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Pedepar

CBeneHusi 06 06111eM 00bEMeE 0TYETa O CAMOCTOATEBbHOM paboTe: TMCTOB hopmara A4 —

46; wiuttocTparuii — 20; Tabaui, — 11; UCMO0JIb30BaHHBIX UICTOYHUKOB — 9; TIPUJIOYKEHUI HET.

Llenp caMoOCTOATENIBHON pabOThl — M3ydeHHE U MOJy4eHUEe HaBBIKOB TEIUIOTeXHUYe-
CKOT'O pacueTa OTPXKJAIOLIMX KOHCTPYKLMH, OIlpesiesieHUsl pacxofa TeIlJIOBOM SHepruu Ha
OTOIUIEHME 3[JaHUI 110 MecsaljaM U 3a OTOIIMTE/IbHBIN IIepHo/, pacueTa IIyMO3alUTHBIX XapakK-
TEPHUCTUK BHYTPEHHUX U HAPY)KHBIX OPKAAIOIINX KOHCTPYKLIMMI, pacyeTa 0KHUJaeMOoro 1ryma
Ha TEPPUTOPHH, PacueTa eCTeCTBEHHOU OCBEIleHHOCTH OMeIlleHNI Ha ITpuMepe 3/laHus UH/Y-

BU/lyaJIbHOU JKWJIOU 3aCTPOKH.

3a/1a4y CaMOCTOSITeIbHOU paboThl — M3yYeHUe IIPaBUJI U TI0CJIe/0BATeIbHOCTH ITPOBe-

JIeHUsI pacueToB Ha IpuMepe, oOydeHue padoTe ¢ TexHudeckoi JokymenTtauueii (CIT, TOCT).

[Tpu BBITIOJTHEHUHN CaMOCTOSITEJIbHOM pabOThI ObLIT IIPOU3BEIEH TEIJIOTEXHUUECKU pac-
YET BEpTUKAIBHBIX HECBETOTIPO3PAYHBIX OTPAXK/IAIONINUX KOHCTPYKIU (CTEH), BKJTIOYAs PacyeT
K03 (pUILIMeHTa TeTIoNepejaul, PAaCYET BIKHOCTHOTO PEXKUMA, PACYET TEIIOYCTOMUYNBOCTY;
TEIUIOTEXHUYECKUI PacyéT ImoJia MepBOro 3Ta)ka, BKII0Yast PacyéT KoapuiineHTa Teronepe-
Jla4qM, PacyeT TeIUIOYCTOMYNBOCTH; TETJIOTEXHUYECKUI PACUET IMOKPHITHS (TTEPEKPHITHS Yepad-
HOT0) BEPXHETO 3Ta)ka, BKJIIOYasi pacyéT koadduieHTa Teruionepeaadyu. BeIlosiHEH pacdéT
WHJIEKCa UTYMOHU30JISIIIUN CBETOITPO3PAUHBIX HAPY>KHBIX OIPKAAIOIINX KOHCTPYKI[UI (OKOH),
pacuéT MHJIeKca IUIyMOM30JISIIIUN BHYTPEHHUX IEPEropojioK, pacuéT MH/eKca MPHUBEIeHHOTO

YAAapHOTO IOyMa IIEPEKPBITUA MEXAY STAXKAMHU. BrinmosineH pacq'éT OXXUaeMoro mryma Ha
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B3am. nHB. N°

Moan. n pata

MuB. N2 noan.

1 HcxoagHble JaHHBbIE

1.1 KiamMmaTudeckue JaHHbIE palioHA CTPOUTEIbCTBA

PafioH crpouTesnibcTBa: cesio I'Bacioru.
Knumartmueckuii paiion: 1B (CIT 131.13330.2020, [TpusoxxeHue A).
CpenHsis TeMIiepaTypa HanboJsiee X0JI0JHOM TISITUAHEBKH ¢ 00ecrieueHHOCThIo 0.92: —33 °C (CII
131.13330.2020, Ta6a1. 3.1).
ITpo/10/KUTEIBHOCTD M CPEJHSAS TeMIlepaTypa Bo3zyxa Ieprojia Co CpefjHel CyTOYHOI TeMIie-
paTypoii Bo3ayxa mensbiie 0 °C: 170 cyt., —15.3 °C (CIT 131.13330.2020, Ta6s. 3.1).
[TpomO/HKUTEIBHOCTD U CPeJIHSS TeMITepaTypa Bo3Zyxa Mepuojja Co CpefiHell CyTOUHOM TeMIie-

parypoii Bo3syxa MeHblle Iu1toc 8 °C: 222 cyT., —10.7 °C (CIT 131.13330.2020, Ta6J1. 3.1).

Tabnuua 1 — CpepHue MeCSIUHbIE U Cpe/IHSS To[loBast TeMIepaTypsl Bo3ayxa t,; (CII
131.13330.2020, Ta6:1. 5.1); cpeiHIE MECSTUHBIE U CPeJTHEE TOZI0BOE TIAPIIUATbHOE JTaBIEHUE

BOJISTHBIX TIapoB e, (CIT 131.13330.2020, Ta6s1. 7.1)
Mec. 1 II 111 v Vv VI VII | VIII | IX X XI XII | Tom
t;,°C |—23.8| —19 | -89 | 2.5 | 104 | 164 | 20 | 185 | 11.6 | 24 | —9.6 |—209| O
ey, Ila| 80 110 | 230 | 470 | 820 | 1410 | 1880 | 1800 | 1140 | 570 | 250 | 110 | 740

1.2 O0beMHO-ILUIAHUPOBOYHbIE pellleHUA

ITpoexTupyeMoe 371aHUE SIBISIETCS O0BEKTOM WHJUBUYAIBHOTO YKWIMIIHOTO CTPOU-
TeJIbCTBA (YACTHBIH )KUJIOU IOM), UMeeT ABa 3Taxka. OTaruinBaeMasi 4acTb 000UX 3TaXKel 31aHuUs
MMeeT MPSIMOYTO0JIbHYI0 (DOpMY B IJIaHe ¢ pa3Mepamu 15.55x 11.98 M. BricoTa riepBoro 1 BToporo
aTaKel (OT ToJia ZI0 TIOTOJIKA ITAXKA, TOJIIIMHA MTePEKPHITUS HE YUUTHIBAETCS) 3 M. 37aHUe He
HMMeeT HeOTaIUIMBAaeMbIX IIPHUCTPOEK: rapaka, 60iIepHOH U T.4. 3[aHNe UMeeT HeoTaIlJIiBaeMoe

TEXHUYECCKOEC ITOATIIOTIbE U YEPAAYHOEC ITCPECKPBITUCE.

BuemrHuit BY/J, 34dHHA, I1IJIAHbI 3Ta>1<e1>’1, SKCIVIMKAIWs ITPUBEAEHBI Ha PUCYHKE 1.

Ninct
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PricyHok 1 — BHeIHMA BUJ, IJIaHBI 3TaXKeU U SKCIUIMKALIUS IIPOEKTUPYEMOro 3[JaHUs

Ha mepBom sTa)ke 3/aHUA YCTaHOBJIEHBI OKHA ¢ pasMepamu 1.35 x 1.45 M - 8 T, C

pasmepamu 2.1 X 1.45 M - 1 wiT. Ha BTOpOM 3Ta)Ke 3aHUSA YCTAaHOBJIEHBI OKHA ¢ padMepamMu 1.35

X 1.45wm -9 mIr., ¢ pasmepamu 2.1 x 1.45 M - 1 1r.

1y
2)

3)

4)

Ha nepBoM 3Take 3JjaHus yCTAaHOBJIEHBI HApY>KHBIE IBEPU C pa3MepaMu 1.2 X 2.2 M — 2 IIIT.

1.3 KoHCTpyKTHUBHBIE pellleHUA

1.3.1 Hapy>kHbIe CTE€HBI COCTOSAT U3 CJIEIYIOIIMNX CJI0EB (CM. PUCYHOK 2):

ACTBOP LIeMEeHTHO-TIeCUaHbIii, IVIOTHOCTBIO 0 = 1800 Kr/M3, TOMIMHO# §; = 30 MM;
1 1

KyIagKa U3 KHUPpIINda IMIMHAHOT'O O0OBIKHOBEHHOI'O Ha OEMEHTHO-IIECYaHOM paCTBOpE, IJIOT-

HOCTBIO 0, = 1800 Kr/M3, ToMmuHO# &, = 380 MM;

IUTUTHI MUHEPAJIOBaTHBIE U3 KAMEHHOTO BOJIOKHA, TUIOTHOCTBIO 03 = 100 Kr/mM>, TOIIMHOMR

93 = 200 MmM;

KJIaaAKa U3 KHUpIIM4Ya IVIMHAHOT'O O0OBIKHOBEHHOI'O Ha OEMEHTHO-IIECHaHOM paCTBOpE, IIJIOT-

HOCTEIO o4 = 1800 Kr/M>, TonmuHOR §, = 120 MM;

N3m.

Konyu| Nuct

NC pok.

Moan. Nata
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B3am. nHB. N°

Moan. n pata

5) pacTBOp LEMEHTHO-TIECYAHBIH, IJIOTHOCTBIO 05 = 1800 Kr/M>, TOMIUHOM §5 = 30 MM.

pacTBOp HeMeHTHO-HeC‘-IaHI)Iﬁ

KJIa/Ika M3 KUApPIHMYa [JIMHSHOTO OGHIKHOBEHHOIO Ha Iie-
MEHTHO-IIeCYaHOM PacTBOpE

TIJINTBI MUHEPAJIOBATHBIE N3 KAMEHHOT'O BOJIOKHA

KJIa/IKa U3 KUAPIMYa [JIMHSHOTO OGHIKHOBEHHOIO Ha Iie-
MEHTHO-IIECYaHOM PacTBOpE

pacTBOp HeMeHTHO-HeC‘-IaHI:Iﬁ

PucyHok 2 — CocTaB U TIOCJIeJOBATETbHOCTD PACIIONIOKEHUS CJI0EB HAPY)KHOH CTEHBI (0T

BHYTPEHHETO CJI0s1 K Hapy>KHOMY)

1.3.2 BHyTpeHHHE CTeHBI COCTOST U3 CJIEAYIOIINX CJI0EB (CM. PUCYHOK 3):

1) pacTBOp IleMeHTHO-IIeCUaHbIi, IVIOTHOCTHIO p; = 1800 KF/M3, TOJITUHOM §; = 20 MM;
2) 6eToH Ha IJIAKOTIEM30BOM Ille6He, TVIOTHOCThIO P, = 1600 KI/M3, TONIMHOMI &, = 200 MM;

3) pacTBOp IIEMEHTHO-IIECUAHBIH, IIJIOTHOCTLIO = 1800 kr/M3, TOIIMHOI 85 = 20 MM.
3 3

pacTBOp ueMeHTHO-HeC‘{aHLIﬁ

6ETOH Ha IIIAKOIIEM30BOM Iile6HEe

pacTBOp HeMeHTHO-HeC‘{aHLIﬁ

PruicyHok 3 — CocTaB U I10CJIeJ0BaTeIbHOCTh PACIIONIOKEHHS CJI0€B BHYTPEeHHEe CTeHbI

1.3.3 IlepekpbITHE YepavyHOE COCTOUT U3 CJEAYIOUIUX CI0eB (CM. pUCYHOK 4) (cjion
MTapOr30JISIIIUH, BJIAr03allMThl HE TTOKa3aHbl, TAK KaK He OKAa3bIBAIOT BIMSIHUE HA TETLJIO3AIUT-

HBIC XapaKTEPUCTUKHU KOHCTPYKHI/II/I):

1) acdanbro6eToH, IVIOTHOCTHIO p; = 2100 KI/M>, TOIIUHOMN 81 = 50 MM;
2) IJIMTHI U3 CTEKJITHHOTO IITAIIEIBHOTO BOJIOKHA, TVIOTHOCTBIO 0, = 45 KT/M>, TOIIUHONK §, =
250 mmMm;

3) KeJ1e306€TOH, IIJIOTHOCTBIO P53 = 2500 Kr/M>, TONIMHOMN 83 = 120 MM.

Ninct

MuB. N2 noan.
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acaapTo6eTOH

TIJINTBI U3 CTEKJIAHHOTO IITAIIeJIbHOT'O BOJIOKHA

JKeJIe300eTOH

PI/ICYHOK 4 — CocTaB 1 TIOCJIEAOBATEIBHOCTD PACITIOJIOXKEHUS CJIOEB YEPAAYHOI'O ITIEPEKPBITUSA

(OT Hapy’>KHOTO CJI0s1 K BHyTpEHHEMY )

1.3.4 IlepekpbITHE HaJ HEOTAIUIMBAE€MBIM IIOAIIOIBEM COCTOUT U3 CIIEAYIOLINX CIJI0-
eB (CM. pUCYHOK 5) (CI0U4 TTapOU30ISAIMH, BJIAr03aIUThI HE TIOKa3aHbl, TAaK KaK HEe OKa3bIBAIOT

BJIMSIHUME Ha ITOKa3aTeIy TeIlJIOBOM 3alIUThI 1 TCHJIOYCTOfI‘-IPIBOCTH KOHCprKI_U/II/I)I

1) JIMHOJIEYM Ha TKaHEBOH OCHOBE, TUIOTHOCTBIO p; = 1800 Kr/M3, TOMMMHOMK §; = 3 MM;
2) IUIATA JPEBECHO-CTPY)KEYHAs], IJIOTHOCTBIO 0, = 800 KI/M>, TOMIIUHOM §, = 20 MM;
3) pacTBOp LIEMEHTHO-MIECYAHbIM, IUIOTHOCTBIO P53 = 1800 Kr/M3, TOMMHOM 83 = 50 MM;
4) IUTATBI U3 IIEHOITOJIUCTUPOJIA, IVIOTHOCTBIO P4 = 35 KI‘/M3, TOJUHOM &, = 200 MM;

5) »ene300eTOoH, TIJIOTHOCTBIO p5 = 2500 Kr/m3, TommuHoR 05 = 120 MM.

JIMHOJIEYM Ha TKaHEBOI OCHOBE

TUIUTa JAPEBECHO-CTPY>KEIHASL

pacTBOp LIEMEHTHO-TIeCUaHbI

TIJIUTBI U3 TIEHOIIOJINCTUPOJIA

JKeJIe300eTOH

PI/ICYHOK 5 — CocTaB u IMOCJIEAOBATE/IbHOCTD PACITIOJIOXKEHUA CJIIOEB IIEPEKPBITUSA HALL

HEOoTaIlJIMBA€MBIM IIOAIIO0JIBEM (OT BHYTPEHHETO CJIOA K HaPY)I(HOMy)

Ninct

MuB. N2 noan.
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1.3.5 IlepeKphITHE MEXAY ITAXKaAMHU COCTOUT U3 CIEAYIOIINX CJI0eB (CM. PUCYHOK 6)

(TroKa3aHbI CJIOM, OKA3bIBAIOIIIUE BJIUSHUE HAa ITyMO3AIIUTHbIE XapaKTEPUCTUKN KOHCTPYKIINH):

1) JIMHOJIEYM Ha TKAaHEBOH OCHOBE, TUIOTHOCTBIO p; = 1800 Kr/M3, TOMIMHOMK §; = 3 MM;
2) mInTa JpeBeCHO-CTPY)KeuHas, IJIOTHOCThIO P, = 800 KI/M>, TONIIMHON &, = 30 MM;
3) 3BykousossiTOp M30J10H, TOMIUHON &3 = 20 MM;

4) pacTBOp LIeMEeHTHO-TIeCYaHbIH, TJIOTHOCTHIO P, = 1800 KF/M3, TOJIUHOM &, = 30 MM;

5) ’Ke1e306€TOH, IUIOTHOCTBIO Ps = 2500 Kr/M>, TOMIMHOMK 85 = 120 MM.

JIMHOJIEYyM Ha TKaHEeBOI OCHOBe

TUINTa JPEBECHO-CTPY>KEIHASL

3BYKOM30J1ATOP V30/10H

pacTBOp HeMeHTHO-HeC‘{aHBIﬁ

JKeJIe300eTOH

PucyHok 6 — CocTaB | ITOCJIe/[OBATEIbHOCTh PACIIOIOXKEHHS CJI0EB MEKITAKHOTO

TepeKpbITUs (OT BEPXHETO CJI0ST K HYDKHEMY)

1.3.6 CaeTtorpo3payHble Hapy>KHbIe OrpakJaiolyie KOHCTPYKIUM (OKHA) IIpU-
HATBI COCTOSLMMH M3 JIByXKaMEepHOIo cTeksonakera (Tpu creksa). CTékya 6e3 IOKPBITUH,
IIPOMEXYTOK MeX/ly cTEKIaMU 10 MM 3arnioHeH Bo3ayxoM (CIT 50.13330.2012, ITpunoxenue K,

tabuna K.1).
1.3.7 Hapy)XHbIe ABepH IIPUHATH YTEIUIEHHBIMU C TEPMUYECKM COMPOTHBICHIEM
TemIonepesaue He MeHee 0.6R, " HapyXHBIX cTeH 37aHus (CIT 50.13330.2012, paszen 5.2).

1.4 ITapaMeTpbl MUKPOKJIMIMATA 3JaHUSA

[TapameTpsl MuUKpokauMara 3xaHUA OpuHATHL 110 ['OCT 30494 ycpeAHEHHBIMU I
BCEro OTaIuIMBaeMoOro oobema 3/jaHus. TeMreparypa BHYTPEHHETO BO3ZyXa IIPUHSATA PaBHOU

t, = 21 °C (MMHUMaJIbHASI U3 ONTUMAJILHBIX TEMIIEPATYP 151 XKUJIBIX KOMHAT YKUJIBIX 37JaHUI

Ninct

CP111222333 13
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B paliHax ¢ TeMIlepaTypoil HauboJiee XOJOAHON MATUAHEBKU ¢ 00eCIedeHHOCThI0 0.92 MUHYC
31°C u Hmxe, Tabauma 1 T'OCT 30494-2011). JomycTuMasi BJIa)XKHOCTh BHYTPEHHET'0 BO3/yXa
He 6osee 60% (Tabauma 1 TOCT 30494-2011). PacueTHasi BJIaXKHOCTh BHYTPEHHETO BO3/yXa
JUIsl OIIpeZieJIeHUsI TOYKHU POChI U pacyeTa YBJIaXKHEHMsI OTPAXKJAIOIIMX KOHCTPYKIIMIA TpUHATA

paBHOMU @, = 55% (1. 5.7, 8.1 CIT 50.13330.2012).

2 TertoTeXHUYECKHI pacueT HapPyXHBIX OTPaXKAaF0IIUX

KOHCTPYKITUI

2.1 Term1oTEeXHUYECKHUU pacuyeT HeECBETONPO3PAYHbIX HAPY>KHBIX

OrPaXKJAAIONINX KOHCTPYKITU

TerI0TeXHUYECKUI pacdeT Hapy>KHBIX OIPXKJAIONINX KOHCTPYKIMI (KpoMe CBETOIIpO-
3payHbIX) Tpou3BesieH coriacHo Ilpmiokenuto E, CIT 50.13330.2012. TerioTeXHUYECKast
HEOJHOPOJHOCTb KOHCTPYKIIUI HE YUYUTHIBAJIACh: IIPUBEJLEHHOE TEPMUYECKOE COIIPOTHUBIICHNE

C.
IPUHSATO PABHBIM yCJIOBHOMY TepPMUYECKOMY COMPOTHBIEHUIO Ry’ = Ry .
YenoBHOe TepMudeckoe corporusierue [(m? °C)/Br| onpepgessinocs 1o dopmyse:

1 o) o) o)
RP=R"=—4+ 142, 4+
0 0 . + /11 + /12 + + /11'1

s
aH
I7ie @, — KO3(PUITMEHT TEIIOOTAaYN BHYTPEHHEU ITOBEPXHOCTHU OTPaXKAAIOIIe KOHCTPYKI[UHU
(Ta6smmra 4, CIT 50.13330.2012);
a,, — KO3 PHUIMEHT TEIIOOT/IaYM HAPY>KHOU ITOBEPXHOCTH Orpakzarolieil KoHcTpyKuuu (Tab-
smna 6, CII 50.13330.2012);
d; — TOJIIIMHA i-TO CJIOSI OTPK/AAIOIIEH KOHCTPYKIMU, [M];
Aj — TeIUIONPOBOJAHOCTH i-T'O CJI0S Orpakjaroileil KoHcTpykuuu, [Br/(m °C)| (Tabauma T.1,

[Tpunoxxenue T, CIT 50.13330.2012).

CyMMa GepeTcst TI0 BCEM CJIOSIM OTPAXKAAFOIIE KOHCTPYKI[UH.

2.1.1 [{y1Aa Hapy>XHBIX CTe€H KO3(P(UIIMEHTHl TEIJIONPOBOAHOCTA A KaXKAOTO CJIOS,

onpezeneHHsble 1o [Ipunoxenuto T CIT 50.13330.2012, mpuBeieHbI HIDKE B TAOJIMYHOM BU/IE.
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No| HauMeHoBaHue IlnotHOCTE p, | TommuHa J, | TerIoTpPoOBOAHOCTD
Kr/Mm3 M A, Br/(M°C)

pacTBOp L[eMEHTHO-TTeCYaHbII 1800 0.03 0.93

2 | KJIazKa U3 KUpnuda IITHHSTHOTO OOBIKHOBEH- 1800 0.38 0.81
HOTO Ha I[eMEHTHO-IIeCYaHOM PacTBOpe

3 | WINTHI MUHEPATIOBATHBIE U3 KAMEHHOTO BO- 100 0.2 0.045
JIOKHA

4 | KIajKa U3 KUpIIUJa [TIMHSHOTO OOBIKHOBEH- 1800 0.12 0.81
HOTO Ha [[EMEHTHO-TIECYAHOM PACTBOPE

5 | pacTBOp LleMeHTHO-TIeCYaHbIH 1800 0.03 0.93

KosdduipeHTs! TemIo0Tjayu /i BHyTPEHHEN W HApY>XHOU IOBEPXHOCTH CTEHBI COIVIACHO

Ta6munam 4 u 6 CIT 50.13330.2012 paBHbl a,, = 8.7 Br/(M? °C), a,; = 23 Br/(M? °C).

HpI/IBe,I[eHHOG TEPMHUYECKOE COITPOTUBJIIEHUE CTCHBI PABHO:

R — L — = 5.2847 :
o =57%093 081 0045 081 093 23 Br

1 0.03 0.38 0.2 012 003 1 M2 °C

2.1.2 [Iy1a yepAavHOro MepeKphITHA K03 (PUIIMEeHTh] TEIIONIPOBOAHOCTU A KaXKA0T0

cios, onipeziesienHble 110 [Tpunoxkenuto T CIT 50.13330.2012, mpuBeieHbI HUDKE B TAOJIUYHOM

BU/JIE.
No| HauMeHoBaHue [notHOCTE p, | TommmHa J, | TerIOTPOBOAHOCTD
Kr/Mm3 M A, Br/(M°C)
acaibTo6eTOH 2100 0.05 1.05
2 | WINUTBl U3 CTEKJITHHOTO IITAaIleJIbHOI'O BO- 45 0.25 0.045
JIOKHA
3 | xesme306eToH 2500 0.12 2.04

KoadUimeHT TeriooTaaqu st BHyTPEHHEH TOBEPXHOCTH Y€PJAYHOTO TTEPEKPHITHS (TJIaIKO-
ro moToJKa) corsmacHo Tabmune 4 CIT 50.13330.2012 paseH o, = 8.7 Br/(M? °C). KoaddunmenT

TETUIOOTAAUM JIJIs1 HAPY)KHOU TTOBEPXHOCTU YEPJAUHOTO0 MepeKphITUs coracHO Tabiuie 6 CIT

%
o 50.13330.2012 paBeH «a,, = 23 Br/(m? °C).
=
& [IpuBeIeHHOE TEPMUYECKOE COITPOTUBJIEHUE YEPAAYHOTO IEPEKPHITHS PABHO:
1 005 025 012 1 M? °C

R = — — = 5.8204 .
g nep 8.7 + 1.05 + 0.045 + 2.04 + 23 Bt
(=1
5
5
2 Nucr
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2.1.3 /I mepeKphITUS HAJ| HeOTAILINBaeMBbIM IIOAII0IbeM KO3 PUIIUEHTHI TEILI0-
IMPOBOJTHOCTU A KOKJOTO cJjios, onpeaesaeHHbie o I[Ipunoxkenuto T CIT 50.13330.2012, nmpuBe-

JACHBI HIDKE B TaOJTUIHOM BHUJE.

No| HaumeHoBaHUe [TnoTHOCTE p, | TommuHa §, | TerI0mpoOBOAHOCTD
Kkr/m3 M A, Br/(M °C)
1 | JTMHOJIEYM Ha TKaHEBOI OCHOBE 1800 0.003 0.35
2 | TIMTa peBeCHO-CTPYyKeUHAast 800 0.02 0.23
3 | pacTBOp IIEMEHTHO-TIECYAHBI 1800 0.05 0.93
4 | TUTATHI U3 TTEHOIOJIUCTUPOIIA 35 0.2 0.046
5 | »ese306eToH 2500 0.12 2.04

KoappuiipeHT TenmooTaauyu Ajisi BHYTPeHHeH IMOBEPXHOCTH IEPEKpPHITUS HAJl IOJAIMOIbEM
(mmosma) cormacHo Ta6imme 4 CIT 50.13330.2012 paseH «, = 8.7 Br/(M? °C). KoadduumeHT
TETJIOOT/IAuM [JIS HApy)>XHOUM TOBEPXHOCTU IE€PEKPBITUS HaJ, HEOTHAJTHMBAEMbIM IIOJIIOIBEM,
COOOILAIOUIUMCS C HAPY)>XHBIM BO3/1yXoM, corsiacHo Ta6aure 6 CIT 50.13330.2012 paBeH o, =

17 Bt/(m? °C).

HpI/IBe/IeHHOG TEPMUYECKOE COITPOTHUBJICHUE YEPAAYHOTI'O ITIEPEKPBITHA PaBHO:

R — — — =4.7297
T 8.7 T 0.35 + 0.23 + 0.93 + 0.046 + 2.04 + 17 Bt

1 0.003 0.02 0.05 0.2 012 1 m? °C

2.1.4 [l Hapy>KHBIX ABepei NIpUBeIecHHOE TEPMUYECKOE COITPOTUBJIEHUE COCTABIISIET

He MeHee 60% MPUBEIEHHOI'0 TEPMUYECKOTO COITPOTUBJIEHUS CTEH:

20
M- °C
REE = 0.6 -5.2847 = 3.1708 Br

2.2 TepMuuyecKoe COIIPOTUBJICHNE CBETOIPO3PAYHBIX HAPY>KHBIX

OrpaXKAAIOIINX KOHCTPYKITUI

[IpuBeseHHOE TEPMHUUYECKOE COIIPOTUBJIEHUE CBETONPO3PAYHBIX HAPYXKHBIX OrpaXKzaro-
HIYMX KOHCTPYKLIMU 6b10 puHsSTO coriacHo Tabaune K.1 Ipunoxkenus K, CIT 50.13330.2012.
J1J1s1 IByXKaMePHBIX CTEKJIOMAKETOB U3 CTEKOJ 63 MTOKPBITUU C pacCCTOTHUEM MEXAY CTEKIaMU
10 MM 1 10 MM RJP = 0.46 (M2 °C)/ Br. YBesimueHue npuBeJeHHOI0 TEPMUYECKOIO COIIPOTUBIIE-

HUA 3a cyeT Haytnuud [1BX nepernuiéra OKHa He YYUTHIBAJIOCh.
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3 IToTpeOJieHHe TEIIOBOIM HEePrUuu Ha OTOILJIEHHE U

BEHTH/ISITUIO 3TaHUA

3.1 PacuyeTHBbI€e TEILJIOBBIE IIOTEPU

TertoBbie IMMOTEPU YEPE3 OIPAXKAAIOIINE KOHCTPYKIIUU IIPU PACHETHBIX YCIIOBUAX OIIpE-

JeJISJIUCH 110 hopMyJie:

Q?=”i@ﬂ 14+ 8, (1)
R; F

rge QF — pacyeTHBIe TEIUIOBBIE TIOTEPU UYepe3 HAPY)KHYIO OTPAXKAAIONIYI0 KOHCTPYKIUIO i-I0
tuna (CTeHbI, OKHA, IT0JI 1 T.1.), BT;
n; — k03puireHT ot 0 710 1, yYYUTHIBAIOIIWI MOJIOXKEHNE HAPY>KHOH OrpakJaroleii KOHCTPYK-
LIMU OTHOCUTEJIBHO HApY)>KHOT'0 BO31yXa. /IJI CTEH M OKOH MPUHATO n = 1, IJid 4epHadyHoro
MepeKpPHITUS U TIEPEKPITHS HaJl HEOTAIIMBAEMbIM OZIIOIBEM, COOOIIAIOIIMMCS C HAPY>KHBIM
BO3IyXOM, IPpUHATO n = 0.9;
t, — pacueTHas TeMIlepaTypa BHyTpeHHero Bo3ayxa, °C, (cm. pasgen Pazgen 1.4);
tup — PacYeTHAs TEMIIEPATYPA HAPY)KHOTO BO3/lyXa, IPUHUMAEMasI [Is1 JKUJIbIX 3AaHUN PABHON
TeMIiepaType Hanbosiee X0J0HON MATUAHEBKHU ¢ obecrieueHHOCThIO 0.92, °C, (cM. pazmen Paz-
nenl.l);
F; — 1uIomazib Hapy>KHOH OrpaXkaronieil KOHCTPYKIMHU i-T0 TUIIa, M2, (TIpaBKJIa OIIPee/IeHHs]
TJIOIIA/IN Pa3IMYHbBIX KOHCTPYKIUI TPUBEJEHbI HIDKE);
Bj — noGaBoYHbIE TEIJIOBbIE TOTEPH: IO CTOPOHAM CBETA [Isi BEPTUKAIBHBIX HAPYKHbIX
Or'PXKJAIOUINX KOHCTPYKITUI (CT€H, OKOH), /ISl BEPTUKAIbHBIX HAPY)KHBIX OTPAXKAAIOIINX KOH-
CTPYKILIMi BBICOTOM Oojiee 4 M, AJi TOMEIeHUN C AByMs U 0oJiee HAPY)XHBIMU CTEHAMH,
oOpaleHHbIMU M0 Pa3HbIM CTOPOHAM CBETA, JJIs1 PETY/ISIPHO OTKPBIBAIOIIMXCS JIBEpeii 1 BOPOT,
He 00OpYAOBAHHBIX BO3AYLIHBIMU WA BO3AYLIHO-TEIUIOBBIMU 3aBeCaMU U T.J.; B JAaHHOM
pacueTe Mo YKpyITHEHHBIM MOKa3aTessiM MTPUHATO S = 0.05 /1151 BceX BepTUKAIbHBIX HAPY>KHBIX

OrpaXKJaarommnx KOHCTPYKHHﬁ, 6 =0 AJISL OCTAJIBHBIX HAPYXXHBIX OIPaXXJatOIINX KOHCTPYKHHﬁ.

3.1.1 PacueTHBIe TeILUIOBbIe IIOTEPH Yepe3 OKHa. [110111a/1b Hapy>XHBIX OKOH OIpefie-
JISIeTCSl B COOTBETCTBHM C UX F€OMETPUUECKMMU pa3MepaMu. [{jis IpsSIMOYTOJIbHBIX Hapy)KHBIX

OKOH Ha IIEPBOM M BTOPOM 3Ta)Ke NX CyMMapHas IJIOLaJ[b PaBHA
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Foe= Y AjHin; =1.35-1.45-8+2.1-1.45-1+1.35-1.45- 9+ 2.1-1.45 - 1 = 39.3675 M2,
i

rae A; — UWIMPUHA OKHA i-ro TUIIA, M; H; — BBICOTAa OKHA i-T0 TUIIA, M; N; — KOJIMYECTBO OKOH i-

r'o THIIA HA TaXXe.
PacueTHble TEIUIOBBIE ITIOTEPU YEPE3 OKHA PAaBHBI

21 — (—33)

Qhc =1+ === +39.3675 - (1 + 0.05) = 4852.5 Br.

3.1.2 PacuyeTHbI€E TEIUIOBbIE IIOTEPU Yepes aABepu. I1omane Hapy»KHBIX IBEpeU OIpeeis-
€TCsI B COOTBETCTBUM C UX TEOMETPUYECKUMU pasMepaMu U KOJIMYECTBOM aHAJIOTUYHO IUIOIIAU

OKOH. Z[JIH IIPAMOYTOJIBHBIX HAPYXXHBIX I[Bepeﬁ X CyMMaApHas IJiouagb paBHa
Fip=12-22-2=528M

rae A; — UWIMPUHA OKHA i-ro TUIIa, M; H; — BBICOTAa OKHA i-T0 TUIIA, M; N; — KOJIMYECTBO OKOH i-

T'O THUIIA Ha 3TaXKe.
PacyeTHbIE TEILJIOBBIE IIOTEPU YEPE3 IBEPU

21 — (—33)

P 1.
Qe =1 3.1708

-5.28 - (1 +0.05) = 94.417 Br.

3.1.3 PacueTHbIe TeIJIOBbIE IIOTEPHU Uepe3 CTeHbI. [Ipy pacyeTe IJIOIA U CTEH UCIIOJIb3Y-
I0TCA clleAyrole npaBuia ooMepa. lllupuHa creHbl OIpesiesiseTcsl 110 Hapy>KHOMY pa3mepy
KOHCTPYKIJMM. BpICOTa IIEPBOT0 3Taka OIpefiessieTcs KaK CyMMa BBICOTBI 3Ta)ka OT I10J1a /10
TOTOJIKA, TOJIIMHBI EPEKPBITUS HAJ| MOABAJIOM WJIN MOJIIOIbEM, TOJIIUHBI TIEPEKPBITUS HAJ
MEePBBIM 3TAXKOM (BBICOTA 3TAXKA, BHICOTA HIDKHETO MEPEKPBITHS, BHICOTA BEPXHETO MEPEKpPHI-
TUs1). BpICOTa BTOPOTO U CJIEIYIOIIMX ITAXKE OIMPEEsIsieTcss KaK CyMMa BBICOTBI 3Taka OT I10J1a
710 TIOTOJIKA U TOJIIIUHBI IEPEKPHITUS HAJT 3TAXKOM (BBICOTA 3Ta)Ka, BHICOTA BEPXHETO MEPEKPHI-
TUs). VI3 IIomaaun cTeH BIYUTAIOTCS IJIOIIAIU OKOH U ABepeit. [IJ1s1 MpsIMOyTOJIbHOTO 3/IlaHUS
pasMepaMu A X B mpu OAMHAKOBOU TIOMIAZX ITAXKEN TUJIONIAAb CTEH MOXKHO OMpPEAeUTh

KaK IepUMeTp 37 aHUsI 110 Hapy>KHOMY 00Mepy, YMHOXKEHHBIH Ha CyMMAapHYIO BBICOTY 37,aHUS,

BKJIIOYasd BCE IIEPEKPBITUA:

Fyp = 2(A+ B)(6y + hy + 61 + hy + 6y) — Foye — Fg,
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rae 2(A + B) — nepuMeTp 3AaHUsT; 6, — TOJIIIMHA ITePEeKPBITUS HaJ| ITOABAJIOM (TIOJIIOTHEM);
d; — TOJIIIIMHA MEPEKPBITUSI MEXKY 3TaKaMu; 6, — TOJIIMHA YEePAAYHOTO MIePEKPITUS; h; —

BBICOTA i-TO PTaXKa.

[Lnowaak CTeH 3aHNA paBHA
F..=2-(15.55411.98) - (0.393 + 3 4+ 0.203 + 3 + 0.42) — 39.3675 — 5.28 = 341.65Mm2.

PacueTHbIE TEILIOBBIE IIOTEPU 4€PE3 CTCHBI

21 — (—33)

P —1. . . . = . .
Qf =1+ =55 34165 (1 +0.05) = 3665.7 Bt

3.1.4 PacuyeTrHbIe TEILUIOBBIC IIOTEPU Yepes3 NepPeKpbITHE HAX ITOAIIOAbEeM. I 1omans nepe-
KPBITUI OTIpe/iesisieTcsl TI0 BHYTPEHHEMY 0OMEpY, TO eCTh 63 yueTa TOJIIIUHBI HAPY>KHbBIX CTEH.

Jl1s1 IpsAIMOYT'OJIBHOTO B IJIAHE 37jaHNUS IUIOLA/b IIEPEKPBITHUS PaBHA
Fron = (A —26,)(B —25.,) = (15.55—2-0.76) - (11.98 — 2 - 0.76) = 146.75 M2,
rie A U B — [UInHa U IMPUHA 3JaHUS 110 HAPYy)>KHOMY 00Mepy.
PacueTrHble TEIUIOBBIE ITIOTEPU Yepe3 EPEKPBITUE HAJL HEOTAILIMBAEMBIM I1OZII0ILEM

21— (=33)

P—
Qiion = 09— =557

. 146.75 - (1 + 0.0) = 1508 Br.

3.1.5 PacuyeTrHbIe TEILIOBBIE IIOTEPHU Yepe3 YepaavyHoe nepexkpuiTue. Iiomans yepgadHo-
'O TIEPEKPBITHS OIPEEISeTCs TAKKe TI0 BHyTpeHHEMY 00Mepy. IJIst TPSIMOYTOJIbHOTO B TIJIaHE

3[,AHUA IUIOLIA/Ab YEPAAYHOI'O IIEPEKPBITHS PaBHA
F, = (A—264)(B—28.) = (15.55—2-0.76) - (11.98 — 2 - 0.76) = 146.75 M2,
rie A U B — [UIMHa U IMpPHHA 3JaHUS 110 HAPYy)>KHOMY 00Mepy.
PacueTHble TEIUIOBBIE IIOTEPU Yepe3 YepAauyHOe [IEPEKPBITUE

21 — (—33)

P _ i
Q=09 5.8204

-146.75 - (1 + 0.0) = 1225.4 Br.

3.1.6 PacuyeTHbIe TEIUIOBBIE IIOTEPU HA HArpeB BEHTWIALIMOHHOIO BO3yxa. TeroBble

MOTEPU Ha HAarpeB BEHTUISILIMOHHOT'O BO3/[yXa OIPe/IesITIOTCS 10 popMysie

QP = 0.335G,(t; — tyyp);
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rae G, — OObeMHBIN Pacxoji BEHTWISAIIMOHHOTO BO3AyXa, M>/4. TeMIiepaTypbl HApy>KHOTO U

BHYTPEHHETO BO3/iyXa aHaJIOTUYHBI popmyrie (1).

O6beMHBII pacxo/i BEHTWISILIMOHHOTO BO3/IyXa B KUJIBIX JOMaX MOXXHO TTPUOIMIKEHHO
OIPEJEUTh KaK CyMMY HOPMATUBHBIX PACXOJ0B /Il BEHTU/ISALMK KyXHH (60 M>/4) 1 caHy3JI0B
(25 M3/4 Ha KaX/BIA yHUTA3, OK/E, CMECUTED). JIJIsl XKIJIOTO ZIoMa C ABYMs CAaHy3JIaMHU, B KaX-
ZIOM M3 KOTOPBIX YCTAHOBJIEHO 110 OZHOMY YHUTA3y, OJHOMY CMECUTEJIbHOMY Y3/Iy Ha PAKOBUHY

U BaHHY, 6€3 61/ie TTOIydruM

3
GB=60+2-(25+25)=160M?.

PacueTHble TEIJIOBBIE IIOTEPU Ha HArp€B BEHTUJIAITMOHHOI'O BO3,ILYXa
QP = 0.335- 160 - (21 — (—33)) = 2894.4 Br.

3.1.7 CymMmapHBbIe pacyeTHbIe TeIlIOBbIe IIOTePH CyMMe BCeX OIpe/ieIEeHHbIX BbIIIE TEIIO-

BbIX IIOTEPDb

QP = Qi + QR + Q5 + Qi + QF + QF

= 4852.5 + 94.417 + 3665.7 + 1508 + 1225.4 + 2894.4 = 14240 Br.

3.2 IToTtpe6sieHUE TEILJIOBOM HEPTrHUHU 32 OTOIIUTEIbHbBIN IEPUO/

IToTpeb6ieHrE TEIJIOBOI PHEPTHUM 332 MPOU3BOJIBHBIN j-I epuoy, orpezesasieTcs 1o gop-

MyJIe

g —1t; 86400 ;
ty — typ 4.1868 - 1097’

Q;=0Q°

rie QP — pacueTHbIE TEIUIOBbIE TTOTEpPU 3/jaHUs, BT;

tj — Cpe/iHsis TEMITEpaTypa Hapy»KHOTO BO3JyXa j-ro nepuoza, °C;

86400 — KOJIMYECTBO CEKYH/, B CYTKaX;

4.1868 - 10° — mepesog sHeprun u3 exunun CU (JIxoyseit) B rurakagopuu, 1 kan = 4.1868 Ix
(TO4HO);

Zj — TIPOJIOJDKUTENILHOCTD j-TO TIEPUOAIA, CYT.;

ocTaJibHble 0003HaUYE€HUS aHAJIOTUYHBI popmysie (1).
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CortacHO JaHHBIM U3 paszesia Paszgen 1.1 Ipoao/DKUTEIBHOCTE OTOIIUTEILHOIO [IEPUOJA
(Teprozia co cpeiHe TeMIepaTypoii Hapy»KHOT'0 Bo3yxa MUHYC 8 °C 1 HUKE) COCTABIISIET Z,, =
222 CcyT., CpefHss TeMIlepaTypa Hapy>KHOrO BO3JyxXa 3a OTOIWTEJIbHBIA II€pUOJA paBHA [y, =
—10.7 °C. CoOTBeTCTBEHHO MOTpebIeHNe TeTJIOBOM SHEPTrUU COCTABUT

21 — (-10.7) 86400
21 —(—33) 4.1868-10°

Qor = 14240 - - 222 = 38.297 I'ka.

3a AHBapb (Zgyy = 31CYT., by g = —23.8°C, cM. paszgen Pasgen 1.1) nmoTpe6ieHne TEIIOBOM

SHEPTUU COCTABUT

21 —(—23.8) 86400

= 14240 - :
Qoo 21— (—33) 4.1868 - 10°

- 31 = 7.5578 I'kaJ.

[ToTpebsieHNE TEIIOBOM 3HEPIUU B JpyTrUe Mecslbl OTOIUTEJIBHOTO MEepUO/a OMpPeesseTcs
aHaJIOTUYHO U IpuBefieHo B Tabsuie 2. (CymMMa MPOA0DKUTETFHOCTEN OTOIMUTEIBHOIO Iepu-
o/la TI0 MecsiliaM JI0JKHA COOTBETCTBOBATh MPOAO/DKUTEIBHOCTHA OTOMMUTEIBHOTO MEPHOoZa B
1eJioM. B MecsiTibl Hayajla 1 OKOHYaHUsI OTOITUTEIFHOTO neproa (CEHTIOph U Mail B JaHHOM
CJlydae) OCTaBILIUECS CYTKU OTOIMTEIBLHOIO TEPHO/ia MOTYT paclipefieieHbl paBHOMEPHO HJIU
MPOTNIOPIIMOHAJIBHO CpeJlHell TeMIlepaType Hapy>XHOTO BO3/yXa, TO €CTb B 00Jiee XOJIOHbBII

MECHALL ITIPUHUMACTCA 00JIbIIIEE KOJIUYECTBO CYTOK OTOITUTEJIbHOT'O HepI/IO,Z[a.)

Ta6JII/II_[a 2— HpO,I[OJ'DKI/ITe.HbHOCTb OTOITUTEJIbHOTO IIEPHNOJiA 110 MECATTaM 1 HOTp66JIeHI/Ie
TEILJIOBOI 9HEPTHUHU HAa OTOIVIEHME 1 BEHTUJIAIIUIO 3a K&)K,Z[I)Iﬁ MeCdIl 1 3a OTOIMUTEIbHBIN

(0} (0§

CeHr OKT Hosa Jex AuB ®eBp | Mapt Arp Mait | Oror.iiep.

IIpop.miep. z, cyT. 5 31 30 31 31 28 31 30 5 222

Iotp.3H. Q,'kan | 0.2558 | 3.1378 | 4.9957 | 7.0686 | 7.5578 | 6.095 | 5.0442 | 3.0203 | 0.2884 | 38.2974

3.3 CpaBHeHI/Ie CTOMMOCTH OTOIIEHUA IJIA PA3IMYHBIX BUA0B TOIL'TIBA

CpaBHMBaeMble UCTOYHUKH TETJIOBOI SHEPTUU Ha OTOTIJIEHUE 3/IaHUS:
1) meHTpaJM30BaHHOE CHaO)KeHNe TeIJIOBOI SHepryeii, TeIIOHOCUTEIb — BOJA;
2) LeHTpaIM30BaHHOE CHAOXKeHUe AJIeKTPUUECKON SHeprueid, OTOIIeHUe C UCTI0JIb30BaHUEM
3JIeKTpoOoOOrpeBaTesieil MiIn 3JIeKTPOKOTIIA;
3) LIEHTpaJIM30BaHHOE CHaO)KeHUe IIPUPOJHBIM ra3, OTOIJIEHHE C HMCII0Jb30BaHUEM T'a30BOrO

KOTJIa;

Ninct

CP111222333 13

N3m.

Konyu| Muct |N2 gok.| TMogn. Nata 16




4) IeleHTpaIM30BAaHHOE CHAOXKEHUE COKMYKEHHBIM Ta30M (OaJUIOHBI), OTOTIJIEHHE C UCTIOJIb30-
BaHMEM ra30BOT0 KOTJIA;

5) JelieHTpaJM30BaHHOE CHAOYKeHNE YKUJIKUM TOTIJIMBOM (JIU3eIbHOE TOTIJIMBO B O0UKaX), OTOII-
JIEHUE C HUCI0JIHb30BaHUEM YKUKOTOILJIMBHOTO KOTJIA;

6) JeleHTpaJIn30BaHHOE CHAGKEeHHE TBEPABIM TOIIUBOM (yrosib I'KO, Ypraibckoe MecTOpoK-
ZIeHUE), OTOTIJIEHHE C UCITOThb30BAaHUEM TBEPOTOIIMBHOTO KOTJIA;

7) IeleHTpaJM30BaHHOE CHAGKEHME TBEPABIM TOTLTUBOM (TIEJIJIETHI, TPOBA), OTOILIEHUE C HC-

ITI0JIb30BaHHEM TBEPAOTOIIVIMBHOTI'O KOTJIA.

CpenHee MecsTYHOE IMOTpebIeHNE TOTINBA WU BU/]A 9HEPTUHU OTIPE/IeIsIOCh TI0 (popMyIie

Qor _ 30.147Q,,
ZyecNQu ZorNQu

G

cpm. —

TJI€ Zyec, = Zop/ 30.147 — MIPOJIO/HKUTETBHOCTD OTOITUTEIBHOTO TIEPUO/A B MeCS1IaX;

7) — K.ILJ,. IIpeo0pa30BaHUs UCIIOIb3yeMOT0 TOIUIMBA WJIU BH/]A SHEPTUH B TEIJIOBYIO SHEPTUI0
(K.I.7I. KOTJIa, HAITPUMeEp) B JI0JISIX OT €UHULIBI;

q, — HU31Ias TeTJI0Ta CrOPaHUs TOILJINBA WU KO3 PUITUEHT TpeoOpa30BaHMs UCII0Ib3yeMOT0

BUd SHEPTUHU B TEIVIOBYIO SHEPI'UIO B TNT'aKaJIOPUAX.

CTOMMOCTH TOILZIMBA WU 9HEPIrnu, HOTpe6JI6HHbIX 3a MECsL, paCCUUTBIBAETCAA 110 (bOp-

MyJie
S= GCp.M.CT’

rae C, — IieHa 3a eIMHUILY TOILIMBA.

Pe3ysibTaThl pacueToB MPUBE/IeHbI HI)KE B TAOJUYHOM BU/le. B Tabiulle ykazaHa pyHS-
Tasg eJIUHUIA M3MEPEeHUsl TOIUIMBA WIA BHJA SHEPTUU: Kr, ToHHa, 1000Mm3, kBT -4 u T.71.

TeHJIOTBOpHa}E[ CITOCOOHOCTH U [I€HAa YKa3aHbI 3a €EAUHUITY U3MEPEHUA TOILJINBA (BHGPFI/II/I).

2

o

ES

= Bug TonvBa Ep.usm. | qy, Tkan/epusm. | Cy, py6./epusm™ | 1 | Gy, €4.u3M. | CTouM., py6./mec.

L Terutosas sHepruda | 1 I'kan 1 2947.69 1 5.2007 15330
JJIEKTPO3HEPT U 1xBT -4 1/1163 5.30 1 6048.4 32056

o IIpuponHsbIii ra3 1000 m3 8.503 6653.38 0.85 0.71956 4787.5

=

& COXIDKEHHBIH ra3 1T 11.94 65900 0.85 0.51243 33769

=

= JAA3TOIIMBO 1T 10.7 60000 0.85 0.57182 34309

(=]

= Yroas 'KO 1T 5.312 7650 0.6 1.6317 12483
ITennersl 1T 3.941 11000 0.65 2.0302 22332

=

3

c

2 Nuct
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* — JIyis TeIJIOBOM SHEPTUM MPUHATA MaKCUMaJbHasi CTOMMOCTh 3a 1 I'kas, ycTaHOBJIeHHas1 [IpaBUTEIbCTBOM
Xabaposckoro kpast Ha II monyroame 2024 roza. [Iasi 31eKTPUYECKON 3HEPrudl MPUHSITA CTOUMOCTh 1 KBT - 4,
ycraHoBieHHas [IpaBuTesbcTBOM XabapoBcKoro kpas Ha I mosryroaue 2024 roja mpu notpebaeHuy SHEPIUu 1o
OJJHOCTAaBOYHOMY Tapu@y Ha HyK/bI OTOILJIEHHUS, TOPsSUero BofoCHaGKeH s, IPUTOTOBJIeHU MTUILU. [Iy1 IpUpOA-
HOTO ra3a MPUHSTA CTOUMOCTH 1000 M3, ycraHOBJIeHHas [IpaBUTENBLCTBOM Xa6apoBCcKoro Kpast U AO «Tasnpom
rasopacnpeziesienue JlaapHuil BocTok» Ha 2024 rof, py HNOTpe6IeHUN IPUPOSHOrOo ra3a Ha HYXKAbl OTOILIEHHUS,
rops4ero BoJOCHa0XXeHUs, [IPUTOTOBICHUS MMUILU. JIJIs COKIDKEHHOIo rasa, AM3eJbHOIO TOIUIMBA, YIVId, HeJUleT

IIPUHATA CPEAHSAS T10 T. Xa6apOBCKy CTOMMOCTD 6e3 y4€Ta CTOMMOCTU AOCTABKU TOIJIMBA 1O HOTpe6I/ITeJIH.

4 3amuTa oT nepeyBJIaKHEeHUA OrParkKAaroIIX

KOHCTPYKITUI

4.1 IITOCKOCTHh MAKCUMAaJIBHOI'O YBJIAKHEHUSA

4.1.1 HcxopHble gaHHBIE. [IJIOCKOCTh MaKCHUMAJbHOTO YBJIQKHEHUS OIPEesIseTCs
JIJIs1 TIEPUO/Ia C OTPULIATEIbHBIMU CPEAHUMU MECTIYHBIMU TEMIIEPATYPaMU HAPY>KHOTO BO3/[yXa
(B pacueTe yUUTHIBAIOTCS TOJIBKO MECSIIIBI C OTPUIIATEIBHOM CPeHE MECTIHOI TEMITEPATYPOLA)
(1. 8.5 CIT 50.13330.2012): HOs16pb (—9.6 °C), mexkabpb (—20.9 °C), suBaps (—23.8 °C), dbeBpaib
(—19°C), mapt (—8.9 °C).

CpenHsis TemMIiepaTypa Hapy>KHOTO BO3/lyXa 3a MEPUOJ C OTPUIATETbHBIMU CPEJHUMU

MECAYHBIMU TEMIIEpAaTypaMU

o = (—9.6) + (—20.9) + (—523.8) +EIDH(89) e

CpeznHee mapLraIbHOE IaBJIEHHE BOASHOTO ITapa HAPY)XHOT'O BO3/yXa 3a IepHO/] C OTPUIATETb-

HBIMU CPEAHUMU MECAYHBIMU TEMIIEPATYPAMU

250 + 110 + 80 + 110 + 230
Coomp = L +5+ + 20 156TTa.

HPOAOJDKI/ITGJIBHOCTB nepuoja ¢ OTpulaTeJIbHbIMU CPEAHUMU MECAYHBIMU TEMIIEPATYPAMU

Zzo =30+ 31+ 31+ 28 + 31 = 151 cyT.

CpenHee nmapijpajibHOe JJaBJIeHHE BO/ISTHOTO TTapa BHYTPEHHET0 BO3/[yXa OIpeesiseTcs o (op-

myste (. 5.7, 8.1, 8.6 CIT 50.13330.2012)
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5330

@ __) _
273 + t,

€y = m -1.84 - 1011 exp(

5330

273+ 21

— 35 11
=100 1.84-10 exp(

) = 1354.4 I1a,

I7ie t, ¥ ¢, — TeMIlepaTypa U BJIXKHOCTh BO3/yxa B 3aHuu (cM. Pazfen 1.4).

4.1.2 PacyeTHOe€ IIapiyajbHoOE JaBJIeHUe BOAIHBIX IIapOB BHYTPU KOHCTPYKIIMH.
ConpoTuBieHrE MMAPONPOHULIAHUIO i-T'0 CJ0S1 MHOTOCJIOMHOU OTpaKJAroliell KOHCTPYKI[UU

Ry, (M? - 4 - [Ta)/Mr onpegesisiercst 1o hopmyIte

rje ; — TOJIIMHA i-T0 CJI0S1 KOHCTPYKIIUH, M; U; — PacYeTHbIN K03 HUIIMEHT MapopoHUIiae-
MOCTU MaTepHasia 051 KOHCTPYKLUH, MT/(M - 4 - [Ta). ConmpoTUBJIEHE MacCOOT/iaue OT BO3[yXa
K BHYTpeHHEH 1 Hapy)>XHOH MOBEPXHOCTSIM OTPaXKJA0Iel KOHCTPYKIIUH, a TaKKe COMPOTUB-
JIeHre MMapoIPOHUIIAHUIO BO3/AYIIHOTO 3a30pa BHYTPY KOHCTPYKI[UM MPUHUMAIOTCS PAaBHBIMU
Hy/110. COITPOTHBJIEHNE TTAPOIIPOHULIAHUIO R ; INCTOBBIX MaTepUAJIOB U TOHKUX CJIOEB ITapOU30-

Jsiuuu npuHuMaetcs 1o Tabauie M.1, [Tpunoxxenue M, CIT 50.13330.2012.

COIIPOTUB/IEHNE ITAPONPOHULAHKIO R o, (M? -4 - Ila)/Mr MHOrOCIONHHOM Orpaiaro-
1eit KOHCTPYKIMK (MU ee 9acTH) PABHO CyMMe COITPOTUBJIEHU MAPOIIPOHUIIAHUIO COCTABJIA-

OIUX €€ CJIOEB, BK/IIOYas JIMCTOBbIC MAaTE€PHUAJIbl U TOHKHE CJION ITAPOU30IALUU

RH,O = Rr[l +Rl‘[2 + ... +Rnn

ConpoTHBIEHUS TAPOIIPOHUIIAHUIO OTAEIBHBIX CJI0EB HAPY)KHOU CTE€HBI 3/JaHUS ¥ CYMMapHOe

COIPOTHUBJIEHNE ITAPONIPOHUIIAHUIO [IPUBEJEHBI HIDKE B TaO/IMLIE

o HanMeHOBaHUe CJI0S 8, M | p,mr/(m -4 -Ila) | Ry, (m? - - Ia)/mr
=
- pacTBOp 1leMEeHTHO-TIeCUaHbIi 0.03 0.09 0.33333
=
= KJIa/Kka M3 KUPNUYA IVIMHSIHOTO OObIKHOBeH-| 0.38 0.11 3.4545
a2 HOT'O Ha IIEMEHTHO-TIECYAHOM PaCTBOPE
IUIUTHI MUHEpPAJIOBAaTHbIE M3 KaMeHHOro Bo-| 0.2 0.32 0.625
JIOKHA
© KJIa/iIKa M3 KUPNHUYA IIMHSIHOTO OOBIKHOBEH- | 0.12 0.11 1.0909
o] HOTO Ha LIEMEHTHO-IIECYaHOM pacTBOpE
Z pacTBOp 1leMEeHTHO-TIeCUaHbIi 0.03 0.09 0.33333
(=
= Cymma 0.76 - R, = 5.8371
=
3
c
2 Nuncr
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[TapuyasipHOE JaBJIeHUE BOASAHOrO I1apa Ha BHYTPEHHEN IMOBEPXHOCTH OrpakKAarolleil KOH-
CTPYKIJUU IIPUHUMAETCA pPaBHBIM [ABJIEHUIO BOAAHBIX [IapOB BHYTPU 3[aHUA €, = €, =
1354.4 I1a. ITapuanbHOE JaBJIeHUE BOASHOIO I1apa Ha HApY>KHOU [TOBEPXHOCTU OrpaXkJarolei
KOHCTPYKLIMY IIPUHHUMAETCS PaBHBIM CpeJHEMY IMaplUaJbHOMY JAaBJICHUIO BOZASHOIO Ilapa
Hapy>KHOI'0 BO3/JyXa 3a IepUof, C OTPULIATEJIbHBIMU CPEJHUMU MECAYHBIMU TEMIIEpaTypamMu
sy = €y orp = 156 11a. IlaprianbHOE JaBIeHNE BOASHOTO ITapa Ha IPaHUIe i-TO U (i+ 1)-ro cnos
ompezesisieTcs Mo opmysie

m+ R+ ... +Ry;
RH,O

R
€ii+1 = €p1 — (eg1 — €5y)

rie CymMMa COHpOTI/IBJIeHI/Iﬁ IMapoIrpOHUIIAHUIO 6epeTC$I oT 1-ro A0 I-T0 CJ104.

HOJ’Iy‘IeHHbIe PaCUYE€THBIE 3HAYCHUA OABJICHHWA BOAAHOIO IIapa IIPUBEACHBI HMXKE HaA

puCyHKe 7.

d,; = 1354.411a ey = 1354.411a
New = 1286 I1a e, = 128611a
ey3 = 576.711a
es4 = 448.4T1a
e4s = 224.4Tla
ey; = 576.71p es, = 15611a
e3q & (48.4 112
\ dss = 224.4T1a
N €5 = 156 I1a
1 2 3 4 5

PricyHOk 7 — PacyeTHOe mapiyajbHOe JjaBJeHNe BOJSHOTO I1apa BHYTPY HAPY>KHOU CTEHBI

(BHYTpeHHUH CJION CIeBa, HAPYKHBIN — CIIpaBa)

4.1.3 IlapruaJabHOE JaBJI€HHE HACBILIEHHOI'0 BOAAHOI0 IIapa BHYTPHU KOHCTPYK-
M. TeMrieparypa BHYTPpEHHEH f,; U HAPYXKHOU [, TOBEPXHOCTEN HAPY>KHOU OTpaKJarolien

KOHCTPYKIINU (CTeHbI) OIIPEAECIACTCH I10 Q)OPMYJIB.M (l’l — KOJIMYECTBO CJIOEB B KOHCTPYKL[I/II/I)

1
tBl = tB - (tB - tHsOTp)a RO Py
B

1

th = tH,OTp + (tB - tH,OTp)OC—RO’
H

rae t, = 21 °C — temmepaTypa Bo3ayxa B 37aHuu (cMm. Pazzpen 1.4); Lyorp = —16.44 °C — cpen-

Hsis TeMIlepaTypa Hapy>KHOT'O BO3/yXa 3a IIepHOJ; C OTPULIATEIbHBIMU CPEJHUMU MeCAYHBIMU

Ninct
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temneparypamu (cM. Pazzmen 4.1.1); o, oy, Ry — K03 PUIMEHT TEIUIOOTAAYM OT BHYTPEHHETO
BO3/1yXa K BHyTPEeHHEI IMTOBEPXHOCTU KOHCTPYKIIMHU, KOA(P(PUILIMEHT TEJI00TAAUM OT HAPy>KHOU
IIOBEPXHOCTHA KOHCTPYKIIUU K HApy>KHOMY BO3IYXY, BT/(M2 °C), U IIPUBEJEHHOE TEPMUYECKOe

compoTuBeHre KoHCTpyKuud, (M? °C)/Br (cm. Pasgern 2.1.1).

Temneparypa Mexzy i-M U (i + 1)-M CJI0IMU KOHCTPYKLIMHU OIpejiesisieTcs 1Mo popmysie

1
—+R, +..+R;
aB

ti,i+1 =1y — (tB - tH,OTp) RO )

rae Ry = 6;/41, R; = 8;/A; — TepMuYecKue COIPOTHUBJIEHUS OTAEIbHBIX CJIOEB OTPAXKIAOLIEN
koHCTpyKuu, (M? °C)/Br. CyMMa TepMUYECKUX COIPOTHBIIEHHH CI0eB GepeTcst 0 i-ro CI0st

BKJIFOUUTEIBHO. §; — TOJIIUHA i-TO CJI0s1, M; A; — TETJIONPOBOHOCTS i-T0 cyiosd, BT/(M °C).

[MTapryanbHOE ZjaBJieHYe HAaChII[EHHOTO BOASTHOTO TTapa Ha BHYTPEHHEeH U Hapy)KHOM I10-
BEPXHOCTSIX OIPaXKZAIoIleil KOHCTPYKI[UH, a TAKKe MeXAY i-M U (i + 1)-M CJ10AMU KOHCTPYKLIMHU

omnpezesisieTcs Mo opmysie

0
Cyije1 = 1.84- 101 eXp<_ E )

273+t i1
7€ t; ;41 — TEeMIIEpaTypa MEXIY CIOIMU KOHCTPYKIIMHU MJIA Ha TIOBEPXHOCTSIX KOHCTPYKIUU £y1,
o

Pe3ysbTaThl pacyeToOB TEPMUYECKUX COIPOTUBJIEHUM, TeMIIEpaTyp MOBEPXHOCTEMH, Imap-
LMAJIbHBIX [JaBJIEHWU HACBIIIEHHOI'O0 BOJSHOIO I1apa, pacyeTHblEe 3HAYEHUs ITapliAabHBIX

,Z[aBJIeHI/Iﬁ BOJAAHOTO I1apa, IIOJIY4E€HHBIE B ITPEABIAYIIIEM Haparpa(be, IIPUBEACHBI HMXKE.

HavMeHOBaHUe CJIOS §,m | A,Br/(M°C) | R,(Mm?°C)/Br
TemI00T/Ia4a ¢ BHYTPEHHEH CTOPOHEI a, = 8.7 Br/(m? °C) 0.11494
o pacTBOp LIEMEHTHO-IIECYaHbII 0.03 0.93 0.032258
E: KJIaJIKa M3 KUPNHUYA IVIMHSIHOTO OOBIKHOBEH- | 0.38 0.81 0.46914
Z HOTO Ha [IEMEHTHO-TIECYUaHOM pPacTBOpE
g IUIUTBI MUHEPAJIOBAaTHbIE M3 KaMEHHOro Bo-| 0.2 0.045 4.4444
JIOKHaA
KJIa7ika W3 KUPIUYa ITUHSTHOTO OOBIKHOBEH- | 0.12 0.81 0.14815
HOTO0 Ha LIEMEHTHO-IIECYaHOM pacTBope
©
§ pacTBOp 1leMeHTHO-TIeCUaHbIi 0.03 0.93 0.032258
= TertooTava ¢ Hapy>KHOI CTOPOHBI a, = 23 Bt/ (Mz °C) 0.043478
= Cymma 0.76 - Ry = 5.2847
=
3
2 Nuncr
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e, Ila

2500} ty1 = 20.19°C s = 2342.2TMa e, = 1354.411a
I t1, = 19.96 °C en12 = 2309.1TIa e;, = 1286Tla
2000 t23 = 16.63°C eH,23 = 1873.21la €3 = 576.711a
t34 = —14.85°C eH,34 = 198.6I1a €34 = 448.411a
15001 i\ tys = —15.9°C €ua4s = 182.5Tla  e45 = 224.411a
tsy = —16.13°C  eys, =179.211a  es5, = 15611a
1000
500+
ﬁﬁ,
0 L
B 1 2 3 45 H

PricyHok 8 — CpaBHeHUe MapIiuaJbHOTO IaBJIeHUs HACHIIIEHHOT0 BOASHOrO napa (JioMaHast
JIMHUSI KPACHOT'O I[BETA) M PaCYeTHOT'0 MapI[UaIbHOTO JJaBjieHUs napa (JloMaHasi TUHUS
YEPHOTO 1IBETA) C IeJIbI0 OMpPe/ieIeHUS TIJIOCKOCTU KOH/IEHCAI[UU BHYTPU HAPY)>KHON CTEHBI

(BHYTpeHHUI! CJION CJIeBa, HAPYKHbII — cIIpaBa)

[Tpy HATMYUU TIepecedeHN JTMHUUM PacueTHOTO MapIIMaJIbHOTO IaBJIeHUS BOASHBIX ITAPOB U
MapIaIbHOTO AABJAEHUS HACBII[EHHOT'O BOJSHOrO Iapa (MaKCHMaIbHO BO3MOYKHOTO JJaBJIEHUS
BOJITHOTO T1apa IIpH JJaHHOU TeMIlepaType) IVIOCKOCTh MaKCHMAaJIbHOTO YBJIQYKHEHUS CYI[eCTBY-
eT Y HaXOJUTCS BHYTPU CJIOsI, B KOTOPOM IIPOUCXOAUT MEepBOe MepecedeHne AaHHBIX JUHUN
(TepeceueHus CYMTAIOTCS CIEBA HAITPaBO, CM. PUCYHOK 8). Eciiu riepBoe nepeceyeHre HaX0UT-
Csl BHYTPU BBIPQXXEHHOTO CJIOS TEIVIOU30JISILIUY, TO TIJIOCKOCTh MaKCHMAaJIbHOI'O YBJIAKHEHUS
TIPUHUMAETCSI Ha HAPY>KHOU I'paHUIle CII0S TETJIOU30JISIIIUY, TO €CTh Ha TpaHUIle «34». Ciou
710 3-TO BKJIFOYUTEIBHO OTHOCATCS K CJIOSIM, PaCIlOJIOKEHHBIM MEX/Ty BHYTPEHHUM BO3[yXOM U
TJIOCKOCThI0 MaKCUMAaJIbHOTO yBJIXKHEHHUs. CJI0U OT 4-TO [0 HApY>KHOT'O OTHOCATCS K CJIOSIM,

PaCIOJIOKEHHBIM MEXAY IJIOCKOCTBI0 MAKCUMAaJIbHOI'O YBJIQXKHEHUS] ¥ HAPY>KHBIM BO3/[yXOM.

TepMmuyeckoe CONPOTHUBIIEHUE BHYTPEHHEM YaCTU CTEHBI OT BHYTPEHHErO BO3/yXa [0

TIVIOCKOCTHU MAaKCUMAJIBHOI'O YBJIAXKHEHUA COCTABJISIET

OZ:
= 1 1 M2 °C
5 R, = — + R + R, + Ry = — + 0.03226 + 0.46914 + 4.44444 = 5.0608 .
& o, 8.7 Br
TepMquCKoe COITPOTHUBJICHHE HaPY)I(HOﬁ YaCTH CTE€HBbI OT IIJIOCKOCTU MAKCHUMAJIBHOI'O YBJIa)K-
E HEHUA 10 Hap}I)KHOI‘O BO3,Z[yX8.Z
5
= M2 oC
Ry = Ry — R, = 5.2847 — 5.0608 = 0.22388 ——.
5
2 Nnucer
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ConpoTHBIeHNE TAPONIPOHUIIAHUIO BHYTPEHHEN YaCTU CTEHBI OT BHYTPEHHEH ITOBEPXHOCTH J10

IIJIOCKOCTHU MAaKCHUMAJIBHOI'O YBJIAXKHECHUA:

2.4q.Tla

M
Ry = Ryy + Ry + Ry = 0.33333 + 3.45455 + 0.625 = 4.4129 ——
COHpOTI/IBJIeHI/Ie HapOHPOHI/IHaHI/II-O Hapy}KHOﬁ YaCTHU CTEHBI OT IIJIOCKOCTHM MAKCHUMAJIBHOI'O

YBJIQYKHEHUS /10 HAPY>KHOH [TOBEPXHOCTH:

2
cq-TI
Rus = Ruo — Ryp = 5.8371 — 4.4129 = 14242 =~ 2

4.2 HeaomyCTUMOCTBh HAKOILJICHUA BJIar'd B OrpaXkAaroneit

KOHCTPYKIIMMHA 34 I‘OI[OBOfI ImepmnoAa IKCIryarTanmumn

3a To[[0BOI TIEPUOJ, FIKCILTyaTaI[UU 3aHUS B TIJIOCKOCTH MaKCUMAaJIbHOTO YBJIQKHEHUS
Or'PXKJAIOIINX KOHCTPYKLIMSX HE JAODKHO ITPOHUCXOAUTH HaKoIIeH e Biaard. COmpoTHBIIeHHE
MapONPOHUIIAHUIO OT BHYTPEeHHEH MMOBEPXHOCTH /0 IJIOCKOCTH MaKCUMAaJIbHOT'O YBJIQYKHEHUS,
KOTOpOe 06€CIIeYUT BBIITOJTHEHNE 3TOr0 TpeOOBaHUSI, pACCUUTHIBAETCS 0 (hopMyJie

™ e,—E

RHl_E_e
H

RH,H’

rae e, = 1354.41a — yaBjeHue BOASAHBIX ITApOB BHYTPU IoMellleHn 3anus (cM. Pazgen 4.1.1);
e, = 740I1a — cpejHee MmapiyaIbHOE JaBJIeHWE BOASHBIX MApoB 3a TI'ofloBOi mepuop (CMm.
Paznmen 1.1);

E — mapruasbHOE [JaBJI€HME HACBHIIEHHOI'O0 BOASAHOIO I1apa B IIOCKOCTU MaKCUMaJIbHOTO

YBJIKHEHUS 32 TOJIOBOM MEPUO/ SKCILTyaTalluu 3/JaHUs.

Jlnst oripeniesieHUst E TOJOBOM MEPUOJ, Pa3/IeISIIOT HA TPU TIeprojia: 3UMHUU (MHAEKC 1),
B KOTOPBIM BXOZAT MECSIIbI CO CpEHEU MECAYHOM TeMIlepaTypoil Hapy>KHOrO BO3ZyXa HIDKe
MUHYC 5 °C; Iepexo/IHbli (MH/EKC 2), B KOTOPBIM BXOZSAT MECAI[bI CO CpeiHel MeCIUHOM TemIie-
paTypoii Hapy»>KHOr'0 Bo3/tyxa oT MUHYC 5 °C z10 1toc 5 °C; ieTHUM (MHZEeKC 3), B KOTOPBIi BXOAAT
MECSIIBbI CO CPeHEN MECAYHON TeMIIepaTypoi Hapy>KHOro Bo3ayxa Balule 1uttoc 5 °C. IIpogoJr-
YKUTEJIbHOCTD IEPUOZOB Z1, Z,, Z3 UCUUCISECTCS B Mecsax. s KaKA0To Iepruoza ONpeeIsieTCs
CpeJlHsIsl TeMIlepaTypa Hapy>KHOT'O BO3/yXa, KaK cpefiHee aph(pMeTUUEeCKOe CpeHEMECIIHbIX

TeMIIepaTyp Hapy>KHOI'O BO3/yxa:
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TI€ Ly vec,j — CPEAHSSA MECSYHAsS TEMITEPATYPA HAPYXKHOTO BO3/IyXa IJIsl j-TO MECSILA, BXOASIIETO
B i-i1 mepuog, °C (cm. Pazzen 1.1). Cymma GepeTcs 110 BCeM MecsiliaM, BXOJSAIUM B i-i IepUof.

Hampumep, ay1s1 3MMHeTO0 niepuoja (z; = 5mec.):

_ (—23.8) + (—19) + (—8.9) + (—9.6) + (—20.9) _

- : —16.44°C.

CpenHsia TemIiepaTypa B IVIOCKOCTH MaKCUMaJIbHOT'O YBJIQKHEHUS 32 3UMHUM, IepeXOAHbIN U
JIETHUH IepUO/bI OIIpesiesisseTcs o popMysie

R
tei=ty— (s —tui)=
X,l B ( B H,l) RO ’
rje R, — TepMUYeCcKoe COIIPOTUBJIEHYE OT BHYTPEHHET0 BO3/yXa /10 IVIOCKOCTA MaKCUMaJIbHOI'O
yBiaaxHeHUs (cM. Pazzen 4.1.3). Ecu fJ1s1 JIeTHETo TIeprofia 3HaUYeHUe TeMIIEPATYPHI ty3 TIOJTy-

YMUJIOCh MEHBbIIIE Cpe/iHel TeMIlepaTyphbl HAPY>KHOTO BO3/[yXa, TO TEMIIepaTypa t,3 IPUHUMAETCS

PaBHOM CPEHEN TeMIIEpaType HaPy)KHOI'O BO3AYXa ty3 = ty 3.

HapHI/IMep, AJISL SUMHETO IEPpUOJa SKCILIyaTalluX 3JaHUS TTOJIYIM

>.0008 _ —14.85°C.

fa =21 - (21~ (~1644)) - =7 =

HapHI/IaJIBHOG AABJIEHUE HACBIIIEHHOI'O BOASHOI'O Iapa B IVIOCKOCTH MAaKCUMAJIBHOT'O YBJIAXK-

HeHMs 3a i-i IIepuo g SKCIUTyaTalluul 3JdaHUA OIIPEAEIIACTCA 110 (1)OpMy.TIe

5330
E; = 1.84 - 10" exp[ ——>2 ),
i exP( 273 + tx,i>
4TO AJId SMMHETO HepI/IOAa, HaHpI/IMep, AacT
5330
E, =1.84-10"¢ (— ) — 198.6Ia.
i *P\ 7273 ¥ (—14.85)

HapHI/Ia]IbHOG AABJIEHUE HACBIIIECHHOI'O BOASHOI'O IMapa B IJIOCKOCTH MAaKCUMAJIBHOI'O YBJIAXK-
HEHUA 3a FOI[OBOﬁ IEepUOo SKCIIyaTalluul 3JaHUA OIIPEAEIIACTCSA 110 (1)OpMy.7'Ie

_ Z1E1 + Z2E2 + Z3E3

E
12
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Pe3ynpraThl pacyeToB IPUBEZEHBI B TA0INIIE HUXKE.

[Mepuon Zj, MeC. | ty;, °C | ty;, °C | E;, Ila
3UMHMUH 5 —16.44 | —14.85 | 198.6
TepeXOHbIN 2 2.45 3.24 | 767.7
JIETHUU 5 15.38 | 15.62 | 1756.4
rofloBOM 12 - - 942.5

TpebyemMoe COMPOTHBIEHUE MAPOMPOHUIIAHUIO OT BHYTPEHHEN MMOBEPXHOCTU 0 TJIOCKOCTHU
MAaKCHMAaJIbHOTO yBJIQXHEHUS, KOTOpOe 0OECIIeYUT BhITIOJTHEHNEe TpeOOBaHUs OTCYTCTBUS Ha-

KOIIJICHM A BJIarv 3a I‘O,Z[OBOﬁ IIepuoa, paBHO

1354.4 — 942.5 M2 -4 - Ila
R?® = +1.4242 = 2.897 ——— =,
il 942.5 — 740 MT

TpeboBaHUEe OTCYTCTBYS HAKOTIJIEHUSI BJIaru B OIPaXK/Iarollleil KOHCTPYKIIMU 32 TO/I0BOI TepUo/,
9KCIUIyaTalluU BBITIOJIHEHO, TaK KAaK COIPOTUBJIEHHE MApONPOHULAHWUIO OT BHYTPEHHEH IIO-
BEPXHOCTH JI0 TIJIOCKOCTH MAaKCUMaJIbHOTO YBJIOXKHEHUS Ry, = 4.4129 (M2 - - Ha)/Mr 60sb111e

TpeGyeMOoro CONpOTHBIEHHs Ry = 2.897 (M2 - 4 - ITa)/mr.

4.3 OrpaHnyeHUsA HAKOILIEHHUS BJIard B Orpakaarouiein
KOHCTPYKIIHMH 3a IIEPHUOJ, C OTPULIATEIBHBIMU CPEJHUMU MECAYHBIMU

TEMIIEpaTypaMM HAPY>KHOTI'0 BO3JyXa

TpebGyeMoe CONpOTHUBJIEHNE TTAPOIIPOHUIIAHUIO OT BHYTPEHHET0 BO3/[yXa /10 TJIOCKOCTU
MaKCUMaJIbHOTO YBJIQXKHEHUS M3 YCJIOBUS OTPaHUYEHMS BJIard B OIPKAAIOIIEe KOHCTPYKIIUU
3a TIEPUOJ, C OTPUIATEIbHBIMU CPEIHUMHU MECSTYHBIMHU TEMIIEPATYPaMU HAPY)>XHOTO BO3/TyXa
omnpezessieTcs Mo opmysie
0.0024Z0(eB - Eo)

0.002420(Eg—ey,omp)
RH,H

Ry =
PuwlwAw +

TI€ €y omp> Z0> €5 — CPEJHEE MapIMaIbHOE JIaBIeHNE BOASHBIX MAPOB HAPY)KHOTO BO3/yXa 3a
YKa3aHHbBIU MTEPUO], TPOJ0/DKUTEILHOCTD TIEPHO/A, TTAPIIUATBHOE JaBJIeHNE BOJSHBIX MTapOB
BHYTpPEeHHETO0 Bo3ayxa (cM. Pazfen 4.1.1);

E, — mapuuajgbHOe JaBJeHHE HACBIIEHHOTO BOASHOIO Mapa B IJIOCKOCTH MaKCHMAaJbHOIO

YBJIOKHEHUS, OIIpe/ie/IeHHOe IIpU CpeJiHell TeMIiepaType Hapy>KHOTO BO3[yXa 3a YKa3aHHBIN
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neprof. IIJ1I0CKOCTh MaKCHMaJIbHOTO YBJIQXKHEHUs HAXOAUTCS Ha TpaHUIle CI0eB «34» (CM.
Paznen 4.1.3). [ToCKOJIbKY pacueThl IJIOCKOCTA MaKCUMaJIbHOTO YBIQXKHEHUS TaK)Ke ObLIU MTPO-
BEZIEHBI JJI IIEPHUO/a C OTPULIATEIbHBIMU CPEAHUMU MECAYHBIMU TEMIIEpaTypaMU Hapy>KHOTO
BO3/IyXa, TO Ey = e, 34 = 198.611a;

Pw = 100 Kr/M® — IJIOTHOCTH MaTepuasa YBIAKHSAEMOrO CJI0s1 (IUINThl MUHEPAJIOBaTHBIE U3
KaMEHHOTO BOJIOKHA);

dw = 0.2M — TOJIMHA YBJIAXKHSIEMOTO CJI0s;

Aw = 3% — TpeleIbHO JOIYCTUMOE IIpUpallleHUe BJIAKHOCTH B MaTepuasie YBJIAKHAEMOro

cos1 (Ta6smiza 10 CIT 50.13330.2012).

0.0024 - 151 - (1354.4 — 198.6 2.q.1I
RIS = 100-02-3 + (5.0024-151~(198.6—152) =5.9128 — a'
’ 1.4242

CornpoTuBiieHre NTapOIPOHULIAHUIO OT BHYTPEHHEN ITOBEPXHOCTU 0 IJIOCKOCTU MAaKCHUMAaJIb-
HOI'O yBJIaXXHEHUsS Ry, = 4.4129 (M2 - - Ha)/Mr MeHbllIle TpeOyeMOoro COMpPOTUBJIEHUS R;g =
5.9128 (M2 -q- Ha)/Mr. TpeboBaHUe OrpaHUYEHUS] HAKOIUIEHUS BJIATU B OIPAXK/IAOIIeil KOH-
CTPYKLIUU 3a IIEpUOJ, C OTPULIATEIbHBIMU CPEAHUMU MECAIYHBIMU TEMIIEpATYpaMU HAPY>KHOTO
BO3/lyXa HE BBINIOJHEHO. /IJIs BBINOJHEHUS TPeOOBAaHUS OTpaHWYEHMs] HAKOIUIEHUS BJIaru B
OrpaxJarolieil KOHCTPYKIIMH 32 IIEPUOJ, C OTPULIATEIBHBIMU CPEAHUMU MECAYHBIMU TEMIIEpa-
TypaMy Hapy>XKHOT'O BO3/[yXa HEOOXOVMO yCTPOMCTBO JOIOJHUTEIBHOIO €105 TAPOU30JISAIN

C BHYTPEHHEN CTOPOHBI KOHCTPYKIUH.

5 TemioycBoeHUe IIOBEPXHOCTU I10JIOB

ITOBEpXHOCTb I10J1a KUJIBIX 3/IaHUI [J0JDKHA MMETh PACYETHBIN MMOKAa3aTe b TEMJI0yCBO-
eHust He Gosnee Yo = 12Br/(M?°C) (Tabiuua 12, CIT 50.13330.2012). PacueTHasi BeMdIMHA

TEIJIOYCBOEHU I10JIa YHOJI OIIpEAEIISAETCS CIIEAYIOIINM O6p8.30M.

JI1s1 KaXIoro cJiosl T1oJa, HauyuHasi BepxHero cjos, nmo Ta6muue T.1, ITpunoxenus T,
CII 50.13330.2012 ompeAeasitoTCs TeIJIOIPOBOJHOCTD CJ10s1 4;, BT/(M °C) 1 TernoycBoeHUe TTpU
epuozie 24 gaca s;, Br/(m? °C). Tepmudeckoe conpoTuieHue ciost R;, (M2 °C)/Br paccanTsiBa-

eTcs 1o popmysie
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rje ; — TOJIIIMHA i-T0 CJI0S TI0JIa, M.
TerutoBast UHepLA i-r0 ¢104 TIoy1a D; paccumThIBaeTcs 1o hopMysie
Di = RiSi'

Taxoke OIIPEACIIACTCS TCIIJIOBAA MHEPLHA CJIOEB HAPACTAIOIIWM U TOT'OM. ,[[JISI i-ro CJ1051 OHA paBHa

CyMME TEIVIOBBIX I/IHepHHﬁ OT II€EPBOTO CJI0sA OO0 I-TO CJ104.
Di"™ =D, +..+D;_1 +D;

PaccurTaHHbIe [TOKA3aTeIH I10J1a IIPUBEACHBI HNXKE B TaOJIUIHOM BHUJE.

HaumenoBanue cnost | §,M | 4,Br/(m°C) | s, Br/(m?°C) | R, (m? °C)/Br D peum
JIMHOJIEYM Ha TKaHe-| 0.003 0.35 8.22 0.0085714 | 0.070457 | 0.070457
BOU OCHOBE

IJINTa IpesecHo- | 0.02 0.23 4.43 0.086957 0.38522 | 0.45567
CTpy>KeUuHas

pactBop  IieMeHTHO-| 0.05 0.93 11.09 0.053763 0.59624 | 1.0519
IIeCYaHbII

IUINTHI U3 IIeHomouu-| 0.2 0.046 0.45 4.3478 1.9565 3.0084
CTHpOJIa

JKeJ1e300eTOH 0.12 2.04 18.95 0.058824 1.1147 4.1231

[To paccuUTaHHBIM 3HAYEHUSIM TETIOBOI MHEPIIUK HAPACTAIOIUM UTOroM Di "™ orpe/iesisToTCst
n-ii u (n + 1)-i1 ciou Takume, uro Dp'™ < 0.5, a Dy3Y > 0.5. (Bropoii u TpeTuii c0M B JAHHOM

cirydae.) Ecyii TerioBasi UHEpIMS epBoro cJjiost Df*™

> 0.5, TO n-1 CJI0M OTCYTCTBYET, a IIEPBBIA
csioii aBysiercs (n + 1)-m. Ecay 7151 mocsiefHero cj10s1 TeIIoBasi MHepLMsl HapacTaloUM UTO-
roM MeHslie 0.5, To ocaeJHUH cos sBasgercs (n + 1)-M, a IIpeJocaAeHUN CI0M ABJSETCS n

-M.

TeryioBass MHEpPLMs CJIOEB I10JIA PACCUMTBIBAETCSI B 0OpaTHOM Mopsifike oT (n + 1)-ro

cyosl K 1-my cioro. TerioBast nHepys (n + 2)-ro ¥ NOCJIEAYIOLUMX CJI0€B He PaCCYUTHIBAETCS.

g TeroBast uHepIus (n + 1)-To €105 pacCUUTHIBAETCS T10 opMyJie
£
=
5 Yoi1 = 28041
&
TerutoBasi THEPITUS CIOEB OT N-TO A0 1-TO pacCUUTHIBAETCS 10 hopMyJie
= 2
= AR Y iy
. l - .
c I1+RiY i
(=]
=
PaccumTaHHbIe TIOKa3aTe M TeIUIOBOI MHEPI[HUHU I10J1a TIPHUBE/IEHbI HIKE B TAOJIMYHOM BU/IE.
=
=L
o
c
2 Nuncr
S CP111222333 113
=
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HaumenoBanue ciiost | s, Br/(m?°C) | R,(M2°C)/Br | D™™ | Y,Br/(m?°C)
JIMHOJIEYM Ha TKaHe- 8.22 0.0085714 | 0.070457 11.264
BOM OCHOBE

IIUTA JpeBeECHO- 4.43 0.086957 0.45567 9.9041
CTpy>Ke4uHas

pacTBop  LIEMEHTHO- 11.09 0.053763 1.0519 22.18
TIeCUYaHbIN

IJIUTBI W3 II€HOIIOJIH- 0.45 4.3478 3.0084 -
CTUpOJIA

JKeJ1e300eTOH 18.95 0.058824 4.1231 -

ITokaszaTesib TEIUIOYCBOEHUS ITOBEPXHOCTH 1101 Yy, IIPUHUMAETCA PaBHBIM I10KA3aTes0 Tell-
JIOyCBOEHUSI ITIOBEPXHOCTH IIEepBOro ¢jios1 Y;. TakuMm 06pa3om mokasaresib TeIJIOyCBOCHUS 110J1a
Y on = 11.264 Bt/ (M2 °C), YTO COOTBETCTBYET TPEOOBAHUIO K TTOKA3aTeI0 TEIJIOYCBOCHUS T10J1a,

3HaYeHHe KOTOPOTro JOJDKHO ObITh He Gosee Yo, = 12 Br/(Mm? °C).

6 3amuTa OT BHyTPE€HHErO IIrymMa

6.1 MHAEeKC U30/IALMH BO3AYIIHOI'0 IIIyMa BHYTPEHHUMU

IIeperopoaKkaMmmu

CorsnacHo Tabsauiie 1 CIT 23-103-2003 MHAEKC U30JII1IMA BO3yIIHOTO IITyMa Ieperopos-
KO MeXJy KOMHATaMM, MEeXAY KyXHEe! 1 KOMHATOU B OHOU KBapTUpPE U OFHOKBAPTUPHOM
YKUJIOM JIOME JTOJDKEH ObITh He MeHee R, = 43 1B B fomax kateropuu "A" v He MeHee R, = 41 1b

B Zlomax kareropuu 'B" u "B".

BHyTpeHHUe CTeHbI NTPeACTABIISAIOT COO0 TJIOCKYI0 KOHCTPYKIIMIO CIJIOIIHOTO CeYeHUs
(cm. Pazpen 1.3.2). IHAEKC U30/SIMU BO3AYLIHOTO ITyMa KOHCTPYKLMEN CIJIOUTHOTO CeUeHUs
OTIpeesIaoT coracHo 1. 3.2 CIT 23-103-2003. /1191 KOHCTPYKIIMH, OCHOBHOU KOHCTPYKIITMOHHBIN
CJIOM KOTOPOI UMEET IIOTHOCTE Py = 1600 Kr/M3, yacTory fp onpenenstor rmo popmyse (Tabm-

ua 8, CIT 23-103-2003)

5= 31000 31000
B™ ""h T 20+ 200+ 20

=129.17 =~ 12511,

rje h — ToIMHA KOHCTPYKIIMU, MM.

OxpyrJieHre MPOU3BEEHO /10 OiIKaliieil TpeTbOKTaBHOM YaCTOThI coriacHO Tabsuiie 9

CII 23-103-2003.
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OKBHBaJIEHTHAs [IOBEPXHOCTHAS IJIOTHOCTh KOHCTPYKIIUU M1, ONIPEZeIsieTcs 1o (popMy-

e
m, = K(p161 + ... + Pnbn)s

rge K — xo3hUIMeHT, YYUTHIBAOIINN yBeJTMYeHUe U3TMOHON YKeCTKOCTH KOHCTPYKLIMU I10
OTHOLIEHUIO K OETOHY, OIpefesaeTcs Il OCHOBHOIO CJIog KOHCTPyKUMH 1o Ta6uune 10 CII
23-103-2003;

pi — TUIOTHOCTD i-I'0 CJIOSI KOHCTPYKIIUU, KI/M>;

d; — TOJIIIIMHA {-TO CJI0S, M.

J1J1s1 KOHCTPYKIIMY BHYTPEHHE! CTeHbI ITOTy4UM

m, = 1.2 - (0.02 - 1800 + 0.2 - 1600 + 0.02 - 1800) = 470.4 %

Op,I[I/IHaTa R B TOUKU B yacToTHOI XapaKTEPUCTUKU N30/ AANN BO3AYIITHOT'O ITyMad KOHCTPYKIIU-

eli onpefesnsieTcs 1o ¢popmysie (OKpyIJieHUe MPOMU3BOAUTCS 10 1IeJI0r0 YMCIa Jelnoesi)
R =201lgm, — 12 =201g470.4 — 12 = 41 nb.

PacueTHasl 4aCcTOTHasi XapaKTepHUCTUKA BHYTPEeHHEl IeperopoAKu U OlleHOYHAasl KpHBas, CMe-
LIeHHas 1 00ecTiedeHrs] CyMMapHbIX HeOJIarONpUsITHBIX OTKJIOHEHUN A = 25 1B nprBeieHbI

Ha pUCYHKe 9.

WHpaeKc U30IS1MH BO3YLTHOTO IITyMa ITeperopoAKoii cocrassieT Ry, = 57 nb (3HaueHue
CMelIeHHOU OIleHOYHOM KpuBoii Ha yactoTe f = 500 I'ry). [TosiyueHHOE 3HaYeHME Y/I0BJIETBOPSI-

eT Tpe6oBaHusaM CII 23-103-2003 151 JoMOB Kateropuu "A”.
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R, nb

60

50

40

30

20

32 63 125 250 500 1000 2000 f,Tn

PrcyHOK 9 — PacuyeTHasi 4aCTOTHAsI XapaKTEPUCTHKA BHYTPeHHEN ITeperopoku (YepHasi
JINHUS) U OLIEHOYHAasl KpUBasi, CMelljeHHas Ji7Is1 o0ecliedeHUs] CyMMapHBIX He6JIarompUsITHBIX

OTKJIOHEHUU A = 25 1b

6.2 VHAEeKC IPUBEAEHHOI0 YAAPHOTI0 IIIyMa II0/f MEeXXAY3TaXXHBIM

repeKpbITHEeM

CoracHo Tabaute 1 CIT 23-103-2003 uHZEKC MPUBEAEHHOr0 yAPHOT0 IIyMa 0, MeX-
Zy3TAXXKHBIM IEPEKPhITHEM MEX/y KOMHAaTaMH B KBapTHpE B [IBYX YPOBHSIX JIOJDKEH OBITh HE

6osblie L, = 63, 66, 68 1b B fomax kateropuu "A", "B" u "B" cOOTBeTCTBEHHO.

NHpexc NpuBeLeHHOTO YAApHOro IIyMa 10, MEXAY3TaXKHBIM IIEPEKPLITUEM OIIPEesIs-
eTcsl ¢ ucrosab3oBaHuem Tabsun 16, 17, 18 CII 23-103-2003 ¥ ITOBEPXHOCTHBIX IIJIOTHOCTEMN
Hecylel 4acTU MepeKpbITUs M, (OT IMOTOJIKA HUDKHETO 3TaXKa 0 3ByKOU3OJISI[MOHHOTO CJIOS)
U 1osa m, (BHU3Y BBepX OT 3BYKOU3OJISILIMOHHOIO CJIOSI TI0 MOBEPXHOCTU TMosa). ITose3Has
Harpys3Ka JiJIsl )KMJIOTO0 3/JaHus TpUHUMaeTcs paBHoU 2000 I1a (3HaueHHe Harpy3Ku He0OX0AMMO
JUTs BIOOpA AAHHBIX M3 Tabul] 16, 17, 18). [Tossl U3 cTsikku, raut I CII, ¢paHepsl ¢ MOKPHITHEM
U3 JUHOJIEyMa, JaMuHata, [IBIT u pyrux TOHKUX JIMCTOBBIX MaTepUaJiOB COIVIACHO Tabiulle 17

CII 23-103-2003 Ha3bIBalOTCS "TIOKpBITHE 1012 HA MOHOJIUTHOM CTSI)KKE MJIM COOPHBIX TIMTAX
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OmpezesisieM IOBEpXHOCTHBIE TIJIOTHOCTU 3JIEMEHTOB IepeKpbITus (cM. Paszgen 1.3.5, B
KOTOPOM TIPUBEJIEH COCTAB MEX/IYyITAKHOTO MEePeKphITUs). [ HeCyIlei YacTy TepeKphITUS:

JKeJ1e300€TOH, JKe1e300eTOH
KT
My = s + Paba = 2500 - 0.12 + 1800 - 0.03 = 354 ~ 350 —,

I7ie HyMepalusi CJI0eB IIPUHSTA OT IOBEPXHOCTH 11071 BHU3 (CM. pUC. 6), cymMa 6epeTcsi IPOTUB
HyMepaluy 10 BCEM CJI0M OT ITOTOJIKA HYDKHETO 3TaXka A0 3BYKOU3O/ISALIMOHHOIO CJI0s, OKPYT-

JIeHre TIPOU3BOJUTCS C TOUHOCTBIO 50 KT

JlJ1s1 TI0J1a TIOBEPXHOCTHAS IUIOTHOCTh paBHA
KT
My = P28, + P16 = 800 - 0.03 + 1800 - 0.003 = 29.4 —,
I7ie HyMepaliysi CJI0eB IIPHUHSTA OT IOBEPXHOCTH I10J1a BHU3, CyMMa 6epeTcsi IPOTUB HyMepaluu

I10 BCEM CJIOAM OT 3BYKOUIOJIALMOHHOTIO CJI0S 0 IMTOBEPXHOCTHU I10J1d.

ITo ta6sute 18 CIT 23-103-2003 Haxo4¥M MHJEKC ITPHBEJeHHOI'0 YPOBHS yAApPHOr'o IIymMa

JJ1s1 HeCyllel IJINTBI epeKpoITUs L,,,,o = 78 Ab.

YacroTa KosebaHuii moJia onpezessiiach rno ¢opmyse (13) CII 23-103-2003

=0.16 B
Jo=0. d(1—eom,’

e E, =2 10°Tla — AMHAMUYECKMI MOZY/Ib yIIPYyrOCTM MaTepHasa 3ByKOM3OJSIUOHHOIO
cyios1, otnipeziesisieMblii o Tadsmie 16 CIT 23-103-2003;

d = 0.02M — TOJIL1HA 3BYKOU30JISILIUOHHOTO CJI0S1 B HE00)KaTOM COCTOSIHUY;

¢ = 0.05 — OTHOCHUTEJIbHOE CXKaTHe 3ByKOM3OJIAIMOHHOrO CJI0s, OIlpesiesisieMoe 110 Tabsuie 16

CII 23-103-2003.

2-10°
~0.16 — 95.74 ~ 100 T,
fo Jo.oz “(1-0.05)-294 1

OKpyI/JIeHHe YacTOThI ITPOM3BENEHO 710 OIIDKAMIIEro 3HAYeHUs, MPUBEJEHHOIO B KOJOHKE
" fo, T11", Ta6munier 17 CII 23-103-2003 AJ1s1 HOKPBITHS 110714 HA MOHOJIMTHOH CTSPKKE UJTA COOPHBIX

1inTax. IToBepxXHOCTHAsI TIJIOTHOCTD 110J1a ObLIa MPEJBAPUTEIBHO OKPYIVIEHA A0 OJIvKaiiiero
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3HaYeHUd m, = 30 KI/M2, TaK KaK U3 CITUCKA, npecTaBjeHHoro B Tabsuue 17 CIT 23-103-2003:

m, = 30, 60, 120 Kr/M?2, OHO ABJIAETCS GIVDKANIINM.

WHpekc pUBeEHHOTO yAApHOTO IIyMa 0o/ MepeKpbiTheM coriacHo Tabsuie 17 CIT
23-103-2003 paBeH L,,,, = 52 1B, 4T0o cooTBeTcTBYyeT TpeboBaHusiM CII 23-103-2003 /11 OMOB

Kateropuu ‘A’.

7 3aigurTa OT BHEUIHEro IryMa

7.1 OmpezneseHUe 3ByKOU30IALMU OKHA

BesmmyrHa 3BYKOM3OJIALMU OKHA oImpefessgercda corracHo 1. 2.3 CII 23-103-2003 ¢
HCII0JIb30BaHUEM YaCTOTHOU XapaKTePUCTUKU MU30JIAUU BO3LYLIHOIO IIyMa OKHOM, I10JTy4Y€eH-
HOM Ha OCHOBaHUU 3KCIIEPUMEHTA U IIPE/CTAaBJICHHON IIPOU3BOAUTEIEM OKOH, U 3TaJIOHHOTO
CIIEKTpa LIyMa II0TOKa TOPOACKOr0 TPAHCIIOPTa, CKOPPEKTUPOBAHHOI'O 110 KPUBOM YaCTOTHOM

KoppeKuI/II/I "A”_
BesimunHa 3ByKOM30JIA1IMH OKHA R Arpans IBA ompeaessiiack o popmysie
16
RATpaH =75-10 lgz 100'1(Li_Ri),
i=1

rJie cyMmMa GepeTcs 110 BCeM TPeThOKTaBHBIM yacToTaM oT 100 0 3150 I';

L; — ypOBHU 3BYKOBOI'O [JaBJIEHUS 3TaJIOHHOr'O CIIEKTpa IIIymMa rOpOJACKOro TpaHCIIOpTa, CKOp-
peKTHpOBaHHbIE 1O 1IKasie "A’, 1BA, mpuHuMaroTcs 1o Tabaute 7 CII 23-103-2003;

R; — 4acTroTHast XapaKTepUCTHKA U30/IAIMU BO3AYIIHOIO IIyMa OKHOM, IIpeCTaBJI€HHast IIpo-
W3BOAUTEJIEM, 1b;

OKpyIVIEHHE IIPOU3BOJUTCS /10 OJIMDKAIIero 1eJI0ro YUCIa.

RATpaH =75-10 lg(loo.l-(SS—ZZ) + 100.1-(55—24) + 100.1-(57—25) + 100.1-(59—24) + 100.1-(60—21) +
+100.1-(61—24) + 100.1-(62—24) + 100.1-(63—25) + 100.1-(64—29) + 100.1-(66—30) + 100.1-(67—31) +
+100.1-(66—32) + 100.1-(65—32) + 100.1-(64—30) + 100.1-(62—29) + 100.1-(60—27) —

= 28 1b.

BesinyriHa 3ByKOU30JISILIUM OKHA COCTABIISIET R grpay = 28 ABA.

7.2 OmpeaesieHHe YPOBHS ITyMa, IIPOHUKAIOIIET0 B 3[aHUeE
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7.2.1 IInaH KOTTEAKHOTIO IOCeJIKa IIpe/CcTaByeH Ha puc. 10. Kaxaplil KOTTeK pacmo-
JIOKEH Ha TIPSIMOYTOJIbHOM YYacTKe IUIomaabio 12 cotok (30 x 40 m). Pacagpl KOTTemKeH

HaxoAATCA Ha paCCTOAHUU 8 M OT Kpad y49aCTKa, IIPUMBIKAIOIIEro K HOI[’BGBI[HOﬁ Aopore.

350 M

n2 ns3 n4

9 h=45wm
350 M | . |

Pucynoxk 10 — IlaH 3aCTpOMKU KOTTEPKHOIO ITOCEJIKA

[Tudpamu 0603HAUYEHBI KOTTEHKU. PacueTHBIN KOTTEMK MMeeT HoMmep 22. PaccueTHasi Touka
JUIs1 OIIpefieJIeHUs] 0XKMUIaeMoro IIyMa II0Ka3aHa Ha pucC. 10 4epHOM TOYKOU BO3JIe KOTTE/KA.
AGCUMCCHI M OPAMHATHI PAaCYETHBIX TOUYEK, UCTOUHMKOB LIyMa U APYTUX OTCYUTHIBAIOTCS OT

Ha4YaJIbHOM TOUKH ¢ KoopauHaTamu (0, 0), TOKa3aHO Ha PUCYHKE.

B KOTTeKHOM I10CEJIKE IIPUCYTCTBYIOT HECKOJIBKO UCTOYHHUKOB LITyMa.

1) IecTumnosocHass aBTOMOOWIbHAS Aopora (JTMHEHWHBIN UCTOUHUK 1), cepenmHa KpaifHei
IIPaBOU MOJIOCHI KOTOPOU HAaXOAWUTCS HA 26 METPOB JieBee HauaJIbHOM TOUKU. PaspelreHHas
CKOpOCTh ABMXeHUS 90 KM/4. IHTEHCUBHOCTb JBWKEHUS MO KAXKIO0M IT0J0CE COCTABJISET
1000 ex./4. loass TPy30BOTO U IacCaXUpPCKoro TpaHcnopta 20%. IIokpeiTHE JOpPOTH —

acdanpTo6eToH. Ha 0604MHe J0pPOrv YCTaHOBJIEH IIyMO3AlllUTHBIN 3KpaH BBICOTOU 4.5M
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nrHOM 700 M (1o 350 M B 06e CTOPOHBI OT HAYaJIbHOM TOYKHU). PaccTOSTHUE OT CepefvHbI
6J1DKHEH K IOCeJIKY TO0JIOCHI [I0 9KpaHa COCTaBJISIET 6 M.

2) Tlorpy304HO-pa3rpy304Hble 30HbI MarasnHoB (ToueyHble UCTOUHUKU U2, 113, 14). Paccros-
HME 0T OCH abCIIMCC JI0 TOUEK MOTPY3KU-pa3rpy3Ku cocTasisgeT 66 M. IIlym paccumThIBaeTCs
TOJIBKO /I OJIMDKAMIIero K KOTTeMKy MarasuHa. Mcrounuk M2 — morpyska-pasrpyska
MSCHBIX TOBAapoB. VcTouHuK 13 — morpyska-pasrpy3ka BUHO-BOJIOUHBIX TOBAPOB U COKOB.

Hcrounuk M4 — niorpyska-pasrpy3ka MOJIOYHBIX TOBAPOB.

7.2.2 PacueTHasi TOYKa MPUHUMAETCS 110 LIEHTPY CBETOMPO3PavHON KOHCTPYKI[UH (OKHA) HA
paccTogHUU 2 M OT (acaza 37aHus. [IpuMeM pacyeTHYI0 TOYKY Ha ypOBHE IIE€PBOrO 3Ta)ka
3maHus. AGciycca pacyeTHOM paBHa 105 M (IT0 TOPU30HTAIN OT HaYa/IbHOM TOUKHU /10 paCYeTHOM
Haxo[ATCs 3 ydacTka KoTTemked NeNe 19, 20, 21, mupuHON 1o 30 M KaKABINA, U MMOJOBUHA
yudacTka Korreka Ne 22; 3 - 30 + 15 = 105M). OpArHaTa pacueTHOU TOUKU paBHA —34 M (110J10-
JKUTEJIbHOE HAIIpaBjeHHe OCU Y IPUHATO BBEPX; BbICOTA y4yacTka 40 M, OT Kpas y4yacTka [0
dacazma 8 M, oT hacaza 10 pacueTHO! TOUKU 2 M; —40 + 8 — 2 = —34 M). AnTuinKaTa (KoopAruHaTa
Z) pacueTHOU TOYKU paBHA 2.5M (CyMMa BBICOTHI ITOATIOJNbSI, BRICOTHI TIOJJIOKOHHUKA 0.8 M 1

IT0JIOBUHBI BBICOTHI OKHA 0.7 M).
KoopiuHaThl pac4eTHON TOYKHU paBHbI (B MeTpax) r, = (105, —34,2.5).

7.2.3 HUcrounuk nryma M1 (aBTOMOOMJIbHASA AOPOra) SIBISETCS JIMHEUHBIM HCTOY-
HUMKOM IIIlyMa U XapaKTepU3yeTCsl YeThIPbMs BeJIMUMHAMU: KOOPJUHATAMHU, CPEAHUM YPOBHEM

rymMma, MaKCUMaJ/IbHbIM YPOBHEM IIyMa U OITOPHBIM PACCTOSTHUEM.

[l onpefiesieHUs KOOPAWHAT JIMHEHHOT0 UCTOYHUKA IIyMa U3 PACYETHOU TOYKU OITyC-
KaeM TIEPIIEeHANKY/IAP K JUHEHHOMY UCTOYHUKY (CM. puc. 11). BpicoTa UCTOUHUKA IIyMa JIJIst
aBTOMOOWJILHOI JJOPOTU MpUHUMaeTcs paBHOi 1 M. KoopiuHaThl MCTOYHMKA 1tyma M1 paBHBI

(B MeTpax) ry; = (—26,—34,1).
CpenHuil ypoBeHb LiIyMa aBTOMOOMJIbHOM Jloporu (4BA) onpesesisgeTcs o popmysie
Lepyn = 9.511gN +12.641gv + 7.981g(1 + p) + 11.39 + AL, + AL, + AL,
rae N = 6 - 1000 = 6000 efi./9 — UHTEHCUBHOCTD JABM)KEHUS TPAHCIIOPTA 0 BCEM IT10JI0CaM;

U = 90 KM/4 — MakCHUMaJbHas pa3pelleHHasl CKOPOCTb JIBUKEHMS I10 10JI0CaAM;

p = 0.2 — [10J1s1 TPY30BOr'0 M MACCaKUPCKOI0 TPAHCIIOPTA B OJISAIX OT €AUHUIIBI;
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AL, = 1.5 1BA — mornpaBKa Ha IMOKPHITHE JOPOTH (ITPUHSTO 3HaUeHHUE 7151 aCPaTbTOOETOHHOTO
TIOKPBITUS U JIOJIU JIETKOBOT'O TpaHcmopTa 80%);

ALy = 0 1BA — momnpaBKa Ha YKJIOH JIOPOTU (TIPUHATO OTCYTCTBHE YKJIOHA);

AL, = 0iBA — monpaBKa Ha PeryJvpoBaHUE JBWKEHUs U HaJIW4ue CBETOPOPOB (IIPUHSTO

OTCYTCTBUE CBETO(OPOB).

Lepynn = 9.511g6000 + 12.641g90 + 7.981g(1 + 0.2) + 11.39 + 1.5+ 0 + 0 = 74.2 nBA.

350 m

n2 n3 n4

C) h=45m
350 m ! . |

Pucynok 11 — OmpesiesieHre KOOPAWHAT TUHEHHOTO UCTOYHHMKA ITyMa (aBTOMOOMITbHOMN
ZIOpOTH)

MaxkcumasibHBIN YPOBEHD 1IIyMa aBTOMOOUIBHOM Joporu (IBA) ITpy HAJIMYUM B ITOTOKE TPy30-

BOT'O U ITACCAXKUPCKOI'0 TPAHCIIOPTA OITpEACTIAETCA 10 (bOpMy.He

LMaKC,I/Il =80+ 32 1g<5%) + AL, + ALY + ALP'

90
Lyaxen = 80 + 32 lg(%> + 1.5+ 0+ 0 = 89.7 sBA.

OrnopHoe paccTossHYE s aBTOMOOUIBHOM 0POTY IPMHUMAETCS PABHBIM 7 11 = 7.5 M.

Ninct

MuB. N2 noan.

CP111222333 13

N3m. |Konyu| Nuct |N2 gok.| Moan. Nata 35




B3am. nHB. N°

Moan. n pata

MuB. N2 noan.

7.2.4 Ucrounuk uryma M3 (TTorpy309HO-pa3rpy309dHasi II0MaKa BUHO-BOJJOYHBIX TO-
BapOB U COKOB) SIBJIIETCS TOYEYHBIM UCTOYHUKOM IIIyMa U XapaKTepPU3YeTCsl YeThIPhMSI BETUYH-
HaMU: KOOpAUHATaMU, CPEAHUM YPOBHEM IlIlyMa, MaKCUMaJIBHBIM YPOBHEM IIIyMa U OIIOPHBIM

PaCCTOSTHHUEM. B kadecTBe HCTOYHUKA mryMa BbI6paH OIVDKAMIIIII K pvaeTHOﬁ TOYKE Mara3nH.

Hcroynuk myma M3 HaxoAUTCS HANPOTUB KOTTeka Ne 23, 1mosToMy ero aociycca
paBHa 4 - 30 + 15 = 135M. OpAuHaTa UCTOYHUKA 1ryma M3 paBHa —66 M (cM. puc. 11). BeicoTta
HWCTOYHMKA IIIyMa JIs IIOLAZIKU [IOTPY3KU-PA3TrPy3KU IPUHUMAaETCd paBHOM 1 M. KoopauHaThI

HUCTOYHMKA IymMa M3 paBHbI (B MeTpax) ry; = (135, —66, 1).

CpemHuii ypoBeHb LIyMa IUIOIIAZKY IOTPY3KH-pas3rpy3Kd BHHO-BOJOYHBIX TOBApOB U
COKOB L, 113 = 72 ABA. MaKCUMaIbHBIN YPOBEHB IlIyMa IIOI[A/IKU [TOTPY3KU-Pa3rPy3KH BUHO-
BOJIOYHBIX TOBAPOB U COKOB Ly, 13 = 89 IBA. OmiopHOE paccTostHUE /IS IUIOAAKK IIOrPY3KHU-

Pa3rpy3KH IIPpMHUMACTCA PABHBIM I 113 = S5M.

7.2.5 OxuaaeMbIil ypoBeHb IIIymMa OT JUHEeHHOro mcrouHuka W1 B pacyeTHOH

TOUKe OIIpeieJIsICs TI0 (hopMyIie

Lao =Ly + ALOTp - ALpac — ALy — ALy — ALye; — ALy — AL

9Kp?

rje Ly, — cpefHUI WM MAaKCUMAJIBHBIN YPOBEHD IIyMa B UCTOYHUKE, IBA;

ALy, = 3B — yBennvyeHre ypOBHSI IlyMa 32 CYET OTPAKEHUH OT MOCTPOEK;

AL,,. — yM€HbIIIEHUE YPOBHS 1lIyMa OT pacCcTOsiHUs, Ab;

AL, — yMeHbLIEHVE YyPOBHS 1IIyMa OT BETPa U TypOyJIEHTHOCTH, I5;

AL — YMEHBIIEHUE YPOBHS IIIyMa 3a CUET ITOIVIOLIEHUS PBIXJIBIM IIOKPBITUEM, Ab;
AL,.,, — YMEHbIIIEHNE YPOBH LIIyMa 3a CYET IIOIVIOLIEHU 3€JIEHbIMU HACAOKACHUAMU, 1b;
AL, — yMeHblIIeHUE YPOBH4 IlIyMa M3-3a OTPaHUYEHU yIvIa BUAUMOCTU UCTOYHUKA, Ab5;

AL, — yMEHBIIICHHE YPOBHS IIIyMa 3a CYeT 3KpaHa, /b.

YMeHbllIeHHE 1IIyMa 32 CYET PACCTOSIHUS OMPeIeJIsiIoCh 0 opmysie
r
ALy, =101g—,
o
/e ¥y — OIIOPHOE PacCTOSIHME UCTOYHMKA IIIyMa, M;

¥ — PAaCCTOSTHUE MEXAY MCTOYHUKOM U pvaeTHOﬁ TO‘-IKOIZ, KOTOPpOE OoImpeAcIA€TCA COTJIAaCHO

TpexmepHoi Teopeme ITudaropa.
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PaccrosiHue Mexxay UCTOYHUKOM M1 1 pac4eTHOM TOUKOM paBHO

r= \/(xz —x1))’ + (2= ) + (22— z1)°

r =1/(=26 — (105))2 + (=34 — (=34))2 + (1 — (2.5))? = 131.009 m.
YMeHblIeHYe IIIyMa 3a CYET pacCTOAHUS PaBHO

131.009

ALp,. = 101g -z

= 12.4 1B.

YMeHblIeHYe IlIyMa 3a C4eT BeTpa U TypOyJIeHTHOCTH OIIpeJiesIsiyIoch 110 (hopmyJie

3 3
AL,, = — = —— =0.47B.
1.6+— 16+
r2 131.0092

YMeHbIlIeHUEe arymMa 3a CUET €r0 IIPOXOXKACHUA Hal aKYyCTUYECKU PBIXJIbIM IMMOKPBITHUEM, 3d CUET
3€JICHBIX Haca}I(ﬂeHI/Iﬁ " 3a CHET OTpaHUYCHUA yIJIa BUAMMOCTU IIPUHUMAJ/IOCh PaBHBIM HYJIIO

U3-3a ux orcyrcrBud AL, = 0ab, AL,., = 0ab, AL, = 01b.

YMeHbIlIeHHEe IIyMa 3a CYET JAEHCTBUS SKpaHa OIpeAesIsiyioch CAEAYIOIIUM 00pa3oMm.
[Tpu IBMIKEHUU IIyMa I10 orubarolieil yepe3 BEpXHIOI KPOMKY 9KpaHa JJIMHA TPOXOXKIEHUS
IIyMa COCTOMT M3 JIByX OTPE3KOB: 1) 0; OT UCTOYHUKA LIIyMa ¢ KoopAuHaTamu (—26, —34, 1)m 10
BepXHei KPOMKH 3KpaHa ¢ KoopguHataMmu (—20, —34,4.5)M; 2) 0, OT BepXHel KpOMKH 3KpaHa J10

pacyeTHOU TOUKU ¢ KoopauHatamu (105, —34, 2.5)m. [liMHa oTpe3Ka 0,

01 = V(=26 — (—20))2 + (=34 — (=34))2 + (1 — (4.5))2 = 6.946 M.

JlyiHa oTpeskKa o,

0, = /(=20 — (105))2 + (=34 — (=34))2 + (4.5 — (2.5))2 = 125.016 M.
CymMmmapHas yinHa orubarlieil iryma yepes BepXHIOI0 KPOMKY 9KpaHa 0
0 =07+ 0, =6.946 + 125.016 = 131.962 M.

YBesIMueHue MyTH ABIDKEHUS IIlyMa IIpY OTMO0aHNU SKpaHa § paBHO
6 =0—r=131.962 — 131.009 = 0.953 m.

[ITymo3aiuTHbIe CBOMCTBA 9KpaHa 0€CKOHEYHOH JJIMHBI PaBHBI
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Ly = 201

V216

g 1/ 21-0.953
th/ 216

g —————
th4/21-0.953

=20-1

= 13xb.

3aH_[I/ITHbIe YIVIBI 9KpaHa 7 U &, OIIPEAECIIAIOTCA COTJIaCHO PpUC. 12 ¢ UCIoJIb30BaHHUEM TPUT'OHO-

MEeTPUUECKUX (POPMYJI /151 IPSMOYTOIBHBIX TPEYTOJIbHUKOB.

PI/ICYHOK 12 — OHpe,I[eJIeHI/Ie 3alIUTHBIX YIJIOB 3KpaHa JIMHEWHOr0 UCTOYHMKA urymMma

350 M

n2

66

ns3

h=45wm

350 M

n4

50

100

Ut ¢; JUTMHA BUJUMOM YacTH YKpaHa COCTaBUT —34 — (—350) = 316 M (IIPOTHUBOJIEKAIITHI

KaTeT JIs yIJIa &4 ); PACCTOSTHUE T10 TIEPIIeHANKYJISIPY OT pacueTHOH TOYKU JI0 SKpaHa COCTABUT

105 — (—20) = 125 M (TIpriexkamuii Karet yia a; ). OnpezaensieM a,

1
a, = arctg i_Zg = 68.42°.

AHaJIOTUYHO 151 00, IJIMHA BUAMMOM YacTU 9KpaHa cocTaBUT 350 — (—34) = 384 m (TipoTuBOIIE-

)I(aH_LI/Iﬁ KaTeT AJId yIJia OCZ); PaCcCTOSAHUE I10 IMMEPIIEHAUKYIISIPY OT pvaeTHOﬁ TOYKH 00 3KpaHa

coctaBuT 105 — (—20) = 125 M (TIpusiexKaluii KateT yIja o, ). OnpezaesnsieM o,

384
a, = arctg 5 = 71.97°.
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JIJTs1 KQKIOTO yIIa 4 U O, OTIpeiesisieM (paKTUIecKre IyMo3alUTHbIe CBOMCTBA 3KpaHa L} u L)

1o ¢popmysie

L/

’ 9Kp

v (13.4 + 044414, )) - (1 — @y ,/90)" +1

13
L= = 6.21b,
U= (134 + 0444 - 13) - (1 — 68.42/90)2 + 1 A
13
; = 7.3 1b.

L= G3as0am 13- a= 7197002 7 1
[ITymo3a1MTHBIE CBOMCTBA SKpaHa OIPeesIAoTCs M0 (opMyJie
ALy, = min(Lj, L) + 3th(0.137 - |L} — L5|)
= min(6.2,7.3) + 3th(0.137 - |6.2 — 7.3]) = 6.6 1b.
CpenHuil ypoBeHb 1IyMa OT JIMHEMHOI'0 UCTOYHUKA M1 B pacyeTHOI TOUKE paBeH

Lepmiar=742+3-124-04-0—-0-0-6.6 = 57.8 iBA.

MaxkcuMasIbHBIU YPOBEHbB LIIyMa OT JIMHEHMHOTO UCTOYHMKA V1 B pacueTHOU TOYKE paBeH

Lyaxemiaz =89.7+3—-124—-04—-0—-0—-0—6.6 = 73.3 1bA.

7.2.6 O>xujaaeMblil YpOBeHb LITyMa OT TOYE€YHOr0 MCTOYHMKA M3 B pacueTHO TOYKe orpe-

JieJisics 1o popmysie

LA2 = LI/I3 + ALOTp - ALpac - ALB,T - ALHOK - AL3e.71 - ALr[perv

rze Ly; — CpeHri Wi MaKCUMaJIbHBIA YPOBEHbB IIIyMa B UCTOUHUKE, 1BA;

ALy, = 3 1B — yBesmueHre ypoBHS IIyMa 33 CYET OTPaXKEHUH OT IOCTPOEK;

AL, — yMeHbIIIEHNE YPOBHS IlIyMa OT PacCcTOsIHU, Ab;

AL, — yMeHbIIEHHWEe YPOBHS LITyMa OT BETpa U TypOYyJIEHTHOCTH, Ab;

AL — YMEHBIIEHNE YPOBHS IIyMa 3a CUET ITOIVIOLEHUS PBIXJIBIM IIOKPBITUEM, Ab;

AL,., — YMEHbIIIEHNE YPOBH LIIyMa 3a CYET IIOIVIOLIEHUS 3€JIEHbIMU HACAKAECHUSAMU, 1b;
ALypen — YMEHBILEHNE YPOBHS LIIyMa 3a CYET MPETSITCTBUS MEXKY UCTOYHUKOM U PacUeTHOU

TOYKOM, AB.

YMeHbIIIeHHE IIIyMa 3a CYET PACCTOSIHUS OTIPEAEISIIOCh 110 hopMyJie
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,
ALy, = 201g o

/i€ Iy — OIIOPHOE PACcCTOSIHME MCTOYHUKA LTyMA, M;
r — pacCTOsiHME MEeXJy UCTOUHUKOM U pacyeTHOI TOYKOH, KOTOpOe OIMpe/essieTCs COTIaCHO

TpexMepHoU Teopeme [Tudaropa.

Paccrosinue Mexay UCTOYHUKOM M3 1 pacueTHOU TOUKOU paBHO

r= \/(xz —x)*+ 2=y + (22— 1)

r =1/(135 — (105))2 + (=66 — (—34))2 + (1 — (2.5))2 = 43.889 M.

YMeHbIlIeHYe IIIyMa 3a CYeT PacCTOSIHUS PaBHO

43.889
ALy, =201g z

= 18.9 1B.

YMeHbIlIeHYe IIIyMa 3a CYeT BeTpa U TypOyJIeHTHOCTH OIIPEeIsyIoCh o (hopmysie

3 3
AL, = = = 0.1 1B.
> 105 105
16+— 16+
r2 43.8892

YMeHbIlIeHre rymMa 3a CHET €Tr0 MPOXOXKACHUA HaZl aAKYyCTUYECKN PBIXJIBIM ITOKPBITHUEM, 3d CUET
3€JIEHBIX Haca)KI[eHI/Iﬁ " 3a CHET MPEIATCTBUA MEXAY NCTOYHUKOM U pvaeTHOﬁ TOYKOM IIpu-

HUMAJIOCh PABHBIM HYJIIO U3-32 UX OTCYTCTBUS ALyo = 0B, ALy, = 0B, AL, = 0 1B.
CpenHuii ypoBeHb IIIyMa OT TOYEYHOI'0 UCTOUHUKA V13 B pacueTHO! TOYKE paBeH
Lepyznr =72+3-189—-0.1-0—-0—-0= 56 bA.
MakcuMaJIbHBIH ypPOBEHB IITyMa OT TOYEYHOI'0 UCTOUHUKA V13 B pacueTHO!M TOUKE paBeH

Lyaxeiznz =89 +3—-189—-0.1-0—-0—-0=731bA.

7.2.7 YpoBeHb LITlyMa B PACYETHOM TOYKE OIIpe/IesIsiICs C TIOMOIIbI0 SHEPTeTUYECKOTO CyM-

MMPOBaHMUS 110 popMmyJie

Ly, = 101g(10% 421 4 | 4 1001 Fazn),

Ninct
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rae Ly, — CpefHUN WM MAaKCUMaJIbHbIM YPOBEHD IIIyMa B PACYE€THOM TOUKE, 1BA;
Laz1s -.- Lazy, — CpeAHME WIM MaKCUMaJbHbl€ YPOBHU IIyMa OT MCTOYHUKOB B PAaCUETHOM

TOYKE.

CpenHuii ypoBeHb IITyMa B paCU€THOM TOYKE paBeH
Lepaz = 101g(10%1:578 + 100136) = 60 gBA.
MakcuMaJsIbHBIM yPOBEHD LIIyMa B PACUETHOI TOYKE paBeH
Lyaxeaz = 101g(10%1733 + 10%173) = 76.2 sBA.

7.2.8 YpoBeHb MPOHUKAIOILETO IIIyMa B )KWJIBIX KOMHATaX KOTTe/Ka OIpezesIsiics o ¢op-

Myste (CpeZiHero SKBUBAJIEHTHOTO YPOBHS IIyMa)
Lpsw = ch,AZ - RATpaH =5,

e Lep o> — CPEHUI ypOBEHb IIyMa B pacueTHOM Touke (cM. Paszen 7.2.7), 1BA;

R Arpan — BEJIMYMHA 3ByKOU3O0JISAIIMU TPAHCIIOPTHOTO IllyMa OKHOM (cM. Paszien 7.1), aBA.
Lpom = 60 — 28 — 5 = 27 nBA.

MaxkcuMaabHbIN YPOBEHD ITPOHUKAIOIIETO ITyMa B )KHUJIbIX KOMHATAX KOTTEPKa OITPEAECIIAIICA 110

dhopmyie
L pmaxe = Lyvaxe,a2 — Rampan — 5
7€ Lyaxc A2 — MaKCHMaJIbHBIA YPOBEHD IllyMa B pacuyeTHoM Touke (cM. Paszmen 7.2.7), nBA.
L pyaxe = 76.2 — 28 — 5 = 43.2 nBA.

CorsnacnHo Tabsuiie 1 CIT 51.13330.2011 B )KMJIBIX KOMHATaxX KBapTHUP U IOMOB CpPEeJHUI SKBHBa-

JICHTHBI! ypOBEHb TPOHUKAIOLIETO0 IIIyMa J0JKEH COCTABJIATh He 6os1ee 40 fBA, MakCHMaIbHBIH

ol
=
o YPOBEHb MTPOHUKAIOUIETO LIyMa JOJDKEH COCTaBJIATh He Oosiee 55 7BA. IIpy 3aKpBIThIX OKHAX
=
=
= o6a TpeboBanus CIT 51.13330.2011 BBITIOJIHEHBI, OTIOJTHUTEIbHBIE IITyMO3AI[UTHBIE MEPOTIPU-
[aa]

aTus He TpeOyroTcs. Korga okHa MPUOTKPBITHI HA PEXXKUM ITPOBETPUBAHUS, 3BYKOU3OJISAIUS
o TPAHCIIOPTHOTO LIyMa OKHOM YMEHBIIAETCS 10 Rgpay = 8 AB. [l BBIIOJIHEHNST HOPMATUBOB
=
= [0 IIYMOM3OJIALMU PEKOMEH/YeTC YCTPOMCTBO MEXaHUYECKOM IMPUTOYHO-BBITSDKHONM BEHTH-
(=8
o
= JIILIUY WU OTKPBIBAaHME OKOH /IS IPOBETPUBAHUS C HAMMEHEee IIYMHOM CTOPOHBI KOTTEKA.
=
=L
o
c
2 Nuncr
T CP111222333 13
=
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8 EcTecTBEeHHOe€ OCBellleHI€e ITOMEIleHUH 3/ITaHuA

Pacyer ecTeCTBEHHOIO OCBEIIEHUS BBINIOJIHEH [UIA [BYX J>KMJIBIX KOMHAT KOTTEKa.
lT'octHasg KOMHATa Ha IIEPBOM 3Ta)Ke C ABYMs OKHaMH: OAHO pasmepamu 2.1 X 1.45 M u ogHO
pasmepamu 1.35 x 1.45 M. Pasamepsl rocTrHOM 5.9 X 5.2 M, BbIcOTa 3 M. CIiaJIbHSI HA BTOPOM 3TaXKe

C OfHUM OKHOM 1.35 X 1.45 M. Pa3zmepksl criajibHU 4.6 X 4.2 M, BBICOTa 3 M.

Pacriosioxxenue IMPOTUBOCTOAIHNX BAaHHﬁ OBLIIO IIPUHATO COIJIACHO IVIaHY KOTTEIPKHOT'O

nocesika (cMm. puc. 10).

Pacyer mpoussezeH B mnporpamme DIALux 4.13. PacyeTHble TOYKU IIPUHUMAINCHL B
LIEHTpe KOMHAT Ha YpOBHE I10J1a U Ha PACCTOSSHUM 1 M OT CTE€HBI, IIPOTUBOIIOJIOXKHON OKHY Ha

YPOBHE I0JIa.

ITpu pacuere ObLIM MPUHSTHI CJAEAYIOLUME KOA(PPUIIUEHTDI, BXOAIIME B (GOPMYIy AJIs
pacuera Ko3(pUIIMEHTa eCTeCTBEHHOI OCBEIIeHHOCTU Hpu OOKOBOM oOcBelleHUU. CpefHuit
KO3(pPUIIUEHT OTpakeHHUs (acasa MPOTUBOCTOSAIINX 3/1aHUM 66T TPUHAT 0.41 (cepblil 6eTOH,
CBeTJIO-cepas pacaiHasi Kpacka, CBeTIble TTOpozbl MpaMopa). KoadduieHT CBETOBOTO KIMMa-
Ta 6L MPUHAT paBHBIM Cyy = 1.11 (BTOpas rpymnma aAMUHUCTPATUBHBIX paiioHoB). Koadduiu-
€HT 9KCIUTyaTalluy MPUHAT paBHbIM MF = 0.83 (TIOMeleHUs )KUIIbIX 3[JaHUU C HOPMaJIbHbIMU
ycsoBusiMu cpefibl). KoadduiipeHT nmpomnyckanus matepraia okHa 7; = 0.8 (creksonaker). Ko-
3 PUITUEHT, YIUTHIBAIOIIMI ITIOTEPU CBETA B MeperIeTax CBeTonpoeMa, 7, = 0.75 (JlepeBIHHbIE
cnapeHHble, niepervietsl IIBX B Tabmuue B.7 CIT 23-102-2003 otcyTcTBYIOT). KoadduiireHTs
T3, T4 U T5, YYUTBIBAIOIIME TIOTEPH B HECYIIMX KOHCTPYKLIMAX, COJHLE3AIMUTHBIX YCTPONCTBAX,
3alJATHOM CEeTKe IPUHATHl PaBHBIMM €JWHUIE M3-32 OTCYTCTBHS HJIM BO3MOXXHOCTHU HX
perynupoBaHus (IITOPBI, XKaI03K). PacyeTHOe 3HaUeHME CpeIHEB3BellIeHHOI0 K03 dUIleHTa

OTpakKeHUsI BHYTPEHHUX ITOBEPXHOCTEH MTPUHSTO paBHBIM 0.55 (OKMJI0€ 3/1aHUeE).

ol
=
o
= Ha puc. 13 - 16 npuBeieHbI pacIlOIOKEeHNE CBETOIIPO3PAaYHbIX KOHCTPYKIIMI B KOMHATE,
=
(4]
a PacCIIOJIOKEHUE OKPYKaKIUX 37jaHNi, 3HayeHrne KEO B pacyeTHBIX TOUKaX, U30JIMHUU 3HaYe-
Husa KEO.
5
=
=
S
(=8
o
=
=L
o
c
2 Nuncr
T CP111222333 13
=
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B3am. nHB. N°

Moan. n pata

MuB. N2 noan.

OkHO

(6]
Ne Mozuums [m] Bennyuka [m] Bpawenne [°]
X z L B H X Ad z
1 2225 0.000 0.300 7 1.350 1.450 7 / /
2 0.000 3.350 0.300 7 2100 1.450 7 / 1

PucyHok 13 — loctuHas. PacriosnoyxeHne cCBETONPO3payHbIX KOHCTPYKIUM

PucyHok 14 — TI'ocTuHas. PacriosoxxeHne OKpy>Karolix 00bEKTOB

520m
© ® 260
0.00
0.00 295 4.90 580m

Chmcok pacueTHeIx ToueK

Macwrab 1: 43

Ne | OBosHaueHue Moz [m] Bpawenne [] navenne [%]
X v z X Y z
1 1 2950 2600 0.000 00 00 00 322
2 2 4500 2600 0.750 00 00 00 113
Caoaxa pesynbraros: D_-2.18%, 0, - 113%.D__-322%

TOPA3DHTANEHER OCBELLEHHOCTL NOA OTKpLITuIM HeBom E,: 11527 b

Pucynok 15 — l'octuHast. 3Hauenue KEO e, B paCUeTHBIX TOYKAX

N3m.

Konyu| Muct |N2 gok.| TMogn.

Nata

CP111222333 13

Ninct

43




B3am. nHB. N°

Moan. n pata

MuB. N2 noan.

4.20

( 140

Pl 280

1420 560 ™~

VN 560

5607’0” 7[|\G \ 4.20

560

{mu 00 \

5 60 140
-5.60,

L 1.

\ 560 _}3 - \
a2 P80
560 ) 420 280
280 \S'GD'EFEO/
420

40

Ts2om

0.00

P: g :
BelaenexHan Touka: (0.000 m. 0.000 m, 0.000 m)

Pactp: 32 x 32 Toukn
D %] D, [%]
3.23 1.06

TOPU3OHTANLHER OCBELLEHHOCTS NOA OTKPHThIM Hebom E,_: 11627 Ix

PucyHok 16 — l'octrHas. M3omvnunn 3HaveHust KEO e,

Ha puc. 17 - 20 npuBeZieHbl pacIlOJOKE€HHEe CBETOIPO3PAUHBIX KOHCTPYKIHI

590m

D__ [%] D_ /D,
max n/ Do
8.07 0.329

Macwrab 143

mmmmmm

B CIIAJILHOM

KOMHATE Ha BTOPOM 3TAXKE€ KOTTEAKa, PACITIOIOXKEHNE OKPYXKAIOIINX 3,[[3_HI/II>’I, 3HadeHue KEO B

pacyeTHBIX TOYKaX, n30auHUU 3HauyeHus KEO.

420m
® 2.10
. . 000
0.00 460m
Benomocts obnekTos
Ne | Wr. OfoanaueHne

Macuwrab 1- 33

[ 1 Owo

Pucynoxk 17 — CriasibHs. PacniosioykeHre CBeTOIpO3payHbIX KOHCTPYKIIUIA

N3m.

Konyu| Muct |N2 gok.| TMogn. Nata

CP111222333 13
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B3am. nHB. N°

Moan. n pata

MuB. N2 noan.

PucyHok 18 — CnanpHs. PacriosioxkeHre OKpy>Karolux 00 beKTOB

420m
@ @ 210
0.00
0.00 230 3.60 4.60m
Macwra 1 - 33
CMcoK pacHeTHeIx ToseK
Ne | Ofioanauerue Moswus [m] Bpawenne [*] Suauerne [%]
X ¥ z X ¥

1 1 2300 2100 0.000 00 00 00 210
2 2 3.600 2100 0.000 00 00 00 114

CEoflKa pe3ynkTaToe: DW: 162%. D ;114 %D 210%
T 0pU3DHTANSHAR DCBEILYEHHOCTS NOA OTKPLITaIM HeGom E, 11527 Ix

Pucynok 19 — CrnasibHst. 3HaueHue KEO e, B pacUeTHbBIX TOUKaX

N3m.

Konyu| Muct |N2 gok.| TMogn. Nata

CP111222333 13

Ninct
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B3am. nHB. N°

Moan. n pata

420m

088

204 zez 058

’ 392 / \ 0.98
1.96
490 392 2% )

0.00
0.00 460m

Macwrab 1: 33

P. B .
BrigenenHan Touka: (0.000 m, 0.000 m, 0.000 m)

Pacrp: 16 x 16 Tou
D, (%] D, [%] D [%] DD D7D

n' “ep
188 082 571 0437 0144

TOPMIOHTENEHER 0CBELLEHHOCTL NOA OTKPHITLIM HeBom E,: 11527 I

Prucynok 20 — CrnasibHst. 3omunnu 3Havenus KEO e,

CorstacHo Ta6suue JI.1 Hpunoxkenus JI CIT 52.13330.2016 HopmatuBHOoe 3HaueHue KEO e, =
0.5% IoKHO HAOJIIOAaThCs HA YPOBHE IT0JIa HA PACCTOSIHMU 1 M OT CTEHBI, [IPOTHUBOIIOI0KHOMN
OKHY, XOTs1 ObI B OJTHOU >KUJI0#1 KOMHaTe. Ha puc. 15 u 19 BUIHO, UTO B pacueTHON TOUKe 2 3Ha-
uyenue KEO paBHO e, = 1.13% 1151 FOCTUHOM U e, = 1.14% Ji/Is1 ClIa/IbHON KOMHATBL. TpeGoBaHUs

CII 52.13330.2016 BBIIIOJIHEHBI B 00€UX XKUJIBIX KOMHATAX.

CHucoK tuTepaTrypsl

1. TOCT P 21.1101-2013 CIIIC. OcHOBHbIE TpeOOBaHM K IIPOEKTHOM U paboyeli JOKyMeHTalu1

2. TOCT 30494-2011 3gaHus >KuJjible 1 o01iecTBeHHbIe. [ITapaMeTpbl MUKPOKJIMMATA B IIOMellle-
HUAX

3. CII 50.13330.2012 TertoBasi 3a1uUTa 31aHUMI

4. CII131.13330.2012 CtpouTeabHasA KJIUMATOJIOTUA

5. CII 51.13330.2011 «CHwuII 23-03-2003. 3amjuTa OT 1uryma»

6. CII 23-103-2003 IIpoeKTHpOBaHNE 3BYKOMU3OJISALIMN OTPAXKAAIOIINX KOHCTPYKIIUHI JKUJIBIX U
OOI1leCTBEHHBIX 3/1aHUI

7. CII 276.1325800.2016 3nanusa 1 Tepputopui. IlpaBuia NpoeKTUPOBAHUSA 3AILUTHI OT LIyMa
TPaHCIIOPTHBIX IIOTOKOB

8. CII 52.13330.2016 EcTecTBEHHOE 1 UCKYCCTBEHHOE OCBELIEHUE

9. CII 23-102-2003 EcTecTBEHHOE OCBEIIEHME YKUJIBIX U OOII€CTBEHHBIX 3TaHUI

Ninct
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