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CypoBble KnuMmaTunyeckue ycnosusa Poccum



CyLwecTBYHOT YeTblpe CTPaHbl C CYpPOBbIM
knumatoMm: Poccusi, KazaxctaH, MoHronus, Kutam

3oHupoBaHue tepputopumn 6. CCCP n Kutasa npwm
cpe.quM TemnepaType Bo3.qyxa B siHBape

Mongolia
t. ,<-20°C

Kazakhstan
t. ,<-10°C



[TouTn HUKTO B EBpone He XXnBeT B YCNOBUAX

C OBOIo KfrimmMmaTa
yp NMNoTHOCTL

HaCelieHUA

[MrnoTHOCTL HaceneHus B DMHNaHann
B LLiBeuun

POPULATION



Mouytn BCe HaceneHue Poccuun xXuBeT B
CYpPOBbLIX KITUMaTU4YeCKUX YyCJNTOBUAX




CpeaHAAa mecsiyHasa TeMnepartypa B ukofne Ha
Tepputopumn 6. CCCP

PacnpeaneneHune Temnepartypbl JIETOM TUMUYHO
OJ1S1 CeBePHOro nonyliapus.

UYem AanbLue Ha 1or, TeM Tennee.



OCHOBHON HOPMaATUBHbLIU OOKYMEHT B Poccum
Nno 3HeprocobepexeHUro B 34aHUAX.

MUHHCTEPCTBO PETHOHAJIbHOI'O PA3BUTHSA
POCCHUCKOH ®EJEPALIUN

(MMHPETI'MOH POCCHH)

IIPUKA3

or*_30 " Wions 201_2r M 265

06 yraepnennn csosa npasua «CHull 23-02-2003
«Ten/ioBas 3a1KTA 3AAHMID

B cootsercTBuu ¢ PesepansHeIM 3akoHoM 0T 30 fexabpsa 2009 r. Ne 384-03
«TexHHUeCKuii pernamMeHT O 0e30macHOCTH 3NaHWH W COOPYKEHHH (Cobpanue
sakonopartensctsa Poccuiickoii ®enepaunu, 2010, Ne I, ct. 5), nocraHoBneHuem
Mpasutenscrsa Poccuiickofi  Penepaunr ot 19 nosbps 2008 r. Ne 858
«O nopsaxe paspaboTku W yTeepxaenus csozos npasuan  (CobGpamnne
saKononaTensctsa Poceuiickoii ®enepaunn, 2008, Ne 48, cr. 5608), nynkrom 5.3.15
MMonoxenus o MunucTepeTse perHoHansHoro passutia Poccuiickoit ®epepauny,
yTBEpKACHHOTO  focraHopaernem  [lpasurenscraa Poccuiickoi  Deaepaumni
ot 26 suBaps 2005 r. Ne 40 (CoBpanue 3akononatensctsa Poceniickoii Denepauns,
2005, Ne S, ¢1. 390; 2007, No 45, c1. 5488), npHKka3siBat:

1. Yreepauts u BpecTH B faeiicteue ¢ | wons 2013 r. csoa npasun
«CHull 23-02-2003 «Tennosas 3alu¥Ta 3AaHWA»  COrIAaCHO  MPHIOKEHHIO
K HacTOSLIEMY NPHKa3y.

2. JlenapTaMenTy ~apXWTEKTYphl, CTPOMTENbCTBA W  TPAIOCTPOMTENBHOI
nonutuku (J1.B. 1llanosan) nepefats KONKIO HACTOALIEro npikasa MeaepanbHoMy
ABTOHOMHOMY YupexaeHHI0 «DeaepanbHblii LeHTP HOPMUPOBAHHS, CTAHAAPTH3ALHH
4 TEXHMYECKOH OLEHKH COOTBETCTBMSA B CTPOMTENsCTBE» NS  H3TOTOBNCHHA
w pacnpocTpatenus cBona npasusi «CHuIM 23-02-2003 «Tennosas 32114Ta 30aHH.

—

H.o. MunucTpa C.B. Bepewaruu

MWHUCTEPCTBO PETMOHANIbHOI'O PA3BUTUA
POCCUMUCKOWU ®EOEPALINA

cBOOonNPABUN CI 50.13330.2012

TEMNOBAS 3ALUUTA 30AHUA

AxTyanusaupoBaHHas peaakums

CHwuI 23-02-2003

W3panue ocbuumnansHoe

Mockea 2012
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CopepxxaHue CI150.13330.2012

O0J1acTh NPUMEHEHU S

HopmaruBHBIE CCHLIKHU

Tepmunsbl 1 onpeaeeHust

O0mue mos1oKeHus

TenuioBast 3amura 31aHUN

TenmoycToMYMBOCTH OrPAKAAIOIIUX KOHCTPYKIIMN
Bo31yXonpoHHIaeMoCTh OrpaKAAIIIUX KOHCTPYKIMN
3ammra or nepeyBJaAKHEHU OrPAKIAIIUX KOHCTPYKIUA
TensioycBoeHUE MOBEPXHOCTH MOJIOB

TpeOGoBanusa Kk pacxoay TenJji0BO YJHEPIrUd HA OTOIJIEHHE U
BEHTUJISAINIO 3TaHUU



Obsa3aTenbHble npunoxeHuna K Cl1 50.13330.2012

IIpuiaoxenue A

IlepedyeHb HOPMATHBHBIX IOKYMEHTOB

Ipunoxenue b

TepMuHbI U onipeaeIeHUSA

IIpuinoxenue B

Kapra 30H BJIaKHOCTH

Ipunoxenue I'

Pacuyer yneJIbHOM XapaKTEePUCTHKH Pacxoaa
TEIJIOBOM YJHEPIrUH HA OTOILUIEHHE KHJIbIX H
00IeCTBEHHBIX 31aHUN

IHpuioxenue K

Pacyer npuBeIeHHOI0 CONMPOTUBJICHUA
Temjaonepenadye GpparMeHTa TEMJI03alUTHOM
000J10YKH 3IaHUA UJIHU BbIJIEeJIEHHOU
Orpakaamume KOHCTPYKINHT

Ipuiaoxkenue 7K

Pacuer y1eJIbHOM TEIMJIO3AMIUTHON
XAPAKTEPUCTUKM 3TAHUA




PekomeHayemblie npunoxeHusa K CI1 50.13330.2012

Pacuer npuBeAeHHOI0 COMPOTUBICHUS
Ipuinoxkenue K | remuionepenade cBeTonpo3pavyHbIX
OrPAXKIAIOINUX KOHCTPYKIMM

MeToauka Terj10(pu3nYecKoro pacuera
Ipuiaoxkenue JI | HaBeCHBIX (pacagHBIX CUCTEM C
BeHTUJIMPYEMOU BO3AYUIHOM MPOCTOUKOHU




CnpaBo4Hble npunoxeHuuna K Cl1 50.13330.2012

Ipuioxenue /1

Ipuiaoxenune U

Ipuinoxenne M

Hpuiaoxenue H

IHpuioxenue O

Hpuiaoxenue 11
Ipuiaoxenue P

Ipuioxenue C

(I)opMa JJIA 3AIIOJTHCHHUSA SJHCPIrETUYCCKOI'0O Imaciopra
IIPOCKTA 3JaHUS

KosppuumeHT moriiomeHus COJTHEYHOM pauanuu
MaTepPUaJIOM HAPYKHOU MOBEPXHOCTH OTPAKIAIOIIECH
KOHCTPYKIMH

COHpOTI/IBJ]eHI/IH MMAPONPOHUIAHNIO JIUCTOBLIX MaTCPHUAJIOB U
TOHKHX CJI0€B IIAPOU30JIAIINN

IIpumep pacuera NpUBEICHHOI0 CONPOTUBJICHUS
Temjonepenaye gacaaa JKujaoro 31aHUs ¢ UCMOJIb30BAHUEM
pacyeToB TeMIePATYPHbIX MOJIEH

IIpumep pacuera yaeJbHOMU TENJI03AUIUTHON
XaPaKTePUCTUKU 31AHUS

IIpumep cocraBiieHus pasaesia « IHeProdPPeKTHBHOCTDH»
IPOEKTA KUJI0T0 A0MA

ConpoTuB/IeHHA BO3TYXOIPOHUIIAHHUIO CJI0€B KOHCTPYKIUHA

PacueTHble TEIVIOTEXHUYECKHE MOKA3ATEIU CTPOUTEIbHBIX
MATePUAJIOB M U3AeJIUl



TpeboBaHMA K Tenno3awuTte n
aHeprocbepexeHutro B Cl1 50.13330.2012



CTpykTypa TpedboBaHumM no
3HeprocoepexeHnto n tenno3awmte B CHull

 TpeboBaHMA K CONPOTUBIIEHUIO Tennonepeanaye
oTAesNbHbIX OrpaXxaarLlnuXx KOHCTPYKLUUNA.

 TpeboBaHue K yaenbHbIM TENJIONOTEPAM Yepes
00O0NO4KY 30aHUA.

 TpeboBaHue K yaenbHOMY noTpebneHuro
3HEepruun Ha oTonsieHne U BeHTUNALUIO 34aHuUA.



TpeboBaHUA K TEMNNMOBOMU 3aLuuTe
aktyanuanpoBaHHou pepakumu CHull 23-02-
2003 «TennoBas 3awumTa 3gaHmn» (CI1-13330)

1. MoanemMeHTHbIe TpeboBaHUs R > R"oPM

HOpM mp
R, =m_-R]

ons cTteH mp > 0’63

Mpumep: ansa Mocksbil R(’)”’”’p — 3,]_3 R:OPM =1,98 M2 °C/BT

2. KomnnekcHoe TpeboBaHue

k05 < k:fép k — Kxomn K06u4 AO

ko6, BT/(

3. TpeboBaHue K NnOTpeodNIeHUo .

0
3Heprum p o wmo wom s mom s somo  sowo

< q p Orannusaembiii 06bem, m*

A, [k05 + K pom — (k5blm T kpaa)' V- C] (1_ é) B,



OCHOBbI pacyeTa CONpPoOTUBIIEHUA
Tennonepenaye orpaxagaroLwmx
KOHCTPYKUUWN ONA onpeaerieHus Harpy3ku
Ha CUCTeMbl OTOMMIEeHNA 34aHUN



TpebyemMble 3Ha4Y€HUSA CONPOTUBIIEHUN
Tensionepegaye orpaxaeHn 3gaHun.

I'pagyco-cytku

TpebyeMble 3HAYEHNS CONPOTHBIIEHHMH Temtonepeaaue, M2 °C/BT, Orpakaarommx KOHCTPYKIHH

3aHus ¥ TTOMEIEHHs, KOYDHUIHEHTHI OTOIHTEIEHOTO [ToxpeiTHii 1 IlepexpsIThii uepJauHbIX, OKOH 1 OAJTKOHHBIX
neguo;{a rcor, Cren MEPEKPBITHI HaZl HaJl HEOTaILTHBACMbIMH JBepeil, BATPUH U ®donapeit
C-cyr/ron Ipoe3IaMu TIOJIMONBAMH H TIOJBATIAMH BUTpaKeil
1 2 3 4 5 6 7
1 Kuneie, j1Ieue0HO- 2000 2,1 3,2 2,8 0,3 0,3
npodurakTUdeckue U JIETCKHE
YUYPEKACHUSA, IIKOJbI, WHTCPHATHI, 4000 2.8 4.2 3.7 0.45 0.35
TOCTHHUIIBI U OOIIEKUTHS 6000 35 5,2 4,6 0,6 0,4
8000 4,2 6,2 55 0,7 0,45
10000 4,9 7,2 6,4 0,75 0,5
12000 5,6 8,2 7,3 0,8 0,55
2 OO611eCTBEHHEIE, Kpome 2000 1,8 24 2,0 0,3 0,3
YKASAHHbIX N 4000 2,4 32 2,7 0,4 0,35
AQJIMUHUCTPATUBHBIC U OBLITOBEIE, ! ! ! ! !
NPOU3BOJICTBEHHbIE U Apyrue 6000 3,0 4,0 34 0,5 0,4
371aHUS ¥ TIOMEILIEHHS C BIIAXKHBIM
W MOKDBIM PEXKUMOM 8000 3,6 4,8 4,1 0,6 0,45
10000 4,2 5,6 4,8 0,7 0,5
12000 4.8 6,4 55 0,8 0,55
3 TIpOoW3BOACTBCHHBIE C CYXHM H 2000 1,4 2,0 1,4 0,25 0,2
HOPMAJTbHBIM peXHMaMu* 4000 18 25 18 0.3 0.25
6000 2,2 3,0 2,2 0,35 0,3
8000 2,6 3,5 2,6 04 0,35
10000 3,0 4,0 3,0 0,45 0,4
12000 3,4 4,5 3,4 0,5 0,45




TpebyemMble 3Ha4Y€HUSA CONPOTUBIIEHUN
Tennonepepa4vye orpaxXaeHMu Xunbix 34aHUN.

20,63
RHOpM _ Rmpm ona cTteH m,20,
0 0 p Ona noKpbITUX mp20,80

3HaveHuss TpeOyeMOro CONpoOTHUBICHUA TeIJIonepeaaye
' 20
rCor, s Orpamz[alom?x KOHCTpPYKuMi , M~ °C/BT
(°C cyT.)/ron HOKpLITmUJ U wepIauHbIX OKOH H
CTEeH MepeKPbITHI HAJI . | OAJKOHHBIX
nmpoe3aaMu HEpERpLITHH aBepeu
2000 2,1 3,2 2,8 0,30
4000 2,8 4,2 3,7 0,45
6000 3,9 5,2 4,6 0,60
8000 4,2 6,2 5,5 0,70
10000 4.9 7,2 6,4 0,75
12000 5,6 8,2 7,3 0,80




CpaBHeHune ¢ DIN 4108

nabonremant - Hanke! Bausioffindustne - Kol N L4045679 - Abo-Nr. 000287 2000 2001 - 2004-06-28

DIN 4108-2:2003-07
Tabelle 3 — Mindestwerte fiir Warmedurchlasswiderstande von Bauteilen
Spalte 1 ' 2
. Wammedurchlasswideratand, B
Lk Bautelle
R
1 Aulenwinde, Wiande von Aufenthaltsrumen gegen Bodenrdume, Durchfahrien, offens Hausflure, Garagen, Erdreich 1,2
2z Wiinde seischen fremdgenutzten Raumen; Wohnungstrenmewande 0,07
zu Treppenraumen mil wesentich niedrigesen Innentemperaturen
3 (z. B. Indirakt beheizte Treppenrdume), Innentemperatur @< 10 °C, 0,25
aber Treppenraum mindestens frostre |
I 1 Treppenrawmwinde - {
| zu Treppenrdumen mit Innentemperaturen 8 = 10 °C [z B. |
i 4 Venwalungaqebsuden, Geschifshdusem, Unterrichisgebduden, 0,07 |
| Hotels, Gaststéttan wnd Wohngebdeds) |
i ] Wohnungstrenndecken, Decken owischen framden allgamein 0,35 '
- Arpedsraumen; Decken unler Rumen zwischen gedidmmben
B Dachachragen und Abseitenwanden bei ausgebauten i ibahii i
Dachasumean n zentralbeheizlen Birogebiuden 017
7 unrmithelbar an das Erdreich bis zu einer Raumtisfe von 5 m
Unlerer Abschiuss michl unierkellerter Aufenthaltsriume -
8 iiber ginen nichi baelifteten Hohlraum an das Erdreich grenzend
g CraChEn urmes Nicht ausgebauten Lachraumen, LMecken unber beknachbaren oder noch niedngaren Haumen; Decken unter belittatan 0,20
R&umen zwischen Dachschrigen und Abseilenwinden bei ausgebauten Dachriumen, wirmegedimmits Dachachragen
10 Kellerdecken, Decke gegen abgeschlossens, unbeheizte Hausflure u. 4.
1.1 nach unten, gegen Garagen (auch behelzte), Durchiahrens (auch 1.76 ,
| varschiielibare] und belliftete Kriechkeller® : |
| y l
Decken {such Dacher), die Aufenthaltsriume gegen die nach aban, z. B. Décher nach DIN 18530, Dacher und Decken unter '
"o i e o Terrassen; Umkshrdacher nach 5.3.3.
| N2 1.2

| Fur Umkehrdacher ist der berechnete WarrmedurehgangskoeFizient

3 Erhéhter Warmedurchizsswiderstand wegen Fulkalte,

nach DIM EN 150 6248 mil den Korrekiurwerien nach Tabefie 4 um
ALT ZU berechngn,

o




CpaBHeHue ¢ Kurtamnckmmm Hopmamu

. JGJ26-2010 «[MpoekTupoBaHUue aHeprocobepexeHna Xunbix
30aHUN B 30HaX C CYPOBbIM U XONOAHLIM KITUMaTOMY.

d

m

<, k2l
A

X K, ——H

4G5 4 T PRI RN % AR OB, 12203 4.6 5

PG5 R BT B 3 AR E [WI(m2-K)]

Coefficient to heat transfer

Km :]-/Ror :Zaiui +Z|j\{’j +an7(k



OpurnHan TpedboBaHUM K TENS0OBOU 3aLiuTe 30aHUN

F4.2.2-1 FEERA)REFESRRTIEESHRE HEk4.2.22
ERRE KW/ (? - K)] ERRAY KW/ (m? - K
El 4P 43R AL i3Eia g i Aud 1]
C e <3 fiﬁﬁ (4~8) BB K 7;:7957!{ = BERA |(4~3)EMRE| IERHK
B2 m 0.20 ‘ 0.25 0.25 B mEmMEE<0.2 2.0 2.5 2.5
1 0.25 0.40 0.50 ” 0. 2<EEm AR L <C0. 3 1.8 2.2 2.2
2925 3 ANBRIRAR 0.30 | 0. 40 0. 40 ml 3EEmEMRLE<0.4 1.6 L9 2.0
R TR 0.35 0.45 0.45 0. 4"WHEm M EL<0. 45 1.5 1.7 1.8
£ A 53 R 2 ] O 1.2 1.2 1.2 oo RGN R (oK) /W]
FBia 1.40 1.10 0.83
SREESEREZENA 1.5 1.5 1.5 _—
T M (5 LMY ME) 1.50 1.20 0.91
AITTRITEHE 1.2 1.2 1.2
BHEER <0, 2 2.0 2.5 2.5 F4.2.23 FR(C)XEFEMATEESHRE
5 . =
0.2< 1H<20. 3 1.8 2.0 2.2 HERAY KW/ (m? « K
< W@ B S . [w/( )]
@ 0. 3_WEmAA L <0.4 1.6 1.8 2.0 IRBR (~B3)BEMBH| IERH
0. 4 BUEEMEL<0. 45 .5 1.6 1.8 B @& 0.30 | 0.40 0. 40
:3E 2k ki S RiBHEERE R[ (m? « K)/W] 5 & 0.35 0.50 0. 60
Bih b 1.70 1. 40 1.10 TR HMRIEAR 0.35 ’ 0.50 0.50
T E5MNE (5 T IER A SME) 1.80 1.50 1.20 EREM T ZIAR 0.50 0. 60 0. 60
SEERSERBRZEMNE 1.5 1.5 1.5
F4.2.222 FEEB)REPEMATHESHRE o
] ] 1.5 X :
S AR KIW/ (- K)] SEERESERESENA 1.5 7 1 517 7
i L N
DERYE | -8 EHRK| 9 BN ATTEIER 1.2 1.2 h 1.2
B ® 0.25 0.30 0.30 RAWR L <0.2 2:0 25 | 2s
™ 30 s oas B o2<mm@ERE<0.3 1.8 2.2 2.2
EEHIMRREIR 0.30 0.45 0.45 g O 3<WHmERLEL<0.4 1.6 2.0 2.0
{EREH TR 0.35 0.50 0.50 | 0. 4<EtEmFR L <<0.45 1.5 1.8 1.8
S RRESIERE S 6 R RS 1.2 1.2 1.2 i3k Akt i REHEEME R[(m + K)/W]
SREESIERBEZENA] 1.5 1.5 1.5 Fh i 1.10 0.83 0.56
AT 1.2 1.2 1.2 M ESME (5 T IEARKSME) 1.20 0.91 0.61




OrpaxgatoLyve KOHCTPYKLUK cocTaBnsiiowmue 060mouKy 3aaHus

Koagpgpmynertsl rerionepegayqn, U, Br/(vP K)

1PpU STAKHOCTH 34aHNUST
=3 4-8 29
BesyepoayHoe nokpbiTHE 0.20 0.25 0.25
HapyxHas cteHa 0.25 0.40 0.50
MepekpbiTne Hag 6ankoHOM 0.30 0.40 0.40
MepekpbiTUE Hag HeoTannNMBaemMbIMU NoaBanamMmm 0.35 0.35 0.45

Pasagensiowmne cTeHbl Mexay OTonuTenbHbIMA U XONOAHBIMU NOMELLEHUAMU 1.2 1.2 1.2
[Bepu mexagy oTansmsaemMbiM U XONO4HLIMMO MELLEeHUSIMU 1.5 1.5 1.5

[eepu 6ankoHoB 12 1.2 12

OkoHa KoadpduuymeHT octekneHHocTn <0.2 2.0 2.5 25
0.2< KoachduumeHT octekneHHocTu <0.3 1.8 2.0 22

0.3< KoachduumneHT octekneHHocTu <0.4 1.6 1.8 20

0.4< KoadhpuuymeHT octekneHHocTn <0.45 1.5 1.6 1.8

OrpaxpaatoLime KOHCTPYKLUKN cocTaBnsiowme 060n04Ky 3gaHuns

Tepmmnyeckoe corpormnsreHmne
CJI0AITEI/ION30I151- UWOHHOIro Matepmana [(v

K)/B1j

ConpepnenbHbi NON CO CTEHOM

1.70

1.40

1.10

HaPY)I(HbIe CTeHbl noasanoB

1.80

1.50

1.20




Yem Oonblue conpoTuBneHue Tennonepepave, Tem
MeHee BbIro4HO ero yBenimuymBaTb Aanblue
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MpuBeaeHHOE CONPOTUBMEHUEe Tennonepenaye, m> °C/BT




Pac4yeT npuBegeHHOro ConpoTUBIIEHNA Tennonepe-
Aadve orpaxagarowmx KoHcTpykumm (CIN 50-13330).

R = . R™ > R
U+ LY+ N

AU => |L.Y, +> nx

Ynop cAaeJsiaH Ha CHUXXeHue TenymonoTrTepb
yepes TernysiotrexHn4yeckme HeogHopoaAHOCTM.

gt 0w

PacyeT rapMOHMU3NpPOBaH C
EN ISO 10211 «Berechnung
der Wearmestreome und

Oberfleachentemperaturen.




Knaccudukauma tennoTtexHn4YeckKkunx
HeogHopoagHoCTEU

B

[11OCKUN aneMer
U Br/(M2°C)

JINHEeNHbIN aneMeHT

Y Br/(moC)

ToYeYHbIN aneMer
L BT1/(°C)




OnpeneneHus notepb TennoThbl Yepes
TenrnoTexXxHn4yeckKkne HeoaHOpPOAHOCTM.

1 S 1 Mo rnagu KOHCTPYKLUUMU

V) Yepe3 NUHEUHYO TenoTeXHNYECKYH
HeoOQHOPOAHOCTb

X Yepe3 ToYeUYHY TennoTeXHNYeCKyro
HeoOO4HOPOAHOCTb

¥ ¥ OnpepenaroTcsa nyTemMm pacyeTa
TeMrnepaTtypHbIX NONen unu no tTabnuuam



Ona pacyeTa TenJ10BOU HAarpy3ku Ha cuctemy
OTONNEeHUA 34aHuUSA
[apMOHMU3auUusa ¢ aBCTPUNCKMMM HOPMaMM
ISO/FDIS 13789:2007 «Warmetechnisches Verhalten
von Gebauden - Spezifischer Transmissions- und
Luftungswarmedurchgangskoeffizient —
Berechnungsverfahren»

4.3 Direkte Transmission zwischen Innenraum und Auenumgebung

Der spezifische Transmissionswarmedurchgangskoeffizient durch die Bauteile, die den konditionierten Raum
und die Aulienluft voneinander trennen. wird entweder direkt mit Hilfe von numerischen Verfahren nach

SO 10211 oder nach Gleichung (2) berechnet:

Hp= > iA4U; + > ol + 2 ik (2)

HD_T &‘LT-FT',:J?LFL: TJ!";]

d



[[apMOHM3aLuMAa co WBeACKMMU HOpMaMM

Boverkets byggregler — foreskrifter och allmiinna rad, BFS 2011:6
BBR

Konsoliderad version

Konsoliderad version — senast dndrad genom BFS 2015:3 BBR 2?2

Genomsnittlig Genomsnittlig v arme2enon12aneskoefﬁc1ent for bygg-
vdrmegenomgangs- nadsdelar och kéldbryggor (W /m’ K) bestamd enligt SS-
koefficient Uy EN ISO 13789:2007 och SS 24230 (2) samt berdknad

enligt nedanstaende formel.

(ZUA +Z/ A +Z;( )
U = 1=1 1=1
" A

om




[apmMoHu3auua ¢ Kutamckumm Hopmamm

1. GB50736-2012 «OTonneHne, BEHTUNALMUA U
KOHOWLNOHNPOBaHME BO3ayxa» (Ha KUTaMCKoMm).
2. JGJ26-2010 «[NpoekTnpoBaHue
9HEeprocobepeXeHns Xnnblx 3gaHNin B 30HaxX C
CYPOBbIM U XOSTO4HBIM KIUMaTOM.

3. JGJ134-2010 «IlpoekTnpoBaHue
9HEeprocobepeXeHns Xnnblx 3gaHnNin B 30HaX C
nepexoaHbIM KIMMmaToMy.

4. JGJI75-2003 «lNpoekTnpoBaHune
9HeprocobepexXeHna Xnnblx 3gaHNn B 30HaxX C
TeNbIM KIMMaTOMy.

5. GB50189-2005 «[1poekTnpoBaHue

9HeprocoepeXxeHusi B 00LLIECTBEHHbIX 30aHUAXY.

6. GBT50176-1993 « TennotexHun4yeckoe
NPOEKTUPOBAHUE rPaKAaHCKUX 3a0aHUNY.

UDC =

i \EEXFETLIRE J][E@]

JGJ 26 —2010

P Z%2 J 9972010
FEFEFEL X B R
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Pac4yeT TennoBow HAalrpy3km Ha CUCtemMy oTonJsieHus
C UcnoJlsib3oBaHuemMm npmBeaeHHoOro conpotTmBJrieHnNsA
Tensfonepenaye

SR TS P
Q =K -A-(t -t)@A+Z3)
K = Rnp_[z(a U)+2(, v ) +2(0, - 7)) ]

B kaxxpom nomeweHUn eCTb COOCTBEHHbIN YHUKASIbHbIN
Ko3adphbuumeHT Tennonepeaaym, Ho Mbl CHYUTaeM AnA BCero
30aHUA.

H=K-A=[Z(A-U)+Z(L, -y,) +Z(N, - 7))
Q =H-(,-t,) 1+Zp)




MaTpuyHbin MmeTo4 ANA onpeaeneHus
TPAHCMUCCUOHHbIX NOTEPb TEMNNOTbI 34aHUA

CocTtaBneHune maTpuLl U NX YMHOXeHuUe

Q, =AT-H
Q BekTop —cTonoeu / \
t  TpaHCMUCCUOHHLIX TensionoTepb Qtl

ansa nomeweHusa, W

Q
BekTop-cTonbeuy yaenbHbIX 2
H rtpaHcmuccmnoHHbix TennoBbix Qt — Qt3
noTepb NOMeLLeHUA Yepes
HapyXHble orpaxaeHua, W/°C

A DOwaroHanbHas maTtpuua pasHuL \Qtn/
TeMnepartyp Mmexay BHYTPEHHUM U
HapyXHbIM Bo3ayxom, °C
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F- mMaTpuLa

U, W X YaenbHbIV NOTOK TennoThbl

yepes NNocCKyr, NIMHENHYIO U
TOYEYHYIO

TensIoTeXHNYECKYyHo
Heo4HOPOAHOCTb

U W/(m2°C)
Y W/(m °C)
X WI(°C)
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CpaBHeHue MeToAuK pacyeTa NpuBeOeHHOoro
CONMpPOTUBIIEHUSA Tennonepenaye
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Mpumep pacyeta No TemnepaTypPHbIM MOMASAM.

PacueT npnBeaeHHOro ConpoTUBIEHNS
Tennonepenaye CTeHbl CO WTYKATYPHbIM
chacagomM C TOHKUM WITYKaTypPHbIM Cnoem.



BepTukanbHbIN pa3pe3 CTeHbl C
TennousonsaumMoHHbIM hacagom WDVS




TeMnepaTypHble nonsa AnA pacyeTa
npuBeaeHHOro CONnpoTUBIIEHNA Tennonepeaave

JINHenHbIN aNnemMeHT 1

T 043 m

alfa=8,7 0_itaz23 043 m alfa=8.7
t=-28 - t=20 t=-28 t=20
0 WryraTypral O Wrykatypkal
BetoH O k.
prMY
B Wrykarypra? B WrykaTypka?
| Fara [ | Fara
W 4B ]
kABTT
B Crexknonaker B Crexnonaket
B Mena B Nena
III I| I II|I
| IIII|
| | || || || || | “
0.8 M 0.8 M

Q=12,0 Bt/m Q=11,2 Br/m



TemnepaTypHble Nonsa Ansl pacyeTra
npuBeAeHHOro COnpoTUBNEeHUNA Tennonepenaye

Dalfa=23 0.43 m B B0 alfa=8.7

B na t=20)
O Wrykatypra

B ¥enesogeToH
BN

B Crane

W rykarypra?

Dalfa=23 0.43m B e alfa=8.7

B na t=200
O Wrykarypral

B Kupnuy

C_Nnly

B Crane

O ma

C_Hnlnt

W rykaTypra?

0.2 m




AneMeHT bparmeHTa | YaenbHbIU re- YpoenbHble YoenbHbIN YacTb obwero
OMeTpUYEeCKHU norepwu NOTOK TEnsioTbl, | NOTOKA TensoTbl
M nokasaTenb TennoThbl 00yCnoBrNEeHHbIN yepes
3NIeMEeHTOM ¢dparmeHT, %
Keiie300eTOHHBII a, = 0,232 m?/m? | U, =0,275 U, a, =0,0638 17.5
pHUreJib ¢ y4aCTKOM Bt1/(M2 °C) Bt1/(M2 °C) ’
NMePeKPhITHA
Kupnuunast Kaaaka a,=0,768 m>/m? | U, = 0,262 U, a, =0,201 55 .2
Bt/(m2°C) Bt/(m2°C) ’
OKOHHBIIi 0TKOC, |, =0,149 m/m? | ¥, =0,104 ¥, 1, =0,0155 4126
06pa30BaHHBII Bt1/(M °C) Bt1/(M2°C) ’
JKeJj1e300eTOHHBIM
puresem
OKoHHBIiI 0TKOC, |, =0,476 m/m?> | ¥, =0,094 ¥, I, =0,0447 12.3
00pa30BaHHDII B1/(M °C) Bt1/(m? °C) ’

KUPNUYHON KJIAAKOU

/[100esb €O cTaJIb-HbIM

n, = 1,85 mrr/m?

x1 = 0,0052 Br/(

1 N, =0,00962

2,64

CepAeYHHKOM HA °C) Bt/(M? °C)

AKeJ1e300e TOHHOM

puree

06eab co cTadb-HbIM | N, = 6,15 mt/™M? | y, = 0,0048 B1/( | x, h, =0,0295 810
cepaeYHHMKOM Ha °C) Bt/(M?2 °C) ’

KHPIUYHON KJIAJKe

0,364

100%




[NpnBeaeHHOEe conpoTuBNeHne Tennonepenaye
KOHCTPYKUuun WDVS

Rnp —

ZU a. +Z‘PI +ZK n,

1

R = =382 u*°C /| Bm
0,0638+0,201

1 1
Rnp — —_
° 0,0638+0,201+0,0155+0,0447+0,00962+0,0295 0,364
=275 m°°C| Bm

2,(5
' =

, =0,72
© 382




PacuyeT conpoTtuBneHua tennonepeaaye
orpaxparoLien KOHCTPYKLUM C UCMONb3OBaHNEM
CI 230.1325800.2015 «KoHCTpyKUuuu orpaxapatoLiue
3aaHuUN. XapakTepucTukKn TennoTexHn4ecKknx
HeoaAHOPOAHOCTEWNY.

i
AZ

MWHUCTEPCTBO CTPOUTENLCTBA
W KUNULLHO-KOMMYHAIIBHOIO XO3AWCTBA

POCCUICKOW ®EAEPALIAN
MHHHCTEPCTBO
CTPOMTEJIBLCTBA A JKIJIHAIIHO-KOMMYHAJIBHOTO
XO35ICTBA POCCHICKOM ®EIEPALIAH CBOANMPABUN CIM 230.1325800.2015
(MHHCTPOH POCCHH)
NPHKA3
o & " anpes 2015T. Ne 467/ e
— KOHCTPYKLUUU OIrPAXOAKOLLIUE

30AHUA

XAPAKTEPUCTUKM TEMNNOTEXHUYECKUX
HEO[IHOPOHOCTEW

06 yraepxaenun cBoja npasua «Koncrpykunu orpaaaomue 30aHuk.
XapaKkTepHCTHKH TeNIOTEXHHYECKHX HEOAHOPOAHOCTEH»

B cooTBeTCTBMM O cTaThel 16 (eniepaibHoro 3akoHa ot 27 nexabps 2002 r.
No 184-®3 «O TeXHHYECKOM PErylHpOBAHHU?, [paBunamu  pa3spaboTKH
W YTBEPXKJIEHHA CBOAIOB NPABHJL, YTBEPXK IMH TOCTaHC M [IpaBuTenscTsa
Poccuiickolt ®enepaumn ot 19 HosGps 2008 T. Ne 858, noamyHKToM 5.2.9 MyHKTa 5
Monoxenus © MHUHACTEPCTBE CTPOMTENBCTBA M  IKHJIHIHO-KOMMYHANBHONO
X035HCTBa, YTBEPKACHHOTO MOCTaHOBJICHHEM TpasutenscTsa
Poccuiickoit degepauun ot 18 Hosbpa 2013 . Ne 1038, npuKa3bIBAIO:

1. YTBepAUTh H BBECTH B [eHCTBHE C 30 anpens 2015 roga npuiaraemslii CBOA
npasut «KOHCTPYKIIMH Orpaarolie 3janmii. XapaKTePUCTHKH TEIIOTEXHHYECKHX
HEOHOPOXHOCTER».

2. JleniapTavenTy ~rPalOCTPOMTENLHOH  JeATeNLHOCTH M APXUTEKTYPbI
ofecneunts OMyGIMKOBaHHE HA ODHUAATBHOM calite Munctpos Poccun
5 uH(OPMALHOHHO-TEICKOMMYHIKALMORHOR  CeTH «WHTEpHET TeKCTa
yTBEPXKIEHHOTO ~ CBONA  TpaBuil «COHCTpYKIMH ~ Orpaaiouye 3JaHHKH.
XapakTepuCTHKH TETUIOTeXHUIeCKHX HEOMHOPOJHOCTEH» B DIIEKTPOHHO-LHU(DPOBOH
dopme B cpok 1o 15 Mas 2015 roza.

3.KoHTponh 3a  MCIHOJNHEHMEM  HACTOAWEro — MpHKaia BOINONHTH
Ha 3aMecTuTeNs MHHUCTPa CTPOWTENBCTBA W KHJIHIHO-KOMMYHAIIBHOTO X03AHCTBA

Poccuiickoi ®enepaunn 10.Y. Peitnsina.
/ JLO. Crasuuksit

W3panue odmuymansHoe

W.o0. MunucTpa Mocksa 2015




CopepxaHue

BBenenue

O0J1acTh NPUMEHEHU A

HopMaTuBHBIE CCBHLIIKH

TepMuHbl U onipeaeIeHUs

OO01IHMe moJIoKeHu

Ol W PN

PacyeT npuBeIeHHOI0 CONPOTHUBJIEHUS
Temjionepeaadye pparMeHTa TenJ03alUTHON
000/109KHM 31aHUA WJIM BbIJIEJCHHON Orpakaaromien
KOHCTPYKIUH

Pacuyer yaeJbHBIX IOTEPH TEIJIOTHI Yepe3
HEOIHOPOAHOCTH OIPAXKIAAIOIIEH KOHCTPYKIUHA

AJITOPUTM pacyeTa NPUBEICHHOI0 CONMPOTUBJICHUSA
Temjionepenaaye.




IIpuaoxenue A
Ipuinoxenue b

Ipuioxenue B

IHpuiaoxenue I'

Ipuaoxenue /1

IHpuiaoxenue E

CopepxaHue

IlepeyeHbs HOPMATUBHBIX TOKYMCHTOB
TepMuHbI U onipeaeIeHUA

TunoBasi pa3oMBKa HA TEMJI03aLUTHBIE
3JIEMEHTHI OCHOBHBIX BU/I0B CTEH

IIpuMep pacueTa NpUBEIEHHOIO
CONMPOTHBJICHUS TeIJIonepeaadye CTEHbI
"KHJIOTO I0MAa

IIpumep moadopa TemI03auMTHBIX
3JIEMEHTOB CTEHBI JJIS1 JOCTHKEHUSI 11eJIEBOTO
CONMPOTHBJICHHS TeIJionepeaade

Tadauubl pacyeTHBIX 3HAYECHUN YIEJIbHbIX
OTEPH TEIJIOTHI Yepe3 HeOAHOPOAHOCTH
OrPAKIAIOINUX KOHCTPYKIUI



7. Anroputm pacyeTta npuBegeHHOro
conpoTUBIIeHUA Tennonepepaye

a) PacyeT npuBeaeHHOro cConpoTuBnNeHus Tennonepeaaye
orpaxaarLluen KOHCTPYKLUUWN.

0) Moabop anemMeHTOB NPOEKTUPYEMOU KOHCTPYKLUUU, ANSA
AOCTUXEHUA LUerieBoro ConpoTuBIieHNA Tennonepepnaye.



TABJTINLUbI PACYETHbIX 3HAYEHUWU YOEJNBbHbIX
NOTEPb TENNOTbI YEPE3 HEOOQHOPOOHOCTU
ONPAXOAKLWMNX KOHCTPYKLUUN



Tennon POBOAHbIE BKINKHO4YEeHUA B

orpakaaroLwmx KOHCTPYKLUAX

Keses Knaaku TpexcJaoin CPTK Cuctrembl | Toukocte | CTeHBI C
6 bI€ CTCHBI C HapY>KHOU HHBIC BHYTPCHH
00€TOH yppexkTHBH TEIJIOM30JI | MAHEJIH M
HbIC bIM YVTCILJIN- AU C (B TOM YTCIICHHU
TPexcJa TCJICM U BCHTUJINP qgucJie cM
. 00JIMIIOBKOM yemou COH/JBHY-
OMHbIC W3 KHPIHY- BO3IYIII- naHeJn)
MmaHeJl HOU KJIAJAKHU HOH Mpoc-
u JJOUKOHU
I'uOkue cBA3M WU + +
HITMOHKH
TapeJsib4aThlii aHKep + + + + +
Ta6u. E4 Taba. E4 Tabua. E4 Ta6a. E.4 Ta6a. E.4
KponumreiiHbl +
HIBBI KI2TOK +
Ta6u. E.1-E.3
ConpsiskeHne ¢ mnepexp. + + + + + + +
U 0aJIKOHAMH Taoa. E.5-E.10 Taoa. E.11-E.16 Ta6a. E.17-E.21 Ta6a. E.17-E.21 Taon. E.22-E.23 | Taoa. E.24-E.26
CThIkHU NaHe el + +
CThIKM ¢ OKOHHBIMHU + + + + + + +
010KaMH Tabu. E.29 - Ta6a. E.32 - E.33 Tabua. E.33-E.35 Taba. E.36-E.37 Tabua. E.38
E.31
Ipumbikanne K + + + + + +
LHOKOJbHOMY Ta6a. E.39 Taoa. E.40 Ta6u. E.40 Tao6.. E.40
OrpakIeHHI0
Meraji. NPOTHBOIOK.. + +
paccedykn
Yriabl + + + + +
Taoa. E.27 Taoa. E.28 Taoa. E.28 Tao0a. E.28




YaoenbHble NnOoTepyu TENNOTbl Yepes3 WBbI KNaaKku us3
ONOKOB OCODO Nnerkoro n A4YencToro 6eToHa.
(Tabnuubl E.1 - E.3)

dkn
»
dumsa
74
s a0 MM
Ap :L=[}_2 Apac=0,7 Apac=2,0 Apac=0, Apac=0,7 Apac=2,0
d., =200 mm d,..=300 mm
Aean=0,08 | 0,004 0,02 0,057 0,003 0,015 0,041
Agan=0,15 | 0,002 0,015 0,048 0,001 0,012 0,037
Axan=0,3 -0,002 0,008 0,037 -0,001 0,007 0,03
d. =400 mm d,. =600 mm
Agan=0,08 10,003 0,012 0,034 0,002 0,008 0,024
Agan=0,15 10,001 0,01 0,031 0,001 0,007 0,022
Agan=0,3 -0,001 0,006 0,026 -0,001 0,005 0,019




Tapenb4yatbin aHkep B COTK u cucremax
Hapy>XHON TensIOn3onsALUNU C BEHTUNNpyeMou
BO3A4YyLWHOM npocnoukou. (Tadbnuua E.4)

Nonmmep I r,f Br/*C
Li=2 MM 0,006
2<L;<6 MM 0.005
o 6=<Li=11 mm 0,004
o 16<L,<24 MM 0,0025
24<L =40 mm 0.002
40<L,; =70 mm 0,0015
——— - 70 My<L, 0,001
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ConpsikeHUs NANUT NepeKpbITUA CO CTeHaMM.
(Tabnuubil E.5 — E.26)

YoenbHble notepu tennotel VY, BT/(M°C), ana yana
NPUMbIKAHUA NNUTbI NEPEKPLITUA K CTEHE.
be3 nepgopaumnm nepekpbiTUA.

Tabnuua E.5
120 d =160 mm
A =0,13 A. =016 | A =021
/ /// KIIajKa Ka ! % B wa Y
%/} monomar d =200 | 0,567 0,508 0,431
{,:/,{f”,:’//'/,/f/’,:’/’:,;’,:’/;;’ El mnomlﬁ dKﬂ:3OO 0,488 0,442 0,381
iz d_=500 | 0,376 0,350 0,304
EEOKJIE,II;K&
7.
d =210 mm
d_=200 |0,700 0,627 0,535
d_ =300 |0,608 0,552 0,477
d =500 |0,474 0,442 0,385




YanenbHble notepu Tennotbl ¥, BT/(Mm°C), ana y3na
NPUMbIKaHUA NJINTbI NePeKPbITUA K CTEHeE.
Mepdopauusa 1/1. |

Knagka u3 6110KkoB nerkoro, oco60 nerkoro u s4emMcToro 6eToHa, Unu

KpynHoOopMaTHbIX KaMHel ¢ o6nuuoBkon kupnuiom. Mepcopaums 1/1.

120

77

KIaJKa

/7. MOHOJHT

¢ mepopammus

0ONIHIIOBOYHELH
KHpPIHY

Yaeabusbie Temionorepu \y, Br/(m °C), nast y3ia
CONPSIKEHUS IUTUTHI MEPEKPBITHS ¢ HAPYKHOM

CTCHOM.

Tosmuna nepexpoiTus, d =160 MM

A, =0,13 | A =016 | A =0,21
d,,=280 0,294 0,277 0,253
d,, =380 0,279 0,266 0,246
d,, =440 0,269 0,258 0,241
d,=510 0,257 0,249 0,225

Tosmuna nepexpoitus, d =210 mm

d =280 0,372 0,351 0,321
d =380 0,354 0,337 0,312
d =440 0,342 0,327 0,306




YaenbHble notepu Tennotbl ¥, BT/(M°C), ana y3na
NPUMbIKaHUA NJINTbI NEePEeKPbITUA K CTEHe.

be3 nepcdopauun nepekpbITUS.

Knagka n3 nycToTHO-NOPU30BaHHbIX KEpaMUYeCKMUX KpynHodop
MaTHbIX KaMHeW C NULUEBbIM CNOEM U3 KepaMM4YeCcKoro Kupnuya.

Vaeabubie temaonorepu y, Br/(m °C), pas y3aa
CONPSIKEHUS IUIMTHI TMEPEeKPbITHUS C HAPYKHOU
CTEHOM.

Tosmuna nepexpebiTus, d =160 MM

2o o A =013 | A_ =016 | A__=021
7/ xama d,_ =280 0,486 0,467 0,441
=7 1 77 oo d,_=380 0,429 0,415 0,394
% i d,_ =440 0,398 0,386 0,367
//// d_=510 | 0,361 0,352 0,201
V) e
TommuHa nepexpoiTus, d =210 MM
d,_ =280 0,604 0,582 0,550
d,_=380 0,537 0,520 0,493
d,_=440 0,500 0,485 0,462

d, =510 0,456 0,444




Tabnvua E.12. YoenbHblie noTepu TENMOTHI,
¥, Bt/(M°C), anga ysna npuMbiKaHUA NAUTbI
nepekpbITMa K cteHe. [Mepdopauma 1/1.

YaeabHsle Temionorepu Yy, Br/(m °C),
IS y3J1a CONMPAKEHUA MJINTHI
NMEePEeKPHITHA CO CTECHOI.

TommuHa nepexpoiTus, d =160 MM

=02 |%,=06 |[A,=18
2 4 R,=122 |03 0,298 | 0,346
I T .
= 7/ ocnossame R,=183 0302 [0313 |0,354
— 777 omom R,=244 |0304 [0315 0,352
T 77 777 RX%  mepbopamma Y
1 5 et R,=3,66 0,297 [0311 |0,344
— % | o meems |R,=61 |0283 [0298 |0323
5 OKJIaJIKa

Tosmuna nepexpeiTus,d =210 mm
R,,=122 | 0,379 0,373 0,421
R,,=183 |0,382 0,395 0,438
R, =244 | 0,385 0,396 0,435
R, =366 |0,377 0,392 0,426
R,,=6,1 0,36 0,377 0,406

| I . 4 e e Y e |




Tabnuua E.19. YoenbHblie noTepu TENNOTHI

¥, B1/(M°C), ans y3na conpsiXXeHnsa 6ankoHHOW MiunThbl
co cteHon. CTeHa ¢ Hapy>XHbIM yTEMnmneHnem u

TOHKOW 0bOnnuoBkow. lNepdopauna 3/1.

dH=160 MM
A=02 |A=06 |A=18
dyr
230 R.=15 |0279 |0265 0,285
gy 77 xnama - ’ ’ ’
1Ssee! R\,=3.0 | 0225 0,227 0.244
giﬁ /// MOHOJIHT yr : ) \
1eessid R =60
TS < mepdopamat | Nyr—>Y | 0,209 0,219 0,237
. /ﬁ Y yremmarens
Sesee
i
55 d =210 Mm

R,,=15 0335 0,315 0.333

R,,=3.0 | 0281 0,283 0.302

R,.=6.0 | 0,268 0.279 0,297




Tabnvua E.21. YaoenbHble notepu Tennotbl P,
B1/(M°C), onga y3na conpsXxeHns 6ankoHHON MIINTh
co cteHon. CTeHa ¢ HapyXHbIM YyTENNeHUeM 1 TOHKOM
obrnnuoskon. HTO B AaHHOM criy4Yae pacnonoXeHbl
HenpepbIBHO.

dyr 250

//9?9// 7/ /)| nanxa
HTS % MOHOJUT

V</, /X / //// ’////

A > vz

"4/ ) / / it // /

% 72 i HT3
/

vV // / / / // / / // -

yTennuTenb

dn
\\

7 \_poknajka




Tabnuua E.22. YaoenbHble notepu Tennotbl P,
B1/(M°C), onsa ysna conpsxxeHnsa 6ankoHHON MIINTb
co cteHon. CTeHa - TOHKOCTeHHas naHenb. bes
OONMULIOBKMW. '

d =160 mm
R,=20 |R,=40 |R,=7,0
be3s
; nepd | 0975 | 0,802 0,623
N 1/1  |0521 |0435 0,383
7///  MOHONHT
o 3/1 0,302 0,256 0,248
X% mepgopaums

5/1 0,221 0,190 0,193

8 yremmrens

d =210 mm
be3
nepd 1,179 | 0,985 0,777
1/1 0,640 | 0,550 0,487
3/1 0,371 | 0,329 0,316
5/1 0,271 | 0,244 0,248




Tabnuua E.25. YoenbHble notepu tennotbl ¥, BT/(M°C),
ONs y3na conpsiKeHua nnnTbl NEPEKPbITUS CO CTEHOMN.,

CTeHa c BHYTPEHHUM yTenneHuem. lNepdopaunsa 3/1.
d =160 mm d_=200 mm
%=0,2 |A=0,6 |A=18
R,=1,0 [0227 |0,206 |0,233
R,=25 |0227 |0242 |0,273
do 97 d,=160 mm d =400 mm
e TR0 0210 0477|0496
Z@H:g /  moHomHT yr— ’ ’ ’
. neppopuns |Ry=25 (0198 0,206 | 0,252
S : A 82¢  yrenmmens
g5 d.=210 mm d_=200 mm
7 R,=1,0 [0283 |0252 |0,273
R,=2,5 |0288 |0,300 |0,331
d.=210 mm d_=400 mm
R,=1,0 0265 |0219 |0,229
R,=25 [0252 |0,256 |0,302




Tabnuua E.27 YoenbHble notepu tennotbl ¥, BT/(m°C),

AN yrna Knagku

By Kbt BoruyTsiii Beinmykioro
20 TN IR Me=0.1 | Dean=0.18 | X =0.32
| ing/ ﬁ t f d.=200 | 0,051 0,085 0,136
Ir&?-.. FARRE | A A ,.«_q._.._'_atwi dKJIZSOU 01052 01088 01 143
NN d,=500 | 0,053 0,092 0,153
H N\T 120/ F BoruyToro
I d,=200 |-0.149 |-0.26 20,421
OCHOBAHHC
- d,=300 | -0,146 -0,257 0,427
L LT@.'IHLLUBU'-[JIML"!
i di=300 | 0,144 0,256 -0,436




Tabnunua E.28. YaoenbHble noTepu TennoThl
¥, Bt/(m°C), gnsa yrna COTK.

BeinykJioro

A=02 [A=06 |A=18

Bunyknsi R..=15 0,088 0,167 0,234
N R,,=3.0 10,076 0,121 0,15
OTHYTBHIH
R,,=6.0 0,06 0,082 0,093
Boruyroro
R,=15 |.0,177 -0,263 -0,311
R,,=30 |.0,141 -0,181 -0,199
R;,=6,0 | -0,109 -0,126 -0,133




Tabnuua E.33. YoenbHble notepu Tennotsl ¥, BT/(m°C),
Ons yana npuMbIKaHWs OKOHHOIO Brioka K OTKOCY.

\..-IJIIII.JJ’ 2L J" L% LLJIFL L ed D% ¥l .

d,=0 mm
b =02 | A=0,6 | A~=18
 pawa  ocmosamme |R,~15 | 0054 | 0,098 | 0,133
' da H ena Ry:=3.0 | 0,050 0,092 0,127
S T TR TR <60 0055 0097 [ 0,129
g d,=20 Mm
Se3e /078 R.=1,5 [0042 [0067  [0,083
] 250 R,=3.0 | 0,033 0,054 | 0,069
R,=60 |0034 |0056 | 0,068
d,=60 mm
R,=1,5 |0013 | 0031 | 0042
R,=30 |0 0010 | 0,019
R,=60 |0 0006 | 0,012




Tabnnua E.39. YaoenbHble notepu tennotsbl W,
B1/(M°C), ana yana npMmMmbiKaHUA CTEHbI K
LIOKONbHOMY OrpakgeHutio.

R,,=1,88
A.=0,1 | A_=0,1 |A_=03
8 2
d_=200 [0,071 |0,106 |0,157
e d =300 |0,084 |0,128 |0,197
— oo d_=500 |0,06 |0167 |0,251
YTCILINTECIb
L 00JIHIIOBOYHEIH R =3 , 13
//:///////,f/’,//:,’//,f/’:/’:,’:,//’:/’:,// KUpOHY L

7 d_=200 (006 [0,092 |0,138
L d_=300 [007 0108 |0,172
d_=500 [0,089 [0,143 {0,219




Tabnuua E.41. YaenbHble notepu Tennotbl ¥, BT/(M°C), ana y3na conpsixxeHus
CTeHbl C COBMELLEeHHbIM KpOBeSfibHbIM MOKPbLITUEM.

KposenbHblil kosep 20 criod
KposenbHblil kosep 10 crod

Mpalmep GumymHbId

APMUPOSaHHAS .M. CMSXKa

PasyknoHka
Tennou3onsyuoHHbIO Mamepuan

TMapousonayuoHHbIL cnol
MenesobemoHHOE OcHOgaHUE

hym

YKroH He meHee 5%

YknoH 1,5-2%

N
-/

X

T T T T KT Tt P T,
S

R

yrl

, M2 °C/BT

R

y12

, M2 °C/BT

1,5

3,0

6,0

dym:

R

o) (=)

OcHosaHue cmeHb!

Y

Ymennumens cmeHsl

y/ I\L“?) NN

) BepxHull cioli 8000U30NALUOHHOZ0 KOEPa Ha 8epm. NosepxHocmu

) HwxHul cnot 80dousonsayuoHHOZ0 Kospa Ha eepm. MoeepxHocmu

\/_h\/\[

/_
NS

Cnoll ycunerus

.

1,88

0,301

0,252

Dl ym:2

3,13

0,294

0,241

0,212

5,0

0,282

0,223

0,194

7,81

0,207

0,169




Tabnuua E.50. YgenbHble notepu tennotsl ¥, B1/(M°C),
Ons y3na conpsXXeHnUsa CTeHblI C COBMELLEHHbIM
KPOBENbHbLIM MOKPLITUEM.

IMonumepHas membpaHa

. Cmexknoxonem 100 a/ke.M
= — (10 PasyknoHka
- <9> TennousonsyuoHHbIl Mamepuarn 1
I e 8) TennousonsayuUoHHbIl Mamepuan 2
A
4'/"'\ MapousonayuorHsIt cnot o
%{ [MpoghunupoearHbll nucm doﬁ'}"oﬁ’ BT/ C
— /l
5
()——=f é’ _ !
\
_ | Rm, m? | 0,002 | 0,008 0,032 0,128
o1 _ (Rm | oC/Br
—f— —
' 1,88
0,031 | 0,106 0,25 0,56
= 3,13 0,036 | 0,099 0,221 0,507

Rym:

5,0
(1) CmeHosas caHOsu4-naHesb !

(2) Yaorok u3s oyuHkosaHHol cmanu monuwuHol 1 Mm dosecmu do emopoli 8onHbI Npoghniucma O 04 O 095 O 191 O 441
(3) ObnuyogoYHbIll nucm ! ! ! !

(4) MMonumepHas membpana wupuHold 130 MM 7’81 0,045 0,094 O, 171 0,375

CEY -
(5) CeapHol woe 30 MM

(5} Teneckonu4yeckull KperneXHbll aneMeHm

o -
(7)) MpuxumHas pelika

=
‘\8) MonumepHas membGpaHa Mo npoekmy
s o

(8) Ominue us oyuHKoeaHHoU cmanu

(10) KpenexHoiil amemerm
9 Rp



Tabnuua E.56. YaenbHble notepu TennoTbl y, BT/°C, 3a
cyeT yCTaHOBKM aspaTtopa.

KposenbHbili kosep 2ii cnoti
KposenbHbili kosep 10 cnol

lpadimep BumyMHbI
ApmuposaHHas y.n. cmsxka

PasykrnoHka
Tennous3onsuUOHHbIL Mamepuan

MapousonayuorHbIl crol

20
XKene3o8emoHHoe OCHOGaHUe Rng M C/ BT

1,88

0,008
0,007

/i

@_‘ |

oLl

DOR [ 3,13
o N R pe e pe e re e i

A dym 50

S oo 0,006

B 0% 7.81 0,004

S
N
\\
\\
\\
\\
\\
\\
NN
\\
N
N
\\
\\
\\
N
N
\\

@ HononHumenbHbll cnoli 6000U301AYLOHHOZ0 KoSpa @ Kepam3zumosbiil epasuti
@ Macmuka KposenbHas zopayas @ KposenbHbili aspamop

@ Monuypem. 2epMemuK



Tabnuua E.58. YaoenbHble notepu TennoTbl y, BT/°C, 3a
cUYeT nponycka rny4yka Tpyb 4yepes coBMeLLeHHOE

KpoBEernbHOEe MOKpbITUE.

KposenbHbill kosep 20 cnol
KposenbHeid kogep 10 cnod
Mpadmep GumymHeld
ApMUpOSaHHas .M. cmaxKa
PasyknoHka
TennousonayuoHHbId Mamepuarn
MapousonayuoHHsId cnod
JKenesobemoHHoe ocHosaHue

Dcmax

|
i dym
|
0 7 7
7// ///////////L. // ///e/ A //////.//7_’
NI 00 A
© =

MurumansHsil duamemp mpyGbl 25 MM

Qj MonumepHas pamka @j MoHmaxHas neHa

@J JsyxkomAoHeHMHbId @J MMyvok mpy6

~ ™ -
6umymHo-ronuypemaHosbil 2epMemuk '\5\) Memannudeckul cmakaH

dCTaK’ MM
Ry, M 80 140 260
°C/BT
1,88
0,055 0,087 0,141
3,13 0,05 0,08 0,136
50
0,042 0,069 0,119
7,81 0,032 0,055 0,097




Bcero npeacraeneHo okono 50 BuaoB y3noB
AnAa KoTopbix caenaHo okono 2500 pac4yeToB
TeMmnepaTypHbIX MOJien.

PaboTty BbinonHun K.T7.H. B.B.Ko3noB



Tabnuubl AnNa yaenbHbIX NOTEePb TeNnoThbl Yepes
TUNMUYHbIE TeNJIOTeXHNYEeCKMe HeOaAHOPOAHOCTM.
'pyb6oe npubnunxeHune. (BeBegeHo B P. KazaxcTaH)

NMNognexut ytouHeHuUto npu aktyanusauuu CI1 230

Y3ea Heranmn YiaejbHble OTEPH TENJIOTHI
- A3 KOPpPO3MOHHOCTOMKOM CTAJIH
PP X 1. =0,02 Br/°C
IJI0IAAL cedyeHus <250 mm
- I3 KOppPO3MOHHOCTONKOM CTAIHU
nomaab cedenus = 250 mm? v =0,04 Bt/°C
. - I3 cranu momaas cedenus <250 mm?
KpoHiureitHbl ;
BenThacana - 3 cTaam miiomaab ceueHusa >250 mm- , HO
<600 Mmm? ¥ =0,06 B1/°C
- I3 amroMuHuA IUI0IIAAL cedeHust <250 Mmm?2
- I3 cranu miomaas ceyenus = 600 mm?
- U3 aioMuHNS TLUI0IAAb CeYeHus > 250 Mmm?, ¥ =0,09 Bt/°C
HO <600 MMm?
/T100eaun co
CTAJIbHBIM JInameTpom < 8 Mmm ¥ =0,006 Bt/°C

CepAeYHHKOM
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ConocTtaBrnieHne HaTypPHbIX U3MEPEHUU ¢
pac4yetamu no CI150.13330.2012

Mo AaHHbIM K.T.H. C.1.KpbIwoBa



Pe3ynbTaTtbl u3amepeHun conpor.

Tennonep. ULOUUC

HN3mepennbie IIo nmpoexkTy Pacuer no CII
1,0-3,03 3,48 1,92
2,39-2,87 3,75-3,90 2
1,82-2,59 3,28-3,31 1,61
1,99 3,75 1,81
1,52-2,98 3,03-3,39 1,9
41 1,96
1,2 2,74-2,84 1,27
2,33-2,5 3,25-3,92 2,01
2,32-2,88 2,55-3,88 1,31
2,33 3,52-5,8 2
1,79-2,11 3,25 1,33
1,95-2,6 3,06-3,57 1,77
1,91 2,76-3,18 1,66
1,15-4 3,45-3,69 1,61
1,68-2,38 2,75-3,54 1,95
2,12 3,6 1,69
1,25 2,38-2,5 2,49
1,53 2,38-2,5 2,49




ConocTtaBneHue CONpoTUBMEHUN Tensionepenaye, NPUHATbIX
No NMpPoeKkTy un paccuutaHHbiX no Cll ¢ akcnepMeHTarnbHO
onpeaeneHHbimm N'BY UBUNUC (C.U.KpbiLioB)

PaccuuTaHHble 3Ha4YeHusA

4,00 +—

@ 10 NpoeKkTam

B pacyert no Cr1

CpeaHee no npq

3,00

2,00

CpegHee no.u3m

1,00

CpepHee no CIl

Yo/

0,00 +

0,00

1,00

2,00 3,00

MN3mepeHHblIe 3Ha4Ye HUA

4,00

CpenHue 3Ha4eHusd
N3mepeHHble R =2,15

[1o npoekTy R =3,3

5:33_215=053
215

Pacyetrno CI1 R=19

215-19
215

o =012




ConocTtaBneHne TPaAaHCMMUCCUOHHbIX TennonoTepb
npu pacyete no npoekty n no CI 50.13330.2012 r.

6000

5000

4000

3000

Harpy3ka npu pacuyeTte no HOBOMY
&
8

1000

y = 1,4239x
/

¢ Pangt
B Pap2

JInHewHbin (Pag1)

/ = 1,3765x

JlnHewHbid (Pag2)

Harpy3ka npm pacuyete conpoTMBneHus
Tennonepeaaye no crapomy

500

[1pu pacyeTe npnBegeHHOro
CONPOTUBIIEHUA Tennonepeanaye
cTeH no HosomMmy CHwul1 Harpy3ka
O0SKHa ObITb NOBbILLEHA

Ha 38-42%



OcHoBbI pac4yeTa IHeprocoepexxeHus B
30aHUN



BbIBOJ YpaBHCHUSA JHCPIUU TEPAECMOHU
TEJOM IMPH OXJIAKICHUH

3axoH HeroTona
q=C(t,-t,)

I'ne

J — IIOTOK TEIIOTHI, BT;

C — ko3 punmeHT nponopuroHaibHocTu, BT/ °C;

(t, — t,) — pa3HOCTH TeMIepaTyp Tela U OKpPY>Karolero Boayxa, °C.

LinnnHap ¢ Bogon
N TEPMOMETP

B 9KCMepuUMeHTe
. HetoToHa

KosimuecTBO TEIIJIOTbI, HOTepHHHOﬁ TEJIOM 3a BpeM4 Z COCTABJIACT

Q=[adr=[C(t,—ty(r))dz =C[(t, —ty(7))dz
0 0 0



JKCcnepnMmeHTanbHoe
noaTBepxXaeHue 3aKoHa
HbloTOHa Ansa 3gaHuun

The steam consumption for heating of two.public'
buildings connected to the district heating system

of Charlottenburg in Berlin. From Schulz (1955).
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BbIBOJ ypaBHEHM TEIVIOBbIX MOTEPh 3/IaHUSI

Z= Zorl — HPOHOJIZKUTCIbHOCTDb OTOIIUTCIILHOI'O IICPpHUOJAA, CYT./ roa,

Q=Cf(t6—tn(r))dr C=k-V  ICOIl= j"(tg—tH(f))dz
0 0

k — ynenbHas xapakrepuctuka, Br/(m3 °C;

ZOI’l
Q=kv [(t,~t,(r)dz=k-V.Ircorn Q=k-V-rcor
0

V — orammBaeMslli 00bEM 37aHUA, M°;
(t, —t,) — pa3HOCTH TeMIepaTyp BHYTPEHHETO U HapYy>KHOTO BO3ayxa, °C.



YiaeabHas XapaKTePUCTUKA MOTPeOJIeHUSA S HEPIUU HA
OTOIJICHUE M BEHTUJISIUIO 3{aAHUSA

OOmuii BUJ yaeJIbHOW XapaKTEPUCTUKU Q=k-V-I'COIl
noTpeOJICHHUS] SPHEPIMH Ha OTOIICHUE M BEHTHISALIMIO 30aHUS
k = a1k06 + a2keeHm + a3k6bzm + a4kpad

K — ynenbHas xapakrepuctuka, Br/(m° °C;

K — ymenbHast XxapaKTepHCTHKA, HA OTOILICHUC
u Bentwrsiuio 3ganus B CIT 50.13330.50 Bt/(M? °C;

Ao = [k05 +Kym — (k6b1m + kpaa)' \a C] (1_ ‘i) B,



HopmMupoBaHue u pacuyeT «yaefnibHOro
noTpeodrieHnsa aHeprmm» Ha oTornneHne wu
BEHTUNAUMIO 30aHUNA npeablaywen pegakumm
CHwuI



HopmMupoBaHue u pacuyeT «yaefnibHOro
noTpeodrieHnsa aHeprmm» Ha oTornneHne wu
BEHTUNALMUIO 34aHNA npeablaylen pegakumm
CHwul1 23.02.2003



Tabnuua 9 — Hopmupyembin yaenbHbIN pacxon

TEensoBOWU IHEPrun Ha OoTonJsieHue 34aHNu |,

kDx/(m2-°C-cyT) unu [kOx/(m3-°C-cyT)]

OTaXHOCTH 3IaHUU

Twrel 3nanui 12 u
1-3 4,5 6,7 8,9 10,11
BBIIIIC
1 JKunbie, rOCTHHHIIBI, I[To TabGmuie 8 85[31] | 80[29] | 76[27,5] | 72[26] 70[25]
OOILIEKUTHUSA
2 OO1IeCTBEHHBIE, [42]; [38]; [36] [32] [31] [29,5] [28] —
KpOMeE TIEPEUHCICHHBIX COOTBETCTBEHHO
B 1103. 3,4 1 5 TaOnuIBl | HAPACTAHUIO ITAXKHOCTH
3 ITOMUKIAMHUKY U [34]; [33]; [32] [31] [30] [29] [28] —
Je4eOHbIe YUPEKACHNUS, COOTBETCTBEHHO
JOMa-UHTEPHATHI HapaCTaHWIO dTAXXHOCTH
4 ]JlomKoNbHbIE [45] — — — — —
YAPEKICHHSI
5 CepBuCHOTO [23]; [22]; [21] [20] [20] — — —
00CITy’)KHUBaHUS COOTBETCTBEHHO
HapacTaHUIO dTAKHOCTH
6 AIMHUHUCTPATUBHOTO [36]; [34]; [33] [27] [24] [22] [20] [20]

HazHaueHus (0(PpuCk)

COOTBCTCTBCHHO
HapaCTaHHUIO 3TAXKHOCTH




Tabnuua 9 — Hopmupyembin yaenbHbIN pacxon
TENMOBOW 3HEPruM Ha oTonneHue 3aaHui, (,

kx/(m?2-°C-cyT) nnu [kOx/(m3-°C-cyT)]

des req
0, =0,
DTaXHOCTH 30aHUN
Tunel
SR -3 | 45| 67 | 89 [1011] *"
BBIIIIE
1 JKunrle, ITo 85 80 76 (2 70
roctuHUnel, | Tadmu- | [31] | [29] | [27,5] | [26] | [25]
OOIIEKUTHAS e §
BbicotTaataxa 2,74 2,76 2,76 2,77 2,80




AHanNn3 eauHULbI U3MepPeHus

3Kﬂ9fc _ 1000 3ﬂofc 001157 ]im
m°C-cym 24-3600 m°°C-c m°C

YoenbHbIN pacxoa aHeprum - onsnyeckKkasa BeriuvunMHa,
YUCIIeHHO paBHasA KOfIM4eCcTBY 3HEepPrumn pacxogyemMmom
Ha HarpeBaHue 1 m° oObema B eAUHULYY BPEMEHMN.

YoenbHas xapakTepucTuka - omanveckasa BesiIMunHa,
YMCIIeHHO paBHas KONIM4YeCcTBY 3HEpPrum pacxoayemMom
Ha HarpeBaHue 1 M3 06bema B eAUHULYY BPEMEHM

npu nepenage temneparypsbi B 1 °C.

Hopmupyemasn B ctapom CHull BennumnHa aBnsietcs

He yaesribHbIM pacxoAoM 3Hepruum, a yaenbHoOu
XapaKTepPUCTUKOMN.



Hopmupyemasn ygenbHasa xapakrepucTuka
pacxoza TensioBOU 3HEepPrum Ha oTonsieHve u
BeHTMNAUMIO 30aHusA , Bt/(m3-°C)

P mp
qom S qom

OTaXXHOCTH 3IaHUS

Tan 3nanus 1 2 3 | 45 | 67 8,9 |10,11| 12u
BBIIIIE

1 JKusbie MHOTOKBapTUPHBIE, 0,455 | 0,414 | 0,372 | 0,359 0,336 0,319 0,301 | 0,290
TOCTUHHUIIBI, OOIIEKUTHS
2 OO1ecTBEHHBIE, KPOME 0,487 | 0,440 | 0,417 | 0,371 | 0,359 0,342 | 0,324 | 0,311
MEPEUNCIIEHHBIX B CTPOKax 3—6
3 T1OMUKIIMHUKY YU JIeYeOHBIE 0,394 | 0,382 | 0,371 | 0,359 0,348 0,336 | 0,324 | 0,311
YUPEKIACHUS, TOMa-HHTCPHATHI
4 JIOUIKOJIbHBIE YUPEKACHUS, 0,521 | 0,521 | 0,521 - - - - -
XOCIIHCHI

5 CepBUCHOTO 00CITYKHBaHUSI, 0,266 | 0,255 | 0,243 | 0,232 0,232 -
KYJBTYPHOAOCYTOBOM JAECATECIIb-
HOCTH, TEXHOITAPKH, CKJIaJIbI

6 AIMUHUCTPATHUBHOTO 0,417 | 0,394 | 0,382 | 0,313 0,278 0,255 0,232 | 0,232

Ha3zHaueHus (0(PuCh)




HopMupyemas yoenbHas XxapakTepucTuka

pacxoAa TensioBOU 3HEPrum Ha OoTonJsieHve U
BeHTMNAUMIO 30aHus , Bt/(m3-°C)

P mp
qom S qom

Tun 3gaHus OTaXXHOCTb 30aHUS
4.5 6,7 89 (10,11 | 12wm
BblLLE
YKunble, 0,359 | 0,336 | 0,319 0,301 | 0,290
rOCTUHULbI,

oowexnTunsa




PasHuua mexay yaernbHOU XapakKTepuUuCcTUKOUn
noTpebneHna aHeprum v yaeribHbIM NoTpebneHnem
JHeprum.

YoenbHasa XapakTepucTukKa noTpedbneHns aHeprmm
- dusnyeckasa BennMYnUHa, YMCrNeHHoO paBHas
KONIM4eCTBY TENnsioBOMN 3HEepPrum noTpednaemMoun Ha
otonneHue 1 m° o6bemMa B eANHULYY BPEMEHMU, Npun
pa3HocTu Temnepatypbi B1°C. Bt/ (Mm3°C).

yoenbHoe notpebneHue aHeprum — cpusanyeckas
BeNMMYMHA, YMCIIEHHO paBHas KOfIM4eCcTBY
TEenmaoBOWU 3Heprun, NoTpedrieHHON Ha OoTonJsfeHue
1 m° oObema B eauHuuy BpemeHun. Ox/(m? ropn).




YaoenbHaa XxapakTepucTuka pacxoaa TensioBom
3Hepruu Ha oTonneHne U BeHTUNALUIO 34aHuUsA

a., <0,
07, = K+ Koy — (K + K 00)-v-C |- (1) -B,
a2, |= Bm/as® °C)

YpoenbHbIN pacxoa TenmoBOU 3HEepPrnu Ha oTonrieHmne
N BEHTUNALMUIO 34aHUN 32 OTONUTENbHbLIN Nepuoa

g= 0,024 - 1'COI!I- qu KBT 4/(M3erop)
g = h- d KBT 4/(M2erop)
rcom=(t -t ).z

OWl.I’l.



YaenbHaa XxapakTepucTuka pacxoaa TensjioBomn
3Hepruu Ha oTonneHne U BeHTUNALUIO 34aHuUsA

d;,, = [k05 + K porn — (k5blm T kpaa)‘ A Q] (1_ ‘i) B,
97, |= Bm/® °C)

YpenbHaa Tenno3awmTHas XapaKTepuctuka 3gaHus k06

YpenbHasa BeHTUNSAUNOHHaA XapaKTepuctuka 3gaHus k6€Hm

YnenbHasa xapakTepucTuka 6 bITOBbIX k
TennoBblAeNneHun B 30aHUU Obim
YaenbHasa xapakTepucTuka TensionocTynsieHnn B k

34aHue OT CONTHEYHOW pagnauum pao



YpoenbHasa Tenno3awmMTHaA XapakTepucTuka

3aaHuA

k,, = K"K

Komn

AﬂOKp +n A4ep0 4

cym
K, = Ko 2
06  '‘o

V

om

AA,OK Anpoes’d

R™ R™ R™ R™ R™

o,cm 0,0K 0,08 0,NOKD 0,4ep o

A A A
ngpz(n MmN 42 4

KKO]l/ln — A—/WM /VOWI

n o +anpj/ A

0,yoK o,npoe3o



YaenbHaa BEHTUNALMOHHAA XapaKTepucTuka
3oaHuA

AcyM
. genm T Yy
keeHm = KseHm . KKOMn keeHm o KO

Vom

Ko =0,28-¢-n, B, V., P (1-k,, )/ A



YOoenbHaa XapakTepucTuka ObITOBbIX
TennoBbligerieHUU B 30aHUN

200
Obim

k —
(Vo .0024- I'COI)

0 =0024q,, 7. A

Obim OIC



YAaenbHaa XxapaktepucTuka TennonocTynieHnu
B 3[JaHMe OT COJIHeYHOU paanauuu

Qo
ao
Pee (v .0024-I'COI)

200 __
Q =0 ’28 . I}ClOKTZOK(AOKI | 1 T A0K2 | o T A0K3 | 3 T A0K4 | 4 ) T TJQbOHTZ‘ﬁOHA | ]

pao ¢on " eop



PacyeT yaenbHbIX 3aTpaT TenJ10BOU 3HEPrum
Ha OTOMJIeHUe U BEHTUNSILMIO.

q=0024-ICOIT-q”, «xBmul(m’200)
Unu

q=0024-1'COII-q’, \;ﬂ xkBmu [( m°200)

om

ObpaTtute BHUMaHue!

A,,, - CyMMa nnowiageun ataxeun 3gaHns, N3MepeHHbIX B
npegenax BHyTPEHHMX NMOBEPXHOCTEN HAPYXKHbIX CTEH, M?,
3a UCKIMHOYEHNEM TEXHUYECKUX STaXKEN N rapaken.



Mpumep. Onga 12-ataxHoro goma Tpebyemasn
BesfiM4MHa yaenbHON XapaKkTepuUCTUKU notpednse-

MOW TEennoBOW 3Heprum paBHa q;‘*&,zgo BT/(m2 °C).
B MockBe D, = 4943 °C cyT/roa.

YoenbHoe notpebneHue TensioBoOn 3Heprum Ha
oTonsieHne U BeHTUNSAUUIO 34aHUA 3a OTONUTENbHbIU
nepuop Ha M3

0 =0,024-4943.0,290 =34,4 B 4/(m*rop)
Ha M2
0=0,024-4943-0,290-3=103 Bt u4/(m>rop)

B Akytcke D, = 10037 °C cyT/roa.

(=0,024-10037-0,290 =70 «Br s/(mron)
(=0,024-4943.0,290-3=210 kBT /(m*rop)



Knaccbl aHeprocboepexeHus sgaHum B
akTyanusumpoBaHHou pepakuum CHwull

O6o03Haue HaumenoBanue | BenuunHa OTKIIOHEHUS pacy€THOTO Pexomenyemblie
HUE KJjlacca (pakTHyecKoro) 3HaUYEHUA MOKa3aTess MEpOTIPUSTHS,
KJIacC | DHEPreTUYEeCKOM | yaerabHOM XapaKTEepUCTHUKU pacxoja pa3pabaTbiBaeMbie
a 3¢ (HEKTUBHOCTH | TEIJIOBOM SHEPTUU HA OTOIJICHUE U cyobekramu PO
BEHTHISIIIUIO 3[JaHUS OT HOPMHUPYEMOTO, %o

[Ipu npoeKTHpOBaHUM U IKCIUTyaTaI[MH HOBBIX U PEKOHCTPYUPYEMBIX 3IaHUIM

A++ | O4eHb BBICOKHIA Huxe -60 DKOHOMHYECKOE
A+ ot -50 110 -60 BKIIOYUTENTBHO CTUMYJIMPOBaHUE
A oT -40 110 -50 BKIIOYUTEIBHO
B+ | Boicokmii ot -30 110 -40 BKIIOYUTEIBHO DKOHOMHYECKOE
B ot -15 110 -30 BKIIOYUTENBHO CTUMYJIMPOBaHUE
C+ | HopmaabHblii OT - 5 10 - 15 BKJIIOUUTENBHO Meponpustus He
C oT +5 10 - 5 BKJIIOUUTENBHO pa3pabarbIBalOTCs
C- or + 15 10 + 5 BKJIFOUUTETTHHO

[Ipu 3kcrmyaranuu CymeCcTBYOIMUX 31aHUN

D IHonnxeHHBIH or + 15,1 no + 50 BKIHOUUTETBHO PexoHcTpykums, npu
COOTBETCBYIOLLIEM
HKOHOMUYECKOM
000CHOBaHHUH
E Hu3zkuii 6onee +50

des req req
» O, /qh




KakoBa TOYHOCTb pacyeToB yAeNIbHOro
pacxoAa 3Hepruu Ha oTonneHue u
BEeHTUNAUUIO 3a4aHnNA"?



LimtaTta u3 ctatbm I'.[1. BacunbeBa

HatypHbie 06cnenoBaHnsa Xunbix 4OMOB
B Mockee, nocTpoeHHbix nocne 2000 roaa (no sTopomy
aTany NoBLILWEHUA TENNO3alUTbl) U YOenbHbIE 3aTpaThl
TENNOBOW 3HEPTUWN HA OTOMJIEHUE N BEH-
TUNRUUIO KOTOPbLIX HE O0MXHbl Bbinu Obl
npesbilwaTe 95 kBTy Ha MZ 3a oTOMMU-
TenbHbIN CEe30H, B peanbHOCTKU NnoTpe-
6nsioT 160 kB14 1 Gonee.



AHanun3 uenecoobpa3HoOCTU y4yeTa
COCTaBNAKOLWMX NOKa3aTena TenfioBoU
3HepreTu4vyeckKkoun 3cbcbeKTMBHocm 3n0aHus

om [k keeHm - k6bzm pa() Ve Q 1 g ﬁh

+k

om 6eHm 6blm pa()

BenniunHsil, B3FIT e C 6OJ'IbLIJOI/I
N HeornpeaerneHHoOW NOrpeLlHOCTbIO

Lienecoo6pa3Ho HopMupoBaTh Tonbko K




HopmMmupoBaHue yaensHoOn Tenno3awmuTHOU
XapaKkTepUCTUKU 34aHUA k06



BbiBOA BbipaXxeHMA ANA pacyeTa CyMMapHbIX
TensionoTepb Yepe3 COBOKYNMHOCTbL BCeX
orpaxgarLwmx KOHCTPYKLUUN 34aHUA.
dopmyna ona pacyeTa yaenbHOU Tenso3alWmTHON
XapaKTepUCTUKMU.

[Z A ) I'COIT-24/1000 = 0,024 - FCOH [ZRA*HP)

CyM (Z RHP
Q=O,024-FCOH-V-A” :

\Y A
Q=0,024-1COII-V -K_ . K

KO MIT 00111

Q — 0,024 1 COII-V - k06 ko6 — KKOMH . K06m




Ewe pa3
BbiBOA BbIpaXeHUs ANA pacyeta CyMMapHbIX
TennonoTepb Yepe3 COBOKYNMHOCTb BCeX
orpaxgarLwmx KOHCTPYKLUUN 34aHUS

k =K .K n.
06 KOMN 00 V Z | Rnp

Q=0024-I'COIT-V -k,




'pachmk 3aBUCUMOCTHN yAESNTbHOU TENNO3aLllNTHOMU
XapaKTepucTukn o60sI04KM OT oTansiMBaemMoro

oobema 3aaHuna gna NCOIM r. MockBbli

kos, Br/(m> °C)
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Tabnuua TpedyemMbix 3HaYeHUN OnAa yaernbHOU
Tenro3awmnTHON XapaKTepnCTUKU OOONMOYKU 30aHUSA

3uauenunsi k™ ., Br/(m3°C), npu 3Hauennsx 'COII,
OranjmBaeMbli °C-cyT/Tron
o0nem 31anus, V,

m3 1000 3000 5000 8000 12000

150 1,206 0,892 0,708 0,541 0,321

300 0,957 0,708 0,562 0,429 0,326

600 0,759 0,562 0,446 0,341 0,259

1200 0,606 0,449 0,356 0,272 0,207

2500 0,486 0,360 0,286 0,218 0,166

6000 0,391 0,289 0,229 0,175 0,133
15000 0,327 0,242 0,192 0,146 0,111
50000 0,277 0,205 0,162 0,124 0,094
200000 0,269 0,182 0,145 0,111 0,084




ConocTtaBrieHue HOpMaTUBHbIX 3HAYEeHUUN
Ko3addbunumeHTa KOMNAKTHOCTU 34aHUN

Kutau
3oHa ITAKHOCTD 3AHUS
<3 4-8 9-13 >14
C cypoBbIMH YCJIOBUSIMH 0.50 0.30 0.28 0.25
C X0J10AHBIMH YCJIOBUSIMHU 0.52 0.33 0.30 0.26
3oHa ITAKHOCTH 31AHUA
<3 4-11 >12
C nepexoaHbIMH YCJI0BUAMH 0.55 0.4 0.35
Poccus
2 TAXHOCTE 30 aAaHWAH
1 2 3 4 3 6-9 10-15 =16
Pocecwns 1,1 09 | 0,54 | 0,43 | 0,36 | 032 0,29 025




3aaHusa okono LlaHxasa ¢ noBbIWLEHHbLIM
K03 NLMEeHTOM KOMMNAKTHOCTHU C
3aTeHALWMUMIN YaCTAMU




[Ba nyTU CHUXEeHUSA yaeribHbIX TennonoTepb
yepe3 000sI0UKY 30aHUA

k . =K __ K

KOMN ooy

1. YnpoweHue hopmMbl 34aHNA N CHUXKEHUE
Ko3adhdhununeHTa KOMNaKTHOCTM.

2. lNoBbIWLeHMe conpoTuBNEeHUs Tennonepenaye,
T.€. TONWWHbI YTeNnnuTensa n yBerimyeHue
TennoTexHn4Yeckon ogHopoaHOCTU. CHMXKeHue
koadphumumeHTa Tennonepenadum 3gaHus.



BnusiHne o6bema Ha yaesnbHble NoTepwu
TennoThbl Yepe3s oGonquv 3.anm=|

Five-store Twelve-story Twelve-story
Cottage 4-ethyl entyrance atower house many

house entrances
Volume 360 18 750 14 000 54 880 m3
compactness  ng5 031 0.27 0.22 m2m3
ratio
Factor of heat 0,49 0,60 W/(m2°C
transfer 0,53 0,63 ( )
Specific thermal 0,42 0,165 0,169 0,131 W/(m3°C)

performance
characteristic



NMNepcnektusbl pa3utua Cl1 50 «TennoBas
3awmTa 3aaHuun



ok wWwPN =

o

Npn BHeceHun nameHeHus Ne1 B CI1
50.13330.2012 cnepnyer:

. YYecCTb OnbIT NPaKTN4ECKOro npnMMeHeHnA "

cpaBHUTenbHOro ncnosb3oBaHua CI150.13330.2012

. YUyecTb pe3ynbsraTbhl HaTypHbIX ucrnbitanmn 'BY « UGUNC»,
. 3aMe4vyaHus NMPOeKTUPOBLLMKOB,

. 3amMevaHusa npenogasaTtenen npodunbHIX BY30B.

. YTOYHEHNE bopMYnMpOBOK B YacTu TpebosaHum CI1

50.13330.2012.

. NepepaboTka TpeboBaHU 1 METOAUKN pacyeTa pacxoaa

TENNOBOW SHEPrMN Ha OTONSIEHUE N BEHTUNALMUIO 30aHUN.
KoppekTnpoBka KO PULMEHTOB, rapMOHM3aLnA C
EBponencknmm metogamum, KOPPEKTUPOBKA yyeTa
TENMOMNOCTYNSIEHUN OT CONMHEYHOU pagmaunu.



7. MNepepaboTka pasgena 8 «3alwmTa oT nepeyBraXXHEHUAY.
[Tlpennonaraetca uamMeHnTb popmynuposku. Cam metoa
pacyeTa getanumsmpoBaTthb, C BblAeNeHUeM pasnmnyHbIX
BapUaHTOB KOHCTPYKLWUIN, YTO NO3BOSINT CYLLECTBEHHO
YNPOCTUTb N COKPATUTb paboTy NMPOEKTUPOBLLKKA,
NOBbLICMB TOYHOCTL pacyeToB. KoppeKkTupoBKa onmpaeTtcad
Ha npoBoaumMble HAOKPGbI.



bnarogapto 3a BHUMaAHMeE!



