TEMIOTEXHNKA

2. TennotexHumka'

2.1. Obwme NonoxeHus

1 aHBapA 2003 ropa B JlaTBrun BCTYNWM B Cuiy cTpouTenbHbin HopmaTte LBN 002-01 «TennoTexHuka orpaxaatowmnx KOHCTPYKLNNA
3naHuiny [4], KOTOpbIA cornacyeT npegbABAAemMble B JlaTBUKM K OrpaxpalolwyM KOHCTPYKUMAM 3HaHWA  TennoTexHuyeckne
TpeboBaHWA ¢ TpeboBaHAMYK EC. B 3TOM CTPOUTENBHOM HOPMATVIBE MMaBHbIM TEMNOTEXHUYECKM MOKasaTeneM 3haHuin ABNAeTCA
pacyeTHbIA KoadpdpuLmeHT notepu Tenna (Hy, B1/K), ykasbiBatowwmii noTepm 3Heprvn B BaTTax Yepes orpaxpaatoLne KOHCTpYKLMm
30aHWIA, €UV Nepenaf TeMrnepaTypbl Ha MPOTUBOMOJNIOXHBIX MOBEPXHOCTAX KOHCTPYKLMIA COCTABNAET OAVH rpagyc. PacyeTHbIi
KoadhdpuLmeHT noTepu Tenna 3paHuem HT He [OmKeH MpeBblwaTb HOPMATVBHBIA KOIdULMeHT noTepy Tenna (Hyg). YT0ObI
paccunTaTtb Hy, npexpe BCero, HeobXoAUMO paccuMTaTb KOIPPULMEHTbI TEPMUYECKOrO COMPOTUBNEHWA OrpaxAatoLmx
KOHCTPYKLMIA 30aHna unv kosdpdpuLmeHTsl Tennonepepayn U.

B orpaxpatollnx KOHCTPYKLUMAX 30aHni NOTOK Terna 0ObI4HO PAcCUMTLIBAIOT ANA CTALUVOHAPHOrO Cily4as (HE3aBUCKMO OT MOrofbl).
KoadpchyumeHT Tennonepepayn U nokasbiBaeT, Kakoe KONMYeCTBO Tervia 3a eiVH1LLYY BPEMEeHN paccerBaeTcA Yepes riowanb B
OfVH KBafipaTHbI METP KOHCTPYKLMW, e rnepenap TemrnepaTypbl MeXAy NPOTUBOMONOXHBIMU CTOPOHaMK orpakaatoLier
KOHCTPYKLIM paBeH OJHOMY rpafycy.

B cootBetcTBUM CO cTaHpapToM LVS EN ISO 6946 [1] koadbcprumeHT Tennonepenayn U AnA mrockux KOHCTPYKLMIA paccymTbIBaOT
no cpopmyne, KoTopasa BKAOYAET 1 TEMNOU30NALMIO KOHCTPYKLMN:

1 2.1
N d
R, +R, + E}\—

1=1 i

U=

roe U — koadpdpmumeHT Tennonepepnayn, Br/(m*K);
R; — conpoTvBneHve Tennonepeaaye BHyTPEHHeN MOBEPXHOCTU Orpaxpaaloleit KOHCTPyKUMY, M*K/BT;
Re — COMpOTVBAEHVe Tennonepeaaye HapyXHON NOBEPXHOCTU Orpaxpaatolieit KOHCTPyKLUMK, m*K/BT;
d, — ToMWWHa i-ro CNoA KOHCTPYKUNK, M;
A — KO3(PNLIMEHT TEMNOMNPOBOAHOCTY i-r0 CNOA KOHCTPYKLUK, BT/(M-K);
N — 4ncno cnoes B KOHCTPYKLUN.
B cranpapte LVS EN ISO 6946 ona conpotneneHuni Tennonepenayu R n Ry yCTaHOBNEHb! Cleaytoumne 3Ha4eHna:
ona notoka tenna seepx R; = 0,10 m?*K/BT;
ONA rOPW30OHTanbHOro notoka Tenna R; =0,13 m*K/BT;
onA notoka Tenna BHU3 R; =0,17 m*K/BT;
Re =0,04 m*K/BT .
Torpa notepwy Tenna vepe3 1 M* MOBEPXHOCTW Orpaxpalollet KOHCTPYKLMM 30aHNA MOXHO paccyuTaTh no popmyre:

Q=U(T,-T,) 2.2)

roe Q — notepwu Tenna, BT/m?;

T; — Temnepatypa Bo3ayxa BHyTpuY nomelleHus, °C;

Te — CpeOHAA TemrnepaTtypa BO3Ayxa CHapyXu B OTOMUTENbHBIA CE30H, KOTOPYIO PerfiameHTUpyeT CTPOUTENbHbIV
HopmaTve LBN 003-01 [5], °C.
B ctpoutensHom Hopmatvee LBN 002-01 [4] npemycMOTpeHbl ornpepeneHHble TpeboBaHUA [nA 3HayYeHuns KoddpdpuumeHTa
Tennonepenayn orpaxnalowmnx KOHCTPYKUMIA 3naHuniA. B cooTBeTCTBUM C [4] OHU [OMXHLI COOTBETCTBOBATL HOpMaTneaM Ugy, a

ecn 3TO HeBO3MOXHO, TO OHW He OO/XHbI NMpeBbIlaTb MakKCMalbHble 3Ha4YeHUA URI\/I'

'- TpeboBaHMA 1 pacyeTbl, aHaNOrMYHble NPefCcTaBneHHbIM B pasfene, [OMKHbI COOTBETCTBOBATb HOPMATUBHbLIM JOKYMEHTaM KOHKPETHOM CTPaHbI.
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HopmaTueHble Ugy U MakcuManbHble Ugyy 3Ha4eHMA paccynTbIBAIOT MO crefylolen metoguke. Mo dopmyne:

19 (2.3)

roe T, — pacyeTHana TemnepaTypa Bosfyxa B nomelleHuu, °C, [LBN 211-98];
Te — CPeaHAR TemnepaTypa BO3fyxa BHE NMOMeLleHUA BO BpeMA OTONUTeNbHOro cesoHa, °C, [5],
PACCYUTLIBAIOT TeMMepaTypHbIn KO3dUUMEHT K, Ha KOTOPbI YMHOXAIOT 3HauyeHWA Ko3ddpdpuuveHTa Tennonepenayu,
yKasaHHble B Tabnuiue 2.1.
Tabnuua 2.1

HopmatmeHbie (Ugy) 1 MakcumanbHbie (Ugy,) 3HaueHua koachdomumeHTOB Tennonepenayn n 3Ha4yeHna koadpcomumenta Wy

URN' BT/(MZK) URM' BT/(MZK)
CTPOUTENbHbI SNEMeHT Xunble | ObuiectBen- | Mpoussog- | Xunble | Obllectsen-| lNpounssop-
Hble CTBEHHbIE Hble CTBEHHbIE
OOMa 30aHuA 30aHuA [J1OMa 30aHuA 30aHNA

Kpbilww v nepekpbITvs,
0,20 k 0,25 k 0,35k 0,25 k 0,35k 0,50 k
KOHTaKTVIpytOLWWe C HapYXXHbIM BO3[yXOM

Mon Ha rpyHTe 0,25 k 0,35k 0,50 k 0,35 k 0,50 k 0,70 k
CteHbl ¢ Maccor 100 kr/m? 1 6onbLlue 0,30 k 0,40 k 0,50 k 0,40 k 0,50 k 0,60 k
CTeHbl ¢ Maccont meHee 100 kr/m? 0,25 k 0,35k 0,45 k 0,30 k 0,40 k 0,50 k
TepmMuyeckne moctukm Wy 0,20 k 0,25k 0,35k 0,25 k 0,35 k 0,50 k

2.2. OnpeneneHne TenONpPOBOOHOCTM NEHOMONUCTUPONA

KoacbchuumeHT Tennonepenayn U ana NOCKyX KOHCTPYKLMIA paccyimTbIBatoT no dpopmyne (2.1). [inA ero onpeneneHua Heo6xogumo
3HaTb COOTBETCTBYIOLE K03Cb(*)I/ILlVIEHTbI TEMNNIONPOBOOHOCT CNIOEB CTPOUTENTbHbIX KOHCprKLlI/II7I W TONWWHbI CN10EB.

B 06LL|eM cnydae TennonpoBOAHOCTb TEMNTON3ONALUMOHHbBIX MaTepnanoB 3aBUCUT OT TeMnepaTypbl U cofepXaHnA Bnaru B H1X.

B cTaHpapTe [6] 3Ta 3aBMCMMOCTL NpUBeeHa ClefylowmM 06pa3om:

2.4)
A=A, FE F,
roe Mg — KO3hhULIMEHT TennonpoBoAHOCTM m3onaummu npu 10 °C;
Fr — TepMunyecknin NONpaBoYHbIN MHOXUTENb KO3ULIMEHTa TENNONPOBOAHOCTY;
Fry — BN@XHOCTHbI MOMPaBOYHbIA MHOXMTENb Ko3(hrLMeHTa TennonpoOBOAHOCTY.
STV MHOXUTENN PaCcCHUTLIBAIOT MO POpMyNam:
£ (T -T 2.5a
FT =elt (Ty-Ty) ( )
_ afo(0y-op)
F,=e¢ (2.5b)

roe fi . f,, — pacyeTHble Ko3hpMLUMEHTbI TeMnepaTypsl 1 BRaxHocTH, K, M*/m?;

T1, Ty, ©4, my — NpefenbHble 3HaYeHNa TeMnepaTypbl U BRaxHocty, °C; M/m>.
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InAa puanasoHa TemnepaTtyp oT 0 go +30°C pacyeTHble KO3POULMEHTHI TeMMNepaTypbl U BNAaXHOCTU MEHOMOAUCTMpona
ykasaHbl B Tabnuue ctaHpapTta [6]. Ecnv TemnepaTypa He HaxoOMTCA B 3TOM [MarasoHe, TO [ANA TOYHOro OnpefeneHus
TennonpoBOAHOCTM NMEHOMOMANCTMPONA HEOOXOANMO BbINONHUTL MNPAMbIE N3MEPEHNA.

Ecnn B dhopmynax (2.5a, 2.5b) nokaszatenu creneHn 3KCNoHeHTbl Hebonblne (<<1), Nnpeobpasys ypaBHeHUsA (2.5a n 2.5b) B

pAL U C y4eToM dropMyibl (2.4) MOXHO MOYYNTb NPUBAN3NTENBHOE BbIPAXEHNE:

}\. = }\.10 + A)\'T + A)\’m (26)

roe ANt — TepMUYeckas nonpaeka TenaonpoBoaHOCTY, Akt = g * ;- (T; — Tq), BT/(M-K);
AN, — BNaXHOCTHaA nonpaeka TennonpoBOAHOCTUA, Ay = hqq -, + (07 — w4), BT/(MK).
KoacbdpuumeHTbl TENNONPOBOAHOCTM ANA CyXOro cnosd neHononuctipona npu 10°C MOXHO paccymTaTh MO eBpOMenckomy

CTaHpapTy [2] B cOOTBETCTBUM C (POPMYIOIA:

Ay, =0,027174 +5,1743-107 - p + 0,173606 % 2.7)

roe p — MIOTHOCTb MEHOMOANCTMPONA, KI/M’.

B Tabnuue 2.2 ykasaHa TemnnonpoBORHOCTb CyXOro neHononuctipona Bt/(M+K), paccumtaHHas B COOTBETCTBUM C (DOPMYSION
(2.7), c cobniofeHnem Koppekuun npu Manblx ToRWmHax cnoA, ecnn A > 0,038 B1/(m:K) [2]. Kak BuAHO 13 Tabnuubl 2.2,
TEennonpoBOAHOCTb MEHOMONUCTUPONA, B 3aBUCUMOCTY OT TOMLMHBI, HEOOXOAMMO KOPPEKTUPOBATb, TOMLKO ecnn p< 25 Kr/m’

1 TonuwmrHa cnoes Menble 0,10 m.

Tabnvua 2.2
TennonpoeogHocTb NeHononuctupona npu 10 °C, Br/(m-K)
Mapka neHomnonMcTpona; nioTHOCTb, Kr/m?
TonumHa, EPS 60; EPS 100; EPS 150; EPS 200;
M 15 20 25 30
0,05 0,0407 0,0373 0,0354 0,0345
0,10 0,0395 0,0369 0,0354 0,0345
0,15 0,0395 0,0369 0,0354 0,0345
0,20 0,0395 0,0369 0,0354 0,0345

Tak Kak TemnnonpoBOAHOCTb MEHOMOMUCTMPONA 3aBUCWT OT TemrepaTypbl U cofepXaHusa Brarv, HeobxoavMo paccymTaTb
COOTBETCTBYIOLNE KOPPEKTUPOBKM NO dhopmyne (2.6).

3HauYeHve pacyeTHOro Ko3(MULMEHTa TeMMNepaTypHON NMONpPaBkX B COOTBETCTBUW C TOMWMWHOW cnos mn3onauun [6] oT 50 o
200 MM 1 3Ha4eHuint Aqq ot 0,035 po 0,040 B1/(M-K) meHseTca B npepenax 0,0033-0,0036 K'. [inA pacueTtoB MOXHO
ncnonb3oBaTh cpefHee 3HaveHue f3=0,0035 K'. Heob6xonnmo y4yecTb, YTO AaHHOe 3Ha4eHvie B CTaHpapTe [6] rapaHTupyeTca
no Temnepatypbl 30°C. Ecnu akcneprMeHTanbHbIX M3MePEeHUn HET, TO NPUOAU3UTENBHO UCMONb3YeM 3TO Xe 3HaYeHue.

B kayectBe paboyen TemnepaTtypbl TeNnOU3ONALMOHHOrO MaTepuana MOXHO MPUHATL CPedHIolo TemnepaTypy

COOTBETCTBYIOLLErO CNOS
Yy (2.8)

T=05 (T, +T,)
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where  T;, T, — TeMnepaTtypa Ha rpaHuuax cnos, °C.

KoadhchrLmeHT BnaxHOCTHO MOMpaBku 1A pacdeTa BaxXHOCTHOV Nomnpasky kosdodhurLivieHTa TennonposonHocTy f, = 4 MM [6].

2.3. [1pOrHo3 BbiNageHnA KoHOeHcaTta

B nyHkTe 25 NaTBUCKOrO CcTpouTensHoro Hopmatuea LBN 002-01 [4] cka3aHo: «B CcTpOUTENbHOM 3MEMEHTE, KOTOPbIA He
COCTOUT U3 ORHOPOAHOIO MaTepuana, Heo6xoaumo obecrneynTb, YTOObI OBLYMIA SKBUBANEHT CONMPOTUBIEHNA CI0EB BO3AYLLHON
Aandbcbysmm NapoB Bofbl, HAXOAALUMXCA B TEMINON CTOPOHE €ro TEMIOM3ONALMOHHOIrO MaTtepuana, sy 6bin no KpaiHen mepe B
NATL pa3 6onblue o6Wero 3KBMBaNeHTa COMPOTUBIEHUA MaTepUanoB Bo3ayluHOW Audicpysun NapoB Bofbl, NPWIEralwWmx K
XOJI0f]HOIN CTOPOHE TErIOMN3OMNALINK Sy” ».
B cBoto ouepenb, B nyHKkTe 31 cka3aHo: «OTCTymneHUs ot TpeboBaHWIA NMyHKTa 25 3TOro CTPOUTENIbLHOrO HOPMAaTVBA AOMKHbI
6bITb 060CHOBaHbI PACYETOM, rapPaHTMPYIOWVM, YTO rOJOBOE HAKOIMIEHNe KOHAEHcaTa He GyAeT MMEeTb MONOoXWTENbHOro
6anaHca 1 He NoBpeaUT KOHCTPYKUMK. MoABneHne KOHAEHCaTa B AePEBAHHBIX CTPOUTENbHbIX dNeMeHTaX HE[AOMYCTUMOD.
PacueT KkoHOeHcaTa OCHOBaH Ha pelWweHun ypaBHeHua paudpdpysuu. Oudpdpysvio Bnarv B 0OWEM Crydae OMUChIBaEeT
HecTaLMoHapHoe ypaBHeHue andpdpy3un'. MeToanka pacyeToB npueefeHa B ctaHgapte LVS EN ISO 13788. MnoTHOCTb noToka
BOAAHOIO Mapa paccynTbIBAIOT MO PopMyne:
pi - pe (2'9)
g=9, S
d
roe g — I dY3MOHHBIN NOTOK BRaru, Kr/(M*c);
8o — koabcpumumeHT, 2-107"° kr/(m-c-Ma) = 2-107° ¢;
p; — AaBNeHne HeHacbIWeHHOro napa BHyTpY 3aaHud, MMa;
Pe — [lABMIEHNE HEHACLIWEHHOro napa CHapyxwu 3paHusa, Ma;
Sq — dKBUBaneHT auddysun BOGAHOIO napa, M.

ﬂﬂﬂ MHOFOCIONHbIX CTPOUTENbHbIX JTEMEHTOB 3KBUBANIEHT ﬂl/ld)(*)y?:l/ll/l BOOAHOIO nMapa pacCHnUTbIBAlOT Mo (bopmyne:
N
s, =EdJ“J (2.10)
j=1

roe dj — TOJLUMHA J-TO CNIOA CTPOUTENBHOrO 3NeMeHTa, M;

Wj — haKTOp COMPOTMBAEHUA NAPOMPOHNLIAHNIO J-TO ClIOA CTPONTENBHOTO MIeMeHTa.
OTobpaxan rpacduyeckn faBneHne HeHacblleHHOro BOAAHOMO Mapa B 3aBUCMMOCTW OT dKBUBaneHTa guddy3nmn BOAAHOrO
napa p=f(sy), nonyyaioT npAmble. OTObpaxan B 3TUX e KOOPAVNHATaX U 3aBUCMOCTb AaBeHUA HaCbILLEHHOro BOAAHOIO napa
OT sd Mpu COOTBETCTBYIOWEN TeMMepaType, MOXHO BbIMONHUTL aHanv3 BbiAeNeHVA Bnarn B Orpaxmgalolnx KOHCTPYKUMAX
3naHuN. Ecnn 06e NUHKMK He nepecekaloTca, TO KOHAEHCAT He BbifenaeTtca (puc. 2.1).
Ecnn obe KkpuBble nepecekaloTcs (puc. 2.2; MPEepbIBACTaA W TOYEYHAA MVHWA), B OrPaxmaalolnx KOHCTPYKUMAX 3AaHWiA
HabniopaeTcA BblgeneHne KoHpeHcaTa. Tak Kak Oonbliee [aBneHWe MapoB BOMAbl, YeM MAABMEHWE HacblleHHOro napa
HEBO3MOXHO, Ha KPVBOW HeHaCbIWEHHOro napa (HenpepbiBHAA NMHNUA) 06pa3yeTca U3NOM Yy TOW MOBEPXHOCTW, Ha KOTOPOW
BbIOENAETCA KOHAEHCAT (BblgeneHmne KOHOeHcaTa ToNbKO Ha OfHOW MOrpaHNYHON NMOBEPXHOCTH).
Indbdy3MOHHbBIN MOTOK BRaru HanpaefeH 13 BHYTPEHHEro NMpoCTPaHCTBa K MeCTy 0bpa3oBaHuA KOHAeHcaTa. Ero BenmynHa
paccynTbIBAETCA NO Popmyne:

g =50—pi P @.11)
Sy 1
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roe g; — MOTOK BAarn 13 NOMeELLEHNA K MeCTy KOHAeHcaumn, Kr/(m*c);
p; — AaBJeHVe HeHaCkIWeHHOro napa B nomelleHum, Ma;
Pc — [aBneHne HacbIWeHHOro napa Ha NOBEPXHOCTb KOHAeHcauum, Ma;
Sq | — 9KBUBaNeHT Anddpy3nmn NapoB Boabl (BHYTPEHHeE NMPOCTPAHCTBO : MOBEPXHOCTb KOHAEHCALIN), M.

Hanblwe ﬂl/ldi)(*)y?al/IOHHbIVI MOTOK Bfarn npopfosixaeT ABMXeHNE OT MeCTa KOHAeHCaUun Hapyxy. Ero BEMNYUHY pacCCHUTbIBAtOT

no chopmyne:
g, = 60 P. —P. (2.12)
Sd e
roe ge — MOTOK BRarn oT MecTa KOHAeHcaLmmn Hapyxy, Kr/(m*c);

Pe — [ABNEHVE HEHACLILEHHOrO Napa cHapyxw, Ma;
P — BaBleHNe HacbIWEeHHOro napa Ha NOBEPXHOCTb KoHpeHcaunw, Ma;
Sq e — KBMBANEHT ONAPY3nK BOAAHOTO Napa (MOBEPXHOCTb KOHAEHCALIMM | HapyXHasA 4acTb), M.

CKOopOCTb HakomMeHna KOoHAeHcaTa g, Kr/(M”-c):

g. =g -8 =9, (2.13)

ObLee KONMYECTBO HAKOMUBLLErOCA KOHAeHCaTa Ma B COOTBETCTBMM CO CTaHOAPTOM [3] paccunThIBAIOT, YMHOXaA CKOPOCTb
HaKOMMeHNA KOHAeHCaTa Kaxaoro MecAua Ha MPOAOMIKMTENbHOCTL KaXAoro MecAua v CyMMUPYA MOMyYeHHble KOnnyecTsa
KOHOeHcaTa:

2.14
M =g -t (2.14)

a

roe Ma — KOnm4eCTBO KOHeHCaTa, Hakonmeleroca 3a Mecad, KI'/MZ;

tm — NPOJOIXNTENBHOCTE MeCALa, C.

Pe=Pe . Pse

S4, M

>

Puc. 2.1. CxeMaTnyeckas 3aBUCMMOCTb [aBREeHWA HACbILEHHOrO (MPepbIBUCTaA NIMHWA) 1 HeHACbIEHHOro (HenpepbiBHasA
NUHUA) BOOAHOrO Mapa OT 3KBMBaneHTa Anddy3nn BOAAHOrO napa Sy (Psi, Pse — AABMEHME HACbILWEHHOro BOAAHOrO rnapa B
MOMELLEHNN 1 CHAPYXU; P;, Pe — AABIEHNE HEHACbILLEHHOrO Napa B MOMeLLEHUN N CHAPYXU;p;, (o — OTHOCUTENbHAA BIaXHOCTb

BO3[lyxa B MOMEILLEHWIN 1 CHaPYXW)
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Psi pA

Pi=P;i. Psi )

O6nactb
obpa3oBaHmA
KOHOeHcaTa

'\~ Pse

P=Pc . Pse
> S¢, M

>

< : >l

Puc. 2.2. CxemaTtnyeckan 3aBMCUMOCTb AaBNEHWA HAChILEHHOrO (MPePbLIBUCTAA IMHUA) U HEHACLILEHHOTO (HempepbLIBHaA NUHUA)
BOAAHOrO Mapa OT 3KBMBaneHTa AMY3M BOAAHOrO Napa Sy. LUTPUXNYHKTUpHaA NMHUA NOKa3blBaeT, YTO MPOUCXOAWT
06pa3oBaHne KOHAeHcaTa (P, Pse — AaBMEHME HACbILEHHOTO BOAAHOMO Mapa B MOMELEHW U CHAPYXW; P, Pe — AaBneHue
HeHaCbILLEHHOrO BOAAHOrO Napa B NOMeELUEHUN 1 CHaPYXU; @;, ¢ — OTHOCUTENBHAA BNAXHOCTL BO3AyXa B MOMELLEHUM 11 CHapyXy;
Pc — AaBfleHMe HaCbILLEHHOro Napa KOHAeHcaTa BOMbl; Sy, Sq e — COOTBETCTBEHHO 3KBYVBANeHT Andocpy3nm BOAAHOMO Napa Mexay

MecToM 06pa30oBaHuNA KOHOEeHcaTa 1 BHYTPEHHEeN N HapyXHOWN CTOPOHOW; G; , Je — NMOTOKM AMdddY31M NapoB BOAbI)

PA

psi

Pi=®i- Dsi

Pe:(pe : pse

Sdi Sde

> S¢, M

>

Puc. 2.3. CxemaTuyeckan 3aBUCMMOCTb ABNEHUA HAChILEHHOTO (MPEePbIBACTAA NUHWA) U HEHACKILEHHOTO (HeNPepbIBHAA NUHNA)
BOAAHOrO Mapa OT 3KBYVBaneHTa Andpy3nmn BOAAHOTO Napa Sq (Pse, Pse — AABMEHME HACLILLEHHOTO BOAAHOIO Napa B MOMeLLeHUM
1 CHapyXw; p;, Pe — AABAEHNE HEHACbILLEHHOrO BOAAHOrO Mapa B MOMELEHUN U CHAPYXW; @, (o — OTHOCUTENbHAA BNAXHOCTb
BO3{yXa B MOMELLEHN 11 CHAPYXW; P, — AaBNeHNe HACbILEHHOrO Napa KOHAEHCATa BOMbI; Sy i, Sq o — COOTBETCTBEHHO SKBMBANEHT
ondpbchy3ny BOAAHOTO Mapa Mexpdy MeCToM 06pasOBaHWA KOHOeHCaTa W BHYTPEHHEN WAW HapyXHOW CTOPOHOW; g;, Je —

COOTBETCTBEHHO MOTOKM Braryt OT MecTa 06pa3oBaHWA KOHAEHCaTa BHYTPb U HapyXy)
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2.3.1. BblCbIxaHWe KOHeHcaTa B CTeHax 3haHunmn

MeTofmky pacyeTa BbiCbIXaHWA KOHAEHCATa B NeTHU Nepuog onpenensaeT ctaHaapT [3]. U3 obnactn obpa3zoBaHWA KoHOeHcaTa
Bnara ouddyHanpYyeT K BHYTPeHHelN (MOTOK g;) U HapYXHOM (MOTOK ge) MOBEPXHOCTY CTeHbI 30aHma (puc. 2.3).

Mpadhnyeckn NpencTaBnAs AaBfieHne HeHacbIWeHHbIX MapoB BOMbl 3aBUCMMOCTLIO OT 3KBMBaneHTa Andpdpy3ny BOAAHOrO mapa
p=f(sy), mony4aem nomaHHylo nuHMIO (pUC. 2.3; HenpepbiBHaA NWHWA). OTOOPasMB B 3TUX Xe KOOPAMHAaTaX W 3aBUCUMOCTb
[aBneHUA HacbILeHHOro BOAAHOMO NMapa oT sd (MpepbIBUCTasA IMHIA), MOXHO BbIMOMHWTL aHanu3 BbICbIXaHWA KOHOEeHCaTa B CTeHax
3naHuiA. OT MOBEPXHOCTW, Ha KOTOPOW BO BPEMs BblJeNeHWs KOHOeHcaTa COBUpaeTca Brnara, OHa B MEpPUOf BbICbIXaHWA
nepemMeLLaeTcA K MOBEPXHOCTAM CTeH 3faHniA. MOTOKM BNaru g; v g, PacCHnTLIBAIOT Mo dpopmynam (2.11, 2.12; g; 3pecb NpUHUMaeT
NOMOXMUTENbHOE 3HaYeHue). B obliem konnyectse (banaHce) KOHAEHCATa KONMYECTBO BbIChIXAIOLEN Barn CyMMUPYETCA C OTpuULa-

TenbHbIM 3Ha4eHVieM. Ecnn obuwmin rogoBoi 6anaHC KoHOeHcaTa He MONIOXUTENEH, TO KOHAEHCAT B NETHIN rnepuropn BbICbIXaeT.

2.3.2. BbiCbIxaHne KOHCTPYKLUNA KPbIWN

[Tpn BbICbIXaHNN KPOBEJIbHbIX KOHCTPYKUWA, B KOTOPLIX HET BEHTUIALMOHHOW BO3[OYLHOW NPOCIONKK, Kak Mpasumio
obpasyeTca cuTyauma, Npu KOTOPOI Bnara M3HavanbHO AMKPAPYHAMPYET K APYrOMY MeCTy B KOHCTPYKLUMW, FAe OHa CHOBa
KoHOoeHcpyeTcA. TOMbKO MOCAe MOBTOPHOM (MAW MHOFOKPATHOM) KOHAEHCAUMM HayMHaeTcA CaM MpOoLecC BbIChbIXaHWA,

KOTOPbI CXeMaTUYHO NPefCcTaBieH Ha PUCYHKe 2.4.

P A
pse
pSi 9
P=®i. psi - _ P
-----" pc_CPC«psc
<
concr Sq” S.. m
> P d
>

Puc. 2.4. CxemaTunyeckan 3aBUCMMOCTb IABNEHWA HAChILEHHOrO (MPePbIBUCTaA NMHUA) U HEHACHILEHHOrO (HempepbIBHaA NMHWA)
BOAAHOIO Mapa OT 3KBVBaneHTa AMdopy3nm BOAAHOTO Napa Sq (P, Pse — AaBAEHME HACLILLEHHOrO BOAAHOIO Napa B NMOMeLLeHUN 1
CHapyxw; pi, pe — faBneHue HeHacbIeHHOro napa B MOMELEHUN 1 CHAPYXW; ¢, (e — OTHOCWTENbHAA BNAXHOCTb BO3AyXa B
MOMELLEHNU 1 CHAPYXW; P, P’ — COOTBETCTBEHHO AaBNEHNE KOHOEHCaTa U HaCbILEeHHOrO BOAAHOrO Mapa HOBOTO KOHAEHCATa; Sy,
Sge — COOTBETCTBEHHO 3KBMBaneHT Ancpchy3UM BOAAHOrO Mapa Mexpy MecToM 06pasoBaHWA KOHAEHCATa WM BHYTPEHHEN unw
HapYXHOW CTOPOHOW; Sy’ , Sy’ — COOTBETCTBEHHO 3KBVBANEHT AMMdY3nM BOAAHOrO Napa Mexay MecToM obpa3oBaHUA HOBOTO
KOHOEeHCaTa 1 BHYTPEHHeN UNi HapyXHOW CTOPOHOM; g — MOTOK BRArk K HOBOMY MeCTy KOHOEeHCaUmWK; g, Je — COOTBETCTBEHHO

MOTOKU Bary OT HOBOrO MecTa 06pa30BaHMA KOHAEHCATa BHYTPb UM HapyXy)

BbicbixaHWe C QOMOMHUTENbHOW KOHAEHCALMEN BO3HMKAET, eClin IMHWA HacbilieHHOro napa (MpepbIBUCTan MHUA) HAaXOOMTCA
HVXE NIMHUM HeHAChILWEHHOro napa (MyHKTUPHAaA NMHWA). B 3ToM cnydvae Bnara cHavana 6ynet andpdpyHAMPOBaTh K 3TON HOBOWA
MOBEPXHOCTW KOHAeHCaUUK (MOTOK g), ¥ TOMLKO 3aTeM HapyxXy W3 KOHCTPYKUMUW. Takom MexaHuaM Anudpdy3nm HasbiBaloT

BbICbIXaHEM C MPENATCTBNEM. Mocne ﬂl/l(*)(*)yBVIVI Bfarn npouecc BbICbIXaHMA MPONCXOONT YyXe 3HaYUTEIbHO MefJieHHee, TakK
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KaK [aBfeHMe HacbIWEeHHbIX NMapoB KOHAEHCaTa YMEHbIIMAOCh C P A0 P’c. [OTOKM B HanpaBneHUn BHYTPb KOHCTPYKLMN 1
HapyXy MOXHO pacciutatb no dopmynam (2.11, 2.12), NnpuMeHAs MX K HOBbIM MecTam 06pa3oBaHWA KOHOeHcaTa B

CTpouTeNbHON KOHCTPYKLUMW:

'
g =8 PP (2.13)
i~ Yo
Sy
roe g; — MOTOK Bfarym o1 MecTta KoHaeHCauuy BHYTPb NOMeLeHNA, KF/(MZ'C);
p;j — faBreHne HeHacbIWeHHOro napa B nometjeHnu, fla;
p. — maBneHvie HacbIWeHHOro napa Ha NoBepPXHOCTN KoHaeHcauwmn, MMa;
Sq' — dKBMBANeHT Anddpy3ny BopAHOro napa (BHyTPeHHee NPOCTPAHCTBO : MOBEPXHOCTb KOHAEHCALMY), M.
BTopon andpdpy3oHHbIN NOTOK BRarn — oT MecTa KOHOEHCAUMN HapyXy — PacCHUTLIBAETCA MO hopmMyre:
'
Y o (2.16)
ge ] "
Sq
roe ge — MOTOK BRaryt OT MeCTa KOHAeHCaLuUm Hapyxy, Kr/(M*-c);

Pe — AABMEHMNE HEHACbIWEHHOro napa cHapyxuw, Ma;

P’ — OaBNeHue HacbllWeHHOro Napa Ha MOBEPXHOCTU KoHAeHcauuw, Ma;

sq'' — aKBMBanNeHT oudpdpy3um BoaAHOro napa (MOBEPXHOCTb KOHAEHCALIMM : HapyXHas YacTb), M.
KonmuyecTBo KOHAEHCaTa B MeCAL, paCCHMTLIBAIOT, YMHOXasA NMPOAOCNXUTENBHOCTb MECALA B CeKYHAaxX Ha CyMMy MOTOKOB (2.15)
1 (2.16). Obwuir rogoBon HanaHc KOHOeHcaTa paBeH CyMMe BCex KONMYECTB KOHAeHcaTa 3a 12 MecALeB, B KOTOPYIO BKOYAIOT
BbICOXWWI KOHAEHCAT C OTpULIATENbHBIM 3HaYEHNEM.

Ecnm rogoson 6anaHc KOH[EHCaTa He MONIOXUTENbHbIN, TO KOHCTPYKUWMA B neTHWN nepnopn BbICbIXaeT.

2.4. NpyMep pacyeTa cncTteMbl HecbeMHoW onanydkn Dobeles panelis
Mpennonoxmm, 4To Npu NOMOLLM CUCTEMBI HeECbeMHO onanybkn Dobeles panelis co3paHa cTponTenbHan KOHCTPYKUMA HApyXHOW
CTeHbI, COCTOALLAA 13 CrIeayIoWyX CroeB (CUnTan C BHYTPEHHER CTOpoHbI; Tabnuua 2.3), rae Ana Tennousonaummy TennonpoBoaHOCTL
npuBefeHa B COOTBETCTBUM C Tabnuuen 2.27. 3Ha4eHws, BbineneHHble B Tabnuue 2.3 LBeToM, B AanbHerwem 6ynyT MCronb30BaTheA
B Tabnvuax 2.7 n 2.8.

Tabnuua 2.3

KOHCTpyKLVMA HAapY>KHOI CTeHbI CUCTEMbI HeCbeMHol onany6ku Dobeles panelis

TennonpoBOAHOCTL, | MaKTop CONMPOTUBAEHNA

N° Cnowu TonwwuHa, M BT/(m-K) NaponpoHULIaHNIO
1. lvncokapToH 0,013 0,25 10

2. BozpywHas npocnoika’ 0,002 0,036 1

3. EPS 200 0,05 0,0345 60

4. XKenezobeToH 0,15 2 100

5. EPS 200 0,05 0,0345 60

6. HapyxHaa otgenka 0,015 0,87 15

?) InA aHanm3a BbIGPAH CaMbIf MIOXON BO3MOXHbIN Cllydait — MAOCKMIA HapyXHbIA cnoi Tennomsonauuy (0,05 m).

3) B cootBeTcTBUM CO CTaHOapToM [1] HeBeHTUInpyemMble nnm CJ'Ia6OBeHTVIJ'II/IpyEMbIe BO3[ylHbIe I'IpOCJ'IOI7IKVI CO3[atoT AoNoNnHUTENbHOE TEMNI0BOE CONPOTMBIEHNE.
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Temnepatypa MOCNONHO B 3TOW CTPOUTENbHOW KOHCTPYKUMW B KIMMATUYeCKUX yCnoBuax Purn B AHBape, mpw Temnepatypa
BHYTpY Nomellerna 20 °C, nokasaHa Ha pucyHke 2.5.
25 BHyTpeHHAs Temneparypa nocrnowmHo HapyxHas ctopoHa

1,oc CTOPOHa
20 £

AN
10 \

0,05 0,1 0,15 0,2 0,2 0,3

-10

-15

Puc. 2.5. Temnepatypa NOCIONHO B CTPOUTENIbHOW KOHCTPYKLMIN B KNUMATUYECKNX YCNOBUAX PUrn B AHBape B COOTBETCTBUN C
Tabnuuen 2.3, OTCYET C BHYTPEHHe CTOPOHbI. TemnepaTypa BHyTpy nomeuieHna 20°C; Hymepaums cnoes (1-6) COOTBETCTBYET

Tabnuue 2.3

Kak BumoHO 13 pucyHka 2.5, paboyas TemnepaTtypa BHYTPEHHEro CfoA mneHononucTupona (3) KOHCTPYKUMU B CPenHeMm
coctaBnset 12,7°C. Takum 06pa3om, 3TO faeT coio (3) nprpatieHve TennonpoBoaHocT (nofcHeHne K cpopmyrne 2.6.):

ANy =Ng - fi - (T, = Tq) = 0,0345+0,0035 - (12,7 — 10) = 0,000326 B1/(m-K).

Ona cnosa (5) paboyas Temnepatypa paBHa 1,2°C, 4TO, COOTBETCTBEHHO, [aeT oOTpuuUaTenbHOe mnpupalleHne
TennonposofgHocTh: —0,0010 BT/(Mm-K).

KoadpdpuumeHT Tennonepegayn U ans 3Tol KOHCTPYKLUMW, pacCHUTaHHbIN no dpopmyne (2.1), n Tennonepenaye cnoes (3) u (5)
10°C, coctasnaet 0,306 B1/(M*K). Mpu nepepacyéte ero, y4eTbiBaa TeMMepaTypHYlO KOPPeKUMio TernnonpoBOJHOCTM,
nonydaem 0,303 B1/(M*-K). Koppekunsa koacbdpmumeHTa Tennonepenayun otpuuatensHas: —0,003 B1/(m*K).

YToObl B Orpaxpatoleil KOHCTPYKUMM 3[0aHUA B COOTBETCTBUM CO CTaHAAPTOM [3] MOXHO ObINO MPOrHO3VPOBaTh PUCK
06pa3oBaHUA KOHAeHCaTa, HeOHXOMMO 3HaTb BNAXHOCTHbIE YCNOBWA 3KCNNyaTaumm 3gaHma. CtaHgapTom [3] npenycMoTpeHb

NATb KNacCoB 3KCI'IﬂyaTaLlVIOHHOl7I BMNAXHOCTW 30aHnI, KPaTKOe OnmncaHne KOTopbIX AaHO B Tabnue 2.4.
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Tabnuua 2.4
Knaccb1 akcrnnyaTtayvMoHHOM BNaXKHOCTY 3JaHWI B COOTBETCTBUM CO CTaHgapToMm [3]
Knaccel skcnnyataunoHHom
BNAXHOCTW 30aHWI OnuncaHne
1. Cknapckue nomMeleHns (H13KNA ypoBEHb BNAXHOCTW)
2 Odouchbl, MarasuHbi
3. 30aHWA C HU3KMM YPOBHEM 3aceneHuna. OgHO3TaXHbIe XWible JoMa
4 30aHUA C BbICOKUM YPOBHEM 3acenenunsa. MHOrosTaxHble Xuible oMa,
CMopT3anbl, KyxHW, CTONOBbIe
5. CneunanbHble BNaxHble 3aHnA: NpaveyHble, NMBOBAPHW, NnaBaTenbHble 6accenHbl 1 T. O.

Pacuet O6paSOBaHI/Iﬂ KOHeHCaTa aNnA KOHCTpyKUwnu, naHHow B Tabnuue 2.3, B AHBaApe B KNMNMaTU4eCKnX yCnoBnAX Purn gna

30aHnA 4-ro Knacca aKCnnyaTaunmoHHOM BAXHOCTU NMOKasaH Ha pucyHke 2.6.

2500 =
p, Pa BHyTpeHHsA Temnepartypa nocrnowmHo HapyxHas cTtopoHa
cTopoHa
2000 \
1500
\
1000
500 == \GC
|
g3 4 5 6
0 ‘ i ‘ i
Sy M
0 5 10 15 20 25

Puc. 2.6. BnaxHOCTb B CTPOUTENBHOM KOHCTPYKUMM B KAMMATUYECKMX YCIOBMAX Pyrn B AHBape Mo CNoAM B COOTBETCTBUW C
Tabnuuen 2.3, OTCHET C BHYTPEHHE CTOPOHbI. TemnepaTtypa BHyTpKU nomelieHms 20°C; Hymepauma cnoes (1-6) cooTBETCTBYET

Tabnue 2.3 (xenTaa nomaHas NMHWUA — AaBNEHNe HeHAChILEHHOrO MNapa, KpaCHada NNHWA — aBneHne HacblleHHOro napa)

Kak cnenyeT 3 pucyHka 2.6, B KOHCTPYKUMWM 06pa3yeTcA KOHAeHcaT, abCconoTHanA BenM4YMHa KOTOPOro, paccynTaHHaA B
COOTBETCTBUM CO CTaH#apToMm [3], coctaBnaeT 0,217 kr/M°. B neTHUi nepuop KOHAEHCAT BbiChbixaeT. Takum obpasom, cnon (3)
B 3UMHWI Mepuof NOABEPXEH BO3OENCTBUIO BRark. Paccyntaem Ana 3TOro ClofA BAAXHOCTHYIO MOMPaBKy TEMIONPOBOAHOCTY
(noAcHeHwne k chopmyne 2.6.):

ANy = kg Ty - (@0 —wq) =0,0345-4-0,217 - 10° /0,05 = 0,0006 B1/(m-K).

3pech Bnara U [OmMKHa ObiTb nepecyutaHa m/m® (06bem OfHOro KBagpaTHoro Metpa cnos (3) paseH 0,05 M’ kKoHpeHcaT
3aHumaet 0,217-10° wm°). Mpu nepepacyéte KoapdpuumeHTa Tennonepegadn U, C y4eTOM BNAXHOCTHON KOppeKLuum
TennonpoBogHocTY, nosydaem 0,3062 BT/(m*K). Koppekunsa nonoxutensHas : 0,0002 BT/(m*K).

TemMnepaTypHas W BNAaXHOCTHAA KoppeKums KodddouLmeHTa Tennonepenayy ¢ NPOTUBOMOMNOXHbBIM 3HAKOM U X aBCOMOTHbIE
3Ha4YeHnsA oTHocuTenbHO Hebornblwme: —0,003 1 0,0002 BT/(M*-K). Mo3TOMY 3TV KOpPPeKUMn B AanbHENEM pacyeTe CUCTEMbI

Dobeles panelis MOXHO He y4nTbIBaTb.
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Ecnv yBennymBaloT TONWMHY HapyXHoro cnos Tennowsonauuy ao 0,1 M, To abCoNOTHOE KONMYeCTBO KOHAEHCaTa, B 3AaHNAX
4-ro Knacca 3KCnnyaTaLUyoHHON BRaxHOCTK B cnoe (3), ymeHbwntcsa no 0,002 kr/m?. T103TOMY NCMOMb30BaTh KOHCTPYKLMIO, ANA
KOTOPOW HapyXHbI cnon Tennownsonauunn coctasnaet 0,05 M, He pekomMeHayeTcA. B 3gaHmAx 3-ro knacca sKCniyaTauMoHHON
BNAXHOCTU KOHAEHCAT He obpa3yeTcs.

Ha pucyHkax 2.7 n 2.8 nokasaHa TemnepaTtypa MOCNOMHO ¥ [aBfeHVe BOAAHOrO mapa COOTBETCTBEHHO B Orpaxpatolimx
KOHCTPYKUMAX 30aHnA 4 1 3 Kknacca 3KCMiyaTaUuMOHHOM BAAXHOCTU, KOTOpble AaHbl B Tabnuue 2.3, eCi HapyXHbIA Cnoi

Tennousonauuu (5) paseH 0,1 M. MeTeoponoruyeckune ycnoBrna COOTBETCTBYIOT KNVMATUYeCKUM YCNOBMAM Puri B AHBape [5].

T.°C A p, ITa AHaIH3 BBIIAJCHHS KOHICHCATA
’ 5
2500 Bnyrpennss cropona Hapy»x#as cropona
20193 2240
2000
15 —
1500
11,2 1327 1293
10 —
1000
5 —
0 —
500
4,5 419
5= \ 356
-10 —
S4, M
7 e
0 RS 30
o N [\l ol o~
s 4 4 <@
s < 9
— [\ N e\]

Puc. 2.7. TemnepaTypa NOCIONHO 1 faBfieHne BOAAHOIO NMapa B Orpaxpaatollein KOHCTpYKUmK (Tabnmua 2.3; ToMWmMHa HapyXXHOro
cnos neHononuctupona (5) — 0,1 M) Ans 3aaHUA 4-ro Knacca KCNyaTalUMoHHOW BRaxHOCTU (XenTaa NHWA — pacnpeneneHme
[aBMEHNA HeHaCbILEHHOr0 BOAAHOMO Mapa; KpacHasa NUHWA — pacrnpefeneHne [OaBfeHVA HacbILEHHOro BOAAHOrO Mapa u

OIHOBPEMEHHO TeMMepaTypb!)
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T °C A p, Ia AHaIM3 BHITAICHAS KOHICHCATA
s 5
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Puc. 2.8. TemnepaTypa MOCNOAHO W AaBfeHMe BOOAHOrO Mapa B oOrpaxpatoulein KOHCTpyKuuu (tabnuua 2.3; TonwmHa
HapyxHoro cnoa neHononuctupona (5) — 0,1 M) AnA 3maHuin 3-ro Knacca dKCNayaTauMoHHON BRAXHOCTW (kenTas NuHWA —
[aBneHre HeHacblWeHHOro BOAAHOIO Mapa; KpacHasa NUHWA — JaBneHne HacblWeHHOro BOAAHOIO Mapa U OfHOBPEMEHHO

TemnepaTypbl)

2.5. BnuaHmne kpenexHbIX BAHTOB Ha Tennonepenavy
orpaxpatoLen KOHCTpyKUnn

2.5.1. TonpaBo4HbIN KO3ULIMEHT Tennonepeaadn ana KPenexHbix BUHTOB
CKBO3Hble KpernexHble BUHTbI B KOHCTPyKUMM (cTanb A=50 B1/(m-K); &5,2 MM) paloT AOMNONHUTENbHOE YyBenuyeHue
KoahchuLMeHTa Temnonepenadn KOHCTPYKLMUY, 3aBUCALLee OT YKCIa BUHTOB Ha efuHULY MOBEPXHOCTU. B Tabnuue 2.5 gaHo

yBeNnuYeHme KodppuLmMeHTa Tennonepenayr, PacCHMTaHHOE Ha OfUH BUHT Ha 1 M’ B 3aBMCMMOCTU OT €ro AfnHbI.
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Tabnuua 2.5
Monpaeku koadpcdmmeHTa Ug Ha ofavH KpeneXHbI BUHT Ha 1 m?
OnvHa BUHTA, M ‘ 0,25 ‘ 0,30 ‘ 0,35 ‘ 0,40 ‘ 0,45 ‘ 0,50 ‘ 0,55
AU, BT/(m?*K) ‘ 0,0042 ‘ 0,0035 ‘ 0,0030 ‘ 0,0027 ‘ 0,0024 ‘ 0,0021 ‘ 0,0019

Co3naBaemMoe BUHTaMU yBenuyeHve (monpasky) obLiero KosgdrumeHTa Tennonepenayy KOHCTPYKLMY MOXHO paccymTaTth no
dopmyne:
N (2.17)
AU, =AU,

roe N — KONMYeCTBO BMHTOB Ha nnowann A,

A — nnowanb, M* (ecnn paccToaHne Mexay BuHTamu 0,2 M, To N/A=25);

AU, — nonpaska koadodprLimeHTa Tennonepeaa4n na OAHOro BUHTa (tabnnua 2.5), B1/(m*K).
Y4nTblBaA NOMNPaBKy Ha BUHTbI, KOIPUUMEHT TEMNONPOBOAHOCTM B CTPOUTENbHBIX KOHCTPYKLUMAX CTeHbI cucteMbl Dobeles

panelis MOXHO paccymTaTb Mo dhopmyne:

(2.18)
U=U,, +AU,,

roe U — kKo3dhchrmeHT Tennonepenayun nadenw npu 10°C, KOTopbii onpeaenaoT no dopmyne (2.1);

AUy — nonpaeka Ko3thdrLUmMeHTa Tennonepenayn Ha BuHTbl (2.17), BT/Am*K).

2.5.2. BnuaHne kpenexHbiXx BAHTOB Ha TemMrepaTypy BHYTPEeHHEN CTeHb!
AKTyanbHbIM BOMPOCOM ABNAETCA: «He OymeT N C BHYTPEHHeW CTOPOHbI CTPOMUTENIbHOW KOHCTPYKUMMK BOMM3M rONOBOK
KpenexHbIX BUHTOB B 3UMHWUIA NMepriof 06pa3oBaThCA 061acTb MOHUXEHHOW TeMMepaTypsl, B KOTOPOW MOXET BO3HMKATh 30Ha
pYICKa C TOYKM 3peHnA 0O6pa3oBaHUA NAEeCEHU, UK TaM MOXET NMPOUNCXOAUTL 06pa3oBaHVe KOHAeHcaTa?»

OTBeT Ha 3TOT BOMPOC MOrYT AaTb TONbKO PACHeTbl TAKOrO MOCTMKA XOfofa, KOTopble Obinu BbIMONHEHbI (pyc. 2.9), HO 13-3a
nx 6onbWOoro obbemMa 1 CIIOXHOCT B 3TOM paboTe He nokasaHbl. [InA pacyeToB mcnons3oBaHa cuctema Dobeles panelis co
cnenyiollein TonwmHon cnoes: BHyTpU EPS 100, 0,05 m (puc. 2.9; cnesa); xene3obetoH, 0,15 m; EPS 100 cHapyxw, 0,05 m.
HapyxHaa temnepatypa: -25°C, BHytpy +20°C. JIuHnm 1 1 3 galoT TemMnepartypy Ha NnoBepxHOCTN COeMHAIOLEro BUHTa: 3 —
npw HecobnoaeHUY B3aVIMOAENCTBMA MeX[y BUHTOM W OKpyXalollei ero cpefon, 1 — npu cobniofeHnn B3auMoaencrens, 2 —
TemnepaTtypa cpefbl, okpyxatouen BMHT. Kak BMAHO, MepBOHAYaNbHaA pasHMLa TEMMepaTypsbl BUHTA 1 OKpyXatowen cpefbl
6bICTPO BblpaBHUBaETCA (rpadovki 1 1 2 COBNApatoT), ecnv AMaMeTp BUHTa Hebonblwon (B pacyeTax NpuHAT 5,2 Mm). B cnyyae
BUHTa GONbLWOro AMamMeTpa 3TOro yXe He NPOW3ONAET. DTO 03HAYAET, YTO NOKaNbHOE MOHUXEHNE TeMMePaTypPbl MOBEPXHOCTH
BHYTPEHHEl CTeHbl B paliloHe rofnoBkW BUHTaA (koopamHaTta d=0; puc. 2.9) He oxupaetca. OAHAKO 3TV BUHTbI NENCTBYIOT Kak
MOCTVKM XOfofa ¥ BbI3bIBAlOT PAaBHOMEPHOE MOHWXEHVE TEMMePaTypbl Ha BHYTPEHHEN CTeHe. B pacyeTax NpUHMMAeTCA, YTo
B KOHCTPYKLMM 25 BUHTOB Ha 1 M2, MOHMXeHWe TeMnepaTtypsl coctaenaeT npubnusntensHo 0,5°C (ot 18,5°C, 4To MoxeT ObITb

NPOrHO3NpPYeMO, ecin He AeNCTBYET 3TOT MOCTVK Xonofda, Ha 18°C).
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Puc. 2.9. CkBo3Hble BUHTLI cucTeMbl Dobeles panelis 1 Temnepatypa okpyatowein ux cpefbi:
1 — Temnepatypa okpyxatoLlen cpefibl; 2 — Temrepatypa NOBePXHOCTU BUHTA, C YH4ETOM B3aVIMOLENCTBUA MeXay BUHTOM 1

cpenot; 3 — TemnepaTypa NMoBePXHOCTU BUHTa, 63 y4eTa B3auMOLeNnCcTBrA

2.6. Tennonepenada KOHCTPYKLUMIA HAPYXHbIX CTEH

cncrtemsl Dobeles panelis

B Tabnuuax 2.7 1 2.8 paHbl 3Ha4YeHna KoadpdpuumeHTa Tennonepenayn U, BT/(M*-K) HapyxHbix cTeH cuctembl Dobeles panelis
N MakchMarnbHoe KONMYeCTBO KOHAeHCaTa B 3UMHWI Nepuof Kr/M2 Ana 3paHnuin 3 1 4 knacca 3KCnnyaTauMoHHON BAAXHOCTU
(tabnuua 2.4), paccyntaHHoe B COOTBETCTBMM CO cTaHAaapToMm [3] (3 knacc — 3[0aHWA C HU3KUM YPOBHEM 3aceneHus.
OpHO3TaxHble Xunble aoMa; 4 Knacc — 3aaHNA C BbICOKUM YPOBHEM 3aceneHna. MHOro3TaxHble Xunble [OMa, CMOPTUBHbIE
3anbl, KyXHW, CTOMNOBbIE U T. A.) B knumaTuyeckux ycnosuax Purn [5], ¢ yueTom Koppekummn ana 25 KpenexHbiX BUHTOB Ha 1 M?
B 3aBUCMMOCTW OT TOSWMWHbI HapPYyXHOro cnosa neHornonuctupona (1 BepTvKanbHbIA CTON6UK) 1 XenezobeToHa. Bo Bcex
nokasaHHbIX B Tabnuuax 2.7 1 2.8 ciyyanx napaMeTpbl MPOoYMX CI0EB HapYXHbIX CTeH cucTembl Dobeles panelis cooTeeTcTBYIOT
Tabnuue 2.3. Bapbupyemble napameTpsbl 2.3 B TabnviLe 3akpalleHbl. KoHoeHcaT B NeTHU Nepuof BbiCbIXaeT.

3akpacka 3HayeHuin U Tabnuy 2.7 n 2.8 B COOTBETCTBUM C TpeboBaHUAMN Tabnuubl 1 (TemnepaTypHbIin KoadpdpuumeHT k=1)

nokasaHa B Tabnuue 2.6.

Tabnuua 2.6

3akpacka 3HayeHuii U B Tabnuuax 2.7 n 2.8

|:| > 0,60 B1/(M*K) — He COOTBETCTBYET HOPMaM

Urn—Urm
0,50-0,60 BT/(M*-K) — Nnpon3BOACTBEHHbIE 30aHNA

Urn — HOPMAaTKBHOE 3HaueHwue;
0,40-0,50 BT1/(M*K) — 0bLiecTBeHHble 30aHns

Urm — MakcmarnbsHoe 3HaveHmne
0,30-0,40 BT1/(M*K) — xunble gpoma

B KOHCTpyKUMM 06pa3yeTcA KOHOEHCAT, KOTOPbIV B NETHWN

nepnopn BbiCbiXxaeT
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Tabnuua 2.7
3HauveHue kodpdmumeHTa Tennonepenauu U, Br/(m>-K) HapyHbIx cteH cuctembl Dobeles panelis n
MaKcMMarnbHOe KONIMYECTBO KOHAEHCaTa B 3MMHWIA Nepuog Kr/M* B 3aBUCMMOCTU OT TONLLWHBI
Hapy>KHOro 10 TENNOU3ONALIMM M XKene306eToHa

HapyxHaa n3onauua, EPS 200 HapyxHaa nsonauus,

U, B1/(m*-K) 3 Knacc BNaxXHOCTL 4 Knacc BnaxHocTu

EPS 200 TornwmnHa xene3obeToHa, M TonwuHa xenesobeToHa, M TonuwmHa xene3obeToHa, M

d, m 0,15 0,20 0,25 0,30 0,15 0,20 0,25 0,30 | 0,15 0,20 0,25 0,30
0,05 0,41 0,39 0,38 0,37 0,01 0,02 0,03 0,03 | 0,23 0,25 0,26 0,26

0,10 0,30 0,29 0,28 0,27 Het Het Het Het 0,00 0,01 0,02 0,03

0,15 0,24 0,23 0,22 0,21 Het HeTt Het Het Het HeTt Het HeTt

0,20 0,20 0,19 0,18 0,18 HeTt HeTt Het Het Het HeTt HeTt Het

MpwW U3roToBREHNN HECLEMHOM onanybkn ANA HapyXHbIX cTeH cucteMbl Dobeles panelis 13 neHononucTpona ¢ rpacoUTHLIMN
no6askamu — Neopor EPS 200, nnoTtHocTb kotoporo 25-30 kr/m°, a TennonpoBoAHOCTb MpubnusmtensHo 0,03 BT/(m-K),

Tabnunua 2.8 aHanorunyHa tabnuue 2.7.

Tabnuua 2.8
3HaueHuA koddpdmumeHTa Tennonepepayn U, Br/(v?*-K) HapyHbIx creH cuctembl Dobeles panelis
¢ neHononuctuposnom Neopor EPS 200 n makcumanbHoe KONM4YeCcTBO KOHAEHcaTa B 3MMHUIA nepuon Kr/m?

B 3aBUCUMOCTU OT TONLMHbI HAPY>XHOIro dioAa Tennounsonauvn n ene3obeToHa

HapyxHada nsonauus, Neopor EPS 200 HapyxHada nsonauus,
U, Bt/(m*K) 3 KJlacc BAaXHOCTK 4 Knacc BRaxHocTn
Neopor | TonuuHa xeneso6etoma, m TonuwmHa xeneso6eToHa, m TonuwmHa xene3o6eToHa, M
EPS 200

d, M 0,15 0,20 0,25 0,30 0,15 0,20 0,25 0,30 | 0,15 0,20 0,25 0,30

0,05 0,38 0,36 0,34 0,33 0,02 0,02 0,03 0,04 | 0,24 0,25 0,25 0,26

0,10 0,27 0,26 0,25 0,24 Het Het Het Het 0,00 0,01 0,02 0,03

0,15 0,22 0,21 0,20 0,19 HeTt Het Het HeTt Het HeTt Het Het

0,20 0,18 0,17 0,17 0,16 HeTt Het Het HeTt Het Het HeTt HeTt

2.7. Pacyet KOHCTPYKUMK KpbIWW

KoHctpykuma kpbiwn cucteMbl Dobeles panelis cxematnyeckn nokasaHa Ha pucyHke 2.10. KoHCTpykuMA HeromoreHHas u
COMEePXWT TPW CPedbl, AnA KOTOPbIX KO3hMLMEHTbI TEMIONPOBOAHOCTY BYAYT Pa3fNYHbIMU: Xene306eToH, NeHOMoNUCTPON
M HeBeHTUNMPYeMble BO3[YLHbIE MPOCIONKW. TonWwmMHa C0A MEeHOMONUCTUPONLHON TEMAOU30NALUUM ANA MPOMbIWEHHO

M3roTOBMEHHbIX KPOBENbHLIX NaHenen cucteMsl Dobeles panelis noa xene3o6eToHHbIMU Hankamu donukcmposaHHan — 0,04 M.
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Puc. 2.10. KoHcTpykuma kpbiwm cuctemsl Dobeles panelis

Pacyet koapcbuumeHTa Tennonepenadn U Takow KOHCTPYKUMM OYeHb CIOXHBIA. B cOOTBETCTBUM CO cTaHpapToM [1] pacueT
KO3(hPULMEHTOB Tenmornepenayn HeroMOreHHbIX CTPOUTENbHbLIX KOHCTPYKUMIA, MPU pa3fefeHnn KOHCTPYKUMU Ha Crowu
(NepneHOMKYNAPHO HampaBneHWio NoToka Tenna) U cekumn (NapannenbHo HampaBneHWto NoToka Tenna) Tak, YTobbl Kaxaan
OTAeNbHaA YacTb KOHCTPYKLMM BGbina roMoreHHon. flanee no ctaHpapTy [1] HeobxoanMo paccuutaTb BepxHIolo (Ry') 1 HUXHIOO
(R"") rpaHmnUy conpoTuBneHya Tennonepeaaye CTPOUTENbHOM KOHCTPYKLMKM, 06paTHasA BennyHa CpeaHero apugMeTmyeckoro
KOTOPbIX ABMAETCA WCKOMbIM 3HaveHveM koadpdpuumeHTa Tennonepefadn. Hamprmep, B MoOKasaHHOM Ha pucyHke 2.10
KOHCTPYKUMW Npex[e BCero HeO6xoaMmMo BbINMONHUTL CeYEHUA (LITPUXMYHKTUPHBLIE NUHUK) MO MAIOCKOCTAM CUMMETPUN MANUTbI
(AA, BB v T. [.), 1 3aTeM 4acTb NaHenn Mexmay ABYMs cedeHuAMU, Hanpumep, AA 1 BB, Heobxogumo pasnennts Ha 4 cnos un
5 cekuuin (Bcero 20 romoreHHbIx obnactei; Ha pyc. 2.10 nokasaHbl NPEPLIBUCTLIMU IMHUAMMU). TTOHATHO, YTO OKOHYATENbHbI
pacyeT 6yaeT C o4eHb 60O NOrPeLHOCTbIO.
Tak Kak y KOHCTPYKLUW Mof Hecyllen 6ankon 6yaeT Crnown Tennovsonauny TonyMHon Tonbko 40 MM, TO, OY4eBUAHO, CaMoW
KPUTNYECKON MOBEPXHOCTbIO KOHCTPYKLUWMN ABNAETCA 3TOT CThiK (MYHKT S; puc. 2.10). Mo3ToMy npoaHanv3vpyem 3TOT CTbIK
MaKCMMaflbHO KOPPEKTHO, pellas CTauMOHapHOe ypaBHeHWe Tennornepefays Ans 3TOM YacTh KOHCTPYKUMMW PACYETHLIMM
MeTofamu. BospylHblie MpoCionkn 30ecb UMEKT HecCylweCTBEHHOe 3HaYeHWe — OHU PaCcronoXeHbl OTHOCUTEIbHO Aaneko,
MO3TOMY MX B PACCMOTPEHWEe NMPUHUMaTL He Byaem. MNpoaHanu3nMpoBaHHaA YacTb CTPOUTENBHON KOHCTPYKLMM MOKa3aHa Ha
pucyHke 2.11.
Ona pacyeTa 6bInM NPUHATLI CledytoWwmne TenNoTeEXHNYECKMEe NapaMeTpbl:

1) K03hhULIMEHT TENNONPOBOAHOCTY NeHononuctupona — 0,036 B1/(m*-K);

2) KO3(pULIMEHT TEMNONPOBOAHOCTY Xene3obeToHa — 2 B1/(m*K) [4];

3) conpoTuBneHue Tenonepenade HapyxHom NOBePXHOCTU orpaxpatoliein KoHCTpykumm — 0,04 m* K/BT;

4) conpoTrBeHne Tennonepeaaye BHyTPEHHER NOBEPXHOCTM orpaxpatolen KoHcTpykumm — 0,10 m* K/BT;

5) Temnepatypa Bo3ayxa cHapyxu — -4,7 °C (cpenHAA AHBapckasa Temnepatypa B Pure [5]);

6) TemnepaTtypa Bo3ayxa BHyTpu — +20 °C.
MaTtemMaTnyecki KOHCTPYKUMA pacCUMTLIBAETCA MNPV MOMOLWM NMPAMOYrONbHOW CETKM, doparMeHT KOTOPOW NoKasaH Ha pUCyHKe
2.11. Mo ocn X BbigenATca 16 Tovek aeneHud, a no ocn Y — 23. Lar cetkn coctaBnaet 0,01 M. Takm obpa3om, B Lienom
ob6pasyetcA 16x23=368 y3noBbIX TOuYek. PelleHne npobrnembl CBOAMTCA, B KOHEYHOM pe3ynbTaTe, K CUCTEME JIUHEMHbIX
anrebpanyeckix ypaBHeHU, B KOTOPOW CTONBbKO YPaBHEHW, CKOMbKO Y3M0BbIX TOYeK B pelleTke. Pewns 3Ty cuctemy n3 368
NVHeNHbIX anrebpanyecknx ypaBHEHWU, NonydyaeM TemnepaTypy B 368 Toukax. 10 pacCHUTaHHbIM TemrepatypaM MOXHO

CKOHCTPYMPOBATh Yy N30TEPMUYECKUX KPUBBIX, MOKa3aHHbIX Ha prcyHke 2.12.
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Puc. 2.11. Cxema pacyeta Kposnu
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Kak BMAHO W3 rpynnbl M30TepMm, u3oTepMuyeckaa Kpueaa 15 °C npubanxaetca K BHYTPEHHeR MOBEPXHOCTV OKOMo
Xene3o06eToHHON 6anku. 3To roBOPUT O TOM, YTO Mo Xene3obeToHHOM Gankon TemnepaTypa MOBEPXHOCTU MOHUXKAETCA.
TemnepaTypa BHYTPEHHER 1 HAPYXHOW MOBEPXHOCTY MaHen B 3aBMCUMOCTM OT KOOPAWHATHI X, eCl TemnepaTypa Bo3ayxa

cHapyxw paBHa —4,7 °C (cpeaHaa AHBapCKan TemnepaTypa B Pure [5]), noka3aHa Ha pucyHke 2.13.

= BHyTpeHHSS TOBEPXHOCTD —— HapyxHas nosepxHocTs

19 -4,15
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T, °C
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-4,45
17,8 45
17,6 -4.,55
X, M X, M
0 0,03 0,06 0,09 0,12 0,15 0 0,03 0,06 0,09 0,12 0,15

Puc. 2.13. VI3meHeHne TemnepaTypbl BHYTPEHHEN 1 HAPYXHOW MOBEPXHOCTN KOHCTPYKLUW

Kak BugHO, Temnepatypa BHyTPeHHel nosepxHOCTV nod 6ankon 17,8 °C, uto Ha 1,1 °C Huxe, YeM danblie oOT Hee. [pu 3TOW
TemnepaType OTHOCUTENbHAA BAIAXHOCTb BO3Ayxa B MomelleHnn oT 0,66 (4 Knacc BRaxHOCTM) Ha MOBEPXHOCTV mnop 6ankow
yBenuumeaetca no 0,79, 4to 6nM3KO K rpaHule pucka BO3HMKHOBeHWA nneceHw 0,8 [3]. Torma kak B 3paHMAX 3 Kracca
3KCNNyaTaUMOHHOM BNaXHOCTW COOTBETCTBEHHO OTHOCUTENbHAA BAAXHOCTb Bo3ayxa OT 0,53 B nomelleHun yBennymeaetca go 0,61
Ha noBepxHOCTU Nof 6ankoi. Ecnv HapyxHas TemMnepaTtypa Bo3fyxa B fiekabpe 1nu AHBape NOCTaTOYHO [ONroe BpeMs COXPaHAETCA
Ha ypoBHe —20 °C, 4TO B KNIMMAaTU4ecKkmX yCnoBuaAx JlaTenm BNonHe BOSMOXHO, OTHOCUTENbHAA BNAaXHOCTb BO3[yXa Ha MOBEPXHOCTY
non 6ankon ysenmumeaetcs o 0,88 (4 knacc BnaxHoctv) unm 0,77 (3 Knacc BRaxHoOCTW). B cooTBETCTBUM CO CTaHaapToM [3] npu
ONUTENBHOM COXPAHEHW OTHOCWUTENIBHOWM BIAXHOCTW BO3AyXa Ha ypoBHe bornee 0,8 BO3HMKAET puck 06pa3oBaHuA nneceHn. Mpu
YBENUYEHUY TONWMHBI CIOA NEHOMONMCTUPOMLHOM 130MALMK B paioHe 6anku 0o 0,06 M, MakCcMarnbHas OTHOCUTENbHAA BNAaXHOCTb
BO3[yxa Ha MOBEPXHOCTU Mop 6Gankon B aekabpe-AHBape ymeHbluaeTca fo 0,82-0,80 (4 knacc enaxHocty) wunm 0,67 (3 knacc
BMAaXHOCTLN). DTO O3HAYaeT, YTO B 3{aHMAX C 4 KNACCOM 3KCMAyaTaUWMOHHOM BRAXHOCTX OOWan TOMWWHA TennovonAuun B
KOHCTPYKUMI KPbIWW B parioHe 6anku fonxHa Obitb He MeHee 0,06 M. Tak Kak B MPOMBbIWAEHHO W3rOTOBMIEHHBIX KPOBEbHBIX
NaHenAx, KoTopble NokasaHbl Ha prucyHke 2.10, ToMWMHa TeNNoU30AALMOHHOIO CIOA Nof Xene306eToHHOWM Gankoi coctanaeT 0,04
M, HeO6XOAUMO MPUHATL MePbI MO AONOMHUTENBHOMY YTErnneHuto, YToObI 06N CIIOM TEMNOW30NALIMN YBENUYUTL MO KParHen Mepe
0o 0,06 M. [lononHWTeNbHbIN CIOM TeNNOV30NALMN MOXET ObITb pa3MeLLeH 1 Mo NaHenbto, U Haf Hel. ST JOMONHUTENbHbIE Mepbl
B 3VIMHUE MECALIbl YMeHbLIAT PUCK 06pa30oBaHUA MieceHn B 30HaX Mof HeCyW MY Xene306eToHHbIMU Bankamum.

Ha pucyHke 2.11 BMAHO, 4TO 3HauveHWe KO3ppMLMEHTa Tenmonepenadn KOHCTPYKUMN, MOMYyYEHHOE MO AaHHbIM YUCIEHHOTO
peweHunsa, paBHo 0,58 BT/(m*K), a paccuntbiBas ero no ctaHmapTy [1], nena CTpowTenbHbIA 3nemMeHT Ha 3 CnoAa 1 2 cekuuu,

nonydaem 0,52 B1/(m*-K). Ecnn conpoTrBneHue Tennonepeaade CTPOUTENBHOMO 3NeMeHTa PacCinTbIBaTh MO POpMyne:

_R,42R,"

R; 3

(2.19)

KoTopasa npuMeHsanack o NpuHaTUA [7] ctanpapTa [1], ncnonbsya nogobHbiM 06pa3om BepxHee Ry’ 1 HuxHee Ry’ 3HaueHmA
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conpoTtuBneHva Tennonepenaye, nonydum 0,57 B1/(M*K), 4To HamHOro 6nuxe K TOYHOMY pacyeTy. B Lenom, Heobxoammo
cfenaTtb BbIBOf, YTO Mpu pacdeTe KodpdomumeHTa Tennonepenayn Takon HEroMOreHHOW CTPOWTENbHOW KOHCTPYKUMU MO
MeTofy, NpeaycCMOTPEHHOMY CTaHAapToM [1], norpewHocTs coctaBnaeT 15-20 %.

Konmuyecteo o6pa3oBaBlieroca koHpeHcaTa non 6ankom, paccyMTtaHHOe Mo MeTomy peweTky U OObl4HbIM pacyeToM And
FOMOTEHHbIX CITOeB MO METEOPONOrMYeckIM AaHHbIM Ha AHBapb Ansa Purwy, gaet cootBetctBeHHO 0,19 kr/mM? 1 0,18 Kr/m?, 4To
CyWEeCTBEHHO He OTAnYaeTCA. TaknumM 06pa3oM MOXHO MPeAanofoXMTb, YTO PacyeT KOMMYeCTBa KOHOeHcaTa facT 3HaUYnUTeNbHO
MeHbLLYI0 OWNBKY, YeM pacyeT Ko3dphuLMeHTa Tennonepenayn.

OpHako KOHOEHCAT BECHOW He BbIChIXAET. DTO O3HAYAET, UTO KOHCTPYKUMA KPbIWWM MOXET 3KCMyaTMPOBATbCA TOMIbKO B TOM
Cfy4ae, ecny BHYTPEHHAA MOBEPXHOCTb KOHCTPYKUMM MOKPbITA CIOeM Mapou3onAaumun, C 3KBUBAJEHTOM COMPOTUBAEHMA
andpdpy3um napos Boabl sd > 75 M, aHaNOrMYHOM HenpomnycKatuen BOOAHOM Nap NMokpacke UM WTyKaTypke C COOTBETCTBY-
OLUVMMY HEMPOMYCKAOLWVMK BOAAHOM Nap fobaBkamu.

B Tabnuue 2.10 gaHbl 3HaYeHWA Tennonepenayy KOHCTPYKLUMW KPbIWKW, pacCYUTaHHbIe B COOTBETCTBMM C METOAMKOWM CTaHaapTa
[1] oNA HErOMOTeHHbIX KOHCTPYKUWIA B 3aBUCUMOCTY OT TONWMHBLI H KOHCTpyKumm (puc. 2.14), KoTopas BKtoYaeT B ceba Croi
neHornonuctupona TonwmHon 0,04 M ¢ BHYTPEHHEN CTOPOHbI MAOC NePeMEeHHYI0 TONWUHY Xene3obeToHHon 6anku — ot 0,14-
0,28 M. MNpwn pacyeTe 3HaveHNA U KOHCTPYKLUM TakXe YYTeH HapyXHbIA Xene306eToHHbIA cnoi TonwmuHon 0,04 M, KOTopbIn
B Tabnuue 2.10 B TonwuHe H He yyTeH. 3akpacka 3HadeHuin U Tabnuubl B COOTBETCTBUM C TpeboBaHuAMU Tabnuubl 2.1

(TeMnepaTypHbIn KoddpdpuumneHT k=1) nokasaHa B Tabnuue 2.9.
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ke
XKenesobeToH
[Merononuctupon
Puc. 2.14. KpoBenbHasa naHenb CO CIoeM JOMNOMAHUTEIbHOW TeNIon30naumnm.
Tabnuua 2.9
3aKpacka 3HayeHn U KOHCTPYKLIMIA KPbIWn
l:| > 0,50 B1/(M*-K) — He COOTBETCTBYET HOPMaM
Urn—Urm
_ 0,35-0,50 B1/(M*:K) — npoMbllneHHble 3aaHns

Ugn — HOpMaTVBHOE 3HayeHue;
0,25-0,35 BT/(M*K) — 0bLiecTBeHHble 30aHuna

Urpm — MakcnmanbsHoe 3HaveHmne
0,20-0,25 Bt/(M*K) — xunble 3naHuns
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Tabnuua 2.10
3HaveHnA kodchpdmumeHTa Tennonepenaum U, B/(m*-K) KOHCTPYKLMM KPbIWM CUCTEMBI

Dobeles panelis c neHononucruponom EPS 150 B 3aBMCMMOCTY OT O6LLel TONWMHbI

KOHCTPpYKLUN N OOMNONHUTENLHOW TEMNOM3oNALMN

30 31 32

0,34 | 0,33 | 0,33

034 | 033 032 032 031| 0,30| 0,30 | 0,29 | 0,29
0,33 030 | 030| 0,29 | 0,28 | 0,28 | 0,27 | 0,27 | 0,26 | 0,26
032|031 030 030|029 | 028|028 | 027| 0,26 | 0,26 | 0,25 | 0,25| 0,24 | 0,24 | 0,24

0,29 | 0,29 | 0,28 | 0,27 | 0,26 | 0,26 | 0,25 025| 0,24 | 0,24 | 0,23 | 0,23| 0,22 | 0,22 | 0,22

0,34 0,32 | 0,31

0,27 | 0,26 | 0,26 | 0,25 | 0,24 | 0,24 | 0,23 023] 0,22 | 0,22 | 0,22 | 0,21 0,21 | 0,21 | 0,20

0,25 | 0,24 | 0,24 | 0,23 | 0,23 | 0,22 | 0,22 0,21} 0,21 | 0,20 | 0,20 | 0,20| 0,19 | 0,19 | 0,19

0,23 | 0,23 | 0,22 | 0,22 | 0,21 | 0,21 | 0,20 020 0,20 | 0,19 | 0,19| 0,19| 0,18 | 0,18 | 0,18

2
3
4
5
6
7
8

0,22 | 0,21 | 0,21 | 0,20 | 0,20 | 0,19 | 0,19 | 0,19| 0,18 | 0,18 | 0,18 | 0,18 | 0,17 | 0,17 | 0,17

YToObl TEMNOM30NALUMA KOHCTPYKLMM KpbiWK Obina AOCTaTOYHOM, Kak BuaHO u3 Tabnuy 2.10 un 2.1, Heobxoaum elle
AOMOMHWTENbHBIA IO TENOW30NALNY, KOTOPLIN Ha pUcyHKe 2.14 1 B Tabnuue 2.10 oTMedeH 6yKBOMA «d».

Hanpvmep, ecnn Temnepatypa B nomeleHnax xunoro goma 20 °C, To TeMnepaTypHbIn KO3hdrUmMeHT K, KOTOPbIA PaccyMTbIBAIOT
no chopmyre (2.3), paseH 0,95 (ana Purn T,=0 °C [5]). Mpn pacyeTe HOPMATUBHOIO 3HaYeHUA Ko3drLIveHTa Tennonepenayu
(tabnuua 2.1) Ugn=0,25-k=0,25-0,95=0,2375=0,24 B1/(M*-K). TIpennonoxvm, 4To KOHCTPYKLMUA KPbILK COCTOWT U3 KPOBESbHbIX
naHenei cuctembl Dobeles panelis TonuwwmHon H=24 cm (puc. 2.14). Kak BuaHo 13 Tabnumubl 2.10, AnA QOCTUXEHVA HOPMATVBHOTO
KoadphuLmeHTa Tennonepenayn HeobXxoamum ellle AOMONHUTENbHBIN CNOV TEeMMOU30ALMA TONWMUHON 5 CM.

MOHATHO, YTO, BLIMOMHAA [OMOMHUTENLHOE YTEMNEeHWe KOHCTPYKUMWU KPbIWW B COOTBETCTBMM C Tabmauuen 2.10, puck
006pa3oBaHMA MNeceHn B 3MaHNAX B 30HaX MOA xene3obeToHHbIMU Bankamu bygeT ycrpaHeH (puc. 2.10).

B oTHOlWeHUN 06LEeCcTBeHHbIX U MPOW3BOACTBEHHBIX 3[AHWA, OCOOEHHO eCnn B MOMELEHNAX MPOW3BOACTBEHHBIX 3[AaHWIA
MOHWXeHHas TemnepaTtypa (Mpu ymeHblweHun T, B copMyne 2.3 MOHWXaAOTCA TpeboBaHUA K KOIPPUUNEHTY
TennonpoBofHOCTY; Tabnuua 2.1), MOXET OKa3aTbCA, YTO JOMOMHUTENbHAA TENNOM30MALMA B COOTBETCTBIN C Tabnuuen 2.10
He HyXHa, OfHAaKO pUCK OOpa3oBaHWA MNeceHn OCTaeTCA. DTO OfHOBPEMEHHO OnpefenAloT HECKONbKO MnepemMeHHbIX
hakTOPOB: KOIPUUMEHT TENNONPOBORHOCTY, TeMMepaTypa U OTHOCUTENbHAA BNAXHOCTb BO3[yXa B MOMELLEHNM, KOTOpPLIE B
Pa3NMYHbIX YCIOBMAX SKCMyaTaLUUy 30aHNA MOTYT MEHATLCA B AOCTAaTOYHO WMPOKUX Npedenax. NostoMy puck obpasoBaHua
nneceHn Ha BHYTPEHHEW MOBEPXHOCTU KPOBEMNbHOW MaHenn B 3TUX Cy4yasax cregyeT aHanuW3MpoBaTb BO BpeMA
NPOEKTNPOBAHWA 3AaHNI, YYUTbIBAA KOHKPETHbIE TeNnoTeXHUYeCKe napaMeTpbl SKCAnyaTaumny 3naHua. MNpy BO3HMKHOBEHWN
pvicka 06pa3oBaHNA NneceHn, ero MOXHO YCTPaHUTbL, MPVHYMAaA NOMUMO TpeboBaHWN Tabnuubl 2.10 [ONONHUTENbHbIE MepbI.
B 3aknioueHve, paccMOTPUM ellle BOMPOC O MaCcCMBHOCTY (TEMMOBOM UHEPLIMM) KOHCTPYKUMK Kpbilwn. He6orblwaa MacCMBHOCTb
(TennoBas NHepUWA) KOHCTPYKLMY MPUBOANT K TOMY, YTO B BeCEHHEe BPEMA MPU NafeHUN Ha KOHCTPYKLMIO KPbIWW MPAMBbIX
CONMHEYHbIX NyYer, TenNo OTHOCUTENbHO OLICTPO MOMafaeT B NMOMELLEHUA BEPXHEro 3Taxa 3[aHunA, roe Temnepartypa MoOXeT
MOBbLIWATLCA, Hapywan OGNAronNPUATHBLIA ANA XW3HW Nofe MUKPoKAMMaT. PelleHne 3apayn o konebaHUW TemnepaTypsbl B
MaTepvarne B Te4YeHne Hekoero uvikna (roga, CyTok) 13BecTHo [8]. BpeMaA 3apepxku (CABWra) M3MeHeHWs TemMrepaTtypsbl Yepes

onpefeneHHbI CON MaTeprana MOXHO paccynTaTh no hopmyne:
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-—=0,023-—= (h) (2.20)

roe d - TonwwHa cnos, M;
tgien — MPOAOIXMNTENBHOCTL CYTOK, C;
a — KO3hMUMEHT N3MEHEHUA TemMMepaTypbl MaTeprana, M%/c.
KoadpdpuumeHT nameHeHna TemMnepaTypbl paccynTbIBAIOT MO POpMyIe:
A (2.21)
= o
roe A\ — TennonpoBoAHOCTL MaTepuana, B1/(m-K) [EPS ~ 0,035 B1/(m-K)];
C — TennoemMkocTb Matepuana, Ix/(kr-K) [EPS ~ 1450 Ox/(kr-K)] [4];
p — NNOTHOCTb MaTepuana, Kr/m® (EPS ~ 30 kr/m?).
Mpy 3TWX 3HaYEHUAX Mbl NonydaemM a=8:107 M’/c, a Npy MeHblueln TonwmuHe neHononuctpona (0,14 m) ©=3,6 yac. Mprbasnasa K
3TOMY BpeMeHM ellie BPeMA 3aAepXKM M3MEHeHNA TeMnepaTypbl KOHCTPYKUMM C 4 CM BETOHHBIM CNOeM CHaPYXW Tpatong = 0,92
yaca, paccymtaHHoe no chopmyne (2.20), nonyydaem 4,5 Yaca. 910 Bpems B OTAENbHBIX Clydanx MOXET OKa3aTbCA HE[OCTATOYHBIM.
Ecnn BbINONHEHO AOMONHWTENBHOE yTeneHne KPOBESIbHOW NaHeNn B COOTBETCTBUM C faHHbIMM Tabnuubl 2.10, HanprmMep, YToObI
AOCTV4b HOPMATUBHOIO 3HayveHWA kosdhbdpuumeHTa Tennonepenayn URN, To cMelleHne Bpemenun focturaet 9-11,5 yacos, 410 B
NMOMELLEHUNAX BEPXHErO 3Taxa 06ecnevnt NPUATHBLIA MUKPOKAMMAT 1 NMO3BONUT 136exaTb neperpesa NoMeLLEHNIA NIETOM.
Mpn HEBLINONHEHUW [OMOMHUTENBLHOrO YTEMeHWA, Mo BbIOOPY KNMeHTa, Y4TOObl MakcMManbHO K36exaTb TeMnepaTypHbIX
KonebaHWin B NOMeLeHNAX BEPXHEro dTaxa 3AaHWA, PEKOMeHIYIOTCA Crefyolme Mepsbl:
*  1ICNOMb30BaThb B MaHeNN No-BO3MOXHOCTY YBEAVYEHHOW TONWMUHbBI CNIOA NEHOMOoNMCTMpona (3To ynyyqwnno 6bl 1
Tennon3oNALUNOHHbIE CBONCTBA NaHenu);
* (CO3[daBaTb KOHCTPYKLIMIO KPbIWNW C MAaCCUBHBIMUN AETanAMM, HaNnpuMmep, Yyepenuuen;
* (CO3[0aBaTb KOHCTPYKLMIO KPbIWW C BEHTUAMPYEMbIM YepAauHbIM MOMeLLEeHNEM,;
°  pa3MecTUTb Haf NaHenblo MeTannnyeckyto donbry AnA OTPAXEHWA paguaumu;
OpHako HeobXoaMMO MOHUMATb, YTO TOMBKO MCMNOMb30BaHWE MeTannmMyeckon onbrt 6e3 NPUHATUA APYrUX YNOMAHYTbIX
pelWeHnin B MOMHOM Mepe MOXeT He fAaTb HeoOXoauMbIN ddpdpekT, Tak Kak OyaeT 3afeicTBOBaH TONMbKO OfWH MeXaHW3M

nepefadun Tenna — pagnaumnAa, HO Ha M3MeHeHWe Tenna 370 CylweCTBeHHO He MOBUAET.

Jreparypa
1. CraHpapt LVS EN ISO 6946:2000. Eku dalas un elementi. Termiska pretestiba un siltuma caurlaidiba. Aprékina metode.
2. CraHpapT EN 13163. Warmedammstofe fur Gebaude — WerkmaBig hergestellte produkte aus expandiertem Polystyrol (EPS) — Spezifikation.
3. CraHpapT: LVS EN ISO 13788. Hygrothermal perfomance of buildings components and building elements — Estimation of internal surface temperature to
avoid critical surface humidity and assessment of the risk of interstitial condensation.
4. JlatBUMCKNI CTpOUTENbHBIN HopmaTne LBN 002-01 «Eku norobeZojo3o konstrukciju siltumtehnika».
YT1BepxneH KabrHeTtoM MuHucTpoB npasunamu N° 495 ot 27 Hoabpa 2001 r..
5. JlaTBUACKWIA CTponTenbHbIn HopmaTme LBN 003-01 «Bavklimatolodija». YTBepxaeH KabrvHeTom mMuHWcTpoB npasunamn N° 376 ot 23 asrycta 2001 r..
6. CraHpapt LVS EN ISO 10456. Bavmateriali un to izstradajumi. Deklaréto un projektéto termisko lielumu noteik3anas procedaras.
7. 0. Belindzeva-Korkla. Norobezojo3o konstrukciju siltumtehniskie aprékini. Metodiskie noradijumi LBN 002-01 izmanto3anai.
— Riga, RTU izdevnieciba, 2002. — 166 Ipp.
8. E. Riekstind. Matematiskas fizikas metodes. — Riga, Zvaigzne, 1969. — 629 Ipp.

©

U. lljins, J. Skujans, S. Strausa, A. Vulans. Tenapors. Metodiski noradijumi projektétajiem un bavétajiem. — Dobele, Jelgava, 2002. — 99 Ipp.
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3. lNoxapobe3onacHOCTL!

Bce anemeHThI cicteMbl Dobeles panelis cooteeTcTByIOT TpeboBaHUAM AeNCTBYlOWEro B JIaTBUM B HACTOALLEE BpeMA CTPOUTENbHOMO
HopmaTtmea LBN 201-96 «Ugunsdrogibas normas» (Hopmbl noxapHoi 6e3onacHocTw). B JlaTeum pa3pabaTtbiBatoTCA U Ha CTagvi
NpoeKTa HOBble HOPMbI MOXapHOW 6e30MacHOCTW, B KOTOPbIX YYTEH OMbIT APYrux rocynapcTB EBpOMEMcKoro coiosa, a Takxke
npaBuna TeCcTVPOBaHUA KOHCTPYKUMA. OAHaKo HeOOXOAMMO y4yecTb, YTO CTPOWTENbHBIN HOpMaTWB [1] He M3MeHeH 1, Takum
06pa3om, ABNAETCA 06A3aTENbHbIM.

[maBHaA Lenb NPOTUBOMOXAaPHbIX MEPOMPUATAA — He [OMyCkaTb BO3MOXHOCTU BO3HWMKHOBEHUA noxapa. Llenbio Asnaetca
co3fiaHne ycnoBuin anA 6e30MacHOCTV Tex Miodel, KOTOopble MOMYT HaxOAUTbCA B 3AaHWM B MOMEHT MOXapa, YCNoBWUA [aA
6€30MacHOCTN COTPYAHUKOB MOXapHO-CNacaTenbHOM CiyXObl, a Takke yMeHblueHUue 00 MUHUMYMa MPUYMHAEMBIX MOXAPOM
MaTepuanbHbIX MNOTePb 1 HeJoNyLeHWe KaTacTpodyecKnx NOCIeacTBIN.

Ytobbl 06eCneynTb BLIMONHEHMWE 3TUX Lienel, cnefyeT yKa3aTb MUHMManNbHO HEOOXOOUMYIO OFHECTOMKOCTb 3faHUA 1 CTPOUTENbHBIX
KOHCTPYKLMIA, @ TakKe MaKCMManbHO JOMYCTUMYIO OFHEOMacHOCTb CTPOUTENbHbBIX KOHCTPYKLUIA 30aHNA 1 MaTepuanos.
Mcnonb3ya anA CcTpoUTeNnsCTBa 3[aHUA CMCTEMY HecbemHol omnanybkm Dobeles panelis, Hecywme anemMeHTbI CTeH 1 nepeKpbITUiA
30aHMA CO3[AIOTCA U3 MOHOMUTHOTO XKENe306eToHa. DTV KOHCTPYKUMY HEeroptoyme 1 Ux TOMWMHA C TOYKU 3PEHUA MOXapHOW
6e30MacHOCTV AOMXHa COOTBETCTBOBATL Tabnuuam 2.2, a Takxe Tabnuuam 10 n 11 npunoxexua 4 LBN 201-96 [1]. B Tabnuue 2.2
LBN 201-96 ykasaHbl MUHUMAaMbHblE MpPefenbl OrHeCTOMKOCTU KOHCTPYKUWA (HECyWwmx CTeH, MEX3TaXHbIX MepekpbITUn,
COENNHUTENbHBIX KPOBESbHBIX 3IEMEHTOB) M HEOOXOAMMbIE TPYMIbl FOPOYECTU CTPOUTENBHBIX MaTepuanos. B Tabnuue 10 n 11
npunoxerna 4 LBN 201-96 yka3aHo, kakas TOMLUMHA 1 3ali1Ta KOHCTPYKUMK obecneynBaeT HeOOXOOUMBI MPeaen OrHecTonkoCTy
B MVHYTaX, a rpynmnbl rOpOYecTyi CTPOUTENBHBLIX MaTepranos onpeaenaAoT no Tabnuue 2.1.

B Tabnuue 3.1 nMokasaHa oOLeHKa MPenefnoB OrHeCTOMKOCTU HeCywmx KOHCTPYKUMA cucteMbl Dobeles panelis cornacHo
Tpe6osaHvAaM LBN 201-96. MoxXHO cienath BbIBOf, YTO HECylMe CTEHbI U MEX3TaXHble NePeKPbITAA MUHUMANBHON TOMLWMHBI C
MVHMUManbHbIM AMaMETPOM PacTAHYTbIX CTEPXHEN Hecylumx pebep obecneynBaloT TpeboBaHWA 1-ro (I) ypoOBHA MoOXapHOW
6e30nacHoCTW. ECin TonwmHa CTeH, a Takxe AvamMeTp PacTAHYTbIX CTEPXHEN HeCyLLMX pebep MeX3TaxHbIX NepekpbITUin 6onbLue,

TO 06ecneynBaeTCA YAOBNETBOPEHMe ellje Bonee BbICOKMX TPeHOBaHMA NMoxapHO 6e30nacHOCTH.

Tabnuua 3.1
IpaHMLa OrHEeCTONKOCTU HecyLmX KOHCTPYKUMA cucteMbl Dobeles panelis cornacHo LBN 201-96
Hecywue cteHbl Hactvn mMexaTaxHbIX NepekpbITvn
YpoBeHb MwuHVManbHble Npenensl MwuHVManbHble Npeaensl
TonwmHa XKene3o6eToHHbIe
roxapHown OTHEeCTOMKOCTW B OTHEeCTONKOCTY B
Xene3obeToHHOw MANTBI C HECYWUMM
6e30MacHOCTL MUWHYTax 1 rpynmbl MVIHYTax 1 rpynmbl
CTEHbI, MM pebpamu
3paHnA roproYecTyi MaTepunanos roployectv MaTeprnanos
222 150
C MVHUManbHbIM*
150 60 [MaMEeTPOM PaCTAHYTON
1.0 120
Heropiou. Heropiou. apMarypbl HeCywmnx
pebep F12 Mm

*) Yem Gonblue AraMeTp pacTAHYTON apMaTypbl HeCylwmnx pebep, TeM Bbille Npefen OrHecToNKOCT KOHCTPYKLWU.

' TpeboBaHWA 1 pacyeTbl, aHaNOr4Hble NpPefcTaBneHHbIM B pa3aene, NOMKHbI COOTBETCTBOBATh HOPMATUBHBIM OKYMEHTaM
KOHKPETHOW CTpaHbl.
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[InA 13roToBneHNA HeCbeMHOI OMNanybKn NCNOMb3yeTCA TPYAHOBOCTIAMEHNMbIA BCMEHEHHbIN NeHONONMCTUPOn. KOHCTPYKLMK
Tako onanybku HeobxoauMO 3almiaTh Mo KpanHen Mepe OfHUM CIIOeM Heroptoyei WTyKaTypKy TonwmHom 5-6 Mm. [Ans
OTHENKM BHYTPEHHWX CTEH W TMOTONKOB ANA YNyYlWEHUA MoXapHOW 6e30MacHOCTM MOXHO WCMNOfb30BaTb OOWMWBKY U3
rMNCOKapTOHa 1Ny APYroro Heroployero NMCTOBOro Matepmana unw LWTyKaTypKy.

Mpu NPOEKTUPOBaHWM B CUCTEeMe HecbeMHOW onanybkm Dobeles panelis ManoaTtaxHble Xwunble QOMa, MHOrO3TaxHble
MHOIOKBapPTUPHbIE Xuible NOMa, OOLWeCTBEHHblE 3AaHWA, a TakXe MNPOW3BOACTBEHHbIE 3AaHWA, HEOOXOAMMO YYMTLIBATbL
COOTBETCTBYIOLE TPEeOOBaHWA ONpefeneHHble B AeRCTBYOWMX B JlTaTBUM CTpouTenbHbIX HopMaTtueax LBN 208-00 [2], LBN 211-

98 [3], LBN 215-05 [4] n LBN 209-04 [5] noxapHoi 6e30nacHOCTY 30aHni.

MpunoxeHue C «MoxapHaa 6e3onacHoCTb. MyHUManbHble pa3mMepbl 6eTOHHOro cnoa» anpekTue ETAG 009 (13aaHbl B MiOHE
2002 ropma) «HeHecywye orpaxpgalolne KOHCTPYKUMMU U3 MyCTOTHbIX OMOKOB, TEMMOM30MALUMOHHLIX naHenen nu 6eTtoHa»
EBponeiickoi opraHu3aumm no TexHu4yecknm yteepxaeHnam (European Organization for Technical Approvals) onpegensioT
TONWMHY 6ETOHHOI KOHCTPYKUMK NPpW OnpefeneHHbIX rpaHuuax noxapHomn 6esonacHocTy (tabnuua 3.2) [6]. AnpekTmesl ETAG
009 Takxe onpenenAloT CyllecTBeHHble TpeboBaHWA Mo HagexHocTn cucteMbl Dobeles panelis.

Tabnuua 3.2

MuHMManbHas TonwmHa 6eToHHOro U104, npm BO3[ENCTBMN OTHA C OJHOMN CTOPOHDI

Hecywan creHa

HeHecyu.laﬂ CTeHa

M penenbHoe CoCToAHne OFHEeCTONKOCTK

REI

El

[pepnen orHecTomkoCT!, MUH

MwuHUManbHasA ToslHa GETOHHOrO CNoA, MM*

30 100 90
60 110 90
90 120 100
120 150 120

*) Knacc npoyHoctu 6eToHa B npepenax ot «C16/20» no «C50/60» B cootBeTcTBUM C prEN 206.

TaK Kak MUHUManbHaA TONWMHA Hecylmx HETOHHbIX CTEH, V3rOTOBMEHHBIX B CUCTeMe HecbeMHoW onanybku Dobeles panelis,
coctanaer 120 MM, cornacHo AvpekTBaM EBponenckon opraHv3aumy no TexHuveckum yreepxaeHuam ETAG 009

MWHUMAanbHbIN Npefen orHeCcTonKoCTH 3Tnx cteH paseH REI 90, a ana crenbl TonwmHon 150 mm — REI 120.

CTpounTenbHble KOHCTPYKLMUKW, W3rOTOBAEHHblE B CUCTeMe HecbeMHOW onanybkm Dobeles panelis, noka He ucnbiTaHbl Ha
OFHEeCTOMKOCTb BO BCeX CTpaHax. B HacToAwee BpeMA MOXHO O3HAaKOMWTLCA C pe3ynbTaTamMu TecTa, BbIMOMHEHHOro AnA
KOHCTPYKUWIA NepekpbITUA 1 NMeperopofok, U3rotoBneHHon B Wtanum no cucteme PLASTBAU®, koTopasa aHanormyHa cucteme
Dobeles panelis. TpoBepka CTPOUTENbHLIX KOHCTPYKUMWA BbimonHeHa B nabopatopum CSI (ATtanus) B COOTBETCTBUM C
3aKOHOAATENLCTBOM 1 HopMaTuBamu Utanun (Tabnuua 3.3. 1 3.4). NpoBepeHa OrHeCTONKOCTb NEePeKPbITUA 1 NMeperopoaKy,

nonpepeneHbl nx npenensl OrHEeCTONKOCTW.
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Tabnuua 3.3

PesynbTaThl UCMbITaHWUIA Npefena OrHeCTONKOCTU NEPEKPLITUIA, U3rOTOBNEHHbIX B CUCTEME HeCbeMHO onany6Ku

Dobeles panelis, B cooTBeTCTBUM € 3aKOHOAATENLCTBOM 1 HOpMaTuBamMmu Utanum

N° .M. | HassaHue CTpOUTENbHON KOHCTPYKUMM Buo otnenku Pe3ynbTathl ncnbiTaHu | MNpegen orHecTonkocTu
1. KoHcTpyKLUma nepekpbITna WTyKaTypKa tonwmHon 15 Mm REI 180 REI 180
O6LWVBKa rMNCOKaPTOHHbBIMM
2. KoHcTpykUma nepekpbITna REI 128 REI 120
nmcTamm TonwmHon 13 Mm
Tabnuua 3.4

PEByHbTaTbI WCMbITaHUA npenena OrHEeCTONKOCTN rneperopofoK B COOTBETCTBUN C 3aKOHOAATE/IbCTBOM M HopMmaTtuBamu Utanuu

N° m.m.

Ha3BaHve cTpouTensHON KOHCTPYKLMY

Bup otoenkn

Pe3ynbTathbl NCMbITAHWIA

[Mpenen orHectonkoCTn

Meperopopka, TonwmHa

100 Mm

C Kaxpow CTOPOHbI pacTBop
WTYKaTypKW TONWUHOM 25 MM;

obuwas TonumHa 150 mm

REI 150 — RE 167

REI 120 - RE 120

Tvreparypa

[Neperopogka, TonwmnHa

100 Mmm

C Kaxpow CTOpOHBbI f1Ba
MMNCOKaPTOHHbIX NCTa;

oblwas TonwmHa 156 Mm

1. JlatBUiAckun cTponTenbHbIM HopMmaTtye LBN 201-96 «Ugunsdrosibas normas».

S o

JlaTBUIACKWA CTpoMTENbHbIA HopmaTue LBN 208-00 «Publiskas ékas un buves».

JlaTBUIACKNA CTpOWTENbHbIA HopMaTuB LBN 212-05 «Rupniecibas ékas».

JlaTBUACKNA CTponTENbHbIA HopMmaTue LBN 209-04 «Mazstavu éku projektésanas normas».

panels of insulating materials and sometimes concrete.

REI' 123 - RE 144

JlaTBUNCKMIA CTpoMTeNbHBIA HopMaTue LBN 211-98 «Daudzstavu daudzdzivok|u dzivojamie nami».

REI' 120 — RE 120

ETAG 009 Edition June 2002. Guideline for European Technical Approval of Non load-bearing permanent shuttering kits/systems based on hollow blocks or
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4. OTonneHmne n BeHTVIJ'IFILI,VIFI1

Mpv NPOEKTNPOBAHNI 1 CTPOUTENBCTBE CUCTEMbI OTOMNEHUA 11 BEHTUAALIMM 30aHWA CUCTEMBI HeCbeMHOW onanybkm Dobeles pan-
elis HeoO6XoAMMO y4UTLIBATL TPeBOBaHUA NATBUNCKUX CTPOUTENbHBLIX HopMaTneoB LBN 211-98 «Daudzstavu daudzdzivok|u
dzivojamie nami» [1], LBN 208-00 «Publiskas Xkas 1 bpves» [2], LBN231-03 «Dzivojamo un publisko éku apkure un ventilacija»

[3], LBN 201-96 «Ugunsdrosibas normas» [4]. Bce ynoMaAHyTble CTPOUTENbHbIE HOPMATUBLI MOXHO HalTV 1 B VIHTepHeTe [5].

4.1. OtonneHwe 3gaHun cnctemsl Dobeles panelis

3naHuA cuctembl Dobeles panelis uaeanbHbl ANA UCMONb30BAHWA PA3HOrO pPofa OTOMMUTENbHBIX CUCTEM, W €AUHCTBEHHOE
OTAINYME COCTOWT B TOM, Y4TO GRarofapa XOpOoLWen Tennon3onALNM Orpaxaatolnx KOHCTPYKUWA AnA obecneveHns oulyuieHun
KOMdpopTa B MOMELLEHNAX HEOOXOAVMbI MEHEE MOLLHbIE CUCTEMbI OTOMMEHUA.

Y 3TUX 30aHNUI BbICOKUI KNACC MAOTHOCTM, YTO NPAKTUYECKM UCKMIOYaeT Ype3MepHble (HeanekBaTHbIe) MoTepy Tenna Mo ns-
3a MHQUNLTPAUUM XOMOAHOrO HapyxHoro Bo3ayxa. Co BCTynneHuemM B cuny AupekTuBbl NMapnameHTa n Coseta EBpombi
2002/91/EK (16 pekabps 2002 roma) «O rnaBHbIX dHEPreTMYeckMx napameTpax 3AaHuin U X HOPMax» 3[aHUA CUCTEMbI
Dobeles panelis 6ynyT oTBeyath Bcem 3HeprocepTUchMKaLMOHHbIM TPEGOBAaHUAM 3TOI AVPEKTUBbI [6].

Cuctema Dobeles panelis no3sonseT pa3smellats npamsle 1 obpaTHble TPyOOMPOBOMbI OTOMAEHWNA BO BHYTPEHHEM Cfloe
TeMnnon3oNAUMM HapyXHbIX CTEH, a Takke B KaHafmax naHenei nepekpbiTad. OOHOBPEMEHHO C 3TUM OTOMUTENbHbIE
Tpy60onpoBOAbl XOPOLO TEMNOU30NNPYIOTCA, HO, MAaBHOE, B MOMELLEHMN OHN HE BUAHbLI 11 HE MeLWatoT NPy CO3[aHnn YIOTHOro

VHTEepbepa NOMELLEHN.

4.2. BeHTunAauna 3paHum cnctemMbl Dobeles panelis

MpUHMMan BO BHVMMaHWE BO3OyXOHEMNPOHULAEMOCTb (MIOTHOCTL) OrPaXAaaloWX KOHCTPYKUMA MOMELWEHWA 1 UCNOMb3YeMbIX B

CTponTenbCtBe OKOH 1" uBepe|7|, He peKoMeHOyeTCA MpOoeKTNPOoBaTb MOMeLlleHNA 6e3 BCromMoraTenbHbIX BEHTUNALNOHHbBIX

yCI'pOI;ICTB, TaK KakK B NMomMeLeHnAax 6e3 Hannexamem BEHTUNALUNWN HaYHET HaKannmBaTbCA 3anH3HEHHbII7I BO30yX 1 BNnara, 4To0 MOXeT

BbI3BATb ABNEHWA «CVHOPOMA OOfbHbIX 30aHU» (KOHAEHCALMIO BRark, nneceHb, Pa3mMHOXeHWe BpeaHbIX 6akTepuii, 3anaxu u T. i.).

PeKOMeHD,yeTCH NpoeKTnpPOBaTh NomMelleHnAa C OTKPbIBaeMbIMW OKHaMWu, 4TOObl MOXHO ObINO BbLINOMHATL nepunopn4yeckoe

npoBeTpuBaHne ﬂOMELLleHI/II7I, OTKpPbIBaA OKHa. OﬂHaKO H806XOD,I/IMO OTMEeTUTb, 4YTO TakKune Cnocobsl npoBeTpuBaHnA

['IOMELLl,eHI/IVI nMetoT pAa HeJoCTaTKOB:

hd HEBO3MOXHO KOHTPONPOBATb obbeM BO3AyLWHOro 061\/|eHa, KOTOprI7I MOXET BbI3BaTb YpE3IMEPHO 6onblune norepu Tenna
N nepeoxnaxpeHune nomemean?l;

d B MNoMeuleHnAa NpoHMKaeT Nbiflb, LUBETOYHAA Mblibla, XMMUYeckne BelecTBa W Mp., 3arpAsHAaloune nomMeueHna n
CNoCcobHble BbI3BATL annepruyeckyto peakumio y XumbLos;

¢ Npwn OTKPbITOM OKHE Ha NMoMelleHne HeraTMBHoe BAHKWE OKa3blBaeT BHELIHNN wym;

e ecnu 3abbin 06 OTKPbITOM OKHe, TO Npn N3MeHeHUn NOroaHbIX yCJ'IOBVII7I, BO BpemMA OoOXAA Uiy cHeronafda B nomMeluleHnA
MOXeT MonacTb BOAa B B/Ae OCadKoOB,

¢ OTKPbITblEé OKHa yBeNnn4mBatoT ONMnacHOCTb HECAaHKUMOHNPOBAHHOTO MPOHNKHOBEHUA.

' TpeboBaHWA 1 pacyeTsbl, aHANOrMYHbIE MPENCTaBNeHHbIM B pa3fene, AOMXHbI COOTBETCTBOBATL HOPMATMBHbBIM [JOKYMEHTaM
KOHKPETHOWN CTpaHbl.
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YacTMYHO ynoMsAHyTble MPO6BAeMbl MOMOraloT PelunTs BCTPOEHHbIE B OKOHHble paMbl BEHTUNALMOHHbIE LWenu, KoTopble
obecrneyrBalOT PErynmpoBKy NpUTOKa BO3[yXa, CHUXAIOT WyM, YNaBlUBAIOT YaCTuLbl UK daXe PErynupyioT OTKPLITVE Lenei
NPV MOBBIWEHMI BNAXHOCTY, @ TakKe MX 3aKPbITE B HEHACTHYIO MOrofy.

MpWUTOK BO3AyXa MOXHO PerynupoBaTh, AOOVBAACL YMeEHbLIEHUA WymMa W YNaBnMBaHUA 4YacTUL, Takke W PasfinyHbIMU

BCNomorateflbHbIMW BEHTUNALUNOHHbIMIN yCTpOVICTBaMI/I, BCTPanBaeMbIMIW B HapyXHbl€ CTEHbI.

OpnHako HeoHXOANMO OTMETUTb, YTO BCE YMOMAHYTbIE CMOCOOLI BEHTUMAUMMN B GONbLION CTENeHN 3aBUCAT OT KIUMATUYECKKX
YCNOBWIA HapYXHOro BO3[yxa W He BCerga OHU CnocOOHbI obecneynTb NpefyCMOTPEHHbI HOPMAaTBaMU BO3AYyXOOOMEH B
nometjeHnax. LBN 231-03 onpepnenset, 4to abCoOMOTHBLIA MUHUMYM MOAAYM CBEXEro BO3AyXa, CHUTAA, YTO Noan ABAAIOTCA
€ANHCTBEHHBIM WUCTOYHUKOM 3arpA3HEHWA BO3Ayxa B MNOMelleHMM, paBeH 15 m’/yac Ha 4yenoseka, a LBN 211-98
«MHOro3TaxHble MHOFOKBAPTUPHbIE XWSlble AOMa» BbIABUraeT ocobble TpeGOoBaHMA K BO3OyXxO0OMeHyY AnA OTAeNbHbIX TUMOB
NOMELEHNI: B XWUMbIX KOMHATaX W CrnasbHbIX KOMHATax — He MeHee 3 M*M’, B KyXHAX — He MeHee 60 M’/4ac, B BaHHbIX

KOMHaTax v Tyanetax — He MeHee 25 mM*/4ac.

YT0O6bI rapaHTPOBaTb NPENYCMOTPEHHbI HOPMATUBAMI BO3LyXOOOMEH B 3AaHUAX, MPOEKTUPYIOTCA CUCTEMbI MEXaHUYECKOW
BEHTUAALMU. B npocTeiwemM ciydae — B KyXHAX, BaHHbIX KOMHaTax W TyaneTax — YCTaHaBMMBAIOTCA BbITAXHbIE BEHTUMATOPSI
3arpA3HEHHOro BO3Myxa, KOTOPbIE B 3TVX NMOMELEHUAX CO3MaI0T Pa3pAxXeHUe, a MPUTOUHLI BO3OyX NMPOHMKAET B 30aHue Yepes
HEMMOTHOCTU B OrPaxpalonX KOHCTPYKUMAX 3[0aHuA, CreuuanbHble Wenr B OKOHHbIX pamax Wnu BCroMoraTenbHble

BEHTUNALVOHHbIE YCTPOWCTBA B HAPYXHbIX CTEHAX.

OpHako crneflyeT MOMHWTb, YTO MeXaHUYecKne CUCTeMbI BbITAXHOW BEHTUNALMM BbIOPACLIBAIOT W3 30aHWUA 3arpA3HeHHbIN,
BNAXHbIN, TEMMbIA BO3AYX, @ KOMMNEHCMPOBAThL MOTEPAHHOE TeMmo, Heobxoanumoe ans oborpeBa BXOAALIEro CHapyXy BO3fyxa,
OOMXHA cucTeMa OTOMMEHWA, MpW MPOEKTUPOBAHUN KOTOPOW HeobXxoavMo MpeaycMOTPeTb Pe3epB COOTBETCTBYIOLIEN
MOLIHOCTW, U ANA KOTNa OTOMMEHUA, W paanaTtopoB. HeobXoamMmo yvecTb, YTO CO3[AaBAEMOE MEXaHWYeCKMMMN BbITAXHbIMU

cncTteMaMim paspexeHmne MOXeT nomMellatb pa60Te KaMWHOB 1IN NeYyen, e TakoBble UMEIOTCA B 3[aHNN.

Ecnu ona nomeleHnn npeaycMaTpyBaeTCs TONbKO CUCTEMA KaHanoB eCTeCTBEHHOWM BLITAXHOW BEHTUNALMK, HEOOXOAMMO
Y4YeCTb, YTO 1 B STOM Cllyyae CUCTeMa OTOMEeHUA AOMKHa KOMMNEHCUPOBATh Teno, NoTePAHHOE Yepe3 3TV BEHTUIALMOHHbIE
KaHanbl. HeobxoanMOo OTMETUTL U TO, YTO AOCTATOYHAA WM [Jaxe 4Ype3MepHas TAra B TakKuX BEHTUALMOHHbLIX KaHanax
HabnionaeTcA TOMbKO B 3UMHee Bpems, a B BECEHHWI/OCEHHU nepuwop, v Tem Gonee neTOM, TAra He YHOBNEeTBOPSeT

HOpMaTMBam obecneveHuA COOTBETCTBYOUEro BOBJII,yXOO6MEHa.

CoBpeMeHHbIM TPebOoBaHNAM COXPaHEeHWs OKpyXalollein Cpefibl ¥ SKOHOMUU SHeprn Hambonee MOMHO COOTBETCTBYIOT
MeXaHNYecKne CUCTEMbI MPUTOYHOW/BBLITAXHOW BEHTUAALMM, B KOTOPbIX BO3MOXHA YTWUAM3AUMA Temnna 3arpAa3HeHHOro,
BbIXOOAWEro ©3 3[4aHMA Bo3fdyxa. B 3TomM cnyyae B 3AaHWM HEOOXOAUMMO BCTPOUTb MEXaHUYeCKyl CcucTemy
NPUTOYHOW/BLITAXHOM BEHTUAALMM, HEOOXOAMMO HaWTV B 3[aHWU MeCTO ANnA pasMelleHna obopynoBaHWA 06paboTku

BEHTUTNPYEMOro Bo3fiyxa u HeO6XOJ:lI/IMO CcO30aTb cnctemy I'Ipl/lTOHHbIX/BbITﬂ)KHbIX BO30yxOMnpoBOAOB.
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Mpun BbIOOpe MOGON U3 YNOMAHYTLIX CUCTEM BEHTUAALMU HEOOXOAMMO pa3paboTaTb MPOEKT 3TOW CUCTEMbI, B KOTOPOM
onpepenAeTcA OMamMeTp U pa3MelleHue BO3[OyXOMPOBOAOB, BO3AyXopacrnpepenuTesnbHble peweTku, MOLWHOCTb
BEHTUNALUVOHHOrO 060PYNOBaHVA 1 MPUHLMMbI €ro yrpaBneHus.

B COOTBETCTBUM C TEXHNYECKUM MPOEKTOM CUCTEMbI BEHTUAALUW 30aHNA, BO BPEMA YCTAHOBKI HECbEMHON onanyoku cucTemsl
Dobeles panelis B onanybke Hecywmux neperopofoK 1 NepekpbITUA Mexay CTepxHAMY nepef 6eTOHMPOBaHWEM pa3melyaloT
npenyCMOTPEHHblE MPOEKTOM BO3[0yXOMPOBOAbI, KOTOpble COeAMHAIOTCA B OOLWYyl0 cucTeMy. BO3myxompoBofbl CMCTEMBI
BEHTUNALMM, TakXe Kak u TpybompoBoabl OTOMAeHWA, yaobHO pasmelaTb B KaHanmax naHenein. Ecnu anametp
BO3[yXOMPOBOAOB He [OMycKaeT VX pa3MelleHre B KaHanax naHenei, To mnocne TBepaeHUA 6eTOHa B MEHOMOANCTMPOne
Heob6XoOMMO CO3AaTb pPaCWMPEHHble KaHambl, B KOTOPbIX MOXHO BCTPOWTb BO3AYXOMPOBOMbI, KaHanu3auWoHHble ©

BOOONPOBOAHbIE pr6b| YBENMMNYEHHOro AnameTpa.

[nameTp BO3yxONPOBOAOB ClledyeT OnpenenunTs NoCpeacTBOM a3poAMHAMMNYECKOrO pacdeTa cucteMbl. MprbnmnsnTensHO MOXHO
OUEeHWTb, YTO MO Bo3ayxonposogy AvameTpa 100 MM MOryT nepemelatbcA NOTokM He Gonee 150 m*/4ac B MexaHUYeCkux
cucTeMax BEHTUNALMM 1 He 6onee 25 M*/4ac B BepTUKanbHOM BO3AYXOMPOBO[E eCTECTBEHHOM BEHTUNALMW. B cBOKO ovepenb, ecnu
CyLLeCTBYeT reoMeTpuyeckmii o6bemM Ana pasmelleHns Bo3ayxornposoda F200 MM, MOABNAETCA BO3IMOXHOCTb nepemMellaTs Ao

600 M*/4ac B MexaHu4eckmx cuctemMax BeHTunsuum n go 100 m3/4ac B KaHanax ectecTBeHHOW BEHTUNALINN.

4.3. KoHanumnoHnpoBaHme Bo3ayxa 3naHum cuctembl Dobeles panelis
3D.aHV|ﬁ cuctembl Dobeles panelis naeanbHO MNOAXOoAAT OnA YCTaHOBKW CUCTEM OXJaXAaeHnA BO3[yXa CaMbIX pPa3HbIX
KOHCTPYKLWIA, YTOObI B MOMeLLeHMAX NeToM 06ecneynTb KOMAOPTHbIE YCIOBUA.

XenatensHo nepep 6€TOHMPOBAHUEM CTEH U MEPEKPLITU B onanybke pasmMecTuTb COOTBETCTBYKOLME 3aknafHble geTany,
4TOb6bI 06NErynTL YCTaHOBKY KOHOWUWOHEPOB BO3yXa Ha CTaAll OTAENOYHbIX pa60T B 3[0aHnn.

CnenyeT MOMHMUTb, YTO TaK Ha3blBaeMbl€ OKOHHblE KOHOANLMNOHEPBLI BO3AYyXa (WiﬂdOW air conditioner) yﬂO6HO BCTPanBaTb Takxe
B HapPyXHble CTeHbl 30aHUA, edin B HeO@XOJ:l,VIMbIX MeCTax B HapPyXHbIX CTeHax 6yﬂyT OCTaBJ/1eHbI HEO6XOJJVIMbIe ona
COOTBETCTBYIOWNX KOHAULIMOHEPOB OTBEPCTUA. TpK TakoM crocobe yCTaHOBKM OKOHHBIX KOHAMLMOHEPOB BO3[yxa OHW He
3aKpPbIBAIOT OKHa M MOTYT YCMeLWHO NCNONb30BaThCA MPU CO3HaHNN BHYTPEHHErO NHTepbepa NOMELLeHNN.

Ecnn ona oxnaxpeHna nomMeLleHnn npegycMoTpeHO NCNOJb30BaHWe YCTaHaBIIMBAEMBbIX Ha MOy MOOGUNbHbIX W MOHTUPYEMBIX Ha
CTeHax KOHAWLVOHEPOB BO3[yXa Pa3feneHHon cucteMbl cnnut-cucteM ?2?? (split air conditioners), B HapyXHbIx CTeHax 3paHuvs
HeoOXOANMbI OTHOCUTENBHO HeboMble OTBEpPCTUA AMamMeTpoM npubnusntensHo 100 mMm. CTonb Hebonbluve OTBEPCTVA B
HaPYXHbIX CTEHaX MOXHO CO3{aTh 1 Nocfie GETOHMPOBAHUA, HO LienecoobpasHo nepen Havanom HETOHMPOBAHWA B HEOOXOAVMBIX
MeCTaX pa3MeCTUTb COOTBETCTBYIOWNE 3aKNaaHble AeTann (Hanpleep, oTpe3kKn NNacTMacCcoBOW KaHanmsaumoHHOM pr6b|).
yCTaHOBKy KOHOMUMOHEPOB BO3AyXa diefyeT [NOBEPUTb cneumanmampoaaHHoM (*)I/IpMe, KOTOpasa oueHnT HeO6XOJIlI/IMyIO
MOLWWHOCTb OXMaXAeHWA ONA KaXOgoro rnomMelleHna 1 CoOOTBeTCTBEHHO MNMopekomMeHayeTt Hanbonee COOTBETCTBYIOLYIO CnMCTEMY

KOHOMUMOHNPOBAHMA UNN OXNaXaeHnAa BO3ayXa.

Sources

1. JlatBUiAckuin cTpouTensHbIN HopMmaTtye LBN 211-98 «Daudzstavu daudzdzivok|u dzivojamie namix.
JlaTBUNCKMIA CTpOMTeNbHBIA HopMaTme LBN 208-00 «Publiskas ékas un blves».

JlaTBUIACKN CTpoMTENbHbIA HopMmaTue LBN 231-03 «Dzivojamo un publisko éku apkure un ventilacija».
JlaTBUIACKN CTpOMTENbHBIA HopMaTMB LBN 201-96 «Ugunsdrosibas normas».

www.likumi.lv.pdf

IS A

InpekTtnea EBponenckoro napnamenta 2002/91/EK (6 nekabps 2002 r.; Ha naTblwckoM fA3bike — TK.doc; Directive EPB.pdf).
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5. CTpounTenbHaA akyCcTuka'

5.1. O6wme NoNoOXeHNA

LUym ABnAeTcA haKTOpOM, KOTOPbI HebnaronpuATHO BAMAET Ha YenoBeka, MOHWXaeT ero paboToCnocoOHOCTL U BPenuT
300pOBbI0. [103TOMY OfiHa M3 3afay CTPOUTENBLHOW akyCTUKW MNPV MPOEKTUPOBAaHUM 3AAHWIA Pa3NNYHOTO HasHayeHus —
OrpafuTb NIoJEeN OT NMOBCEOHEBHbIX LYMOB B 3TUX 3[aHUAX.

B pa3BwuTbix rocynapctBax EBpombI CyLWeCcTBYIOT HaLMOHanbHble CTaHOapTbl, HOPMbl KOTOPbIX 06eCneYnBaloT 3aluTy noaen ot
onpegeneHHbIx Wymos. V1 B NlaTBUM cO3AaH Takow CTPOUTENbHbLIN HOpMaTUB [2]. B nanbHelwen nepcnektree B EBponenckom
coto3e 6ynyT co3naHbl 6onee UK MeHee efiHble CTaHAAPTLI MO CTPOUTENBHON aKyCTUKe.

LLlymbl B 30aHMAX MOXHO pa3fennTb No cnocoby nx BOSHUKHOBEHUA 1 PACcrpOCTPaHeHUA.

1. Ecwm wym B 3paHMM Co3paetca B KakOM-TO MOMELWEeHUM 1 pacnpoCcTpaHAeTCa MO BO3AYXYy Yepe3 CTeHbl B COCefHuve
MOMeLeHNA, TO U30MALMIO TaKoro PacnpoCTPaHEHNA 3BYKa OMWCHIBAIOT MHOEKCOM BO3AyWHOW n3onauuu 3syka Ry, n ero
n3mepAloT B Aeumbenax (0b). 3TO 4MCNO, KOTOPLIM OLEHUBAIOT 3BYKOU3OMAUMIO BHYTPEHHUX Orpaxaalowmx KOHCTPYKLWIA
3[laHNA, Y4MTbIBAA PaCNpPOCTpaHeHne 3ByKa W Yepe3 Orpaxpalowytd KOHCTPYKUMIO, 1N 4Yepe3 pacronoXeHHble pAfoM
KOHCTPYKUMU — Mo6oYHble MyTW. B nabopaTopHbiX YCIOBUAX, WUCKAOYaA MOOOYHbIE MYTW, 3BYKOM3OMALUMIO BHYTPEHHel
orpaxpatoLer KOHCTPYKLMM 3[aHnA xapakTepusyeT NHAEKC n3onaumm 3syka B Bo3ayxe R, (ab).

2. Ecnu wym obpasyeTca B pe3ynbTaTe yaapa Mnpwvi CTOAKHOBEHUMW KaKMX-MOO Tef C OrpaxaalowyMm KOHCTPYKUMAMM 30aHNA,
€ro Ha3bIBAOT YIAPHBIM LWYMOM, 11 €ro U30MALMIO XapaKTePU3YIOT NPUBEAEHHbIM NHAEKCOM YPOBHA yiapHoro wyma L', \, (ab).
STa BeNMYMHa xapakTepusyeT M30NALMI0 YAAPHOrO WyMa B peanbHbiX YCIIOBUAX, YYMTbIBAA PacnpOCTpaHeHne 3Byka U Mo
No6O4YHbIM MYTAM. B n1abopaTopHbIX YCNOBKAX, NCKMOYaa NOOOYHbIe MyTY, MOMYyYaloT NPUBEAEHHbIN MHAEKC YPOBHA yIapHOro
wyma (ynapHoro 3syka) Ly, (0b).

3. Ecnm Wwym B 30aHVe NPOHMKAET U3BHE Yepes3 HapyxXHble Orpaxaatolme KOHCTPYKLUMY 3AaHNA, TO ero xapakTepusyeTt nHaekc

n3onAummn 3ByKa B Bo3ayxe Ry, s, (AB), KOTOPbI OLEHMBAET 3BYKOV30MALIMIO MEXAY NOMELIeHNEM 1 BHELIHe Cpenoi.

YI'IOMHHyTbIe XapakKTepUCTUKK orpaxiatowmx KOHCTDYKLlI/II7I B OOMNbLIOV CTEMEHU 3aBUCAT OT YacTOTbI 3BYKOBbIX konebaHui, u

3TY 3aBUCMMOCTb MOXHO N3MEePUTb IKCMNEePUMEHTAlIbHO N B KOHKPETHOM 30aHNN, N B naéopaToprlx yanoBumax B1n2 cnyqae).

5.2. VI3mepeHue 3ByKa
YX0 MOMIOforo YenoBeka 3BYK BOCMPUHUMAET B AnanasoHe YactoT 16-20 000 My (c BO3pacToM 3TO MHTEpPBan CyXaeTcs) U
rpaHuLbl 3ByKOBOro aaeneHua ot 2:10° go 20 TMa. YyBCTBUTENbHEE BCErO YXO Yenoseka K AmanasoHy yactot 1000-5000 Iu.
3BYK, 4aCTOTa KOTOPOro MeHee 16 T, Ha3blBAlOT MHPPA3BYKOM, a 3BYK, YacToTa koTtoporo 6onee 20 000 My — ynbTpa3ByKOM.
HavMeHbLUYI0 MHTEHCVBHOCTL MNW JaBfieHre 3Byka, KOTOPOe YenoBeyeckoe yXo elle CroCcoOHO YNOoBUTL, Ha3biBalOT MOPOroM
CNBILMMOCTI, @ MakcMManbHoe — 6ofeBbIM NMOPOrom. [InA onucaHnA Takoro AvanasoHa faBieHVa UM MHTEHCUBHOCTY 3ByKa
LenecoobpasHo BBECTY BHECUCTEMHYIO e efuHULY n3MepeHnsa aeunben (ab) ¢ hopmynon:
L=20-1g 2 =10-1g - o
Po I,

roe p — 3BYKOBOe flaBneHue, Pa;
po — nopor cnbiwmmoctn, 2-10° Ma, npubnnsmtensHo npy 1000 u;

'TpeboBaHWA 1 pacyeTbl, aHANOr4Hble NMpPefcTaBneHHbIM B pa3aene, NOMKHbI COOTBETCTBOBATL HOPMATUBHLIM OKYMEHTaM
KOHKPETHOW CTpaHbl.
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2

| — IHTEHCMBHOCTbL 3BYKa, BT/M* ( I = P );
pv 2
lg — UIHTEHCWBHOCTb 3BYKa HyneBoro yposHA, 10-12 B1/m” ( I, = Py );
pv

p — NNOTHOCTbL BO3ayXa, NpubnunsnTensHo 1,2 Kr/m?,

V — CKOPOCTb PacnpoCTpaHeHns 3Byka B Bo3ayxe, 343 mM/cC.
Mpun onpegeneHnn BeNMUMHbI L y4nThIBAETCA (PYHKLUMA CALILLMMOCTM yXa YenoBeka (3aBMCMMOCTb Cllyxa YenoBeka OT 4acToTbl).
Mpy nonapgaHyMn 3BYKOBbIX BOSIH Ha Orpaxpatowme KOHCTPYKUUM, 3BYK YAaCTUYHO OTPAXaeTCA M 4YacTUYHO MOrnolaercs .

NHTEHCMBHOCTb NOMMIOWEHHOrO 3ByKa onpefenaet Ko3dduumneHT abcopbumm NormoLeHns 3Byka o

o = abs

Krit (5.2)
roe | s — UHTEHCUBHOCTb a6COPBMPOBAHHOIO 3BYKa;

lgrit — VHTEHCVBHOCTb MafaloLlero Ha KOHCTPYKLMIO 3ByKa.
BennumHa o MOXeT n3MeHATbCA B npeaenax ot 0 4o 1 v B 6ONbLIONA CTEeNeHW 3aBUCUT OT YacTOThl 3ByKa. YMHOXanA nnoujaan

NMOBEPXHOCTN OTAENbHbIX MOMEeLIeHU MoMeLleHnA Ha Koad)(*)VILlI/IE‘HTbI 3ByKOMnornoueHna 3Tux Matepnanos, nony4yaeTcA

3KBUBANEHTHaA nnouanb abcopbumm A nomelleHUn:

A = Eai ‘S, (5.3)

roe S; — nnowaab NoBepXHOCTH i-ro anemMeHTa, M’;

SKBVBaneHTHasA nnolaab abcopbumm paBHa TakoW YCIOBHOM Myolwann noBepXHOCTK, KOTopas MorfoLlaeT 3ByK NOHOCTbIO Ha
100%. Ecnv B NOMelieHnn Co3[aH 3BYK, TO MNPV BbIKIIOYEHU UCTOYHUKA 3BYKA OH MOCTEMNeHHO mnpekpallaetcA. Bpems, B
TeyeHMe KOTOPOro ypoBeHb 3Byka yMeHbliaeTcA Ha 60 b, Ha3biBaloT BpemeHeM peBepbepaunn (T). Mexay BpemeHem
peBepbepauun T, nnowansbto abcopbumm A (M°) n obbeMoM nomeuleHna V (M) cyllecTsyeT 3aBucumMocTtb CaburHa:

(5.4)
T= 0,16X
A

[Mpn pacnpoctpaHeHun 3ByKa 4epe3 orpaxpatowyto KOHCTPYKUMIO W3 OAHOro nomelleHnA B [Opyroe 3BYKOWM3ONALUUA

XapakTepu3yeTca NHAeKCOM 3Bykomsonauum R, unm R,

Il
R, =10'1g1— (5.5a)
2
R’ =10-1g-
w gI ) (5.5b)
2
rge |1 — NHTEHCMBHOCTb MNMafatowero Ha orpa)KuaIOLLlyro KOHCprKLlVHO 3ByKa;

|, — MIHTEHCMBHOCTb NPOXOAALLErO Yepe3 OrpaxaaloLLylo KOHCTPYKLIMIO 3Byka 6e3 MOOOYHbIX MyTel

(B nabopaTopHbIX YCIOBUAX);

l," — € yueToM NOBOYHbIX MyTel 3ByKa Yepes Apyrune KOHCTPYKLMK.
Tak Kak WHTEHCMBHOCTb 3ByKa W3MEPWUTb TPyAHee, 4emM 3BYKOBOE [aBfeHve, OnA W3MEepPeHWa WHAOeKca 3BYKOW3OnAuun
MCMOMb3YIOT U3MepeHUA YPOBHA 3Byka L. B ogHOM (NepBrYHOM) MOMeLeHUM pa3MellaloT WCTOYHUK 3BykKa, a BO BTOPOM
(BTOpUYHOM) NpueMHUK. M3mepasa Bpemsa peBepbepaliii BTOPUYHOrO NMoMeLLeHnA no hopmyne CabuHa MOXHO OnpenenmnTsb

SKBMBANEHTHYIO MioWadb a6cop6u|/||/| (AZ) nomMeuweHnAa, 1 Torga nHOekCbl 3ByKOn3onAaunm pacCynTbiBatoT No daopMynaM:
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\ \ S
I{W=L1 —L2 +101gA—

, (5.6a)

R, =L, -L, +10-lgi (5.6b)
AZ
roe Ly, L, — cpenHme ypoBHM 3Byka nomelleHunit (L," — ¢ y4eToM NoBoUHbIX nyTeit);
S — nnouwapb orpaxgalolle NOBEPXHOCTA, M’

Tak kak senuyuHbl R’,, n R, 3aBUCAT OT 4acTOTbl, TO B CPefHeM [OA OnpefeneHnsa WHOeKca WCnonb3yeTca
CTaHOAPTU3MPOBAHHAA YacTOTHAA xapakTepucTuka.
MHoekc npuBeAeHHOro YPOBHA YAAPHOro WymMa (3ByKa yaapa) M3MepaloT NOAO6HO MHOEKCY 3BYyKOM30AAUMN. PasHMLA B TOM,
4TO 3BYK yAapa CO3AaeT CrelmarnbHbl reHepaTop yaapHOro 3Byka. B 3ToM reHepatope nATb rpy3oB (Macca kaxporo — 500 r),
KOTOpble OfINH 3a APYrM MafatoT € BbICOTbI 4 cM Ha non 10 pa3 B cekyHAy, cO3aaBas B NepBNYHOM MOMELEHNIN YOapHbIN 3BYK.
WHpekc L', , onpenenatoT no doopmyne:

L, =L,+ 10-lg% L A=10 m?. 6.7

0

AHanoruyHo pnAa onpepeneHuns BennduH R’y n R, B cpegHem, a Takxe AanA onpegeneHua L'y, WCNOMb3ylOT

CTaHOAPTU3MPOBAHHYIO YaCTOTHYIO XapaKTePUCTVIKY.

5.3. 3BYKOMOrnoweHune 1 38yKon3onauna

3BYKOMOINOWEHNE PA3NYHbIX MATEPUANoB Ha MPAKTUKe WCMOMb3YIoT ANA CO3AaHuA CNoeB 3Bykousonaummn. B JlatBunckom
cTpoutensHoM Hopmatmee LBN 016-03 «CTpouTensHasa akycTvka» [2] HOPMUPOBAHHLIMU BENWYUHAMUN 3BYKOW3OMALMN
ABNAIOTCA MHAEKC 3Bykousonauum R'y,, NpriBedeHHbld WHAEKC YPOBHA ymapHOro wyma L'n,, W MUHWManbHbLIA UHAEKC
3ByKOM30MALMN B BO3Myxe R’y ¢ B 3aBUCUMOCTU OT YPOBHA BHEWHMX WYMOB. VIHIEKC 3BYKOM30MALIMM B BO3MyXe AOMXeH ObiTh
He MeHblUe BeNNYMH, yKasaHHbIX B Tabnuuax npunoxernua 2 1 3 k LBN 016-03, a npuBeaeHHble NHAEKCHl YPOBHA yOapHOro
LWyMa He 0OMKHbI NMPeBbIWAaTh BENNYMHbI, YNOMAHYTbIE B Tabnuuax. NpuseaeHHble B Tabnuuax NPUAOXeHNa 3HaYeHnA NHEeKca
R’y HOPMUPYIOT Tpebyemyio 3BYKOM3OMALMIO MeXOy MOMELLEHUAMU B BePTUKANbHOM W FOPU30HTANbHOM HampaBieHun.
WHpekc L', , 0603Ha4aeT Heobxomymyio W30NALMIO YAAPHOTO LWyMa BO BCEX HanpasneHuax (N0 BepTVKany, ropusoHTanu,
nuaroHanu). CooTBeTCTBMe TpeboBaHUAM M30NALMKN YAAPHOTO WyMa OnpefenaioT Ana noMelleHunit C NioLWwanbio NoBepxHOCTY
nona no kpavHen mepe 2,5 M>. Hanpumep, B ctpoutenibHoMm HopmaTree LBN 016-03 [2] BbinBUHYTO TpeboBaHMe, YTO Mexay
XUMbIMU MOMELLEHMAMM KBapTUP UHAEKC M30AALMK 3ByKa B BO3ayxe R, He AomxeH ObiTb MeHblue 54 ab.

B nutepatype [1] onncaHbl YeTbipe TMNa Orpaxpalollmx KOHCTPYKLMUA, C MOMOLLBbIO KOTOPbIX MOXHO AOCTUYb HEOOXOAMMOWA
3ByKOM30AALMK. B Tpex 13 3Tx TUMOB B KayeCTBe YMEHbLUAIOWero 3BykK 3eMeHTa ouryprpyeT TOonCTas U MacCMBHaA CTeHa.
3BYKOMPOHNLIAEMOCTb MACCUMBHOW CTEHbl OMPEeRensAeT Tak Ha3blBaeéMbll 3aKOH MacCbl, B COOTBETCTBUM C KOTOPbIM B
onpefeneHHoOM YacTOTHOM AvanasoHe VHAEKC 3ByKOU30NALN YBENNYMBAETCA NPV YBENNYEHUN YaCTOTbl 3BYKOBbIX KOnebaHui

1 HOPMUPOBAHHOW K MAOLWAAN MacChl CTeHbI M’ (Kr/m?):

R=20-1g(f -m')-47; (dB) 5.8)

roe f — vacToTa 3ByKa, IU.
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CTPOUTEJIbHAA AKYCTUKA

Hanpumep, kak nokasaHo B nutepatype [1], npn yactote 244 Ty 1 m'=410 Kr/M* HAEKC 3ByKom3onAUMK R, paccunTaHHbIN Mo
dopmyne (5.8), naet 53 gb. [nA KoOHCTpyKUMM CTeHbl cnctembl Dobeles panelis, B KOTOpOW y4TeHa TOMbKO 3BYKOM30AALMA
Xene3o06eTOHHOro CroA (TonwMHa xene3o6eToHHoro cnos 0,15 M; nnoTHocTb 2400 kr/m? [3]; m’=360 Kr/M?), NpuMeHsAs dopmMyny
(5.8), nonyyaem 52 pgb. 3BYKOM3OMAUMIO elle AOMOMHUTENbHO MOBBLIWAIOT ¥ CIOW TEMOU30MAUMM W3 Nerkoro matepuana
(neHononucTMpona), KOTopble B KOHCTPYKUMAX CTeH cucteMbl Dobeles panelis HaxoaaTca no o6enm CTOpoOHaM MacCUBHOW
Xene306eTOHHOM KOHCTPYKUMK. Takum 06pa3oM, MOXHO OXMAaTb, YTO KOHCTPYKUMW CTeH cucTembl Dobeles panelis 6ynyt
obnafgate XOPOWVM UHAEKCOM 3ByKowsonAummn. C cucTeMamu, KOTopble aHanorunyHbl cucteme Dobeles panelis v ux TexHu-
4eckMU BaHHBIMU (B TOM YMCAe 1 CO 3BYKOM30AALMEN) YnTaTeNb AOMONHUTENBHO MOXET 03HAaKOMUTLCA 1 B VIHTepHeTe [4, 5, 6].
31y Teopumio anA cucteMsl Dobeles panelis nopTBepXpaloT akycTryeckme NPOBEPKX aHANOrMYHOM KOHCTpykUmmn PLASTBAU-3,
nposefeHHble B WTtanun B cooTeeTcTBMM C 1 yacTblo ctaHgapta UNI EN ISO 717 1997 ropa (npotokon N° 141742).
MpoBepeHHan CTpouTenbHaA KOHCTPYKUMA C nnowaabto 11,8 M? cocTonT U3 xene306eTOHHOro CTEHOBOIO 31IEMeHTa TOMLWNHOW
150 MM, C 06enx CTOPOH KOTOPOro pacrnofioxeHsl cnou EPS 200 tonwmHon 50 Mm v nnoTHoctbio 30 Kr/m’. C yyeTom
HaPYXXHbIX OTOENOYHbIX COeB 06LasA TONWMHA KOHCTPYKLMK cocTanAaeT 320 MM. MNocne BbINONHEHVA akyCTUYecKmX NMPOBEPOK

YCTaHOBJIEHO, YTO MHOEKC U30MALMN 3BYKa B BO3AYyXe 3TON CTpOoUTeNbHOM KoHCTpyKUmmn R, = 60 Ab.
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