEAEITY IOIMYCTHMOIO
CHWKEHHUs TEMIEPATyphl fy, B OOLIECTBEHHBIX M aJMHUHUCTPATHBHO-OBITOBBIX
momereHusx [8, c¢. 31]. Takum o0pa3oM, MHANBHAYyATHHOE pETyINPOBAHHE
TEMIIEpaTyphl BO3AyXa B JKAJIOM ITOMENIEHUH ITOCPEACTBOM HHIMNBUIYATbHO
yCTaHaBIMBAEMOW MOTPEOHTENIEM MOAaYH KOJMUYECTBA TEIUIOTHI, PaCXOAyeMOil
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Ha OTOIUICHHE IOMEIICHHUs, IOIyCKaeTcs MpH ¢ > t,, (wm ¢ > (10—12) °C),
a Ha4YMHas C TOrO 3HAYEHHUS, T. €. IPH [ < fy,, TEMIIEPATypa J0JKHA MOJIEPKHU-
BaThCSl aBTOMATUYECKH B 3aBUCHMOCTH OT KJIMMAaTHYECKHUX YCIOBHH M TeMIIepa-
Typ BO37yXa B CMEXHBIX TIOMEMICHUIX TIOCPEICTBOM aBTOMATHYECKU PETyIUpPY-
eMOH MoJauu KOJMYECTBA TEIUIOTHI, pACXOAyeMON Ha OTOIUICHUE MOMEIICHHS.
OnmcanHbIil croco0 TPeNOTBpAIIeHNs] KOHIASHCAIIMK BIIATH 3allaTCHTOBAaH B
EBpasuiickom narentnoM Begomctae [11].

B xagecTBe mpumepa ganee NpUBENEH pacdeT MUHUMAIBHOM TeMIepaTypbl
BO3/yXa B KBapTHUpPE CO CIECAYIOIIMMH IapaMeTpamMu: FeOMeTpUYecKhe pa3Mme-
pel 11x6x2,8 M (IIMHaXIIMPHUHAXBBICOTA); IUIOIIAAN TOBEPXHOCTEH Mepero-
POMIOK MEXTy CMEXHBIMH MOMEMICHUAMHU S;: JIECTHUYHBIM MOMEMEHHEeM S| =
=6-2,8=16,8 M npu ¢t = 12 °C; cocenneii TeIUION KBAPTUPOIA 10 ITHHE S, =
11-2,8=308 ™ npu ¢t = 19 °C; cocenHeil TEIIoi KBapTHPOI B TopIie S; =
=16,8 M npu ¢ = 20 °C; HIKe pacrooKEeHHOM TEIION KBApTUPO Yepes MoTo-
ok Ss =11 - 6 = 66 M* mpu ¢ = 20 °C. YuurhiBas, 4to TEMIEpaTypa BO3IyXa
B JIECCTHUYHOM ITOMEIIEHUH PUMEPHO COOTBETCTBYET TEMIIEPATYPE B XOJIOTHON
KBapTHUPE fy, TETUIOOOMEH MEXIy HUMH HE YIUTHIBAEM, T. €. S| UCKII0YAETCs U3
pacueroB. Torna npu cpenHeii Temmeparype ¢, = 15 °C B coorBercTBuH C (1)

l=%_&5+&g+&g+&g=
* Sy +S;,+8, +8S,
30,8-19+16,8-20+66-18+66-20

30,8+16,8+ 66+ 66

3)

=30- =30-19,1=11 °C.

Cy1ecTBeHHBI MHTEPEC MPEICTABIAET OLEHKA BEIMYMHBI BO3MOKHOTO T10-
CTYIUIEHHS TEIUIOThI OT OKPYXKAIOIIMX XOJIOJHOE MOMEIIEHUE TEIUIbIX IIeperopo-
JIOK B TIPUJIETAIONINX HOPMaJIbHO OTAIUIMBAaEMBIX KBapTupax. /s Takux pacue-
TOB HMCIIOJIb3YEM YIIPOIIEHHYIO 3aBUCUMOCTbD, MPUBEACHHYIO B [9, ¢. 10] B BuAe

S.(t, —t.
0, =¥(1+Zﬁ)n, 4

e O — TeIIoBoil TOTOK, BT; S; — pacuerHast IUTOMmMAb OrPasKACHHS, M f, — pac-
YeTHas TemIleparypa Bosayxa B momemnieHud, 'C; #; — TeMieparypa BO3ayxa
B CMEKHOM MMOMEIIEHUU WK cHapyxH, ‘C; R; — CONMPOTHBJIEHUE TeIUIONepe/ia-
4e orpaxkgaromeil koHctpykuuu, M--°C/BT; B, n — K03 dHUIHCHTHI, 3aBHCAIIIE
OT J00AaBOYHBIX TEIUIOBBIX TOTOKOB W TIOJIOKEHHUS HApPY)KHON MOBEPXHOCTH
OTPaKICHMSL.

Jlsi OpHEeHTUPOBOYHBIX pacyeToB mpuHUMaeM: 3 = 0 u n = 1, a Juist BHYT-
PEHHUX TEPEropoOOK CO CMEKHBIMH TEIUILIMH KBapTHPaMU MPUHUMAEM CJICIY-
I0IMe 3HAYeHUs R;: BEPTUKANBbHBIX MEPEropojok R, = 0,6 M*°C/BT 1 R; =
~ 0,6 M>-°C/Br; nona Ry ~ 1,0 M*-°C/Br 1 notosika Rs ~ 1,0 M>-°C/Br. [nommans
HAPY’KHOT'O OTPaX/ICHHs (CTeHa U OKHa) cocTaBiseT Sg = 30,8 M’, B TOM umcIe
TUTOMIATh OKOH — 25 % o0mieit mmomaan Hapy»XHOTo orpaxaeHus. [Ipu compo-



S. N. Osipov, A. V. Zakharenko, S. A. Danilevskii
Some Specific Features of Energy Consumption in Modern Residential Buildings 147

14

TUBIICHHH TeILIONepeade HapyKHOi cTeHsl R; ~ 3,2 M>-°C/BT u OKOH Ry
~ 1,0 M*-°C/BT mpHBEIEHHOE K OOMIEMy HApyXHOMY OIPaXKICHHIO Rg
~ 2,65 M*-°C/BT.

Toraa MOTOK TEIIOTHI Yepe3 HApPYKHOE OTPAKACHUE MIPH YIMIHON TeMIIepa-
type £, = (-25) °C ¢ y4etom 5%-ii BEpOATHOCTH BO3MOKHOTO JBYKPATHOTO
YMEHBIICHUS R COCTaBIISET

14

_30,8-[11—(-25)]
2,65/2

=0,84 xBT. ®)

[Ipy MUHHUMAJILHOM YPOBHE BEHTHJIALUU ¢ KOA(D(GUIIMECHTOM 00OMEHA BO31Y-
xa K, = 0,5, uyto pekomenmoBano [7, ¢. 116] ansa ckimamos, KIATOBBIX U T. II.,
KOJIMYECTBO TOCTYIAIOIIETO BO3AyXa B «XOJOIHYIO» KBapTHUPY COCTABHT IIPH-
MepHO Vy =~ 100 M’ /u. Torna 3aTpathl TEIIOTH Ha BeHTWIAIHIO O, , ~ 1,4 kBT,
YTO OmpeesIeT o0muid pacxo TetIoTel 20, ~ 2,24 kBT. Ilpuxox TEIIoTel OT
TEIUIBIX OTPaKIAIOIIMX KBAPTUP COCTABIISICT

ZQo :30,8-(19—11)+16,8-(20—11)+66~(18—11)+56.(20_11)
0,6 0,6 1,0 1,0

~1,7 xkBT. (6)

Taxum 06pa3oM, IpU UCMIOIB30BAHHBIX 3HAYCHUSIX R; sl 0OecneueHus pac-
YEeTHOW TeMIepaTyphl Bo3ayxa B «xojoaHoi» kBaptupe 11 °C Heobxoaumo 3a-
TpaunBaTh Ha ororuieHue okoio 0,54 kBT, uto coctaBnser npumepso 24,1 % ot
HE00XOIMMOTI'0 pacxojia TeIJIOTHI.

VY4uTeIBas NpsIMyI0 MPONOPLUHUOHATBHOCTE TEIUIOBOTO MOTOKA OT Pa3sHOCTH
TeMIIepaTyp yxKe MpH Hapy» HOU Temreparype okojio —12 °C u Bblle, «X0I0/-
Has»» KBapTUpa HE HyXKIAeTcs B IOIOJIHUTEIHHOM OTOIJICHUH.

B cBsi3u ¢ BBICOKMMH BEPOSITHOCTAMH OLINOOK IIPU NPOEKTUPOBAHUU U CTPO-
UTEJBbCTBE HOBBIX M OOJBILIMM M3HOCOM ACHCTBYIOIIMX CHCTEM Teruiora3ocHalxe-
HUSI CTapblX 3/IaHUH 3a4acTyl0 BOZHHKAIOT MPOOJeMbl (PyHKUIMOHHPOBAHHS 3THX
cucTeM, OocoOEHHO B 3WMHEe BpeMs. 3nokeHHoe namee mpemrokeHue [12]
IIPEeNyCMaTpUBaeT CO3AAHUE TEXHUYECKHMX BO3MOXKHOCTEH I OBICTPOro Huc-
MOJIb30BAHUS TEPEIBIKHBIX aBTOHOMHBIX HCTOYHHKOB TEIUIOTa30CHAOXKEHUS,
MO3BOJIAIONIUX TPEAOTBpAIIaTh MepeceeHNe 3HAUNTEbHOTO KOJINYECTBA JIHO-
Jieil U3 HEOTAIUIMBAEMbIX 34aHUH B TEIJIble OMEILEHHS NPH HU3KUX HAPY>KHBIX
TeMmIeparypax, IpUBOISIMINX K 3aMOPaKUBaHUIO cucteM ororuieHus. [lonrsep-
XKJICHUEM IOJIE3HOCTH TMPEJIaraéMbIX YCTPOUCTB SIBIISIOTCS M3BECTHBIC CIIydau
€KEroJHOTO BBIXOJla M3 CTPOSl KAaKUX-THOO y4YacTKOB CETEH TeIIOCHAOKEHHS
KPYITHBIX TOPOAOB B IMEPUOJBI JOCTATOYHO CHIIBHBIX MOPO30B, KOTAA MPHXO-
JUTCS IePecessiTh COTHU JIFOACH M3 3aMEep3aoliX 30aHNi B OTAIUIMBAEMbIE TO-
MEIIEHUS.

B wusBecTHBIX HOpMaTUBHBIX AoKyMeHTax [13, 14] HHuUero He ckazaHO
0 HE00XOJNMOCTH COOPY)KEHHsI Jake B KPYMHBIX KHJIBIX JOMax CHeUUalbHBIX
yCTpoicTB ansi ObicTporo (B TedeHWe 6—12 4) mepeBoAa CHUCTEM OTOTUICHUS
U ra3ocHa0XEeHUS MPU UCHOIb30BAaHUH TIOMOBBIX T€HEPATOPOB TEIJIOTH HA aBa-
pHiiHbIEC TIepeIBMKHBIE ICTOYHUKH TEIUIOTHI M Ta3a, OTJeNIbHbIE 00pa3lbl KOTO-
PBIX YK€ HalLIN MPaKTHYeCKOE MPUMEHEHUE B aBAPUIHBIX CUTYAIHSIX.
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W3BecTeH cnocob mozorpeBa NOMEIIEHUH B XOJIOAHOE BPEMs rojia TopsIuM
BO3/YXOM, JUISl YETO CIIY>KHUT MEpeIBMKHON TeruoreHeparop [15] u emy nono0-
HblE€ «TEIUIOBbIE IMYIIKW». [ JIaBHBIM HEJNOCTATKOM TakKoro crocoba oborpesa
MOMEIIEHUH (KBapTUP) MHOTO3TAXXKHBIX JOMOB SIBISIETCSI TPYAHOCTH JOCTAaBKH
3TOr0 BO3JyXa B IIOMEULIECHUs, Ul 4ero HeoOXoquMa IPOKJIaAKa CHEeIManbHbIX
BO3YXOIIPOBO/IOB IO BCEMY JIOMY, TaK Kak MpocTas Mojada ropsyero BO3ayXa
C TIpeNenLHON TeMIepaTypoil okoio 25 °C B IMOMEIICHHS W TTOABE3bI IEPBOTO
9Ta)ka HE MOXKET MPOTrPeTh HEOOXOAUMBIE TOMEIIECHHS Ha BCEX ATa)Xax XOTs ObI
1o 15 °C npu HapyxHBIX Temneparypax Hmke —(5—10) °C. Kpome Toro, gaHHbII
Croco0 He TapaHTHPYET MPEJOTBPAIICHUS 3aMOPaKUBAHUS OTJCIBHBIX dJIEMEH-
TOB CHUCTEMBI BOJSHOIO OTOMJIEHWSI IpPU 3aBUCHMOM CXEME IPUCOEIUHEHHS
K Hapy>XHOW TEIUIOBOM CeTH, MOCKOJBbKY NMPH aBapuu MPUHYAUTENbHAS LHUPKY-
JALMS TEIUIOHOCHTENS TPeKpalaeTcs.

Cnoco06 00ycTpoicTBa CHUCTEM TEIUIOra30CHAOKEHHS 3[aHUi U COOpPYKECHHH
B Cllydae aBAPUHHOTO OTKIIOUCHHs HApY)KHBIX CeTed TeIora3ocHabXeHwus, Mo-
BUJIIMOMY, JIOJDKEH MpelyCMaTpUBaTh HEOOXOIMMOCTD TIepeBo/Ia JIF0JIel B OTaILIU-
BacMbI€ IIOMEILIEHUS Ha BpEMsl YCTpPaHEHWs MOcienCTBUM aBapuil. IlpuBeneH-
HbIE B [9, c. 17] cxembl IPUCOETUHEHHUS] CUCTEM BOJSIHOTO OTOIUIEHUSI K TEIUIOBBIM
CEeTSIM TIO3BOJISIIOT JOTIONHUTh WX YCTPOMCTBAMU IJIsl OBICTPOTO MPUCOCTHHECHUS
aBapUIHBIX MCTOYHMKOB TerulorazocHaOxkenus. B [9, c. 659—662] npu ycrpoii-
CTBE BHYTPEHHETO Ta30CHA0KEHUS KWIbIX 31aHUH W Ta30CHAOXKEHHs JIOMO-
BBIX (KPBIIIHBIX) KOTEJIBHBIX TaKXK€ HHYEro HE CKa3aHO 00 aBapHMHBIX PEXUMax
ra30CHa0XKEHMSI.

3amaueii SBIAETCS TEXHUUYECKOe oOecredeHHe ObICTPOro MOIKIIOUCHHUS aBa-
PUIHBIX WCTOYHHKOB TEIUIOCHAOXKEHUS, a MPH HEOOXOOMMOCTH M Ta3a, IyTeM CO-
OpY)KEHHs CHELHAIbHBIX OTBOJOB W OTKJIIOYAIOIIMX YCTPOICTB, MO3BOJISIOMINX
BOCCTAaHOBUTH (DYHKIMOHHUPOBAHUE CUCTEMBI OTOIUIEHHS. BRICTpOTa MOAKIIOUEHHS
aBapUIHBIX MCTOYHHMKOB TEIUIOra30CHA0XKEHHsI OMPEAeNseTCs] CPOKaMU OXJIaKIe-
HUS W BBIXOZA M3 CTPOs IIPU aBapHU «IUTATHBIX» CHUCTEM TEIUIOra30CHAOXKEHHS
30aHui. B 3aBHCHMOCTH OT 3Ha4U€HUsI HApyXHBIX HU3KHX TEMIIEpaTyp BO3AyXa OHa
MOXXET COCTaBJIATh OT 6 10 12 4.

ITocTaBnenHas 3amava perraerTcs AOCTIKEHHEM TEXHHUYECKOTO pe3yJbTaTa Io-
CPENICTBOM CIIOC00a PEKOHCTPYKIMU CHCTEM TEIJIOra3ocHabKeHHs 3AaHusl, OTIIU-
Yyhe KOTOPOro B TOM, YTO B JOMOBBIX CHCTEMAaxX TEIUIOra30CHAOKEHHS MOIOJI-
HUTEJIbHO YCTaHABIMBAIOT CIICLMANBHBIE OTBOJABI K HApPYXHBIM IEPEIBHKHBIM
MCTOYHHMKAM TeIUIOra30CHaO)KeHus, O00ECIeunBaroIIMe ObICTPOE IOIKIIIOUCHUE
Y UCTIOJIL30BaHNE HAPYXKHBIX MEPE/IBIKHBIX HCTOUHHKOB TEIIO- WM Ta30cHA0Ke-
HusA. KOHIBI yka3zaHHBIX OTBOZOB OOOpPYAYIOT COEIMHHUTENIBHBIMHU YCTPOMCTBAMH,
YHUQUIMPOBAaHHBIMU C KOHLIAMH OTBOJOB HAa HapYyXXHBIX IEPEIBIKHBIX HCTOY-
HMKaX TeIUIOThI ¥ ra3a. Takum oOpa3oM, B HAYaJIbHOW YacTH OTBOJIOB YCTaHABIIUBA-
10T 3alMparolIie YCTpoiicTBa (KpaH, BEHTWIb, 3aABIDKKA, OOpATHBIN KIamaH),
a B KOHEYHOW YacTH OTBOAOB B LIEJISIX 0€30MaCHOCTH — OBICTPOCHEMHBIE 3arTyIl-
KH, TIPU 9TOM OTBOJIbI 00YCTPaMBAIOT B JIETKOJOCTYITHBIX MECTaxX C MOJIOKUTEIBHOM
TeMIepaTypoH, Ui Yero oO0OpYAYIOT CHeUHaNbHbIE TEIJIOM30JUPOBAHHbBIC HUILIH
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B CTEHAX WJIU JIPYI'UX YacTAX 3JaHUH C Y4€TOM BO3MOXHOCTU Pa3MEIEHUs BOJIU3U
HapY>KHBIX MEPEIBIKHBIX HCTOUYHUKOB TEIIOTa30CHA0KEHHSL.

B ciyuae oromseHus 3maHNs KPBIIIHOM ra30BOH KOTENBHOM, MUTAEMOM ra3oM
IPY TIOMOILM HApY>KHOT'O ra30IpoBOJa, MPOIOKEHHOTO TI0 cTeHe AoMma [14, . 7.21,
c. 12—13], ycTpoHcTBO 115l MOAKITIOUSHHUSI aBapUIHOTO Ta30CHA0KEHHS YCTPAaHBAIOT
B yI0OHOM MecTe Ha 3ToH ke creHe. [Ipu 3ToM B Hapy»HOM Ia3o0IPOBOJE JIOOJI-
HUTEJIbHO YCTAHABJIMBAIOT 3allOPHOE YCTPOHCTBO (€CIM TaKOBOIO HE HMEETCs),
MPETSATCTBYIOLIEE YXOAY ra3a IpH aBapUiHOM Ta30CHA0KEHHH.

[Ipu peKOHCTPYKIMH BHYTPHIOMOBON CHCTEMBI ra30CHA0XKEHHUSI C YCTaHOB-
KOH MOKBapTHUPHBIX OTONUTENEH M €AMHOrO A BCEX MOABE30B OTBOJAA Ha-
PY)KHOH CETH Ta30CHAOKEHHUS B BHIE MPOTHKEHHOTO KojutekTopa [16] ycTpoii=
CTBO JUIS TIOAKJIIOUCHHUS aBAPUITHOTO Ta30CHA0KEHNS YCTaHABIMBACTCS B HAYaJIe
3TOr0 KOJIJIEKTOpA 10 BBOJA B NIEPBBIN MOABE3/ MO XOAY Ta3a.

B nenom cymHocTs npeangaraeMoro crnocoda 3akiroyaeTcss B TOM, 4TO B J0-
MOBBIX CHCTEMaX TEIJIOra30CHa0KEHHs IIPU MUCIIONb30BaHUN Ta30BOTO OOIIEa0-
MOBOI'O OTOIUIEHUs (KpPBIIIHBIE KOTEJIbHBIE) MM Ta30BBIX TEIUIOIEHEPATOPOB
YCTaHaBJIMBAIOT CIIELHUAJIbHbIE YCTPOHCTBa, 0OecreunBarolIfe OBICTpOoe IMOJ-
KJIFOUEHHE U HMCIIOJIb30BAaHUE HApPY>KHBIX MCTOYHHKOB TEIJIOTHL M rasa, Kak 3TO
MOKa3aHO Ha pucC. 1, TJie MpHUBEAEHBI CXEMBI MOAKIIOYEHNS ABapUMHBIX MCTOY-
HUKOB I'a30CHA0KEHHUS.

Puc. 1. Cxema OAKITIOUCHHS aBAPUHHBIX HCTOYHUKOB I'a30CHA0KEHHS:

1 — HapyXHBII pacHpeAeTUTeIbHBIA Fa30POBO HIU3KOTO JIABJICHHS; 2 — OTBOJ Ta30IIPOBOJIA
K IOMY C BBIBOJIOM Ha ITOBEPXHOCTb; 3 — KpaH WM 3aBIKKA; 4 — IPOTSHKEHHBIN I'a30BBIN
KOJUIEKTOP CHapyXH 3JaHus; 5 — aBapuiHBII 0TBOJ Ia30IpOBOAa; 6 — OTBOJ OT KOJUIEKTOpa
B IOJbE3]] 10Ma; 7 — BBOJ I'a30IpOBOJIA B IOM; 8 — 3aIIyllKa aBapUHHOIO OTBOZA OT ra30BOT0
KOJUIEKTOpPa; 9 — ra30IMpoBOA B KPBILIHYIO KOTEIbHYI0; 10 — aBapuiiHBII OTBOX
OT ra3onpoBOAA Ul KPBIIIHON KOTEIbHOM

Fig. 1. Wiring diagram for emergency sources of gas supply:
1 — outdoor distribution low-pressure gas pipeline; 2 — drain pipeline to the house exiting
to the surface; 3 — valve or gate valve; 4 — elongated gas collector outside the building;
5 — emergency drain pipe; 6 — drain pipeline from the collector to the entrance of the house;
7 — entering the pipeline to the house; 8 — plug of the emergency withdrawal
from the gas collector; 9 — gas pipeline to the roof boiler; 10 — emergency drain
from the gas pipeline for roof boiler

B cayuae ucnonbs3oBaHus 1751 OTOIUICHUS AOMa KPBIITHOW KOTEIBHONU OTBOJ
OT pacHpeeIUTEeNLHOr0 ra3onpoBoaa 10 KotenbHou [14, n. 7.21] pacnonaraer-
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Cs Ha CTCHE 37]aHUS B COOTBETCTBUH CO CXEMOH, MpuBeaeHHON Ha puc. 1. Cymr-
HOCTB ATOTO CIIOC00a MOSICHIETCS TAaKKe MPHU MTOMOIIH TTPUHITUITHAIBHBIX CXEM,
M300paXCHHBIX Ha PUC. 2, KOTOPhIE OTOOPaKAIOT BAPHAHTHI OBICTPOTO (aBapuii-
HOTO) TMPUCOCTMHCHUS HAPYKHOTO MCTOYHUKA TEIUIOTHI KaK MPHU HE3aBUCHUMBIX,
TaK U MPHU 3aBUCUMBIX CXE€MaX MOJKIIOYCHUS CUCTEMbI BOJOCHAOKCHHS 3aHHS
K TEIJIOBOM CETH.

a
5 7
. > Dk > 5
< Dk —¢
6 8 93?3%10
b
5 3 7
! > > 5
D] D] —
6 89Xg10
Ar—f
C
5 7
. . S > 5
= < > 4
]

Puc. 2. Hanbonee npocTbie cXeMbl OBICTPOTO (aBapuHHOTO) IPUCOCIMHEHHS HAPYKHOTO
HCTOYHHKA TEIUIOTHI: @ — CXeMa HEeIIOCPEICTBEHHOTO MPUCOESIHMHEHNS; b — cXeMa MPUCOeINHEHHS
C Y3JIOM CMEUIEHHS; C — CXeMa MPUCOEINHEHHS C TEIUIOOOMEHHHUKOM; 1 — TeIIOBEIE CeTH
(v KoTenbHas); 2 — CHCTeMa OTOIUICHUST; 3 — y3ell cMelIeHHsT; 4 — TeII000MEeHHUK;

5 — BBOJ B 3/1aHHE OT HAapy:KHOH TEILUIOBOII ceTH; 6 — BBIBOJ K HapyKHOU TEILUIOBOM ceTu;

7, 8 — mpucoeaUHEHNE OTBOIOB IIPSIMOTO ¥ 0OPAaTHOTO TEIUIOHOCHUTENSI CHCTEMBI OTOIIICHHS
34aHUs; 9 — OTBOJ C 3a/IBIDKKOH U 3arITyIIKON JUIst TOPSAYETo TETMIOHOCUTEIS;

10 — 10 ke 1715t OOPaTHOTO TEIUIOHOCHTEIISI

Fig. 2. The most simple scheme of fast (emergency) connection of an external source of heat:
a — direct connection scheme; b — scheme of connection with the blending unit;
¢ — scheme of connection with heat exchanger; 1 — heat networks (or boiler); 2 — heating system;
3 — blending unit; 4 — heat exchanger; 5 — inlet to the building from external heat network;
6 — output to the outer heating networks; 7, 8 — connection of the taps of the direct
and reverse heat carrier of the heating system of the building; 9 — offtake with gate valve
and plug for the hot heat carrier; 10 — same for the reverse heat carrier

B kauyecTBe HapY)KHOTO HMCTOYHHKA TEIUIOTHI MOKHO HCIIOJIb30BAaTh HCIIbI-
TaHHYIO B . MUHCKE TIepeABIKHYIO KOTETbHYI0 MomHOCThI0 1 MBT, cMoHTH-
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poBaHHYI0 Ha 0Oa3e mosrynpwuierna aBToMoOmIs MA3. Dra KoTenbHas Takke
0o0opymoBaHa HACOCaMH, KOTOPBIE MOTYT HCIIOJIb30BATHCS B KAUECTBE PEIHPKY-
JIAIUOHHBIX JIJISL IPOKAYKU KameJIbHOW KUJAKOCTH (BOZBI) Yepe3 CHUCTEMY OTOI-
JICHUS 3TaHUA.

[Ipu He3aBHCHMO cXeMe MPUCOEANHEHHUSI CHCTEMBI BOJSHOTO OTOIUICHHS K
TEIUIOBBIM CETSM HUCIOJIb30BAHUE HAPYKHOTO MCTOYHUKA TEILIOTHI MOXKET IpPO-
M3BOJUTHCS TIO IBYM OCHOBHBIM BapHaHTaM: C WCIIOJIB30BAaHUEM ITUPKYIISIIHOH-
HOTO Hacoca CUCTEMBI OTOILICHUS 37aHHs, YTO YMEHbBIIAET OOIIHNe dYHEpro3arpa-
Thl HAPY)KHOT'O MCTOYHHWKA TEIUIOTHI, U 0€3 HCIOJIb30BAHUS LUPKYJISIIUOHHOTO
HAcoca CUCTEMBI OTOIIJICHHS 3/IaHUSI.

Kak BuUmHO W3 MpHWBEAEHHBIX CXeM MPUCOCTUHEHHsS HAPY>KHOTO HCTOYHHKA
TEIUIOThI, BCE OHU MPEAYCMATPUBAIOT MPAMOE OBICTPOE TPHUCOCTUHEHHE (Tepe-
JIBIDKHOTO HAPY)KHOTO UCTOYHMKA TETIOTHI WM Ta3a) K CHCTEME OTOIUICHHUS 3/1a-
HUSI B aBAPUIHBIX CUTYAlUSIX W OTKIIFOUCHUE HAPY)KHON OTOMHTENHHOW CETH, YTO
CYIIIECTBEHHO YMEHBIIIAET PacXo/] SHEPTUU Ha IIUPKYJISAIHIO TETIOHOCHUTEIIS.

B cnydae ncrons30BaHUS CKMIKEHHOTO ra3a ero NpeABapUTEIIHO ITEPEBOIST
B razoo0pa3Hoe COCTOSHHE M CMENIMBAIOT C BO3JYyXOM B 0€301acHOW KOHIICH-
Tpanuu Ha ocHOBe pekomeHnanuii A. A. Monuna [17, c. 266—267]. B xauectBe
aBapUIfHOTO PE3EPBHOTO Tra3a MpeIaraeTcs HCIOIb30BaTh Ta30BO3IYIIHBIC
CMECH, TIOJTyJaeMbIe MPU MTOMOIIH YCTAHOBOK IMOJIYICHUS Fa30BO3MYIIIHON CMe-
cu (YI'BC) u3 mapoB CKXMKEHHBIX YrIeBOAOPOAHBIX Ta3oB (CVYI) m Bo3myxa.
YI'BC MOXHO CMOHTHPOBATh Ha TMOJYIPHIIETIC U .COBMECTHO C IMOIYIPHUIETIOM
s CYT o6semom 39 m*> (TOCT 27352 u ap.) HCIOIB30BATH IS ABAPHIHOIO
ra30CHa0KEeHUS KPBIIIHOW KOTEIHHOW MM KBAPTUPHBIX OTOMHTENCH 0€3 KaKux-
00 TIepeaeIIOK TOPEIIOK.

Kax cnpaBennuo cuutaer B. M. ITununenxo [18, c. 3], HapoaAHOXO3SUCT-
BEHHAsl 3HAYMMOCTH MPOOJIEMbI PEKOHCTPYKIMH U MOJICPHU3AINU KHUIIBIX JOMOB
WHAYCTPUATBHON KWIoi 3acTpoiiku 60—80-x IT. Mpomuioro Beka BO3pacTaeT
C YBEITMYCHHEM CpOKa IKCIUTyaTalld 3aHui. DTO K€ B MOJTHOM MEpe OTHOCHUT-
cs K 2—3-3TaXHBIM 37aHUSIM, MOCTPOEHHBIM B KoHIlEe 40-x u 50-x romoB mpo-
LUIOrO CTOJIETHUS, MPUMEPOM UEMY SBIISIETCS KWIOH paioH, PAacHOIOKEHHBII
HaNpOTHUB IJ1aBHOTO BX0/1a B MUHCKUI TPaKTOPHBIN 3aBO/I.

BonbIIMHCTBO MCCiIE0BaTENeH MPUILIO K BBIBOMY, YTO PEKOHCTPYKIUS U
MpHUJIaHUE SKCIUTYaTHPYEeMOMY C YKa3aHHBIMH BBIIIE CPOKAMH TOCTPONKH KH-
JioMy (POHIY COBPEMEHHBIX MOTPEOUTEIILCKUX KaueCTB — HanboJjiee palroHalb-
HOe U 3 (EKTHBHOE HUCIIOIh30BAaHUE PECYPCOB TOCYIApCTBA MPH PEIICHUM JKH-
uiHOM mpobmemsr [18, ¢. 3, 4]. Ilpu 3TOM HEOOXOAMMO YYWTHIBATH, YTO, IO
OIICHKaM CIICIMATUCTOB, 3aTPATHl HA CHOC XKUJIBIX JIOMOB MOTYT Hocturath 60 %
CTOMMOCTH CTPOUTEIHCTBA HOBOTO KU TaKoil xe miomanu [18, c. 47].

N3BecTHO MHOTO CIIOCOOOB YMEHBIIICHHUS YIEIBHOTO pacxoia TEIUIOTHl Ha
OTOIUICHUE ITyTEM TOBBIMICHUS TEPMHUUIECKOTO COMPOTHBIICHHUS OTPAKIAIONINX
KOHCTPYKITUH 32 CYET WX AOMOIHUTEIHLHOTO HAPY)KHOTO TOKPBITHS TETJION30-
nupytommMu Matepuanamu [19]. Ilpu sTOM, Kak MpaBHIIO, HE YYUTHIBAETCS
s ekt BIMAHUS pa3MepoB W KOH(UTYpalM{ 3/[aHUS HA YACTbHBIE PacXOIIbI
TEIUIOTHI HAa OTOIJIEHUE: 00BbEMHBIE (BT/M3) U IUIOLIATHEIE (BT/Mz).
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N3BecTeH cmocod BOCCTAHOBJICHHS JKHMIIBIX 3IaHUH, COOPYKEHHBIX METOIOM
KPYITHOIIAHEIILHOTO CTPOUTENbCTBA [19], 3aKITIOYarONTUACS B JTOMOJHUTEIHEHON
YCTaHOBKE TEpe/ CTaphiM 3JaHHEM CAMOHECYIIETO KapKaca, KOTOPBIH COoeMuHs-
10T C UMEIOIIEHCS CTPYKTYpO# 3Manusl. B Hecymmuii kapkac BCTaBJISAIOT COOPHBIE
KOMHATHBIE CEKIIUW WJIU DJIEMEHTHI CTCH, T0J1a U MoTojiKa. [lorydueHHbIe HOBBIC
MOMEIIEHIS OOBEAMHSIOT CO CTAPBIM 3AaHUEM ITyTeM O0IIeH TepeIUIaHuPOBKH.

Eme ogun crioco0 pexoHCTpyKumu 3qanui [20] 3aKiirouaeTcs B HaJICTPOUKE
BBIIIIEJISKAIINX dTaKeW M OJHOBPEMEHHOM YIIUPEHUU 3/IaHUS C BO3BEICHHEM
OTpaKJaroNIel TEIUIONH KepaM3UTOXKEIe300€TOHHON CTEHBI M JIOTIOTHHATETBHBIX
MIEPEKPHITHH B YPOBHIX CYIIECTBYIOIIETO 3[aHUS C YACTHYHOW MEPeTIaHHpPOB-
KO#l ero momemeHuid. [IpemMymiecTBOM 3TOro crnocoda SBISeTCs yBeIUUeHHE
o011ero oo0beMa BTOPUYHOTO 3/JaHUS C YIIYYIIEHUEM ero (JOPMBI C TOUKH 3PEHHUSI
BIIUSHMS Ha YJCNBHBIA pacXo TEIUIOTH Ha OTOIUIcHHe. HenoctaTkaMu sSBISIOT-
cs1 OonpIIas yaenbHas IUIOMIAah OTPaXAAloNUX KOHCTPYKIHM, BO3BOJANMEBIX CO
BCEX CTOPOH 3[aHHUs TI0 €T0 KOHTYPY.

B mpuBeneHHBIX criocobax HE YMOMHHAETCS O BO3MOXXHOCTH YMEHbBILIEHUS
YAETBHBIX 3aTpaT TEIUIOTHl HA OTOIUIEHWE MPH YBEIHMYEHHH O0beMa 3JaHHA
Y U3MEHEHHHU er0 (DOPMEBI B pe3y/ibTaTe PEKOHCTPYKIIMH, TaK KaK OCHOBHOM Iie-
JBI0 PEKOHCTPYKLMHU CTapbhlX 3[IaHUH, OCOOEHHO B CTaBIIMX LEHTPAIHHBIMHU
palioHax TOpOJOB, SIBISICTCS. YBEIHMYCHHUE XWIOH IJIOmAAd M KOM(OPTHOCTH
pu coOIIOACHNY HOPMATHUBOB TEIJIO3AIINTHI U YACIBHBIX PACX00B TETUIOTHI.

[HosToMy menecoobpa3zHo cHOpMyIHpOBaTH CIEAYIOMIME 3adadl AJs Mpo-
1ecca peKOHCTPYKIAY, B YaCTHOCTH, KIJIBIX 37[aHHH:

— YMCHBIIICHUE YJCTbHBIX PACXOJ0B TEIUIOTHl HA OTOIUICHHE HMMEFOIUXCS
B MUKpOpailoHe 3/1aHU# 332 CUET HE TOJIbKO JOMOJHUTEIbHONW HAPYKHOM Teruio-
BOM M3OJSIUM OTPAXKIAIONIMX KOHCTPYKIMKA, HO U 3(deKTa OT yBeIUYCHHS
o0beMa 1 U3MEHEHHS POPMBI 3TaHUN MPU PEKOHCTPYKITHH;

— CHW)KEHHE YAENbHOW TUIOMAAN HAPY>KHBIX OTPAKIAIOMINX KOHCTPYKITHH,
BO3BOMMEBIX ITPH MOJICPHHU3AIIMH U PEKOHCTPYKITUH 3/IaHUH;

— DKOHOMHS IUIOMIAAM 3€MJIM B MHKPOpaOHE IO PEKOHCTPYHUPYEMBIMHU
Y HOBBIMH 3/IaHHSMHU TIPU CYIICCTBCHHOM YBEJIMUYCHUM TUIOTHOCTH 3aCTpPOU-
ku (1 M” xumbs Ha 1 ra).

Jlist pemieHus yKa3aHHBIX 3a/1ay MPEIaraeTcs MPU PEKOHCTPYKIIMH CTaphIX
3aHAA YBEITHYCHHE MX 00beMa MPOU3BOAUTEL ITyTeM OOBEAMHEHHS IBYX M 00-
Jiee 3JaHAK B OHO — BTOPUYHOE 3[]JaHUE — C COOTBETCTBYIOIIMM MIPOEKTY 3am0JI-
HEHUEM HOBBIMH ITOMEIICHUSMH TPOMEKYTKOB MEKIY CTapbIMH 3IaHUSMH, CO
3HAYUTENFHBIM YBEJIMUEHHUEM ITAKHOCTH U C YIIMPEHHEM PEKOHCTPYHPOBAHHO-
ro 31aHus. B uTore pe3ko yBENWYMBAIOTCS STaXXHOCTH (B 2-3 pa3za) U HIMpUHA
3manus (Ha 20-30 %), 9TO IPUBOAWT K CYIIECTBEHHOMY CHM)KCHHIO YAETBHBIX
TEIUIOBBIX 3aTPaT BO BTOPUYHOM 3JIaHUU 110 CPABHEHUIO C PE3yJIbTATOM PEKOH-
CTPYKIIMM TaKWX CTApBIX JOMOB 0e3 MX OOBEIWHEHUS Nake MPH OJWHAKOBOM
TEPMHYECKOM COIPOTHUBICHUN OTPAXKIAIONINX KOHCTPYKIMH. OXHOBPEMEHHO
SKOHOMUTCSl TEPPUTOPUS, 3aHUMaeMasi OJHHM PEKOHCTPYHPOBAHHBIM JIOMOM,
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BKITIOYHMBIIMM 00a CTAphIX MalOATAKHBIX 3JIaHHS, TI0 CPABHEHUIO C OTACIHHOM
PEKOHCTPYKIIMEH KaX/I0T0O M3 CTAPBIX 3IaHUH, KOT/1a HEOOXOANMO BBIJICPKUBATH
MPOTHBOMIOKAPHBIE W CTPOMTENBHBIC Pa3pbIBbl MEXIy 3MaHusMU. CHUKEHHUE
YAETHHOU IIIONIAIA HAPYKHBIX OTPAXKIAAFOIINX KOHCTPYKIIUH TpH 00heTMHEHUU
JOCTUTACTCSl TEM, YTO OTMAJaeT HEOOXOAMMOCTh B MX BO3BEICHHWH BJIOJNb IO
MEHBIIICH MEpe NIBYX B3aMMHO NPUJICTAIONINX CMEXKHBIX CTE€H OO0BEIUHIECMBIX
nmoMoB. Crioco0 MOsSICHAETCS CXeMaMH, IIPUBEICHHBIMH Ha pHC. 3, 4.

Puc. 3. Cxema 00bEIMHEHHUS IBYX COCCTHHX MATO3ITAXKHBIX 3TaHUI:
1 — pexkoHCTpyHpyeMble (00bEeAUHAEMBIC) 3AaHUST; 2 — pacCTOAHHE (TIPOMEKYTOK)
MEXIY 31aHUAMH; 3 — PEKOHCTPYHPOBAHHOE (BTOPUYHOE) 31aHNE

Fig. 3. The scheme of merging of two neighboring low-rise buildings:
1 — buildings being reconstructed (merged); 2 — distance (interval) between buildings;
3 — building having been reconstructed (i. e. the secondary one)

9 | 3
‘ g Puc. 4. Cxema HanCTpOHKH BTOPUYHOTO
3/1aHUsI, OOBETUHSIONIETO CTAPhIE 3AaHNUS:
\ 1 — crena craporo 31aHus; 2 — IEPEKPHITHE
| 7 BEPXHETo (2-ro) 3TaXka CTaporo 3JaHus;
‘ - 3 — dyHIaMeHT cTaporo xoMa; 4 — HoBoe
4 | NEPEKPBITHE; 5 — HECYHIMe KOHCTPYKIUK
,L 10 HaJCTPOHKN; 6 — QyHIaMEHT HAJCTPOHKH;
etete st S | o
5 —_— = | e 7 — cTeHa HaJICTPOMKH; 8 — cTeHa
1 13 . B
12 MaHCap/bl; 9 — KpBIIIa HAICTPOHKH;
12 1 3 10 — KOHCTPYKTHBHBIH 3230D;

11 — 6ypoHabuBHbIe cBau; 12 — IUTUTHI

| I .
6 T10JIa-TTOTOJIKA JIOJKUH; 13 — MOHOJIMTHBIE

OTpaXKICHUS

Fig. 4. The scheme of the superstructure of the secondary building that combines old buildings:
1 — wall of the old building; 2 — overlap of the upper (2™) floor of the old building;
3 — foundation of the old house; 4 — new overlap; 5 — bearing structures
of the superstructure; 6 — foundation of the superstructure; 7 — wall of the superstructure;
8 — wall of the attic; 9 — roof of the superstructure; 10 — structural gap; 11 — bored piles;
12 — slabs of floor-ceiling of loggias; 13 — monolithic fencings

dopma pEeKOHCTPYHUPYEMOTO 3/IaHUSl CO3MIAETCS C TAaKUM PAcUETOM, YTOOBI
€ro pa3Mepsl MPH COBMEIIEHUH, OCOOEHHO YIIMPEHHUH, TPUHIMAIN MaKCHUMallb-
HO BO3MOXHBIC 3HAYCHUSI C YUYETOM PACIOJIOKEHHS COCEIHUX 3JIaHUU, MPOU-



C. H. Ocunos, A. B. 3axapenxo, C. A. Janunesckuii
154 Hexoropsie 0cOOEHHOCTH 3HEPTONOTPEOICHUS B COBPEMEHHBIX JKIIIBIX 3IAHUTX

HOCTHBIX XapaKTEPUCTHK, CTPOUTEIHHBIX MAaTEPHUAIOB M HOPM apXHTEKTYPHOM
JCTETHUKH.

Kak u3BecTHO U3 Kypca TerIo(QU3KuKH, CTallMOHApHAS TEIUIO0Ta4a TOBEePX-
HOCTH TUTUTHI OTIMCHIBAETCS MTPOCTHIM YPaBHEHHEM

ALS,
=== 7
9= (7

IJie ¢ — TeIUIOBOM MOTOK (Teruiootaava), Bt; Af — mepemnay Temmeparyp. Juist pac-
CMaTpPUBAaEMOTO Ciy4asi MEXIy TeMIepaTypamMH HapyXHOro (f;) U BHYTpEH-
Hero (f;) Bo3IyXa B moMenienuu, At = t, — t,, °C; S;~ mioniaae TeruiooTaaro-
1ieil OBEpXHOCTH (OrpakieHus), M R — TepMHYECKOE COMPOTHBICHNUE, yUH-
THIBAIOIIEE TEIUIOMPOBOIHOCTh OTPAXKICHHS - M OCOOCHHOCTH TeIIOOT/Ia-
up, M>rpan/Br.

B crpoutenpHBIX HOpMax W NPH TEIUIOTEXHHYECKHUX pacdyeTax B KadyecTBE
noka3zates 3p(GEKTUBHOCTH TEIJIOBOH W30JISAINY 3IaHUH U COOPYKCHHUU 4acTO
HCTIONB3YIOTCS BEJTHUMHBI YIETbHBIX PACXONOB TEIUIOThl (00BeMHOro (Br/m)
1 momagHoro (Bt/M?)), a Takke HOPMATHBHBIC BEITMYHHBI TEPMHUYECKHX CO-
MIPOTUBIIEHUN R OTpa)kAAr0INX KOHCTPYKUMWA. Eciu NpHHATH, 4TO BCE TpaHC-
MUCCHOHHBIC TOTEPU TEIUIOTHI YEPe3 OTPaXKIArOIINe KOHCTPYKIUU COCTaBIIs-
10T 0 = )¢, TO yenabHbIe 00BbEMHBIE MOTEPH TEIUIOTHI B CIydae Af = const Jyis
BCEX MOMEILICHUN

At
Q qu _72Si 8
; - 5 ( )

Ty R

1

rae V — BHYTpEHHHIl OTAIUTHBAaeMblii 00BEM 3[aHHA, M} ¢; — TEIIOBOM MOTOK
(TeTuT00TIAaYa) OTACIBHBIX 3JIEMEHTOB OTPAKAAOIMIMX KOHCTPYKIMH, BT; R; —
TEPMHUUYECKOE COMPOTHUBIICHHE, YUUTHIBAIONIEE TEIIONPOBOAHOCTh OTAEIBHBIX
5NIEMEHTOB OrPaXKICHHS M 0COOEHHOCTH UX TEIUIOOTAaqH, M-Tpa/Br.

Ecnmu s mpocToThl MpUHATH GOPMY 3[JaHHS B BHAE MPSIMOYTOJBHOTO TIa-
paienenunena, To MOXKHO ITOTYYHTh BhIpaKeHHE

1 1 1 1
2| —+— R—+RH—
ngt y X + TIK 0JI , (9)
V R z

CT

rae X, y, z — JUIMHA, IMUPHUHA, BRICOTA 30aHUs, M; R, Ry, Ruox — cpenune (mpu-
BEJICHHBIE) TEPMUYECCKHE COIMPOTHBICHUS COOTBETCTBEHHO CTEH (C yYETOM
OKOH), TIOTOJIKA (C YISTOM YepIauyHbIX ITOMEIICHUH W KPBIIIH) U T0J1a (C yIeTOM
MOJIBAJILHBIX ITOMEIIICHHI ).

Kak Bumao u3 (9), ¢ pOCTOM TEPMHUUECKOTO CONPOTHBICHHUS M TabapuTOB
OTaIUIMBAEMOTO 37aHUS YEIbHBIA PACXO TEIUIOTHI Ha OTOIUIEHHE YMEHBIIIAeTCs.
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Taxk, 1151 CHMKEHHSI TPAHCMHUCCHOHHBIX TIOTEPh TETUIOTHI B J[Ba pa3a HEOOXOIu-
MO TIOBHICHTH TEPMHYECKUE COINPOTHUBIICHUS OTPAXKJCHHI B JBa pa3a WIA UX
SKBHUBAJICHTHOE COUYeTaHue. B mepBoM MpuOIMKCHHUN TIPU YBEIMUSHUH BCEX JIU-
HEHHBIX pa3MepoB 3[aHMs B [Ba pa3a ero oObeM MOBBILIIAETCS B BOCEMb pas,
a TPaHCMHUCCHUOHHBIE TOTEPH BO3PACTAalOT B YETHIPE pasa, T. €. YMEHBLIAIOT
yAenpHBIE TIOTEPHU B JBa pa3a. OgHAKO OJHHU rabapuTHBIE pa3Mepsl MOXKHO yBe-
TUYUBaTH 00Jiee YeM B J1Ba pa3a (dTaXHOCTH W JJIMHA 34aHHs), a IPyTHe pa3Me-
PBI — TOpa370 MEHBIIIE WX OCTABIATh HEM3MEHHBIMU (IIMpHUHA 34aHug). B uro-
re yAeIbHbIC IOTEPH TETUIOTHI TAK)KE CYIIECTBEHHO CHUKAIOTCS.

st yMeHbIIEHHUS YIENbHOTO pacxofa TEIUIOTHl Ha OTOIJICHHWE CYIIECTBEH-
HOe 3HaueHue nMmeeT (opma 31aHuss. MUHUMAlIbHOE 3HAYCHHUE YIEeNBHOTO pac-
XO0Aa TEIUIOTHl NpPH OJMHAKOBOM O0OBbeMe MpHCylle MapoodpasHoi ¢(opme
(mamnmyumras ¢opma 3manus). [Ipu mepexone OT IMAPOBON K IMIHHIPHYECKOM
U nanee K Kyomuaeckoit hopme (yxymamenue hopMbl) yISTbHBIN pacXxol TeIIOTh
yBenuuuBaercs. s munMHApUYecKkor (GopMBl HAaMMEHBIIEee OTHOIICHHE ITUIO-
I3y TIOBEPXHOCTH K 00BEMY pean3yeTcsi MPU PaBEHCTBE BBICOTHI IMJIMHAPA
ero auametrpy [21, ¢. 371]. Takywo ¢opmy UMIMHIpPA Ui MPOCTOTHI YI00HO
Ha3bIBaTh PaBHOIMIMHApPHYECKON. [l mapamnenenunena  1r000H ¢GOpMBI
YAENBbHBIA Pacxol TEIUIOTHl Oojblie, yeM KyOa. C nmpuOmmKeHneM OT mapasuie-
nenunena K Kyomdeckoi (opMe yaenbHBIA pacxo] TEIUIOTHl TPU MPOYUX PaB-
HBIX YCJIOBHSAX YMEHBIIIACTCS.

[lpuBeneHHBIE BBINIE PEKOMEHAALMH IO PEKOHCTPYKIMH KIJIBIX 3JIaHHH,
MPUBOJISIINE K SKOHOMHUH SHEPronoTpeOIeH s, ObUIN 3aaTeHTOBaHEI [22].

BbIBO/IbI

1. Ilpennoken cnocod NpeAoTBpallcHUS KOHICHCAIMK BIIard HA OTpaXie-
HUSAX CMEXHBIX IOMEIIECHUNA C pa3HOM TeMIepaTypoil BO31yXa, COIEpKalUX
CUCTEMBI OTOTUICHHUS Y WCTIIOIAB30BAHMS BTOPHYHOM TEIIOTH YAAISIEMOT0 U3 I0-
MEIIEHUS 0TPaOOTAHHOTO BO3IyXa.

2. Jlna obecrieueHUsT OBICTPOro aBapHUHHOTO MOIKIIOUEHUS BHYTPHUIOMOBBIX
CHCTEM TEIIOra30CHa0KEeHUsI K Hapy)KHbIM TEPEIBI)KHBIM HCTOYHHKAM TeIl-
JOTBI M Ta3a PEKOMEHIYeTCsS MAOTOJHUTEIBHO YCTaHABIMBATh CIELUAIBLHBIC
OTBOJBI C COEIUHUTEIBHBIMH YCTPONCTBAMHM B CHELHAIBHBIX TEIUIOM3OIUPO-
BaHHBIX HHMIIAX B CTEHAX WM IPYTUX YacTAX 3[aHUU C y4ETOM BO3MOKHOCTH
pasMeneHus BOIU3N HApYKHBIX MEePEBHHBIX HICTOYHUKOB TEIUIOTHI U T'a3a.

3. B ciiyuae otormuieHus 37aHUSI KPBIIIHOM ra30BOi KOTENbHOM WM IOKBap-
TUPHBIMH OTONHUTENSIMH, TMUTA€MBIMH Ta30M, MO CTEHE A0Ma MPOKJIaJbIBAIOT
eAVHBII Ta30MpoBO/ (KOJUIEKTOP), 000PY/IOBaHHBIN JOMOIHUTEIBFHBIM YCTPOii-
CTBOM JUIS IOJKJIIOYEHHUS aBAPUHHOTO Ta30CHA0KEHMSI.

4. JIns yMeHbIIEHUs YJENbHOIO pacxoja TEMJIOThl Ha OTOIUIEHHE 3aHui
pPEKOMEHIyeTC IPH MOJAEPHHU3ALMH U PEKOHCTPYKIUH YBEIHUYUBATh MOJIE3HBIN
00beM 3MaHUK W yIyqIIaTb WX (OPMBI pa3IMYHBIMU CIIOCOOAMH, B TOM YHCIIE
MyTeM OOBEAMHEHHS NBYX WM 0OJiEe COCEHUX MANOITAXKHBIX 3IaHUH B OJHO
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BTOPUYHOE 3/IaHUE C MOBBIIICHHEM 3TaXHOCTH, C YIIMPEHHEM C JI000H miH
KaX10i CTOPOHBI.

5. Pa3mepsl peKOHCTPYyHpPYEeMOTo 3[aHUS MPUHUMAIOT MaKCHMajlbHO BO3-

MOKHBIMH, @ UX IPOTIOPIUH, P JTFOO0M KOJTHIECTBE 00bEANHIEMBIX 3MaHUH, —
o0ecrneynBaloUIMMU CTpeMJIeHHE (POPMBI K IIapOBOH, WIM PaBHOLMIMHApPHUYE-
CKOM, MJTM KyOM4YEeCKOH MpH JTI000M UX COUYETaHHU.
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