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IIpemnoskeH NpocToif, HO JOCTATOYHO TOYHBIN CIIOCOO BEIMHCIICHUS CPETHEr0 HOPMATHB-
HOro K03 HUnmenTa Teronepeady Jis JIF000Tro JKUIIOTO 3/1aHuUs 110 N3BECTHBIM pa3Mepam ¢
TpeOyeMbIM YPOBHEM TEIUIOBO 3alMTHI U 3aJaHHO qoueit octeknenus ¢acanos. M3noxeHa
METOJMKA OIPEIEICHHs] CPEAHET0 HOPMATHBHOTO KOX(QQUIMEHTA TEIUIONepenadr XKHIOTO
3JaHUSL C YHUCIIOM dTaxkel oT 1 1o 16 u TpeOyeMbIM ypOBHEM TEIUIO3AIIUTHL. Y CTAHOBIICHEI
TeopeTHdecKas 3aBUCHMOCTb M IApaMeTphl, BIMAIOIINE HA BEIMYHHY TEIUIONOTEPh uepe3
Hapy)KHBIE OTPaXKJEeHHs 3[JaHus. PacCMOTpeHO BIMSHUE YPOBHS TEIUIO3AIUTHI HA HArpy3Ky
OTOILICHUSA U pacXof TOIUIMBA 3a OTONUTENbHBIA nepuoi. HalineHbl COOTHOIIEHHS MEXKAY
HOPMaTUBHEIMH TPeOOBaHMSAMH K YPOBHIO TEIUIOBOTO CONPOTHBIICHUS OIPENEICHHBIX dIe-
MEHTOB 3/IaHUsL.

OTMe4eHO BIUSHUE TEOMETPHUYECKUX XapaKTEPUCTHUK 3[aHUS Ha BEIUYMHY TEIUIONOTEPh
JIONX CTeH B OOIIeH IIomany Hapy»KHOTO OTPaKIEHHS M €r0 OTHOCHUTENHHOM BEMYHHBI 110
CPaBHEHHIO C IUIOLIAbI0 OTAIUIMBAEMbIX MoMeleHnd. CpaBHEHHE Pe3ysbTaTOB BBIYMCICHUS
YIENBHBIX TEIUIONOTeph i 1-, 2-, 4-, 8- 1 16-3TaXXHBIX 3AaHUN ¢ IPEEIbHO AOIYCTUMBIMH
BenmurHamu Teruionoteps w3 CHull 23-02-2003 moxasano, 9To pacdyeTHbIC 3HAUCHUS HIDKE
IpeIeNIbHEIX B cpeHeM Ha 12 %. DTo mo3BoiseT peKOMeHI0BaTh HOPMAaTHBHBIH K03 hHUIu-
€HT TeIUIONepe1auy >KUIIbIX 34aHUH U1 OLEHKU TEIUIONOTePh Ha NPEIIPOCKTHON CTaanuu, KO-
I7la CTPOUTEJbHbIE KOHCTPYKIUU HapyXXHBIX OTPaXICHUH 3[aHUS €llle He ONpeIeeHbl WU
HaXOMATCS B CTAINHU Pa3padOTKH.

KiroueBble c10Ba: HOPMAaTUBHBIH KO3(QQUIHEHT Teronepenadn, KMioe 31aHue, Tel-
JIOTIOTEPH, METO/IMKA BBIYUCIICHUSL.

Wn. 1. Tabn. 4. bubnwuorp.: 11 Ha3B.

NORMATIVE HEAT-TRANSFER COEFFICIENT
OF THE RESIDENTIAL BUILDING

PIIR A. E., KOZAK O. A., AGAFONOYV I. M.

Northern (Arctic) Federal University n. a. M. V. Lomonosov

The paper offers a simple but sufficiently accurate technique of the mid-normative heat-
transfer coefficient for any dwelling house applying the known dimensions, required thermal-
protection level and specified facade-glazing portion. The authors present the ascertainment
technique of the mid-normative heat-transfer coefficient for a dwelling house with the number
of stories from 1 to 16 and the required level of thermal protection. They establish the theore-
tical dependence and parameters affecting the rate of heat-losses through the external building
borders. The article considers the thermal-protection level effect on the heating load and the
heating-season fuel consumption rate and finds the correlation between the regulatory re-
quirements to the thermal resistance of certain elements of the building.

The authors note the effect of the building geometrical characteristics on the heat-losses
rate of the wall portion in the total area of the external borders and its relative quantity as
compared with the floor-space of the heated accommodations. The comparison of the spe-
cific heat-losses computation results for buildings of 1-, 2-, 4-, 8- and 16-storeys with the
SNiP 23-02-2003 maximum permissible values show the computational results being less
than the maximum values on average by 12 %. This permits recommending the normative
heat-transfer coefficient of dwelling houses for evaluating heat-loses at the concept-design
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stage with the building external-borders engineering constructions being indeterminate or yet
under development.

Keywords: normative heat-transfer coefficient, dwelling house, heat losses, computati-
onal technique.

Fig. 1. Tab. 4. Ref.: 11 titles.

Cucrema OTOTIUICHUS JKUJIBIX 3aHUN KOMIIEHCUPYET YTEUKH TEIUIOTH CKBO3b
HapyXHbBIC OTPa)JICHUS U 00CCIICUUBACT MOAOTPEB BEHTHISIIMOHHOTO MPUTOKA
Bo3ayxa. Harpy3ky oTOIICHHS BBIUMCIISIFOT 10 M3BECTHOM (opmyte [1]

0 = KAtA ap, (1)

rae K = K, + Kiens Br/(M* - °C), — cymMapHbIii K09Q(HIUHEHT Temonepeaadn,
YUYMTBIBAIOIIUH MOTEPU TEILIOTHI OT yTeuek K, ¥ MpH HarpeBe BEHTHIALMOHHO-
ro Bosayxa Ki.,; Af — pasHHIla TeMIepaTypbl BO3JyXa BHYTPH W CHApPYXKH
3naHusl, °C; Ay,p — IIIOINAAL HAPYKHOH 000I0YKH 3/1aHNS, M.

Bennunny ko3¢ dunmenToB u3 (1) HAXOAAT N0 JAHHBIM CTPOUTEIHLHOTO TPO-
eKTa 3JIaHHs, & UMCHHO:

e cpenHUil KOX(PQUIMEHT TEIIonepeaun 4epe3 HapyKHBIC OrPaKICHUS,
3aBUCSINIMN OT MPHBEJCHHOIO TEPMHUYECKOTO CONPOTHUBIICHUS R; OTIEINb-
HBIX JJIEMEHTOB OTPAKACHHUS U TUIOMIATU DTHX JJEMEHTOB A;, BBIUHCISAIOT IO

dhopmyme [2]
ch = (ZAi/Ri)/AHap; (2)

e YCIIOBHBI BEHTWISAIIMOHHBIN KOA(QQUIMECHT TEIUIONepeaad, 3aBUCSIIHMA
OT CpEeIHEH 3a OTONMUTENBHBIN MEePHOa KPATHOCTH BEHTWIISIIIMH OTAILTHBAEMBIX
TOMEIIICHUH 7, HAXOAAT Kak [3]

Kiew = 0,28cpVn/A,ap, 3)

e ¥ — CTpOUTENbHEIH 00hEM 3/aHHs 110 HAPYKHOMY 0OMEpY, M’; ¢, p — TEIUIO-
€MKOCTb M INIOTHOCTh BO3/yXa.

B umXeHEepHOW MpakTHKE YacTO BO3HUKACT 3aj[adya OLCHUTH TEIIONMOTEPH
3aHUs Ha MPEANPOSKTHOW CTaNH, KOTJa U3BECTHBI JIMIIb €T0 pa3Mephl U MECTO
coopyxenus. C 3TOHW Lenblo Ui aHAJOTMYHBIX THIIOB 3/aHUH, BO3BEIEHHBIX
o 1994 r. m WMeBmIMX OJWHAKOBBIH MHHHMAJIBHBIN YPOBEHBb TEIIO3AIIH-
ThI, UCTIOJIH30BAJIN BEITUUMHY YJCILHON TEIUIOBOW XapaKTePUCTUKH [4], U3BeCT-
HyI0 1o Ooyiee paHHHM IpoeKTaM. B HacTosiee Bpemsi, KOI/ia YPOBHHU TerJIo-
3aIUThl 3JaHUN pa3Hble, OPHEHTHPOBOYHbIE 3HAYEHHS TEIUIOBOW XapaKTepH-
CTUKU PACCUYMTAHBl JMIIL JIS 5- W 15-3TaxHBIX 3aHUH, PACIOIOXKCHHBIX
B T. Mockae [5].

B crartbe mpeiokeH npocToil, Ho JOCTATOYHO TOYHBINA CIIOCOO BHIYMCIICHUS
CPEIHEr0 HOPMATHBHOTO KO3((UIMEHTa TeIUIoNnepeIadn s JII0OO0ro JKUIOro
3IaHUsl 10 W3BECTHBIM pazMepam L, B, H ¢ TpeObyeMbIM YpOBHEM TEILUIOBOM
3alIWTHI U 3aIJaHHOM JJoJIel ocTekieHus (acagoB ©.

YCTaHOBUM TEOPETHUYECKYHO 3aBUCHUMOCThH M TIapaMETPHI, BIUSIONINE Ha Be-
JTUYAHY CPEAHETO0 HOPMAaTHBHOTO KOd((HIMEeHTa TerIonepenayn KUIoro 3/a-
HUs. 3anuieM GopMyiy TeIIoBOM Harpy3ku [6] B AByX BHIAX

A, A, Ag
_ T 4 _um o 00
QO At R R R06

CT It

= chAtAHapa (4)

e Acr, A, Aos — TUIOMIAAB CTEH, TOKPBHITHH-TIEPEKPHITHH, 3aKPBITUHA OKOHHBIX
1 0aJTKOHHBIX IMPOEMOB, M2; Rer, Ry, Rog — HOpMaTUBHOE COMPOTHUBIIEHUE TEIIIO-
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nepenavye CTeH, MOKPBITHH-ICPEKPHITUN, 3aKPBHITUH OKOHHBIX M OaJIKOHHBIX
npoemoB, M>-°C/BT; Af — meperaj TeMIepaTyp BO3AyXa BHYTPH H CHAPYXKH I10-
menienus, °C.

Pa3nenum npaByto U J€BYIO 4acTU Ha Afd,y/Re; ¥ IOTYyYUM BBIpAXKEHHUE IS
HOPMaTUBHOTO Oe3pa3MepHOTo cpeaHero Ko3dduimenTa Termonepenadu xKuino-
ro goMa

K
_° _ ACT (1 _ (D) + AHIIRCT + ACTpRCT ,
KCT AHap AHapRnn AHapR06

KOTODBII MOKa3bIBAET, BO CKOJIBKO pa3 cpeaHuil kodpduuneHnt K, Oomblie Ko-
a¢uImeHTa TeIIonepeIayu yepe3 CTeHbI K.

PaccMoTpuM BiIHMsSHUE YPOBHS TEILIO3ALIUTHI KHJIOTO JOMa Ha HArpy3Ky
OTOIUICHUSI U PACXOJ] TOIUIMBA 3a OTONUTEIbHBINA nepuoa. CTpOUTENbHBIC HOP-
MBI [7] OrpaHUYMIIM MAaKCUMAIIbHYIO BEJIMYMHY TEIUIONOTEPh IS KUIIBIX 3JIaHUHI
B 3aBUCHMOCTH OT YHCJIa STaXKEH, U C 3TOW IeNIbI0 YCTAHOBUIIM COOTBETCTBYIO-
II1Me MUHUMAJIbHBIC 3HAYCHUS COMPOTHBICHUS TEILIONepenade s Pa3IndHbIX
3JICMECHTOB KOHCTPYKIIMH HAPYKHOTO orpaxacHus [8]. Takue naHHbIe MpHUBEe-
HBI B PAHXXMPOBAHHOM BHJIE 110 BEIUYWHE COMPOTHBIICHUS TEILIONEpeaadue Juist
CcTeHEI R, B Tabm. 1.

K., =KpRe= %)

Tabruya 1
HopmaTuBHbIe 3HAUeHHUS] CONPOTUBJIEHUS TeNJionepeaaye 3JieMeHTOB
OrpakAeHust AKUJIbIX 30aHui [7]

ComnpoTuBneHne
26 Knumar 30851
YpoBenb temonepeaaue, M~-°C/Bt X11a10eMKOCTb,
N TIPUMEHCHUS
TEIIO3AIIUTEI CTCHBl | IOKPBITHSA OKHa D,- 107, °C-cyr.
TEIUIO3alIUThI
RCT er RoG
MuHUMaTbHBIH 1,0 1,4 0,16 - Jlo 1994 . Be3ne
JKapKUH
[ToBbIIICHHBIIT 2,0 2,8 0,32 1,76 Tennbii
Cpennuit 3,0 4,2 0,48 4,71 YMmepenHslit
VcuneHHbIi 4,0 5,6 0,56 7,64 XosoaHbIi
Bricokuii 5,0 7,0 0,80 10,60 ApkTudeckuit
MaxkcuManbHbIi 6,0 8,4 0,96 13,50 CypoBblii (SIkyTust)

MoxxHo 3aMCTUTb, YTO HOPMATHUBHLIC BCIMYUHLL COHpOTI/IBJ'ICHI/If/’I TCILIOIIC-
pe€aaduc 3JIEMEHTOB OIr'paXIC€HUA CBA3aHbl COOTHOIICHUAMMU

Rnn = 134RCT; R06 = 0316RCT' (6)

BrI160p KOHKPETHOTO YPOBHS TEIUIO3ANTUTEI CTEH R M MMPOUUX OTPAXKICHHIMA
3aBHCHT OT XJIAJIOEMKOCTH (TPalyCOCYyTOK) OTOMUTEIILHOTO Iepuoa roja Dy,

Re;=035D,- 107 + 1,4. (7)

Ywcno rpagycocyTOK BEIYHUCISIFOT TI0 CPEeHEH TeMIeparype OTOMHTEIEHOTO
nepuoaa t,;,, PacUeTHOW TEeMIIepaType BHYTPEHHETO BO3[yXa OTAIUIMBaEMOTO
TTOMETICHUS £, ¥ TIPOAOIDKUTEIIEHOCTH OTOMUTEIIEHOTO TIEPHOIA Zoy [9]

Dd = (tB - ton)Zorp (8)

OneHnM BIMSIHAE YPOBHA TETUTO3AIIUTHI HA PACcXO]l TETJIOTHI 32 OTOIIHTENb-
HBII Tieprof. Ecnu mpuHATH 107U TEIIonoTeps OT TETUIONPOBOJHOCTH OTpax-
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nennit K = 0,8 u or Bo3gyxoodmena K, = 0,2 mpn MHHHMaJIbHOM YPOBHE

TETIO3AIIHUTEI, TO, KaK IOKa3aHO B TaOJl. 2, MOBBIIICHHE YPOBHS TEILUIO3ALIUTHI
KHIJIBIX 3aHUH OT MUHUMAJIBHOTO JI0 CPEHETO M BHICOKOTO YPOBHEH MO3BOJISET
CHM3UTh TEIUIOBYIO Harpy3ky co 100 % mo 46 u 36 %, a Takke yMEHbIIUTH 110-
TpeOJIeHne TOTUIMBA 110 CPAaBHEHHIO C €T0 pacxomoM B 2,2 u 2,8 pasa.

Tabauya 2
CHI:KeHHe TeMJOBbIX HATPY30K M IKOHOMUS TEIJIOTHI OT YCHJIeHUS TeII03aIUThI
JKUJIBIX 3/1aHUH 110 cpaBHEHHUIO ¢ ypoBHeM 1994 r.

CormpoTusie- Pacxon temmo-| DxoHOMUS
CHuxe- Xnamoem-
Hue Temone- | Harpys- TBI 32 OTOIH- TEIIOTHI
o HUE KOCThb Dy, .
penaue crensl (ka Q,, % o TEJIbHBII 32 OTOIUTEIb-
5o HarpysKu C-cyrT. o o o
R, M~-°C/BT nepuon, % |Hblii nepuoa, %

VYMenblie-
HHUE pacxo-
I1a TETUIOTHI

1 100 0 1 100-1000 0

2 60 40 1,76 104 72 1,7
3 46 56 4,71 216 265 2,2
4 40 60 7,64 305 459 2,5
5 36 64 10,6 382 678 2,8
6 33 67 13,5 445 915 3,0

PaccMoTpuM BiMSHHE TEOMETPUYECKMX pPa3MEPOB W TPOIOPLUHU SKHIBIX
3IaHuil POCTOi MPAMOYToNbHON (opMbl Ha TeruonoTepu. [llupuna 3nanus B
OorpaHHuYeHa MO yCIOBUSAM 00ecreueHNs] ECTECTBEHHOTO OCBEIICHHUS BHYTPEHHUX
MTOMEIIEHNH, a yBETWYeHHE >KHUJIOW (OTaluIMBaeMoOW) IUIOIIATN TPOUCXOIUT
B IIEPBYIO OYepe/b 3a CUET AJUHBI 3[aHHA, @ BO BTOPYIO — 3@ CUET YBEJINYCHUSA
BBICOTHI H M YnCIIa 3TaKeH BBICOTOI /.

O6beM 31aHUA IO HAPYKHOMY 00Mepy, IPaBOMEPHOCTh ITPUMEHEHUS KOTO-
poro obocHoBaHa B [10], onpenensem no ¢popmyJie

V=BLH. €
[Tnomans:
e OTaIUTMBAEMBIX TTOMEIICHUN
A, =Vih; (10)
e Hapy>KHBIX OTPaKICHUI
Ayap = Aex + A = 2(LB + BH + HL). (11)

OTtHOCHUTENbHAS BEIHMYMHA TUIOMAAN HAPYKHBIX OIPak/IeHUH IO CPaBHEHUIO
C OTaIIMBa€MOH TUIOIIAIBIO

0= Auy/Ao=20({L" + B+ H?). (12)

B momany HapyXHBIX OTpaskICHUN JOJIS TUIOMIAN:
e MIEPEKPHITUI

o = Al Ay = (1 + H/L + H/IB) ™, (13)

e CTCH
der = 1 — dyy- (14)
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HJ'IOH_IaZ[B OCTCKJICHHUA (baCﬂI[OB nponopnruoHajIbHa K03(1)(1)I/II_II/ICHTy OCTCKIIC-
HUA O U paBHA
Aoc = (DACT' (15)

W3meHeHne ABYX BaKHBIX TEIUIOTCXHHUYECKUX TOKA3aTeNeH 3MaHus — JOIU
IUIOIAAN MEPEKPHITHH dpy = Apn/Awep (CAMOTO TETIIOCOEPETarOLIEro 3IEMEHTAa
Hapy»XKHOTO OTPaKJI€HUs) ¥ OTHOCHUTEIHHOW BENWYHMHBI IUIOIMIATN OXJIaXKIaro-
IUX 3[]aHH€ HAPYKHBIX OIPAXICHUN @ = Ayup/A, — IO CPABHEHHIO C OTAIlIU-
BaeMOH IUIOMIABI0 3MaHUs WLTIOCTpupyeT Taba. 3. C pocTOM BBICOTHI 3TaHMS
KOA(DPUITUEHTHI a,; ¥ ¢ YOBIBAIOT, IPHYEM H3MEHEHHUE MEPBOTO IIPH 3TOM BBI-
3BIBACT YBEIIMYCHHUE TEIIONOTEPh, & BTOPOTO — X CHIKCHHE. VI3MEHEeHHE 3TUX
KO3 (UITUCHTOB B 3aBUCUMOCTH OT YHCJa ATAXKEH KIIOro J0Ma MOKa3aHO Ha
puc. 1.

Tabruya 3

I'eomeTpryeckne XapaKTepUCTHKH U CPeJIHUI pacdyeTHBIH Ge3pasMepHbIil KoddpuuueHT
TenJionepeaayu 3AaHMI ¢ yucaoMm Taxeit ot 1 10 16

3;{211;(::17(1)2 Ay, M v, m I\L,[le:[i; o) Ay 0] Ich
1 120 360 15x8x2,5 0,12 0,725 2,96 0,866
2 360 1080 20x9x%5,5 0,14 0,522 1,81 1,200
4 1600 4800 40x10x12 0,16 0,410 1,26 1,380
8 5760 17280 60x12x24 0,18 0,230 0,76 1,590
16 19200 | 57600 80x15%x48 0,20 0,210 0,60 1,850

PaccMoTpuM COBMECTHOE BIMSHHE CONPOTHBIICHHS TeIUionepenade R; sie-
MEHTOB OTPaKACHHUSA U MX I'€OMETPHUYCCKHX pa3MepoB A; Ha cpenHuil Kodddu-
LKMEHT Teruionepenadyn oOosouku 3nanus. [loacraBuM B (5) K03 PHUIIMEHTHI
MPONOPLUUOHANBEHOCTH U3 (6), cooTHomeHus (13), (14) u mocie nmpeobpa3oBaHUs
MOJYYHM HCKOMYIO (OpMyIly Oe3pasMEepHOro cpelHero KodpQuuueHTa Termio-
nepeaayr Hapy>KHBIX OTPaKIEHUH KUIOTO 31aHUS

K, =1-0,286ay, + 5,250 (16)

Yucio sTaxen

Puc. 1. I3MeHEeHNE FeOMETPHUYCCKHUX XapPAKTEPUCTHK JKHIIBIX JIOMOB
U cpefiHero Ko3¢duuueHTa Teronepeayn oT Yhcia sraxeit
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HJ’IH ynpomeHI/m BBI‘-II/ICJ'ICHI/II;’I I/ICHOJ'IB3yeM aHHpOKCI/IMaLII/IIO
e 0,25
K, =092"%, (17)

/I Z — YUCII0 dTaKel JKHUIIOTO JoMa.

bespasmepubiii  kodhPUIMEHT XapakTEepU3yeT CIIOCOOHOCTh OO0OJIOYKH
3/IaHus MepelaBaTh TEIUIOTY B OKPYXKaloMIyro cpeay. Ero BenmnymnHa 3aBUCUT OT
COOTHOIIEHWS TIUIOMIAAA TIOBEPXHOCTH DJIEMEHTOB HApYXHOTO OTPaKICHHS
C BBICOKOH W HHU3KOH TPaHCMHUCCHSIMH TeTUIOTHI. Kak BumHO 13 Tabm. 3, cpeaHmii
0e3pa3mepHbIi KO3()HUIMEHT TerIonepeiayn Yepe3 OrpaxACHUs YBEIUIUBaCT-
sl B JIBa pa3a ¢ pOCTOM BEICOTHI 37aHus OT 1 1o 16 sTaxkei.

KonkperHas pasMepHasi BeqnuMHa cpenHero koadduimenrta temmonepena-
YM, OTHECEHHAas K OTaIUIMBACMOM TUIOMIaau 3[aHus, 3aBUCHT OT TpeOyeMoro
YPOBHSI TETIJIOBOH 3aIIUATHI

Ko = K ,0/R,=0,92""¢/R.. (18)

®opmynst (13), (16), (18) MO3BOIAIOT BEIYUCIATE CPETHUA HOPMATHBHBIHA
KO3 (QUIUCHT TEIUIONEPEIayy KUIOTO 31aHUS UCXOMS U3 €r0 NeOMETPUUECKUX
MOKa3aTeNeH dq., ®, @ ¥ 3aJaHHOTO YPOBHS TETUIO3aTUTHI.

HaiimeM ycrmoBHBIA KO3(h(OHUIMEHT TEIUIONIEpEeIaul, YIUTHIBAIOMANA TeT-
JIOTIOTEPHU Ha MOAOTPEB BEHTWIISIIIMOHHOTO IMOTOKA BO3/yXa IMPU HOPME ero pac-
xoma 30 M/(4-delL.) U 3aceeHHOCTH o0uIei miomany keaptup 20 M>/uer. [11]

Kyen=0,28Lc,p =028 - 1,511,296 = 0,544, Br/(m>°C). (19)

[MoctymnieHue TEIUIOBOM MOITHOCTU OT PabOTHI OBITOBOW TEXHHMKH, UCXOJS
M3 HOPMBI TEILTONPHUTOKA g5 = 10—17 Br/M” [1], mpeacraBum kax

Q6HT = q6A0 = K6LITAtA09 (20)

OTKyZla HailleM CpPEeIHIOI0 BEIMYMHY YCIOBHOTO KO3 UIMEeHTa Teruionepeaa-
YH, YYUTHIBAIOIIETO TETUIOMPHUTOK:

Dour 12
ZOBIT _ ~ 2
Koy = = =0,24, Br/(m™-°C). 21
OBIT At 50 5 ) ( ) ( )
HUckomas BenmumunHa HOPMATHUBHOI'O CyMMAapHOTO K03(1)(1)I/IL[I/ICHT3, TCILJIOIIC-
pe€aavun XKuUJIoro 3gaHus, OTHECECHHOI'O K OTaIlNIMBaeMOM Iiomanayn 3JaHus, paBHa

Kegn = Kep + Kooy — Koo = Ko + 0,54 — 024 = K, + 0,3, Br/(M>°C).  (22)

Jnist IpOBEpKH TOJyYEHHOTO Pe3yibTaTa BOCIOJIB3yeMCsl Oe3pa3sMEepHBIMU

cpeaHnMH KodpduLIMeHTaMH TerIonepeaadn [?Cp,

ne (16) mns orpakIaronIux KOHCTPYKIMN JKHIIBIX 3aHUiN BbICOTOH 1, 2, 4, 8
n 16 sraxeit (tabn. 3). 3arem mo (18) HalimeM cpeaHMl HOPMATHBHBIA KO3(-
¢ument Ttertonepenayn K, UIi MECTHOCTH C YHMCIOM IpagycocyTok D, =
= 5000 °C-cyT. 1 TpeOyeMbIM CpEIHIM YPOBHEM TEILIO3AIUTHI, TJI€ COIMPOTHUB-
JIeHUE Terionepeaade cTeH R, = 3 m*-°C/Br. OnpeaenuM 3HaYEHUE CYyMMAapHO-
ro ko3 dunrenta remnonepenadn K, o (22). M, nakoren, no gpopmyie

BBIYMCIICHHBIMU 110 (OpMY-

Gpac = Koy - 24D, - 107, kBr - u/™’ (23)
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y3HaeM YNEIbHYIO TEIUIOMOTEPIO 32 OTOMHUTEIBHBIN MEPHUOA IS KaXKAOTO 3J1a-
HUS U3 TPYIIBI U CPABHUM €€ C IPEAEIbHOM HOPMATUBHON BEIUYMHOMN (uop W3
CHull 23-02-2003 [7]. Pe3ynbTaThl 3TUX BRIYUCICHU MPECTaBICHBI B TA0II. 4.

Tabauya 4
CpaBHeHl/Ie pPacYeTHLIX ‘Ipac U npeaeJbHbIX HOPMATUBHBIX qupeu 3HAYEeHU I
ynem,l-mro pacxona TEeIJIOTHI 32 OTOIMUTE/IbLHBIN nepnou B JKWJIOM 3JaHUHU
(D, = 5000 °C-cyr.; R,, = 3 m>-°C/BT)

PacuerHas Benununna (o Gpopmyie) HopmaTtusHast OTHOCHUTEIbHAS
Hucno _ BEJIMYUHA Gyy0p pasHuna
oTaxei Ko K Koy pac Duop ~ Dpac
z (16) (18) (22) (23) [7] T
P
1 0,866 0,85 1,15 138 160 0,16
2 1,200 0,71 1,01 121 132 0,08
4 1,380 0,58 0,88 106 110 0,04
8 1,590 0,40 0,70 84 105 0,19
16 1,850 0,37 0,67 81 95 0,15
CpenHee OTKIOHEHUE -12%

CpaBHeHHE MOKa3aj0, YTO PACUYETHBIC 3HAYCHHUS TEIUIONOTEPh (poe VIS
B 1-, 2-, 4-, 8- u 16-3TaXXHBIX 3MaHUKA B cpeaHeM Ha 12 % HIDKe IpeaeabHo J0-
IMYCTUMBIX (y0p, TIOCKOJNBKY B pAacyeTe HE YUHMTBIBAIM JONOJIHUTENIBHBIE TEl-
JIOTIOTEPH, BETMYMHA KOTOPBIX U COCTaBisgeT okoso 12 % [5]. Dto mo3Bosser
pexoMeHI0BaTh KoHeuHble hopmyiibl (13), (16), (18) u (22) mansa onpeneacHUs
K03 (UITUCHTA TETUTOTepeIadll U METOJUKY pacueTa TEIUIOBBIX HArpy30K Ha €ro
OCHOBE JIJIs IIUPOKOTO MPAKTHISCKOTO TPUMEHEHUSI.

BBIBOJ

BrImmotHeHHBIE WCCIIEMOBAHUS ITO3BOJISIOT PEKOMEHIOBATh HOPMATHBHBIM
KO3 (UIUCHT TEIUIONepeaul KUIbIX 3JaHUN IS OIICHKH TEIUIONOTEPh Ha
NPEANPOCKTHON CTaauu, KOTAa CTPOUTEIbHBIC KOHCTPYKLIUU HAPY>KHBIX Orpax-
JICHUH 31aHUs CIle He ONpeC/ICHbI WIM HAXOAATCS B CTaIUU pa3pabOTKU.

JUTEPATVYPA

1.Turtos, B. II. Pacuer MOIIHOCTH CHCTEMBI OTOIUIEHHS U BO3AyX00OMEHA B OMEILICHUAX
3[aHUS: METOJMYECKHEe YKa3aHHUs Mo KypcoBoi pabore (kypc «OCHOBBI OTOIIEHHS, BEHTUIISAILMU
U KOHAWIMOHUPOBAHUS BO3[yXa»; CIeNHaIbHOCTh «TermorazocHaOkeHHe W BEHTWILHNY) /
B. I1. Tutos, A. I'. Peimapos, O. /. Camapun. — M.: MI'CY, 1999.

2.CxamnasBu, A. H Otomnenne: yue6. s By3oB / A. H. Ckanasn, JI. M. Maxos. —
M.: U3n-Bo ACB, 2002. - 575 c.

3.J] u Buak, U ® BeHTUIAUA MHOTOSTaXHBIX KWIbIX 3manuii / U. @. JIuBuak,
A. JI. Haymos. — M.: ABOK-IIPECC, 2005. — 134 c.

4.B o s HBlEe TEINIOBBIE CETU: CpaB. mocobue mo mpoektupoBanuio / M. B. Bemnsku-
Ha [u np.]: mox pen. H. K. I'pomoga, E. I1. llly6una. — M.: Dueproatomusaat, 1988. —378 c.

S5.MansBuna, E. I Terutonorepu 3nanus: crpas. nocooue / E. I'. Manssuna. — 2 m3n.,
ucnp. — M.: ABOK-TIPECC, 2011. — 144 c.

6. Ororutenne, BeHTHIALMA U KoHumuonnposanue: CHull 41-01-2003 / T'ocynapcTBeHHbIH
xomureT Poccuiickoit denepanuy N0 CTPOUTENLCTBY U KUIMITHO-KOMMYHAIBHOMY KOMIUIEKCY. —
Bzamen CHull 2.04.05-91. — Beex. 01.01.2004. — CTI6.: [lean, 2004. — 142 c.

7.TennoBas 3amuta 3gadmii: CHull 23-02-2003. — Been. 01.10.2003. — M.:
OAO «IIT», 2008. — 48 c.

8. Jlmu Buak B. U FEme oguH 10oBOx B MOJB3y MOBBIMICHUS TEIDIO3AIINTH 3MaHUHA /
B. 1. JIusuax // DHeprocbepexenue. — 2012. — Ne 6. — C. 14-20.

75



9.CtpoutensHas xmmaroiorus: CHull 23-01-99. — Been. 01.01.2000. — M.:
I'VIT «I1II», 2003. — 114 c.

10. Bnmacos, O. E. OcHoBbl crpoutenshoit Teruotexuuku / O. E. BmacoB. — M.:
BUA PKKA, 1938.-93 c.

11. 3 1 aH U s xwible u obmecTBeHHbIe. HopMel Bo3myxoodmena: ABOK Cranmapr-1-2004:
oTpacneBoil ctanaapt. — Beea. 09.06.2004. — M.: ABOK-IIPECC, 2004. — 32 c.

REFERENCES

1.Titov, V. P, Rymarov, A. G., & Samarin, O. D. (1999) Calculation of Heating System
Power and Air Exchange in the Building Spaces. Moscow: MGSU [Moscow State Construction
University] (in Russian).

2.Skanavi, A. N.,, & Makhov, L. M. (2002) Heating. Moscow, Pablishers ASB. 575 p.
(in Russian).

3.Livchak,l F., & Naumov, A. L. (2005) Ventilation of the High-Rise Apartment Buil-
dings. Moscow, AVOK-PRESS. 134 p. (in Russian).

4.Beliashkina, I. V, Vital’ev. V. P., Gromov, N. K., Igolka, L. P., Liamin, A. A.,
Ostal’tsev, P. P., Safonov, A. P., Skvortsov, A. A., Suris, M. A., Tagi-Zade, R. M., Falikov, V. S., &
Shubin, E. P. (1988) Water Heat Networks. Moscow, Energoatomizdat. 378 p. (in Russian).

5.Malyavina, Ye. G. (2011) Building Heat Losses. 2™ pub. Moscow, AVOK-PRESS.
144 p. (in Russian).

6. SNiP 41-01-2003 [Building Regulations]. Heating, Ventilation, Conditioning. St. Peters-
burg, Dean, 2004. 142 p. (in Russian).

7.SNiP 23-02-2003 [Building Regulations]. Thermal Protection of the Buildings. Moscow:
JSC “TsPP’, 2008. 48 p. (in Russian).

8. Livchak,V.IL (2012) Another Argument in Favour of Enhancing Buildings Thermal
Protection. Energosberezhenie [Energy Saving], 6, 14-20 (in Russian).

9.SNiP 23-01-99 [Building Regulations]. Building Climatology. Moscow, GUP ‘TsPP’,
2003. 114 p. (in Russian).

10. V.1 as o v, O. Ye. (1938) Basics of Construction Thermo Engineering. Moscow,
VIA RKKA. 93 p. (in Russian).

11. AV O K Standard-1-2004. Industry Standard. Buildings Residential and Public.
Air Exchange Norms. Moscow, AVOK-PRESS, 2004. 32 p. (in Russian).

[pencraBnena kadenpoit
TEIUIOSHEPT€THKH U TEIUIOTEXHUKH IMoctynuna 04.03.2015

VK 621.165

OCHOBbBI TEOPUU BEHTWIAIIMOHHBIX ITPOLHECCOB
B ITAPOBBIX TYPBUHAX TOC

Kann. Texn. nayk HEYMMHUH B. M.

00O «HIIO «3nepeobezonacnocmovy
u 000 «Texnonocuweckue cucmemul 3auumusix nokpvimuily (Mocxea, Poccust)

E-mail: neva333@yandex.ru

IIpensoskeHbl OCHOBBI TEOPHUH BEHTWISLIMOHHBIX MPOLECCOB, BO3HUKAIOLIMX M MPOTEKa-
IOLIMX B CTyMEHAX HapoBblx TypOouH TOC Ha pexumMax paboTsl ¢ MaJbIMH O0BEMHBIMH pac-
XO/laMi Tapa B IWIMHIpPE HU3KOTo aaBieHUs. OCHOBEI TEOPHH BKJIIOYAIOT HOBEIE (DPU3UKO-
MaTeMaTHIeCKHe MOJENHN IS pacdeTa BEHTWIIIHOHHBIX MOTEPh MOITHOCTH W BEHTHJISIIIUOH-
HBIX Pa30TpeBOB Iapa M MPOTOYHON YacTW TYpOWHBI, MOMCK M HCCIEJOBaHUE (AaKTOPOB,
BBI3BIBAIONIIX MOBBIICHHBIE U3THOHBIE HArPYy3KH Ha pabodHX Kojecax MOCIEeTHHUX CTyHNeHeH
U CIIOCOOHBIX IMPUBECTH K MOJIOMKE pabodnx JomaTok. [IpiBeneHs! IpakTHIecKne pe3yibTa-
TBI HCTIONB30BAHHS OCHOB TEOPHH BEHTUISILIHOHHBIX MPOIIECCOB.

[TonmyueHa HOBas MaTeMaTHYeCKas 3aBUCHMOCTH Ul BBICOKOTOYHOH OIEHKHM BEHTHJIA-
LIUOHHBIX NOTEPb MOILIHOCTH, YUUTHIBAIOLIAs BCE MHOT000Opa3ue napaMeTpoB, ONPeIeIsIONMX
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