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Po3po6nenuii pobounii mpoekt «KamitanpHuii peMOHT MenaMmOynaTopii Mo BYIL.
bormana XwmensHunpkoro B ¢. bormaniBka bpoBapcekoro paiiony KuiBcbkoi obmacti”
(KopUryBaHHS).

[IpsimokyTHa onHOMOBEpPXOBa OyMiBIIsA, CTIHU 3 MOBHOTLIO! Herau ToBml. 380 Ta 3 B
TUTaHI Mae rabapuTHi po3mipu B ocsax 36,47 x 12,19 m.

BHyTpilHi CTIHM Ta MEpPeropojku — KepamiuyHa ueryia TomuHow 250 mm ta 120
MM.

[TepexpuTTs 3a11300€TOHHE TOBIIMHOIO 220 MM.

Cucrema onaneHHs nependadyeHa 3aKpuTa, 3alleXkHa, IBOTPyOHA 3 TOPU3OHTAIBHUM
PO3BEIIEHHSIM MEPEXIi 3 M0IaUet0 TeTUIOHOCIS Bl 1HAMBIYalbHOT KOTEIbHI JIIKAPHI.

["apsiue BojomocTauaHHs nepeadoadeHe Bij eaeKkTpoBogoHarpisadis ¢pipmu Gorenje.

BeHTwiiALis NpUMILLIEHb IPUPOIHS 3 MEXaHIYHUM CITIOHYKAHHSIM.

Bucora 6ynisini 7,3 M, Bucota nosepxy 3,0 M.

2.1.Buxigni nani 1jst po3paxyHkiB

[IpoexTHUMU pilICHHSAMH Mepe0aueHi HACTYITHI BUIUA POOIT:

- CBITJIONPO30PHUX KOHCTPYKI[M OJOKH 13 MOJMIBIHIIXJIOPUIHOTO 6 - TH KaMepHOTO
npoiyiro, 3 MOHTaXHOIO IMHMPUHOK 70 MM, TBOKaAaMEPHHUM CKJIOMAKETOM MupuHOI 40
MM, 3a[IOBHEHOT'O aprOHOM, JiBa CKJa 3 eHepro3oepirarounM HanmwieHHsM 41 — 12Ar — 4 —
16Ar — 4i, (R, = 0,9 M°K/B1);

- YTEeIUIEHHS 30BHIIIHIX B1JIKOCIB;

- yJamTyBaHHS YTEIUICHHS 30BHIIIHIX CTIH 3 TOBHOTUIOT ETIH TOBIIMHOIO 380 MM,
miHepanoBaTHuMH iktamu lzover Fasad, A — 0,0378 Bt/(m'K), ryctunoro 110 kr/m?, 3
03/100JIEHHSIM 3aXHCHOIO J€KOPATUBHOIO MITYKATyPKOIO HA OCHOBI CHJIIKATHUX B’ SKYYHX
- 10 mmM;

- 03/I00JICHHSI Ta YTEIUICHHS I[OKOJS - €KCTPYJAOBAHOTO MIHOMOJICTpUpOJa, A —
0,035 Bt/(m K), ToBm. 100 wmwMm, 3 03100JICHHSAM 3aXUCHOIO JICKOPATHBHOIO
HITYKaTYpKOIO Ha OCHOBI CHUIIKATHUX B’ sKyuuXx - 10 mMm;

- yTeIJIeHHs CTIH (PyHJaMEHTIB HIKYE BIAMITKH 3€MJIl IUIUTH EKCTPYJAOBAHOIO
ninonosictpupona, A — 0,035 Bt/(m K), ToBm. 100 mm.

- YTeIUICHHS TOPHUIITHOTO MEPEKPUTTS - 3aTi1300€TOHHI IUTUTH 3aBTOBIIKH 220 MM.,
Mapoi30JIAIisl, TUTMTH eKCTpynoBaHoro miHomomictpupona A — 0,035 Bt/(m K), ToBm.
200 MM, apMOBaHa IIEMEHTHO-TIIIIaHa CTsDKKA TOBII. 50 MM.

- MJJIOTH MO TPYHTY MAlOTh HACTYITHUHN CKIAI:

- YIIUJIbHEHUH 1meOHeM IPYHT;

- 1uTa 3am300eToHHa mnuTa ToBIl. 150 MM;

- Imap ripoizossii — 2,5 Mm

- Iap eKCTpyaoBaHoro miHonodictpupoia, A — 0,035 Bt/(m K), ToBm. 100 mwm;

- minob6eron M600, Tosmr. 100 Mm;
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- map uutidosanoi ¢panepu ToBil. 10 MMm;

- TOMOTEHHHUI JITHOJIEYM — 5 MM.

[TepexpuTTst HAJ XOJIOJHUM TT1]IBAJIOM:

- 3a/11300€TOHHA TUIMTA TOBII. — 220 MM;

- Iap riapoizonsmii — 2,5 MM

- 1ap ekcTpyaoBaHoro ninonomictpupona, A — 0,035 Bt/(m K), topui. 100 mwm;

- mnaoberon M 600, ToBm. 100 Mmm;

- TOMOT'EHHHUH JIIHOJIEYM — 5 MM.

Bonsina cucteMa onasieHHs BiJf OKPEMO PO3TAIlIOBAaHOI 1HIUBIIyaIbHOI KOTEIBHI.

KepyBaHHs TermioBUM HamopoM MPOBOJAUTHLCS B 1HIMBINyaIbHINA KOTEIbHI:

- remrniepatypuuii Hanip (Temrnepatypu nositpsa 20°C) cranosuts 20 K Tg = 80°C; T,
=60°C;

- CCTeMa OMaJieHHs TepeadadeHa 3aKkpuTa, JBOTPyOHA, TOPU3OHTAJIbHA 3 HIDKHIM
PO3BEJIEHHSIM MaricTpayiei Ta MPUMYCOBOIO IIUPKYJISIIEI0 TEITIOHOCIS.

- PO3BOJIKa CHCTEMHM ONAJEHHS BUKOHAHA B IIapl MIAJOTU MO NPUMILIEHHSIX 3 TpYyO
dipmu «Kan-thermy;

-B SKOCTI ONAJIOBAJIbHUX MPHIAIIB CTaleBl MmaHeabHI pamiatopu «Korando» 3
ABTOMAaTUYHHMH TEPMOPETYITFOIOUNMH ITPUCTPOSIMH.

Cucrema BeHTWISIIT Oy/iBIi, MPUIUIMBHO — BUTSHKHA 3 MEXAHIYHUM CIIOHYKAHHSIM,
3aMpPOEKTOBAHA 3 BUKOPUCTAHHSIM MPUILITUBHO — BEHTWISIIHUX YCTaHOBOK.

2.2 Po3paxyHKOBI i KJIiIMATHYHI Ta TenJI0eHePreTUYHi MapaMeTpu

3rimno 3 Tabmumero B.2 JIBH B.2.6-31:2021 po3paxyHkoBa TemIieparypa
BHYTPIIIHBOIO MOBITPS MpUHMaEThCs tg = 22 °C, BITHOCHA BOJIOTICTb MOBITPs @ = 50%.

Tabnuus 1 Knimatuuni napametpu M. 3Bsrenb, JKUTOMUPCHKOT 00J1aCTi MPUNUHATI AJIs
ymoB M. XKutomup 3rigHo JJCTY-H b B.1.1-27:

CepenHboMiCSYHA TEMIIEpATypa 30BHIIIHBOrO MoBiTps, °C

CepenHboMicsSYHA BITHOCHA BOJIOTICTh 30BHIIIHHOTO MOBITPS, %
I I I11 v Vv VI VII VIl IX X Xl Xl

-47 | -36 1,0 90| 152| 183| 198 | 190 | 139 | 81 | 19 | -25
83 79 74 66 62 68 69 68 74 77 84 85
3rimno 3 JIBH B.2.6-31:2021 HopMaTWBHE 3HAYCHHS MPHUBEICHOTO OIOPY

Tertonepenadi Rg min, M°K/BT, CTaHOBHTB:
- JUIA 30BHIIIHIX CTIH - 4,0 MZK/BT;
- JUIS CyMIIIEHOTO MOKPUTTS - 7,0 MZK/BT;
2 .
- JUIs IOKPUTTS Ta nepekpurts ropuit — 6,0 M K/BT;
- JUIs IEPEeKPUTTS HaJ Mpoi3aMu Ta HEONaTOBaILHUMU MiABanu - 5,0 M°K/BT;
- JUIS CBITJIONPO30PHX OTOPOKYBAIBHAX KOHCTPYKLiil - 0,9 M°K/BT;
- JUIs 30BHIMIHIX aBeper - 0,7 MZK/BT;
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Hopmatuna makcumanbha nurtoma enepronorpeba EPB, srimno 3 «MiniMansHuMu

BUMOTaMHU €HeproeeKTUBHOCTI Oy/iBenby) 3aTBEPIKCHHMMH Haka3oM MiHicTepcTBa
PEriOHaJBHOTO PO3BUTKY rpomMaj 1 teputopiii Ykpainu Ne 260 Bix 27.10.2020 poxy st
OyaiBeIb 3aKIaJliB 0OXOPOHU 370poB’ st ctaHoBUTH [30] kBT To/M3.

JlonmycTuMa 3a CaHITAPHO-TITIEHIYHUMHU BUMOTAaMU PI3HULS MDK TEMIEpaTyporo
BHYTPIIIHBOTO TOBITPS 1 TPHUBEACHOIO TEMIEPaTypol0 BHYTPIIIHKOI TMOBEPXHI
oropoKyBaiibHOI KOHCTPYKIi AT, °C 3rigno JIBH B.2.6-31:2021.:

- IS 30BHINIHIX CTiH - 4,0 °C;

- I IOKPUTTS Ta nepekpurts ropuil - 3,0 °C;

- Ui IEPEKPUTTS HaJ Mpoi3aamMu Ta miasanamu - 2,0 °C.

3 BuzHayeHHA TeMJIOTEXHIYHUX MOKA3HUKIB OropoAKYBAJIbHUX KOHCTPYKIIM
3.1 IlpuBenenuii onip Tenjonepenayi 30BHILIHIX 0Oropo/XKyBaAJIbHUX KOHCTPYKIi

[IpuBeneHuit omip Temjonepenadi 30BHINIHIX OTOPOHKYBATBHUX KOHCTPYKIIIHA
Bu3HavyaeTbes 3rigno JICTY 9191:2022.

BenmuunHun  po3paxyHKOBHX — TEIUIO(PI3MUHUX  [apaMeTpiB  MarepiajiiB, IIO
BUKOPHUCTOBYIOThCA, BU3HaueHi 3rigHo JJCTY 9191:2022.
3.11 3oBHIilIHI cTiHK

HopMmaTuBHE 3Ha4YE€HHS TEPMIYHOTO OTIOPY Teruonepenadi A [ KiIiMaTHIHOi 30HH
(3rigao JIbH B.2.6-31:2021) cknanae 4,0 (M°C/BT).
Tabmumsg 2 Ckitaz CTIHOBOTO OTOPOKEHHSI (MPOEKTHI 3HAYCHHS )

No ‘ . | ToBuuHa, Tgnnf) Howmep matepiany 3rigHo
y Hasga i-ro mapy KoHCTpyKIIii VM NIPOBIIHICTb, nonaTky A
i B1/(MK) JCTY 9191:2022
1 | BanustHo-mimana mrykarypka 20 0,81 66
2 | TloBHOTINA KepaMiyHa Leria 380 0,81 74
3 MiHepasbHi INIUTH X 0,0376 1
(rycruna 100 kr/v®)
3axucHa IeKopaTHBHA
4 |mtykarypka (pO34MH CKIIaTHHUNA 10 0,87 67
(IicoK, BaIlHO, IIEMEHT)

Po3paxoByeMo MiHIMQJIbHO HEOOXIJIHY TOBIIMHY YTEIUTIOBaya JUIsl TEPMIYHO
OJIHOP1JTHOT 30BHIIITHKO1 CTIHU:

8,, =0,0376 x [4,0 - (1/8,7 + 0,02/0,81 + 0,38/0,81 + 0,01/0,87 + 1/23)] = 0,125 m
=125 mm.

[Tpuiimaemo minepanoBaTHi miuTu (ryctuna 100 KF/M3) TOBIIMHOIO 150 MM.

Po3paxoByeMo aiiicHe 3HaYEHHS OMOPY TEIIonepeayil sl 30BHINIHbOI CTIHU 32
dopmysioro (2):

Ry = 1/8,7 + 0,02/0,81 + 0,38/0,81 + 0,15/0,0376 + 0,01/0,87 + 1/23 = 4,65 m°
-‘K/Br.
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Po3paxoByemMo TpHUBEICHHWN OMip TeIUIONepeaadi TEPMIYHO  HEOAHOPITHOT
30BHIIIHBKOT CcTiHH 3a hopmytoro (1):

A
Rim = : : (1)
Zi[A.‘ "RE )+Zm”m 'lpm)*ZJ'(Nj /.J}
ne As — 3aranbHa nnoLla oropomkyBanbHOI KOHCTPYKLIT, o04YncneHa 3a BHYTRILUHIM BUMIPOM i3 4o4aBaHHAM
oL BHYTPILLHIX YKOCIB NPOPI3iB Ta BiAHIMaHHAM NNoLL Npopisis, M2;

A; — nnowua /-oi TEpPMI4YHO OAHOPIAHOI YaCTUHW HEMPO30POT KOHCTPYKUIT, LLO HE MICTUTL NMOLLI BHYTPRILLHIX
YKOCIB Npopi3iB Ta NMOoLWi AiNAHOK 30BHIWHIX oropoaxeHb Byaisni, AKi KOHTAKTYTE 3 IHLWWUMMK
TENNONPOBIAHMMMN BKITIOMEHHAMM, MZ;

Ry, — onip Tennonepeaadi i-oi TEPMIYHO OQHOPIAHOI YaCTUHW KOHCTPYKLT, m? - K/BT, BU3Ha4aloThb
3a hopMYnoko:

R :i+ZR +i:i+z
‘ =

d 1
—+
: 7 .

T (2)
si =1 se si “ip e

ae  hg, hee — KOEMIUIEHTM TENNOOOMIHY BHYTPILLHBOT | 30BHILLHBOT NOBEPXOHb OropoaXKyBanbHOI KOKCTPYKUIT,
BT/(M? - K), AiKi npuitMatoThb 3rigHo 3 goaaTtkom b;

R, — TENNOBWIA ONip /-ro Wwapy KOHCTPYKUii, M2 - K/BT. [lNs 3aMKHEHUX NOBITPAHUX NPOLUApPKiB
3Ha4YeHHA TENNOBOro ONOpPY BU3HAYalOTb 3a AaHWUMU, HaBedeHUMU y AoaaTky B;
d, — TOBLUWHA /-r0 Wapy KOHCTPYKLIT, M;

— TENNONPOBIAHICTb MaTepiany /-ro Wapy KOHCTPYKUIT 3a po3paxyHKOBUX YMOB ekcrnyaTauii
(po3paxyHkosa TennonpoeigHicTe), BT/(m - K), npuitMaroTe 3rigHo 3 gogaTtkom A,

“ip

i...] — KinbKiCTb WapiB oropoaxyBanbHOT KOHCTPYKLIT.

Y, — NiKIAHWA KoedilieHT Tennonepegadi m—ro NiHiHoro TENNONPOBIAHOMO BKMKYEHHA (BPaxoByHTh
TENMONPOBIOHI BKITKOYEHHA, BU3HaYeHI 3a npumiTkamu 1 Ta 2 nigpoagainy 5.5), Br/(m - K);

I — NiHINHKIA po3Mip (NpoeKUia) m-ro NiHINHOro TeENNONPOBIAHOMO BKIKYEHHSR, M,

% — TOYKOBMMK KoedilieHT Tennonepenadi j-ro TO4KOBOro TEMNONPOoBIiAHOro BKNYeHHA, BT/K,
pOo3paxoByTb 3@ TPUMIPHUM TeMnepaTypHUM nonemM abo NnpuiMaroTb 3rigHo 3 gogatkomM [,

N, — 3aranbHa KifbKiCTb j-MX TOYKOBUX TEMMOMNPOBIOHWX BKITKOYEHD, LU0 pPO3TalLOBaHI Ha 3arasbHin

NroLLi oropoaKyBansHOT KOHCTPYKLUIT 6e3 ypaxyBaHHsA NnoLy BHYTPILWHIX YKOCIB Npopisie, LWT.

JI71st po3paxyHKy NMPUUHATO TUMOBUN (PparMeHT 30BHIIIHBOI CTIHHU.

[IpuBenenuit omip Temjgomnepenadi TEPMIYHO  HEOJHOPIAHOI  HEMPO30pOi
OTOPOKYBAJIbHOT KOHCTPYKINT 32 MPOEKTHUMU JAaHUMHU JUIsl naHoi OymiBmi (dacam —
289,2 m?, Bigkocu — 43,1 m? = 289,2 + 43,1 = 332,2 m?, BikHa = 52,4 M2, nBepi = 8,2
3arajbHa IIOMIA HEeMpOo30poi yacTuHu ¢dparmMeHnty dacamy Ay = 332,2 — 52,4 — 8,2 =
271,7 M?) Ta TUTIIB TETUIONPOBIIHUX BKJIIOUCHbD:

kj - niHiAHMA ~KOEQINIEHT Teronepenadi JiHIAHOTO — TEMIONPOBIIHOTO
BroueHHs, BT/(M°K) Bu3nauaersesa JJCTY 9191:2022:

- JUTS By3JIa TPUMUKAHHS BIKOHHOT KOHCTPYKIIIi /10 30BHIMIHIX CTiH 3 IEMJIH B 30H1
nepemuuky - 0,081 Bt/(m-K);

- JUTS By3JIa IPUMUKAHHS BIKOHHOT KOHCTPYKIIii /10 30BHIMIHIX CTiH 3 IETJIM B 30H1
niaBikoHHs - 0,064 Bt/(m-K);

- U4 By3J1a IPUMHUKAHHS BIKOHHOI KOHCTPYKIIIi 10 30BHINIHIX CTiH 3 IETIU B 30H1
psnoBoro cronyudeHHs - 0,071 Br/(m-K);

L; - niniiinuit po3mip (IPOEKILis) JIHIMHOTO TEMIONPOBIAHOrO BKIKOYEHHS, K:

- JUTS By3JIa IPUMUKAHHS BIKOHHOT KOHCTPYKIIIi /10 30BHIMIHIX CTiH 3 IEIJIM B 30H1
nepemuyku — 39,1 m;
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- JUTS By3JIa IPUMHUKAHHS BIKOHHOT KOHCTPYKIIIT /10 30BHINIHIX CTiH 3 I[EMVIM B 30H1
maBikoHHsa — 39,1 M;

- JUTS By3JIa IPUMUKAHHS BIKOHHOT KOHCTPYKITT 10 30BHIMIHIX CTiH 3 IETJIM B 30HI1
psimoBoro crnonydeHHs — 86,1 m;

VY. - TOYKOBUH KOE(QILIEHT TEIUIoNepeaadi TOYKOBOIO TEIJIONPOBIAHOTO
BrItoueHHs, BT/K BusHavaetsces 3rigno JJCTY 9191:2022 — 1372 mir;

- BY30J1 BIIAIITYBaHHS IUTACTUKOBOTO [00ENSA 3 TIIACTUKOBUM CTPYDKHEM IS
KpIIUICHHS  TEIUIOI30JIAIIIMHOTO 1mapy B  ¢acaaHiii cucremMi 3  ONOPSDKCHHSIM
mrykarypkoro - 0,0015 B1/K.

Rynp=F £/(ZFi/Ry + ZLj*k; + LWk NK) = 271,7/(228,6/4,65 + 0,081-39,1 +
0,064-39,1 + 0,071-86,1 + 1372-0,0015) = 4,31 M°K/BT.

[TpuBeneHwmii omip TeruIonepeaayi 3 ypaxyBaHHIM TEILIONPOBITHUX BKIHOUEHb (3)
Rynp = 4,31 > 4,0 M°K/Br.

Ilepepipka ymoBH (4): Ryyp = Rg min, 4,31 = 4,0. OTxe, yMOBa BUKOHY€ThCHL.
[IpuBenenuit omip Tersonepeaadi 3 ypaxyBaHHsIM TEIUIONPOBIAHUX BKIOYEHb
Rynp = 4,31 > 4,0 M°K/Br.

Ilepepipka ymoBH (4): Ryyp = Rgmin, 4,31 = 4,0.0Txke, yMOBa BUKOHYETHCS,
Busnagaemo koeoitient ckiainas dacanis, 3a hopmyinoro (JI.1):

mglk=Asr§C/(A5|§C+Asa SH), (ﬂ1)

Ae Agisc — sarasnbHa nnolla BHYTPILWHIX NOBEPXOHb NPOPI3iB CBITNONPO30POT YaCcTUHM S0BHILLHbLOrO
OTOPOMKEHHA NPUMILLEHHS, M%;

Asi s — 3aranbHa nnoluya BHyTPILWHbOI NOBEPXHI (3 ypaxyBaHHAM YKOCIB) 30BHILUHbOro — HENPO30POro

OropoaXeHHA I'IpMMiLLLEHHH. Mz.
Mpumitka. KoediuleHT ckniHHA thacaaie OyaiBni Mgy g BUSHaYaKTb 3a (hopMynow

mg g = Aizcp/( Aizcp * AizHs) (Nn.1a)

ne Aizcg — 3aranbHa cyma nnoLy Npopisie CBITNONPO30PUX OrOpPOKyBanbHUX KOHCTPYKUIA chacaais, M2
Airzng — 3aranbHi CYMU NnoLy HeNnpo3opux OropopKyBanbHUX KOHCTPYKUIN dacaais (CTiH 0e3 ypaxysaHHa yKoCiB Npopisis), Mz

N.2 Ymogy (5) IEH B 2.6-31 [2] npuiiMaloTb Y BUrMsaai:
Aelﬂt—s,l = Aemt—s; max- (ﬂ2)

A;yc =52,4 M* - 3aranbHa IUIOLIA CBITJIONPO30PUX OTOPOLKYBAILHUX KOHCTPYKIIIH;

Ajy gy 279,9 M* - 3arajpHa IIIOMIA HEMTPO30PHX OrOPOJLKYBAIbHUX KOHCTPYKIIIH;

mg; , = 52,4/(52,4 + 279,9) = 0,16.

Ockinbku koedimienT ckmiaHsg (acaniB cranoButh 0,16, mo Menme HiX 0,3, Toxdl
MIHIMQJIBHO  JIONYCTMMHUH TNPUBEIECHUN OMip TemIonepenayl  CBITIONPO30PHUX
KOHCTPYKIM y 30BHIIIHIX OTOPOJKEHHSAX MPUMIILIEHb HE PO3PaXOBYEThCS.

Piznuito temmnepatyp AOjpi_g; MK TEMIEpaTypord BHYTPINIHBOTO TIOBITPSI Ta
MPUBEIAECHOIO TEMIIEPATypOI0 BHYTPILIHIX OTrOPOHKEHb MPUMILIEHb PO3PaxOBYIOTH 3a
dopmyroro (K.1):
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AEa'|r'|[—5| = emt - 95| np,H» (K 1 )
Ae O np 4 — NpUBEAEeHa TeMnepaTypa BHYTPILIHbOI NoBepxHi, °C, TEPMIYHO HEOAHOPIAHOI Henpo3opoil
OropoXKyBanbHOI KOHCTPYKLUIT, L0 po3paxoByloTh 3@ PO3PaxyHKOBOro 3Ha4eHHA TeMnepaTypu
BHYTPILLUHBOrO MNOBITPA 6, NPUUHATOMY 3anexHo Big NpuaHa4eHHs Byaieni arigHo 3 gogaTtkoMm b
OBH B.2.6-31 [2], | po3paxyHKOBOro 3Ha4€HHA TEMMNEPaTYPU 30BHILLHBOrO NOBITPA B, NPUNHATOrO
arigHo 3 gopatkom b BH B.2.6-31 [2], 3anexHo Big TeMNepaTypHO! 30HW eKcnnyaTyBaHHA

Gyaieni arigHo 3 goaatkom A 1BH B.2.6-31 [2], 3a doopmynoto:

Z'(esiH.i : Asi.H.i}
sinpH — : ASjE . ' (K2)
ne 6, TaA,,; — BiONOBIAHO CEpeaHs TEMNEpaTypa BHYTPILLHBOT NoBEPXHI, °C, Ta nnoLua, M2, o enemeHTa
HENPO30pPOI TEPMIYHO OAHOPIAHOT YaCTUHWM OropoaXKYBanbHOT KOHCTRYKLUIT,
Asizh — 3aranbHa nnoLLa BHYTPILLHBOT NOBEPXHI, M?, 30BHILLHBOI HEMPO3OPOT OropOKyBanbHOT

KOHCTPYKLUII.
CepeaHio TeMNepaTypy BHYTPILLHbOT NOBEPXHI HENPO30POT YaCTUHN 30BHILLHBOrO OrOPOKEHHA MOXHA
po3paxoByBaTi Yepes BiAMNOBIAHWUI NPUBEAEHWIA ONip TennonepeaaYi Ryqp . m? - K/BT, 3a hopMynoto:

0. -0
6., =0 —_in ext
siHi int Rr hsi ’ (K3)

InpH

pe 6, — Te came, wo y chopmyni (K.1), °C;
6., — PO3paxyHKOBE 3HAYEHHA TeMnepaTypyu 30BHILUHLOrO MOBITPA, MPUWHATOrO 3rigHO 3 JOAATKOM
B ABH B.2.6-31 [2], °C;
hyg — koediUieHT Tennosiaaayi BHYTPIiWHLOT noBepxHi, BT/(M? - K), wo npuitmaioTs BianosiaHo
po gopatky b.

[IpuBenena TemmepaTypa BHYTPIIIHBOI moBepxHi, °C, po3paxoByeTbesa 3a (HOPMYIIOH0
(K.3)

O; t_eext
O.. =0. o —int -ext
si,up,H int RZ pH R

Oginpn = 22 — (22-(-22))/8,7/4,31 = 20,83 °C;

Agsiyy = 1,12 M* - 3aranpbHa 1IoIa OropoKyBalbHUX KOHCTPYKIIH, M?;

ABjpt_si =22 -20,83 =1,2 °C;

JlomycTuMa 3a CaHITApHO — TIT€EHIYHUMHM BHUMOTaMH PI3HUISI MIXK TEMIIEPaTypOIO
BHYTPIIIHBOI'O TMOBITPS 1 TPHUBEACHOI TEMIIEPATypOl0 BHYTPIIIHBOI TMOBEpPXHI
OTOPOKYBAJILHOT KOHCTPYKIIII JUIsl 30BHINIHIX CTiH CTaHOBUTH AOini_simax = 4,0 °C
srigao tadmmi 3 JIbH B.2.6-31:20216.

[Mepesipka ymoBH (5): AOjpt—si< ABint—simax 1,17 <4,0. OTke, yMOBa BUKOHYEThHCH.

KoeditieHT TepMidyHOI OAHOPIAHOCTI OrOPOKYBAJIBHOI KOHCTPYKIlT I' BUBHAYAIOTh
3a popmynoro (K.1)

=Ry /Ry,

3oBHiumHg crina: = 4,31/4,65 = 0,93 m*K/Bm;
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3.1.2 TlepekpHUTTs X0JI0JHOTO rOPHUIIA

HopmaruBHe 3Ha4YeHHS TEPMIYHOIO OMNOPY TEIUIONEpeaadi Uil TCPEeKPHTTS
xoJiogHoro ropuiia B I kmiMarmuniit 30H1 (3rizHo JIBH B.2.6-31:2021) ckmamae 6,0
(Mm°C/Br).

Tabmuis 3 Ckitag nepekpuTTs: X0J0AHOTO TopuIa (TPOEKTHI 3HAYCHHS )

li\/ri[ Hasga i-ro wapy KoHCTpyKuii  |Tosmmna, Temnonposignicts, | Homep mMarepiany 3riaHo
MM Bt1/(M-K) JACTY 9191:2022

1 IleMeHTHO — milaHa CTIXKKa
M 100 50 0,93 68

2 [1BX ruriBka 1 0’23 84
Excrpynosanuii

3 MTIHOTIOJIICTPUPOJT 250 0,035 2

4 [Tapoizommis 1 0,3 85

5 3ani300eTOHHE MEePEKPUTTS 220 2,04 64

Po3paxoByeMo MiHIMabHO HEOOXITHY TOBIIMHY yTeIUIIOBa4Ya [JIi TEPMIYHO
OJIHOP1JTHOTO TOPUIIHOTO MEPEKPUTTS 3a dhopmyiioro (3):
8yr = 0,035 x [6,0 - (1/10 + 0,22/2,04 + 0,001/0,3 + 0,001/0,23 + 0,05/0,93 + 1/6)] =
0,195 m.
[Ipuitmaemo muty ToBIMHOW 200 MM.
Po3paxoByeMo aiiicHe 3HaYEHHS OMOPY TeIIonepeaadi A OJHOPIAHOTO TOPUIIHOTO
nepekpurts (2):
Ry = 1/10 + 0,22/2,04 + 0,001/0,3 + 0,25/0,035 + 0,001/0,23 + 0,05/0,93 + 1/6 =
6,15 M°K/BT.
Po3paxoByeMo nmpuBeneHUN oOmip TeIuionepeaadi  TEPMIYHO HEOTHOPIIHOT
TOPHIIHOTO MEPEKPUTTSI 3a Gopmyiioro (1):
ne Ay = A, =432,9 M* - 3aranbHa IUIOI[a TOPHIHOTO IEPEKPHUTTS,
Rs = 6,15 M°K/BT - npuBeeHHiT OIip TemIonepeadi TepMidHO OJHOPIIHOTO
TOPHUIITHOTO MIEPEKPUTTS;
Lj st manoi  KOHCTPYKIii ~ TOPMINHOTO — MEPEKPHUTTS  JIHIMHI  TEIUIONPOBIIHI
BKJIFOYCHHS BIJICYTHI.
Lj-k; =0-0=0Br/K;
¥, - TOUKOBUH KOE(]IIIEHT TEIUIoNepeadi TOYKOBOTO TEIIOMPORBITHOTO BKIIOUSHHSI,
B1/K Bu3nauaernes 3rigao JJCTY 9191:2022:
- JUIs TaHOi ~ KOHCTPYKIi TOPHUIHOTO MEPEKPHUTTSI JIiHIHHI TEIIONPOBITHI
BKJTFOUCHHS,
Ny. - 3arajibHa KUJIbKICTh TOYKOBHUX TEIUIOMPOBITHUX BKIIOYEHbD, IIT.
- JUIs 1aHOi ~ KOHCTPYKLIi TOPUITHOTO MEPEKPUTTS TOUKOBI TEIIOMPOBIIHI

BKJIFOUEHHS BIACYTHI - O mIT.;
Y. ‘N,=0B1/K
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Toni mnpuBeneHuit omip TeIIoNepeaadl TEPMIYHO HEOJHOPIAHOTO TOPUIIHOTO
MIePEKPUTTS.

Ry, =432,9/(432,9 /6,15 + 0 + 0) = 6,15 M°K/Br.

[TepeBipka ymoBu (4): Rznp > Ry mins 6,15 >6,0. OTke, yMOBa BUKOHY€EThCS.

PisHumio temmnepatyp AOjni_gi MK TEMIEPATypoOd BHYTPIIIHBOTO TOBITPS Ta
MPUBEICHOI0 TEMIIEPaTypOI0 BHYTPIIIHIX OTOPOPKEHb MPHUMIIICHb PO3PaXOBYIOThH 3a
dopmymoro (K.1);

[IpuBenena TemmnepaTypa BHYTPIIIHbOI MOBepXHi, °C, po3paxoBYyeThCs 3a (HOPMYIIO0
(K.3).

Osinp,n = 22 — (22-(-22))/10/6,15 = 21,28 °C;

Asiyy = Ag g = 434,5 M° - 3aranpHa mIoma CyMilleHOTO MOKPUTTS, M?;

ABjpr_si = 22— 21,28 = 0,62 °C;

JlommycTuMa 3a CaHITapHO — TITIEHIYHUMH BHMOTAMH DPI3HUISI MK TEMIIEPaTypOIO
BHYTPIIIHBOI'O TMOBITPSA 1 NPHUBEACHOK TEMIIEPATypOl0 BHYTPIIIHBOI IOBEpPXHI
OrOpOKYBAJIbHOT KOHCTPYKIIII JUIsl 30BHIMIHIX CTiH CTaHOBUTH AOini_simax = 3,0 °C
srigao tabmui 3 JIBH B.2.6-31:20216.

[TepeBipka yMoBH (5): ABipt—si< ABint—si max 0,62 < 3,0. OTxe, yMOBa BUKOHYEThHCH.

KoedirtieHT TepMiuHOi OJHOPITHOCTI OTOPOKYBAIBHOI KOHCTPYKIli I' BU3HAYAIOTh
3a popmynoro (K.1)

r=Rsup /Ry,

Cywmimiene nokputts: I = 6,15/6,15 = 1,0 m*K/Bm.

3.1.3 IlepekpuTTsi HAJl HEONATIOBAJBLHUM MiIBAJIOM
HopmaruBHe 3HaueHHsS TEPMIYHOTO OMOPY TEIUIoNepeaadl sl TEPeKpUTTS Haj
HEONaIoBaIBLHUM ImiaBajoM B I kimimatuuHii 30H1 (3rigHo JIBH B.2.6-31:2021) cknamae
5,0 (M°C/Br).

Tabmuis 4 Cxiiaa nepekpuTTs HaJl HeONaTIOBATBLHUM IT1IBAJIOM (MPOEKTHI 3HAUCHHS)

15?1 Hasga i-ro mapy KoHCTpyKuii  |Topmuna,| Temtonpoinuicts, |HoMep maTepiany 3rigHo
MM Bt/(m-K) JCTY 9191:2022
1 |Jlinosmeym 5 0,17 86
2 ITinoGeToH 100 0,18 38
3 |ExcrpynmoBaHMil MIHOHOIICTPHUPOII 100 0,035 2
4 |Tigpoizomsiis 2,5 0,17 86
5 |3ani300eToHHE IEPEKPUTTS 220 2,04 64

Po3paxoByeMo MiHIMaJIbHO HEOOXIJHY TOBIIMHY YTEIUIOBa4a JJIsi TEPMIYHO
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OJIHOPIJTHOTO MEPEKPUTTS HaJ HEONAIIOBAJIbHUM iABAJIOM 3a (popMyiioro (3):
8yr = 0,035 x [5,0 - (1/5,9 + 0,22/2,04 + 0,0025/0,17 + 0,1/0,18 + 0,005/0,17 + 1/6)]=
0,138m.
[Ipuitmaemo mutu ToBIIMHOKO 100 MM.
Po3paxoByemo nilicHe 3HaY€HHsI ONOpY TEIUIoNepeiayl A1l OJHOP1IHOTO
HNEPEKPUTTS HAJl HEONATIOBAIbHUM I11/1BAJIOM:

Ry = 1/59 + 0,22/2,04 + 0,0025/0,17 + 0,1/0,18 + 0,005/0,17 + 1/6 = 3,9
M2K/BT

Po3paxoByemo mnpuBeneHHI omip TeIulonepenadl TEPMIYHO HEOAHOPIAHOTO
MEPEKPUTTS HaJl HEOMATIOBAIBLHUM ITiIBAJIOM a 32 opmyIioro (3):
Po3paxoByeMo mpuBeneHUil oOmip TeIUIonepeaadi TEPMIYHO HEOTHOPIIHOT
30BHIIIHKOI cTiHM 3a hopmyioro (1):
neAs =A; =674 M? - 3arajpbHa TJI0II1a HEOTTATFOBAJILHOTO MiBaNy;
Rs = 3,9 M°K/BT - mpuBe ieHHiA OITip Teruonepeiadi TepMidHO OXHOPIIHOTO
MIEPEKPUTTS HEOTATIOBAIBLHOTO i BATY;
Lj i naHoi  KOHCTPYKIIT  MEPEKPUTTS  HEONANIOBAIBHOrO  TiABANY  JIHIAHI

TEIUTONPOBIHI BKIIOUEHHSI BIJICYTHI.

¥, - TOUKOBHUI KOE(]IIIEHT TEIUIoNepeadi TOYKOBOTO TEILIONPOBITHOTO BKIIOUSHHS,
B1/K Busnauaerbcs 3rigno JCTY 9191:2022:

- JUIs 1aHOi  KOHCTPYKLIi HEONaJTIOBAJIBLHOTO MiJABaTy JiHIKHI  TEMJIONPOBIIHI
BKJIFOUEHHS BIJICYTHI,

Ny. - 3arajibHa KiJIbKICTh TOYKOBHMX TEIUIOMPOBITHUX BKJIFOYEHD — () 1T,

Ry =67,4/(67,4/3,9) = 3,9 M°K/Br.
np

Bigmosinno mo m. 5.2.2 JIBH B.2.6-31:2021 «Ilpu pekoHCTpyKIlii, KamiTaaibHOMY
PEMOHTI BH3HAYCHUX MPOCKTHOIO TOKYMEHTAIIEI0 YaCTHH OYMiBMl ... JJISI HEMPO30pUX
OTOPOKYBAIbHUX KOHCTPYKINIH .... JOMYyCKA€ThCA 3HIKEHHS 3HAY€Hb TMPHUBEICHOTO
Omopy Terutonepenadi 10 pisHA 75 % Bl Ry min Mpu 000B’SI3KOBOMY BHKOHaHI yMOB

JUTSL ITAX €JIEMEHTIB TETUI0130JII1HHOT 000JI0HKH 32 (popmyramu (5) ta (6).

[TepeBipka ymonu (4): Rz, 2 Rqmin, 3,9 >5,0x 0,75 = 3,75. Otxke, ymoBa
BUKOHYETHCH.

Pizauito temmepatyp AOjyi_g; MK TEMIEpaTypord BHYTPINTHBOTO TIOBITPSI Ta
MIPUBEJACHOID TEMITEPaTypOI0 BHYTPIIIHIX OTOPOKEHb MPHUMIIICHh PO3PaXOBYIOTh 3a
dbopmyoro (K.1);

[IpuBenena TemmnepaTypa BHYTPIIIHBOI moBepxHi, °C, po3paxoByeTbesa 3a (HOPMYIIOH0
(K.3).
Oginpn = 22 — (22-(-22))/5,9/3,9 = 20,1 °C;
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Asiyy = Ag g = 67,4 M* - 3arabHa MIIOIIA NEPEKPUTTS, M?,

ABipi—g; =22-20,1=1,9 °C;

JlommycTuMa 3a CaHITapHO — TITIEHIYHUMH BHMOTaMH PI3HUISI MIXK TEMIIEPATypOIO
BHYTPIIIHBOIO TMOBITPS 1 NPHUBEACHOK TEMIIEPATypOl0 BHYTPIIIHBOI IOBEpPXHI
OTOPOKYBAJILHOT KOHCTPYKITIT JJIsT TIEPEKPUTTS HAJ XOJOJHUM ITiIBAJIOM CTAaHOBUTH
ABini—si max = 2,0 °C 3rimno Tabnuii 3 JIbH B.2.6-31:20216.

[TepeBipka yMoBH (5): ABipt—si< ABint—simax 1,9 < 2,0. OTxe, yMOBa BUKOHYETHCS.

KoedirieHT TepMiuHOI OJHOPITHOCTI OTOPOKYBAIBHOI KOHCTPYKIli I' BU3HAYAIOTh
3a popmyioro (K.1)

r=Rsup /Ry,

Cywmimiene mokputts: ¢ = 3,9/3,9 = 1,0 »?*K/Bm.

3.1.4 Ilipjoru mo rpyHty
CramioHapHuil y3araJlbHeHU KOeQILI€HT Teruionepeadyl TPAHCMICIEI MIOT IO
rpyHTy BignosigHo g0 JCTY 9190:2022.

Ta6mwmst 5 Cknaj miaoru mo rpyHTy (IPOEKTHI 3HAYCHHS):

Ne HasBa i - mapy ToBuuHa, | TemionpoBiHICTS, TePMquHH Howmep warepiany
. OIIp LIApy, | 3TiAHO J0JATKy A
3/m KOHCTpYKIH MM Br/(uk) (M*K)Br | JICTY 9190:2022
1 Jlinoneym 5 0,17 0,03 8
2 [Tino6eron M 600 100 0,18 0,56 38
3 ExcTpynoBanuit
MiHOTIOJIICTPUPOIT 100 0,035 2,86 2
4 I'igpoizonsiis 2,5 0,17 0,015 86
5 ApmoBanwmii map 6eToHy 150 2,04 0,074 52
[lap micky 100
6 [ap meOHs
BTpaMOOBaHUM B IPYHT 100

Tepmiunuii onip Tenaonepeaayl miajiory no rpyHTy 3HaX0AuMO 3a (PopMyJIoLo:
Ry =3
7€ O — TOBILMHA APy KOHCTPYKIUIi MIJJIOTH, M;
A — TETUIONPOBIAHICTH 1Iapy KOHCTpYKIii mianoru, Br/(m? K).
R; =0,03 + 0,56 + 2,86 + 0,015 + 0,074 = 3,539 m>K/Br;
Koedimient teronepenaui no rpyuty Uy, Br/(mM*-K), skmo d; > B, (mocepenHbo

i301p0BaHa mijgora), = 8,2 < 8,7, Bu3Ha4aroTh 3a hopmyiorwo (b.1):

U =——2_1nZ+1)
d;

_T[B'l'dt
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ae B —xapakTepHuil po3Mip MiJIOTH, IO JOPIBHIOE BITHOIICHHEO IUIONII M1JI0TH

Ha MMOJIOBHHY TIEpUMETpa IiJJIOTH, BU3Ha4arTh 3a Gpopmyioio (B.3) ;
A
= ﬁ ,

ne A — moma mgioru, 367,1 m?

P — 30BHIIHINA IepuMeTp mianory, 83,7 m?;

B =367,1/0,5-83,7 = 8,7,

d; - ckBiBaJIeHTa TOBIIMHA ITiIJIOTH, PO3PaxoBYIOTh 3a hopmysioro (b.4):

d;=w+ A -(Rgi+ Rr+ Ry, ),

Jie W — 3arajibHa TOBIIMHA 30BHINIHBOI, BKIIOYa4H Bei mapu, 0,65 M;

A — TEIUIOMPOBIAHICTH TPYHTY, MpHUiMaloTh 3rimHOo 3 Tabmuner b.1 JICTY
9190:2022, 2,0 Bt/(Mm*'K) niis micoxk;

Rg; - TennoBui BHYTPIIIHIN OBEPXHEBUI OMip, MPUHMAaIOTh 3rigHO 3 Tadnuiero b.2
JCTY 9190:2022, 0,17 Bt/(m*K);

R — Tepmivnumii omip MiforH BKIKOYa0uH BCi mapu, M* K/BT;

R, - TeryIoBUil 30BHINIHIN MOBEPXHEBUN OMIip, MPUIUMAIOTh 3rigHO 3 Tabmuieo b.2

JACTY 9190:2022, 0,043 Bt/(M*'K);
d,=065+20 (0,17 +3539+0,043) =82 wm;
U = 2-2,0/(n8,7 +8,2) In((8,7/8,2) + 1) = 0,25 Br/(m*-K).
CramioHapHuil y3arajJbHEHUN KOE(IIIEHT TeIUIoNnepeaayl TPAaHCMICIEIO M0 TPYHTY,
H 4, B1/K, po3paxoByioTs 3a popmyioro (b.5):
Hy=A-U, +P-¥

ne W — niHIMHUN KoeIieHT Teronepeaayl TeIIONPOBIIHOIO BKIIOYEHHS By3JIa
CHOJIyYeHHsSI KOHCTPYKIli MiJUIOTH MO TIPYHTY, AO 3O0BHIIIHIX CTiH 3 (acaaHomo
Tertoizofsiiero ToBumHo 100 mm, mpuiimarots 3rinno 3 JCTY 9190:2022, 0,98
Bt/(m-K),

H,=367,1-0,25+83,7-0,98=173,8 Br/K.
BianosiznHo, omip Temionepeaayi o rpyHTy CTaHOBUTb:
R=A/H, =367,1/173,8 = 2,11 m°K/BT.

3.1.5. CaiT/10np030Pi OropozKyBa bHi KOHCTPYKIIL

HopmaruBHe 3HaUY€HHS TEPMIYHOTO OMOpYy Teruionepenadi aist | kiiMaTudHOT 30HU
(3rigao IBH B.2.6-31:2021) cknagae 0,9 (M°C/BT).

JIo yCTaHOBKM TPUHMAIOTBCS  CBITJIONMPO30PUX  KOHCTPYKIH  OJOKM 13
MOJTIBIHIIXJIOPUTHOTO 5 - TH KaMEpHOTro mpoQiio, 3 MOHTAXHOIW MHpUHOI0 80 MM
(Ripogp = 1,0 M’ K/BT), 1BOKaMEpHHMM CKJIONMAKETOM IIMPUHOK 40 MM, 3allOBHEHOI'O
aproHoM, J1Ba CKJia 3 eHeprozoepiratrouuM HanuiaeHHsIM 41 — 12Ar — 4 — 16Ar — 44,

(Ren = 1,3 M°K/Br).

Po3paxoByeMo mnpuBeneHuil omip Teronepenaydi BikoHHuUX OnokiB 13 [IBX Ta
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JIBOKAMEPHHUMH CKJIOMAKETaMHM JIJIsl 3 — X CTYJIKOBOTO BIKHA B MPUMIIIIEHI KJIACY:

ne Fs = 3,06 M’ - 3arajibHa oA BIKHA;

Fo=2,39 M’ - 3arajpbHa IUIoIa CKJIOIIAKETIB;

Fupop = 0,67 M° - 3araibHa rIoma mpodigsHuX exementis i3 [IBX (pam BiKOHHHX
0JIOKIB, IMITOCTIB, TOIIO);

Ren = 1,3 M°K/BT - mpuBeieHnmii omip Teronepeaadi TepMidHO 0XHOPIIHOTO
ckionakety tumy 4 — 12Ar — 4 — 16Ar — 4,

Rupog = 1,0 m? K/BT - npuBe el omip Teruonepenadi exeMeHTis i3 npodimo IIBX
TOBIIUHOIO 80 MM;

K; - miniltHuit KoedinieHT Tertonepenayi JiHIHHOTO TEIIONPOBIJHOTO BKIIOYEHHS,
B1/(M-K):

- JIIHIIHI TEIUIONPOBIAHI BKJIIOUYEHHS B 30HI IPUMUKAHHS CKIIOMAKETY 10 pPaMH 13
[IBX mipu 3arnuOiaeHH1 JUCTAHIIIHHOT paMKH BITHOCHO IITanuka 5 MM cTaHOBUTSH - 0,06
Bt/(m-K).

L; - muiiHAA po3Mip (IPOEKLA) JIHIMHOTO TEMJIONPOBIIHOIO BKIIOYEHHS, M:

- JIHINAHI TETUIONPOBIIHI BKJIIOYCHHS B 30H1 IPUMHUKAHHS CKJIOMAKETYy J0 PaMH 13
[IBX — 14 wm;

L;- kj =0,06 - 14 = 0,84 Br/K;

Tonai npuBeaenuii onip remonepenadi BikoHHux 0110kiB 13 [IBX ta nBokamepHumMu
CKJIOTIAKeTaMU CTAaHOBHTD:
Rsqp = 3,06/(2,39/1,3 +0,67/1,0 + 0,84) = 0,91 M* K/Br.:
ITepesipka ymoBu (1): Rypp = Rqmin: 0,91 2 0,9. OTke, yMOBa BUKOHY€TBCS.
[lepeBipka ymoBu (3):

1e ty, - TeMIeparypa BHYTPILIIHBOTO NOBITPsI, B 1aHoMy Bunaaky 22 °C srigno IbH
B.2.6-31:2021;

0 - PO3PAXyHKOBA TEMIIEpaTypa 30BHIIIHBOTO TOBITPs, st [ TeMmiepatypHoOi 30HH
Mminyc 22 °C srigno JIBH B.2.6-31:2021;

ABp =22 - (22 - (-22))/8,0/0,91 = 15,96 °C

[Ipu t, = 22 °C; ¢ = 50 % Temneparypa TOYKH POCHU BHYTPIIIHHOTO MOBITPS
cTtaHoBUTh AOg; ,in= 11,1 °C.

ABp >ABg; min, 15,96 > 11,1. OTxe, ymoBa (3) BUKOHYETHCS BITHOCHO TOYKH POCH.
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3.2 TenioBOJIOTiCHUIA CTaH OTOPOIKYBATbLHIUX KOHCTPYKILIi.

TeruioBonoricHUN CcTaH 30BHIMIHIX OTOPOKYBAJIBHUX KOHCTPYKINIA BU3HAYAETHCS
srigao JICTY b B.2.6-192:2013.

HeoOxigHiCTh OINIHKK TEIJIOBOJIOTICHOTO CTaHy IMpU IPOEKTYBaHHI 30BHIIIHIX
OTOPOKECHB JIJIsi BU3HAYCHHSI 3aXO0/1IB 10/10:

- 3amo0iraHHs MOXKJIMBOCTI 3BOJIOKEHHS MaTepiaaiB OropoKyBalbHOT KOHCTPYKIII;

- YHHMKHEHHS MOJKJIMBOCTI KOHJEHCAallll BOJSHOI Mapd Ha BHYTPILIHIA MOBEpPXHIi
OTOPOJIKYBAJIbHOI KOHCTPYKIIIT,

- 3amo0iraHHs MOXJIMBOCTI KOHJIGHCAIlli BOJSHOI Mapu B TOBII OrOPOKYBaIbHOI
KOHCTPYKIIi;

- 3a0e3IeueHHs] YMOBH BiJ'€éMHOTO a00 HYJILOBOTO PIYHOI'0 OaJIaHCy BOJIOTH B TOBIII
OTrOPOJKYBAJIbHUX KOHCTPYKIM (YMOBH BHUBEICHHS 3a IIEepioj BOJOrOBijjayl BCi€l
BOJIOTH, 1110 CKOHICHCYBAJIacs 3a Mepioj] BOJIOTOHAKOITUYEHHS).

3.2.1 3oBHIiIHI CTIHU

Tabauist 6 Ckiaz CTIHOBOTO OTOPOIKEHHS

4 =l i > <
: | 2 |E4 .83 5| =228
= T~ oo |l E=D| &E=A 8 Ed
. o A =Ll e S S5 O s o
Ne Hasga i - mapy = 25 =% | 5 £ gl E z2E g 25
3/1 KOHCTPYKIIii = &T | EZ|TE ; & E 7 = 2o
@ m S>»|cag| EEE S o
S = 28| 8| Ogxd o = F
= = o E o = %5 o E«I Q
() = o T = K
= S 3
y | Saxucnauementho- 10 | 087 |0011| 0098 | 0102 67
nHillaHa ITyKaTypKa
2 MiHepabHi TUTUTH 150 0,0376 | 3,989 0,38 0,395 1
(rycrusa 115 kr/m°)
3 Ilerna kepamiuna 380 | 081 | 0469 | 011 3,454 74
BamusiHO-T1iIIaHa
4 INTyKaTypKa 20 091 10025 0,12 0,25 66

3riguo Tabmuii B.2 JIBH B.2.6-31:2021 po3paxyHkoBa TeMIiepaTypa BHYTPIIITHHOTO
noBITps NpuiitMaeTbes t,= 22°C, BiIHOCHA BOJIOTICTh NOBITPs P = 50%.

3rimo 3 tabmunero b.1 gomarka b JICTY-H b B.2.6-192:2013 Bu3Ha4aroThCs
napIiagbHI THCKA HACUYEHOI BOJISTHOT TapW BHYTPINTHHOTO Ta 30BHINTHBOTO TOBITPS:

E, = 2645I1a - npu TemmnepaTypi BHyTpilIHbOTrO 1MoBiTps 22 °C;

E, =412 Ila - npu temneparypi 30BHIIIHLOr0 NoBiTpst -4,7 °C (B ciuHi).

@, = 83% - BiTHOCHA BOJIOTICTh 30BHIIIHBOTO MOBITPs (B CIUHI).

Busnayaemo mnapuiajibHi THCKM BOJSIHOI Mapu BHYTPIIIHBOTO Ta 30BHIIIHBOTO
HOBITPSL:
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e, = 0,01 ¢, E, =0,01-50-2645 = 1323 Ila;

e, =0,01 @, E,=0,01-83-412 = 342 IIa.

Busznagaemo po3noain temmnepartyp i(x), °C, Mo TOBIIMHI KOHCTPYKIIIT 3a

bou— tsos (1

dopmysoro (5): t (x) = t, — “Roy (0[—6 + Rx)

ne t, - BHyTpIlIHS Temrneparypa npumiiieHus, °C;

t, - po3paxyHKoBa TeMIieparypa 30BHIIIHBOTO MOBITPs, °C, sSIK cepeaHs MicsS4Ha
TeMIlepaTypa moBITPS;

Ry - omip Temnonepenayi oropoKyBaJlbHOI KOHCTPYKUIi (OAHOPITHOI YaCTUHU),
(M?-K)/Br;

0, - KOe(IUIEHT TEeIJIOBIAAAaul BHYTPIMIHbOI MOBEPXHI OrOPOKYBAJIBHOI
koucTpykuii, Br/(m? K), mpuiimarots 3rigso JICTY 9191:2022;

Ry - omip Ttemronepenadl 4YacTUHM OTOPOKYBAIBHOI KOHCTPYKIIi, IO
po3TaimoBaHa MK BHYTPIIIHBOIO TOBEPXHEI0 Ta IUIONMIMHOI, AJSl SKOi MPOBOIUTHCS
po3paxyHOK, (M K)/BT.

Busznauaemo posmnoain temmepatyp t (x), °C, Mo TOBIIMHI KOHCTPYKIIII:

- JUISl BHYTPIIITHBO1 TTIOBEPXHI:

t(1)=22-[(22 - (-4,7))/4,65](1/8,7) = 21,3 °C;

- Ha Mexi1 1-ro Ta 2-ro mapy:

t(2) =22-[(22 - (-4,7))/4,65](1/8,7 + 0,025) = 21,2 °C;

- Ha MEX1 2-T0 Ta 3-T0 mapy:

t (3) = 22- [(22 - (-4,7))/4,65](1/8,7 + 0,025 + 0,469) = 18,5 °C;

- Ha Mexi 3-To Ta 4-To mapy:

t(4)=22-[(22 - (-4,7))/4,65](1/8,7 + 0,025+ 0,469 + 3,989) = - 4,4 °C;

- Ha MOBEpxHI 4-10 mapy:

t(5) =22-[(22 - (-4,7))/4,65](1/8,7 + 0,025 + 0,469 + 3,989 + 0,011) = - 4,5°C;

t,°C

30,0

25,0
20,0 21,3 21,2

18,5
15,0

10,0 —\

0,0

50 0 0,025 0,494 4483, , 4,494, ¢

-10,0

X, IM

Puc.1 Po3noaun temneparyp y TOBLI 30BHIIIHBOT CTIHU
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Y wmacmTabi omopiB MapONPOHMKHEHHIO OyayeEMO 3ajeXHICTh MHapIliaJbHOIO

TUCKY HACUYEHOI BOJISTHOI MAapH Ta MapIiaibHOTO TUCKY BOASHOI MapHu.

p, Ila

R, mr/(m-ron-Ila)

Puc. 2 Po3nonin mapiiianbHUX THCKIB y TOBIIII 30BHIIIHBOI CTIHU

Ckinbku niHiT E Ta € He mepeTuHaThes, 110 CBIIYUTD MPO Te, 110 MPOIEC

KOHJICHCAIlii BOJISIHOI IMapy B TOBII OrOPOJIXKYBaJIbHOI KOHCTPYKIIi HE B110YBa€EThCSI.

ImMiH. | Apkyw

Ne dokym.

llignuc

fAama
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3.3 OuiHkKa TeIIOCTIHKOCTI OrOPOIKYBAJIbHUX KOHCTPYKIii

3.3.1 Oninka TemyaoCcTiiiKOCTI 0ropoI:KyBaJbLHUX KOHCTPYKILiH B JIiTHii nmepion

Tak Ak cepenHs Temmeparypa HalOUIbLI Xkapkoro Mmicaus (aumnHsa) MeHme 21°C
(19,8°C < 21°C) T0 3rigmo 1.6.7. JBH B.2.6-31:2021 TemmoCTIiiKiCTh
OTrOPOKYBAJIbHUX KOHCTPYKI[IHM B JIITHIHM MEepioJ] pOKY A03BOJISIETHCS HE TIEPEBIPATH.

3.3.2 OuiHka TemoCcTiiKoCTI NpUMillleHb B 3UMOBHMI Nepioj

3rigno m. 6.7. JIBH B.2.6-31:2021 3a HasBHOCTI B OyHiBJIi CHUCTEMHU OIAJCHHS 3
ABTOMATUYHHUM JEUEHTPAII30BaHUM pEryJIOBaHHSAM TEMIEPATypu BHYTPIIIHBOTO
MOBITPS TEIIOCTINKICTh MPUMIILIEHD B XOJIOAHUI NEP10J] pOKY HE MEPEBIPSIOTH.

Hana OyniBng oOnajHaHA CUCTEMOIO ONAJCHHS 3 aBTOMATUYHHMM PETYJIIOBAHHAM
TeMIlepaTypy BHYTPIIIHBOTO MOBITPSA, MPOEKTOM IMepeadadyeHo OMNaatoBalIbHI MPUIIaIu
o0JiaTHaH1 TEPMOPETYJISTOPAMH.

3.3.3 Bu3HayeHHsI MOKA3HUKA TENJI03aCBOECHHS MOBEPXHEI0 MiIJIOTH

Terno3acBo€HHsSI OrOpOKYBIBHUX KOHCTPYKLi Bu3HayaeTrbes 3rinHo JCTY b
B.2.6-190:2013. Tabauus 7 TernnodizuuHi XapaKTEPUCTUKHU T1JIOTH.

) > B o S
d g & = | &
2 = ) 5y 8 a
= - | B g w ) =Y
. ‘= = =N = I\
Ne| Hasea i - mapy| & é'ﬁ = < g T~ = 2 < ]
3/ | KOHCTPYKIIii =) E T 5 s 2 &% 5 g 28
T~ m = —
= B aa) I oo a, = 5o
2 |8 2 3 = & &
o = s e @) ==
= = S
o T
1 [ToxpuTTs MoK 5 0,17 0,029 451 0,131 88
Beron HiznproBaTuii
2
(600 kr/r) 100 0,18 0,556 572 3,181 38
3 | VYremmnosau 100 0,032 3,125 0,34 1,063 4
4 | T'ippoizomnsiris 2,5 0,17 0,015 456 0 81
5 | berosn (1200 kr/m?) 220 1,86 0,118 16,77 1,979 65

OcCKiTbKY TIEpIIUX N 1M1apiB OrOPOKEHHS MarOTh TEIIoBY iHepmio Dy + D, = 0,131 +
3,181 = 3,312 > 0,5, Toml koedillieHT TEII03aCBOEHHS MOBEPXHI BH3HAYAETHCS 3a
bopmynamu (26):

Yn=Y1= (2" Ry sf: $)/(0,5+ Ry s7)
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Yon=Y;=(2-0,029 - 4,51% + 5,72)/(0,5 + 0,029 - 5,72)= 10,36 B1/(m>'K)
[TepeBipka ymoB 1.6.8.JIBH B.2.6-31:2016 Y, < Y, ma = 10,36 B1t/(M*K) — nnsa
rpomMajcbkux OyaiBensb gaHoro tumy 10,36 < 12 oTxe yMOBa BUKOHY€ETHCS.
3.4 Po3paxyHkoBa OLIHKA MOBITPONPOHUKHOCTI OTOPOIKYBAJIbHUX KOHCTPYKIil
Po3paxyHkoBa  OIlIHKa MOBITPONPOHUKHOCTI ~ 30BHIIIHIX  OrOPOJKYBaJIbHUX
KOHCTpYKIIiM Bu3HavaeThes 3rigHo JCTY b B.2.6-191:2013.
Tabnuus 8 IloBTOpIOBaHICTh Ta MIBUAKICTh BITPY 332 CTOPOHAMMU CBITY B CI4HI JIJIst
M. Kuis 3rigao JJCTY-H b B.1.1-27:2010

IToBTOpPIOBaHICTL HANPSIMY ITOBITPSL, %

CepeHa MBHAKICTE BITPY, M/C

ITa ITa Cx Cx IIn Cx IIx IIn 3 3 ITa 3
11,2 4.6 5,8 11,9 14,1 14,0 23,5 149
3,2 2,0 1,7 2,0 2,7 3,0 3,0 29

MakcumainbHa 13 cepeIHIX MIBUIKOCTEN BITPY 3a pymMOaMu B CidHI 3 MOBTOPIOBAHICTIO
23,5 % 1 6inb1ie cTaHoBUTH - 3,0 M/C B 3aX1THOMY HAIPSMKY.

Bucora OyzaiBai BiJ piBHS MIAJOTM HEPLIOTO MOBEPXY O BEPXY BUTSKHOI IIAXTH —
11,84 m. Bucota nosepxy - 3,6 M.

3.4.1 Po3paxyHOK MacOBOi NOBITPONPOHUKHOCTI 30BHIllIHIX CTiH

BuzHauaemMo TOBITPONPOHMKHICTh OJHOPIAHMX JUISHOK CTIHOBOiI KOHCTPYKINI 3
MOCTIJOBHUM PO3MIIICHHSAM IIapiB mpu pizHuUil Tucky Ap = 10 Ila.

Tabmus 9 Ckitag 30BHIIIHBOT CTIHU Ta TOBITPONPOHUKHICTH OJTHOPITHUX IapiB

(Tabmuug 3 JICTY b B.2.6-191:2013)

Tosmuna PisHums HOBlTponpOH
Ne Hassa i - mapy KoHCTpYyKIiT 3paska TUCK HIKHICTR
3/m Py by BUIIPOOOBYBAHHS A lglla Gpo,
d. Mmm Po, (kr/mM> o)
1 BamHsHO - minana mrykarypka 15 10 0,07
[ernsiHe MypyBaHHS 13 TOBHOTLIO! IIETIIN HA
2 [IEMEHTHO — MII[AHOMY PO34HHI 250 10 0,56
3 MiHepanoBaTHI INIUTH KOPCTKI 50 10 5

Bu3Hayaemo NUTOMY Bary 30BHIIIHBOIO Ta BHYTPIIIHBOIO MOBITPs 3a Gop. (4),(5):

y, = 3463/ (273 +t,) = 3463/ (273 + (-22)) = 13,8 H/m>;

ve = 3463/ (273 +t,) = 3463/ (273 + 22) = 11,7 H/m>.

ne t, - po3paxyHKOBE 3HA4YEHHS TEMIIEpaTypH 30BHIIIHLOrO MoBiTps, °C, M0
MpUIMaEThCS 3alekHO B TemnepatypHoi 3ouu JIbH B.2.6-31:2021;

t, - pO3paxyHKOBE 3HAYEHHS TEMIIEpaTypH BHYTPIIHbOrO MOBITPs, °C, w10
NpUiMa€eTHCS 3aJI€KHO BiA npu3HadeHHs Oynuuky 3rigao JIbH B.2.6-31:2021,

Busznayaemo po3paxyHKoBY pi3HULIIO TUCKIB Ap, I1a 3a popmyoro (3):

Ap :(H- hl)( Vs~ y6)+0103 Vs V2 Bv
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ne H - Bucora OyauHKy Bifl piBHS MIJJIOTH MEPIIOTO MOBEPXY /0 BEPXY BUTSHKHOI
IaXTH, M;

hi - BuCOTa BiJ piBHS MiJAJIOTH TEPIIOTO MOBEPXY 10 CEPEAMHU OTOPOHKYBAIBHOT
KOHCTPYKIIIi i-TO IOBEPXY, JJIsI SIKOTO MPOBOIUTHCS PO3PaXyHOK, M;

Vs Vs - IATOMA Bara BiAOBIIHO 30BHIIIHBOTO Ta BHYTPIiIIHBOrO OBITps, H/M®;

V - MakcuMajbHa 13 CEpEIHIX IIBUAKOCTEH BITPY 3a pymOamMu 3a Cid€Hb, M/C,
MOBTOPIOBAHICTD SIKUX ckiagae 16 % ta Ounbiie, npuitasTa 3rigHo 31 ACTY-H b B.1.1-
27:2010;

By - KoediieHT, M0 BpaxoBye 3MiHY HMIBUJIKOCTI MOBITPS 32 BUCOTOIO OYIIBII, SIKUMA
npuiiMaetrbes 3rigHo 3 Taomumero 2 JICTY b B.2.6-191:2013 npum MicreBicth 3
PIBHOMIPHO po3TaloBaHUMU neperikoaamu nonan 10 m. cranoButs 61m3pko 0,65.

- g 1- ro moeepxy: Ap = (11,84-0,5-3,6)"(13,8-11,7)+0,03-13,8:32-0,65= 18,0
ITa:

- s 2- ro moBepxy:Ap = (11,84-1,5-3,6)(13,8-11,7)+0,03-13,8-32:0,65 = 10,8 I1a;

Busznagaemo MacoBy MOBITPOIIPOHUKHICTD IIAPiB KOHCTPYKIIIT BU3HAYAIOTH 32

dopmymnoro (2): GAP=GAP0-(Ap/Ap,)"

7€ N - ToKa3HUK (GiIbTpaIlii, 3a BICYyTHOCTI JAaHUX MPUUMAETHCS: JIJISl yTETUTIOBAYIB 13
MiHepanbHOI BaTH - 1,5; muist merasHo1 kinaaku - 0,8; nis BikoH Ta aBepeit - 0,67.

Po3paxyHOK BUKOHY€MO B TaOJIMYHOMY BUTJISL:

Tabauus 10 Po3paxyHOk MacoBoi MOBITPONPOHUKHOCTI

S N

([« ~
° 2| D2

5 Ixn] ES

T o 5 & =
Ne . =i = R 2o
Hasga i - mrapy KoHCTpyKIIii =i n E o =
3/m s = 5 E Z g
= 5 — & @

o E-, = E O

2. 2 B o E

£ ~ X £ o

M ‘" T

o g

= =i
=
=

1 | BamnsiHO-TiIaHa mMITYKaTypKa 0,07 0,8 | 18,0 0,28

[lernsiHe MypyBaHHS 13 TOBHOTLJION IIETIIH HA

2 [IEMEHTHO — IMIAHOMY PO3YUHI 0,56 08 | 180 | 2,243
MinepanpHi ity (ryctunaa 100 KF/MS) 5 1,5 | 18,0 | 40,335

4 | 3axucHa JeKOpaTHBHA IITYKaTypKa 0,027 | 08| 18,0 | 0,108

MacoBa TOBITPOIIPOHUKIHMBICTG CTIHOBOTO OTOPOJKEHHS BU3HAYAETHCS 34

dopmysoro (6): () (5%

i=1 i=]

ne Op - TOBIIMHA 1-TO MaTepialy 6araTomapoBOTr0 OTOPOIKEHHS, M;

d - rToBmmHA 3pa3ka Marepially JUIsl SKOTO 3IHCHIOBAJIUCS BHUIPOOYBaHHS
Apkyw
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MOBITPOITPOHUKHOCTI, M;

Tabaums 11 Po3paxyHok MacoBOi HOBITPOMPOHUKHOCTI JIsI BCi€] KOHCTPYKIIii

=

= % 1S g

< E v =

< = =

§ = é -2 =

& E : 2 >

Ne . < © s = 3

Hasga 1 - mapy KoHCTpyKIii T 8 S z )

3/m = 2 = g e

=S = E 2

g3 = & o

= g 5 0

: : -

= 2

=
1 | BanHsHO-MiIaHa MITyKaTypKa 15 20 2,679

Llernsine MypyBaHHS 13 MOBHOTLIOT LIET/IN Ha

2 | IeMEHTHO — MiMAHOMY PO3YHUHi 250 380 0,218
3 | Minepansni it (ryctuna 100 kr/v’) 50 150 0,012
4 | 3axucua sexoparusHa wryKaTypKa 15 10 8,333
Cyma 11,242
GX, xr/(m*Ton) 0,088

HopmarnBHa MacoBa mOBITPONPOHUKIUBICTE CTiH 3rigHo Tadmumi 1 ICTY b.B.2.6-
191:2013 cramoBuTh: GX= 0,4 kr/(M*TOm), OTXKE Ha TOBEPXY pO3PAXyHKOBA
MOBITPOTIPOHUKIIUBICTH HE MEPEBHUIITYE TOTYCTUMOTO 3HAYCHHS.

3.4.2 Po3paxyHOK MacOBOi MOBITPONPOHUKHOCTI BIKOHHUX 0JIOKIB

Bikonni Omokm BukoHani 13 [IBX - mpodimiB Ta 3amoBHEHI JABOKaMEPHUMU
ckionakeramMu 41 — 12Ar — 4 — 16Ar — 4i - TOBITPONPOHHUKHICTh BIKOHHOTO OJIOKY TpH
pizummi THCKIB Ap = 100 ITa cranosuts 0,32 M°/(M°Tox) 11t BikoH 3-ro Kiacy 3rizao EN
12207:2000, noka3nuk pexumy pinprpauii n = 2/3 (0,67). Koedimient, mo BpaxoBye
3MIHY IIBUIKOCTI MOBIiTPs - 0,4.

[TuToma Bara 30BHIITHROTO Ta BHYTPIIIHBOTO MOBITPS po3paxoBaHa B 11. 3.4.1.

Bu3Hauaemo po3paxyHKOBY pi3HUINO THCKIB Ap, [1a 3a hopmysioro (3):

- s 1- ro moepxy: Ap = (11,84-0,5-3,6)+(13,8-11,7)+0,03-13,8-32-0,65= 18,0 I1a:

BusnagaeMo 00’ €MHY MOBITPONPOHHKHICTH BIKOHHOTO OJIOKY 32 opmyIioro (2):
GAP=G4P%-(Ap/Ap,)"
- s 1-ro moBepxy: G4P = 0,32-(18,0/10)%® = 1,1 m%/(m?1on).
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HopmaruBHa macoBa MOBITPONMPOHUKHICTh BIKOHHMX OJIOKIB 3rigHO Ta0muil 1

JICTY B B.2.6-191:2013 cranosutb: GK = 4 xr/(M°Tox), OT)Ke HaHHMil BIKOHHMIH GIOK

MO€ BUKOPUCTOBYBATHCh Ha BCIX MOBEpXax JaHOi Oy/IiBJIi.

Po3paxyHOK MOKa3HHUKIB eHEPronoTpedu Ta eHeProcnoKUuBAHHS

1. XapakTepucTHKa Tenjonepeaadi Tpancmicii

Ne Buj oropomxyBanbHO1 < _ % @
3/n KOHCTPYKIIii "= A od - oL | B i % B &
SR TN I
Sy M E T T
30BHIIIHI CTIHU 2718 4,31 0,23 - 1 1| 63,1 63,1
2 | [TepekpuTTs XOJIOAHOTO TOPUIIA 4345 6,15 0,16 - 0,9 0| 63,7 0
[Tizyrorn mo TpyHTY Ta CTiHH, IO 367.1 211 i 1 1| 1738 | 1738
MEXYIOTb 3 TPYHTOM
5 | [lepexpuTTs HaT HEOTIATIOBATHHIM 67,4 3,9 0,26 - 1 1| 17,3 17,3
miaBaIoOM
6 | CiTJIONPO30pi OTOPOIKYBATBHI
KOHCTPYKLi 525 | 0,91 11 - 11 577 |57,7
7 | Bxigni neepi 8,2 0,8 1,25 - 1| 10,3 10,3

Heraqyn = 385,7 BUK. Hypaqic = 322,1 Br/K.

Cymapna temionepeiaya TpaHCMICI€I0 po3paxoBaHa 3riiHo 3 ¢hopmynamu (9) ta (10)

JICTY 9190:2022 niist KOKHOTO MICSIIS, JJISI PSKUMIB ONaJICHHS Ta BEHTHIIALIT

Mic rom., t 0c Oint,set,H Hu tr adj QHitr
CiueHn 744 -4,7 22 385,7 7662
JroTuii 672 -3,6 22 385,7 6635
bepesenn 744 1 22 385,7 6026
KBiTeHb 720 9 22 385,7 3610
TpaBeHb 744 15,2 22 385,7 1951
UepBeHb 720 18,3 22 385,7 1027
JIuneHp 744 19,8 22 385,7 631
CepricHb 744 19 22 385,7 861
Bepecenb 720 13,9 22 385,7 2249
Kosrenn 720 8,1 22 385,7 3860
Jlucronan 720 1,9 22 385,7 5582
['pynenb 744 -2,5 22 385,7 7030

Mmic roa., t Oc Oint,set,H Hc.tr,adj. Qc.tr
CiueHb -4,7 24 322,1 0
Jlrotnit -3,6 24 322,1 0
bepesenn 1 24 322,1 0
KsiteHns 9 24 322,1 0
TpaBeHb 15,2 24 322,1 0
UepBeHb 720 18,3 24 322,1 1322
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JInneHs 744 19,8 24 322,1 1007
Cepnenb 744 19 24 322,1 1198
Bepecenb 13,9 24 322,1 0
JKosrenn 8,1 24 322,1 0
JIncroman 1,9 24 322,1 0
I'pynesb -2,5 24 322,1 0

XapakTepuCTHKH TeIlionepeaavi BeHTHJISIIEI0

3HauYeHHS 3arajbHOr0 Koe(ilieHTy Terionepeaadi BEHTUIALIEI0 CTaHOBUTS (27)

Hve,ad,i = Pa Ca(Z' bve Qve,mn + qu,mn) ]

Hy ve,aq; = 0,336 - (1 - 125,2 + 125,2) = 84,1 Br/K.
He peaq; = 0,336 - 1,2 - (1 - 125,2 + 125,2) = 100,9 Br/K.

Mic rofm., t Oc OintsetH Hc ve.adj Qc.ve
Ciuenn 744 -4,7 22 84,1 1671
JroTuii 672 -3,6 22 84,1 1447
bepesenn 744 1 22 84,1 1314
Ksitenn 720 9 22 84,1 787
TpaBeHb 744 15,2 22 84,1 425
UepBeHb 720 18,3 22 84,1 224
JIuneunn 744 19,8 22 84,1 138
CepricHb 744 19 22 84,1 188
Bepecenp 720 13,9 22 84,1 490
JKoBTeHb 720 8,1 22 84,1 842
JIucronan 720 1,9 22 84,1 1217
['pyneHb 744 -2,5 22 84,1 1533

Mmic rou., t Oc Oint,set,H Hc ve adi. Qectr
Ciuens -4,7 24 100,9 0
JIroTuit -3,6 24 100,9 0
bepesenn 1 24 100,9 0
KBiTeHb 9 24 100,9 0
TpaBeHb 15,2 24 100,9 0
UepBeHb 720 18,3 24 100,9 559
Jlunenn 744 19,8 24 100,9 465
CeprieHb 744 19 24 100,9 525
BepeceHb 13,9 24 100,9 0
Kosrens 8,1 24 100,9 0
Jucromnan 1,9 24 100,9 0
I'pynesb -2,5 24 100,9 0
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XapakTepucTHKH BHYTPILIHIX TeNJOHAIAXO0IKEHb

NE E
. o =
= 2 & < I
T & [aa) = T .
8 s M 3 = g5 =
S 5| £ g 2 © B E
&3] 5 2 =] £r | 2 &%
[pusHauenus OyaiBi S E S £ i RS Z 5%
SIS < o = < o
~ jar « jus] = m < > m
m 5 o« T
[} e} =
¥ O = O < [T
= =R = = S =z
= = = 3 s 0
< = ‘= e >~ 5
o [} O B
~ = Q )
o =
AMOynaropist ciMeHHOT MeAUIIUHU 48 2,7 7,0 6,0 12,7

3Ha4YeHHS BHYTPINIHIX TEIUIOHAJXOKEHBb I KOXKHOTO MICAIS TpPUBEIEHI B I1.6.
Hageneni 3nauenHs po3paxoBani 3a ¢popmysnoro (36) JICTY 9190:2022 3 ypaxyBaHHSIM
rpadiky BukopucTanHs 3rifgHo 3 Tabmurero 6 JICTY 9190:2022.

Mic rond., t ron., t Afxonn Dint,mn,1 Dintmn,2 Dintmn3 Qint, KBT
Ciuenn 672 192 4345 2,7 7 6 1310
Jlroruii 672 192 4345 2,7 7 6 1310

Bepesenp 720 206 4345 2,7 7 6 1403
Ksirenn 720 206 4345 2,7 7 6 1403
Tpasenp 672 192 4345 2,7 7 6 1310
Yepsensb 696 199 4345 2,7 7 6 1357
Jlunennp 744 213 4345 2,7 7 6 1450
Ceprienb 720 206 4345 2,7 7 6 1403
Bepecenb 720 206 4345 2,7 7 6 1403
JKoBTeHb 720 206 4345 2,7 7 6 1403
Jlucroman 720 206 434,5 2,7 7 6 1403
I'pynensb 744 213 4345 2,7 7 6 1450

XapaKTepI/ICTI/IKI/I COHAYHMUX TCIVIOHAAXOIKCHDb

CepenHbpoMicsiYHA COHSIYHA pajiallisi Ha BIAMOBIAHI IUIONIMHW BU3HAYEHI 3TiAHO 3

JICTY 9190:2022.

CBiTJIONPO30p1 KOHCTPYKIIIT, III0 BUKOPUCTOBYIOTHCS JIJISl 3aCKJICHHS Oy AMHKY:

- JUTSE TIOKA3HHWKIB OTOPO/IKYBATBLHUX KOHCTPYKIIH 7O TPOEKTHHUX 3aXOMdiB
npuiiMaloTbess BiKOHHI Onoku Ha ocHoBi [IBX - mpodimB 13  3ackieHHSIM
JBOKAMEPHUMH CKJIOTIAKETaMMU:

e KOE(QILIEHT 3arajJbHOr0 MPOIyCKaHHS COHAYHOI eHeprii 3rigHo tadnuil 8 JICTY
9190:2022 nnis notpiitHOTO CKIIHHS 8 = 0,7;

*  TONpPaBOYHUM KOEPIIIEHT JIJIs1 HEPO3CIFOIUOTr0 CKIIIHHS, MPUUMAIOTh 3T1HO
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n.11.3.3.2 ICTY 9190:2022 F,, = 0,9;
*  Koe(iLieHT MpOonmycKaHHs COHsA4HOI eneprii g4; = 0,7-0,9 = 0,63.

Yactka oopamienns npuiimaeThes 3riaHo 3 JICTY 9190:2022 1 cranoButs Fg = 0,3;

B saxocTi pyxomux 3aco0iB 3aTIHCHHS MependadyeHo, 10 BUKOPHUCTOBYIOThCS OLT

3aBICH 3CepeIMHU BIKOH HU3bKOT €(heKTUBHOCTI (TOHIKYBAaTbHUN KOS(PIIIIEHT 3T1THO 3
tabmurero 9 JICTY 9190:2022 nopisutoe € = 0,95).
3aranpHUll KOE(IUIEHT MPOMYCKaHHS COHSYHOI €Heprii CKJIIHHSA 3a HasBHOCTI

COHSYHOTO 3aTIHEHHS: Zg145n= 0,95:0,63 = 0,6;

[1101ma cBITIONPO30PUX KOHCTPYKIIN

[101ma CBiTIONPO30PUX KOHCTPYKIIiif 3riIHO 3 IPOCKTHHMH JaHHMI, M°

I1u ITa - Cx Cx IIx - Cx IIn IIx - 3x 3x. ITu - 3x
5,3 0 21,6 0 3,8 0 21,8 0
KoedinienT 3aTineHH fgp, vty U1 BIATIOBIHOTO HANPAMY
Micsiip KoehimieHT 3aTiHEHHS Ul BIAIIOBIIHOTO HAIPSIMY
ITn ITa Cx Cx ITg Cx IIn ITx 3x 3x ITu 3x
UYepBeHb 0,09 0,00 0,02 0,09 0,27 0,46 0,48 0,36
JlurieHb 0,08 0,00 0,07 0,18 0,37 0,50 0,49 0,37
CeprieHb 0,04 0,00 0,08 0,23 0,36 0,55 0,52 0,35
[TonKyBambHMM  KOE(QIIIEHT 3aTiHEHHSA IS 3aco0IB  PYXOMOIO 3aTiHCHHS

BU3HAYAIOTh 3TiHO 3 popmyioro (43) ACTY 9190:2022.

[TonmwxKyBanbHU KOCDIIIEHT 3aTIHEHHS JUIS 32C00IB PyXOMOT'0 3aTiHEHHS Fp, o]

[MonmxyBanbHAN KOeDIMIEHT 3aTIHSHHS IS 3aC001B PyXOMOTO 3aTiHCHHS
Micsup Fshgl
ITn ITa Cx Cx IIx Cx IIn IIx 3x 3x ITu 3x
Ciuensp 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
JhoTnii 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
bepesenn 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Ksitenp 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Tpasenn 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
YepBeHb 1,00 1,00 1,00 1,00 0,99 0,98 0,98 0,98
Jlunenb 1,00 1,00 1,00 0,99 0,98 0,98 0,98 0,98
Cepnennb 1,00 1,00 1,00 0,99 0,98 0,97 0,98 0,98
Bepecenb 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Korenp 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Jlucroman 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
I'pyneus 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Apkyw
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YacTkoBui MONMPaBOYHUM KOEQIIIEHT 3aTiIHEHHS TOPU30HTY 3rigHo Tabmumi 12 JICTY

9190:2022

KyT 3arinenns a

YacTkoBuit monpaBovYHuid KoeimieHT 3aTiHeHHS TOpu30HTY, Fhor

ITn

ITa Cx

Cx

IIg Cx

Iln

I 3x

3x

I 3x

00

1,00

1,00

1,00

1,00

1,00

1,00

1,00

1,00

YacTkoBul MonpaBoYHUI KOE(ILIEHT 3aTIHEHH AJI 3BUCIB 3riiHo Tadbmumi 13 JICTY

9190:2022

Kyt 3arinenns o

YacTkoBuii OMPaBOYHMI KOS(IIIEHT 3aTiHESHHS IS 3BUCIB, FOV

ITu

ITa Cx

Cx

IIx Cx

IIn

Ilx 3x

3x

I 3x

30°

0,88

0,88

0,90

0,94

0,96

0,94

0,90

0,88

YacTkoBUM MONpPaBOYHUNA KOE(ILIEHT 3aTIHEHHS s pedep 3i1iBa BiA BIKHA 3T1IHO
tabmumi 14-1 JICTY 9190:2022

Kyt 3arinenns a

YacTroBuii TONpaBoYHK KoeDIlliEHT 3aTiHEHHs T pedep 3miBa Bix BikHa, Ffin left

ITu

ITa Cx

Cx

IIx Cx

In

IIx 3x

3x

ITu 3x

40°

0,95

0,96

0,96

0,97

0,95

0,89

0,82

0,87

YacTtkoBuii momnpaBovYHUN KoeiIlieHT 3aTiHEHHS ais pedep cmpaBa Bia BiKHA 3T1IHO

tabmumi 14-2 JICTY 9190:2022

Kyt 3ariHeHHs o

YacTkoBui onpaBoYHuil KoedillieHT 3aTiHeHHs 1 pedep 3iiBa Bix BikHa, Ffin

right

I1n

ITa Cx

Cx

IIg Cx

I

ITx 3x

3x

I 3x

40°

0,95

0,87

0,82

0,89

0,95

0,97

0,96

0,96

[TonmxyBasibHI KOe(IIIEHTH 3aTIHEHHS 30BHIMIHIMU TepemkonaMu Fg, po3paxoBaHi

3a popmymnoro (43) ICTY 9190:2022.

[ToHmXyBaJIbHI KOE(IIIEHTH 3aTIHEHHS 30BHIIIHIMU MEPEIIKOIAMHU

[NonmxkyBansHuil KoedimieHT 3aTiHeHHS, Fy,

IIn ITa Cx Cx IIg Cx IIn Ilx 3x 3x ITa 3x
0,95 0,87 0,82 0,89 0,95 0,97 0,96 0,96
Apkyw
55-EE o5
ImMiH. | Apkyw Ne dokym. llignuc | Aama




Hemnpo3zopi enemeHTH, SKi MiAAalOThCSA 1HCOJAIII, - II€ 30BHINIHI CTIHH YOTHPHOX
(dacaniB Ta nokpisid. llnoma Henmpo3opux €NEeMEHTIB 3riHO 3 MPOEKTHHUMH JaHUMU
CTaHOBUTH:

[1n0111a HEMPO30PUX EIEMEHTIB

[Tnoma Hempo30pHUX €IEMEHTIB 3TiAHO 3 MPOSKTHUMH JaHHMH, M

IIn ITu Cx Cx IIx Cx IIn IIx 3x 3x ITu 3x Top.
33,5 0 103,5 0 33,5 0 101,4 0 4345

ExBiBaJIeHTHa 1IUIOMmMIa 1HCOJAIII HEMPO30PUX CIEMEHTIB Ay, poO3paxoBaHa 3a
dopmymnoro (40) ACTY 9190:2022. ITpu upomy, 6e3po3MipHUil KoeilieHT TOTIMHAHHS
COHSIYHOI paaiaiii Hempo30pOor YacTUHOKO 3TiMHO 3 Tabmuiero 10 JICTY 9190:2022.

be3po3mipHuil KoeilieHT MOTIIMHAHHS COHSYHOI pajiallii Hempo30pOI0 YaCTHUHOIO:
s, = 0,3 — ITyKaTypKka IeMeHTHa CBITJIO — OJJaKUTHA.

be3po3mipauii koe(ilieHT MOTJIMHAHHS COHSIYHOI pajiallii Hempo30pOol0 YaCTUHOIO
CYMIILIEHOT'O MOKPUTTSL:

TeruioBuii 30BHINIHII NOBEPXHEBUW OMIP HEMPO30POi YACTUHU NPUIUMAEMO:

R,, = 0,043 M?K/Br 3rizso JJCTY 9190:2022.

KoedimienT popmu Mix eremeHTOM OY[IIBIII Ta HEOOCXWIIOM JUIs Jaxy (Mmokpisii) F, =
1 3rigao JACTY 9190:2022.

Koedimient popMu Mixk ereMeHTOM OyAiBiIl Ta HEOOCXHUIIOM JJISI BEPTHKAIBHOI CTIHH
F, = 0,5 3rigao ICTY 9190:2022.

Cepenanss pi3HMIE MDK TEMIIEpaTypoOl0 30BHIIIHBOIO TOBITPS Ta  YSIBHOIO
TemriepaTypoto atmochepu A0, = 11 K 3rigao ICTY 9190:2022.

ExBiBajsieHTHa MJIoL1a IHCOJALIT BIKOH Agy)y, 3 YPaXyBaHHAM

MOHM)KYBAJIbHUX KOE(ILIEHTIB 3aTIHEHHS 30BHIIIHIMU MepelkogamMmu Fy po3paxoBaHa
3a ¢popmydoro (38) ACTY 9190:2022.

3arajJbHUI TETUIOBUH TOTIK BiJl COHIYHUX TEIUIOHAIXOHKEHb PO3paxoBaHUMN 3T1IHO 3
dopmynoro (37) ACTY 9190:2022.

TerutonaaxomKeHHS Bl BHYTPINIHIX JKEpes OyaiBii po3paxoBaHi 3a ¢hopmyroro (35)
JCTY 9190:2022. TemnoHamxoJDKEHHS B COHI 70 OyAWMHKY pO3paxoBaHi 3a
dbopmyroro (36) JICTY 9190:2022.

Apkyw
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2
EneMeHTH COHSYHUX TEIUIOHAAXOKEHb Ag, M

OrOPOJPKYBAJIbHUX KOHCTPYKIIii)

(,Z[J'IH IMPOEKTHUX ITOKa3HUKIB

[TapameTtp
Micsip Asolw Fsh,M2 Ao, v ASOIAVZol,FShA Q)rBTFr', CDBS:L
I1n Cx IIn 3x I1n Cx I 3x Top.

Ciwens | 1,3 195 |17 |96 | 018|041 ]013| 04 | 00 391 | 751 4342
ot 1319517 |96 | 018|041 | 013 | 04 0,0 647,1 75,1 |722,2
Bepescrs 1319517 |96|018 | 041 013 | 04 0.0 1044,6 75,1 [1119,7
KBiTeHD 1319517 |96 | 018|041 | 013 | 04 0.0 1287,0 75,1 |1362,1
TpaseHs 1,3195(17|96|018 | 041|013 | 04 0,0 1732,6 75,1 |1807,7
Yeppens 13195 |1,7|96 | 018|041 | 013 | 04 0.0 1836,0 75,1 19111
TTineHs 1319517 |96|018 | 041 013 | 04 0.0 1804,1 75,1 |1879,1
Cepress | 1,3 1 95 | 1,7 | 9,6 0,18 | 0,41 | 0,13 | 0,4 0,0 1561,6 75,1 |1636,7
BepeceHs 1319517 |96|018 | 041|013 | 04 0.0 1184,2 75,1 |1259,2
osrens | 1,3 195 (1,796 | 018 | 041|013 | 04 0.0 655,1 75,1 [730,2
Tucronax| 1,3 | 95| 1,7 | 9,6 0,18 | 0,41 | 0,13 | 04 0.0 267,2 75,1 |342,3
Tpyness | 1,3 | 95| 1,7 | 9,6 | 018 | 041 [ 013 | 04 | o 220,5 751 |2955

KnimatnuHi naHi Ta XapakTEPUCTUKU BHYTPINIHIX 1 COHSYHUX TEIUIOHAAXOIKECHb (715

MPOEKTHHUX MTOKA3HUKIB OTOPOKYBATBHUX KOHCTPYKITIH )

[Tapamerp
Micsup O, t, I, Iex. I, I3 Irop, Qqol Qine,
°C roa Br/™M? | Br/m? B1/m? Br/m2 Br/m? kBT1/ron kBr/rox
Civcn, 47 | 700 | W 38 40 14 32 323 1310
iomuii 36 | 672 25 57 60 25 59 85 1310
Bepesenn 1 744 4l 8 8l 41 101 835 1403
KBiTeHb 9 720 53 92 88 52 149 085 1403
Tpasenb 15,2 244 79 110 107 77 211 1363 1310
Yepsenn 18,3 720 88 110 106 86 228 1397 1357
Jlnnens 198 | 744 83 109 106 8I 220 1418 1450
Cepricts 19 744 65 107 106 63 185 1229 1403
Bepecer 139 | 720 | # 91 o1 41 130 911 1403
KoTenb 81 | 740 | °° 62 61 21 1 526 1403
JIucromnan 1,9 720 12 30 32 12 3l 246 1403
I'py et 25 | 744 ) 21 28 9 22 220 1450
JAunamiuHi mapamerpu
CymapHa Teruionepenaya Ta TEIUIOBI HAAXOJKEHHS pO3paxoBaHi 3TIJHO 3
dbopmynamu (7) Ta (8) ACTY 9190:2022 i npuBeneHi s peKuMy OTAJICHHS 11.8.
Apkyw
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/YacoBa koHCTaHTa OyAiBJIl XapaKTepHU3ye BHYTPIIIHIO TETUIOBY 1HEPIIIIO OyIiBIIi.

bynieist € Baxkkoro, BiamosigHo 3rigHo 3 JCTY 9190:2022 BHYTpIIIHS TETUIOEMHICTH

OyniBm Ha oguHMITO oIl ctaHoBUTh C = 80 Bt roa/ (MZ'K).

BayTtpimHs TemnoeMHIicTh OyaiBial po3paxoBaHa 3rifHO 3 dopmyno (58)
JICTVY9190:2022 i cranoButh: Cp, = 80 - 434,5 = 34760 Bt rog/K.

UYacoBa koHcTaHTa OyAiBIl po3paxoByeThes 3a ¢popmysioro (56) ICTY 9190:2022 1
CTaHOBUT.

be3po3mipHHI YMCIIOBHMI NapaMeTp Oy BH3HadaeTbca 3a Gopmynoro (50) JCTY
9190:2022 1 cTaHOBUTH:
JUTSL PEKUMY OTaJICHHS (TIPOEKT)

ay, = 5,9,
JJISL PEXKUMY OXOJIOJUKEHHS (IIPOEKT) O = 6,5.

BuyTpimni ymoBu

3ajaHa Ta 4yeproBa TeMIlepaTypa Ha omajieHHs OyAiBii Bu3HauyeHa 3a ¢opmyioro (1)
JCTY 9190:2022 na nijacrasi 3aaHUX PO3PAXyHKOBUX TEMIIEpATyp MOBITPS BHYTPILIHIX

MIPUMIILICHB, MPUAHATHX 32 CAHITAPHO-TIr€HIYHUMH YMOBAMH, 1 CTAHOBUT.

einl:,H,set, = 22100C- einl:,C,sei:, = 26100C-

Enepronorpe0u nJist onajgeHHs.

Enepronorpebu 1y omajeHHS po3paxoBaHi Il KOXKHOTO MICSIA 3TITHO 3
dopmymnoro (3) ACTY 9190:2022.
Piuni enepronoTpedu 11si onayieHHs: Oy/IiBJII po3paxoBaHi 3riIHO 3 (popmynamu (65)
JACTY 9190:2022.

Po3paxyHok eHepronorpedu iist onaneHHs (IPOEKT)

[Tapamerpu
MicAIb QH,tr QHve QH ht Qusol, | QHint, QH,gn, H QHnd,
kBr/ron | kBr/ron | kBr/rog | kBr/rox | kBr/ron | kBr/ron YH Hegn kBt/ron
ciuens 7662 1671 9332 323 1310 1633 0,175 1,000 7700
TOTHI 6635 1447 8082 485 1310 1795 0,222 1,000 6288
GepeseHb 6026 1314 7340 835 1403 2238 0,305 0,998 5107
KBiTeHL 3610 787 4397 985 1403 2388 0,543 0,988 2039
TpaBeHb 1951 425 2377 1363 1310 2672 1,124 0,882
4epBEHb 1027 224 1252 1397 1357 2754 2,200 0,532
JIMIEHE 631 138 769 1418 1450 2868 3,730 0,247
CepIICHb 861 188 1049 1229 1403 2633 2,511 0,389
BEPECCHb 2249 490 2740 911 1403 2314 0,845 0,955
SKOBTEHE 3860 842 4702 526 1403 1929 0,410 0,996 2780
JUCTONAN 5582 1217 6799 246 1403 1650 0,243 1,000 5150
rpyJeHb 7030 1533 8563 220 1450 1670 0,195 1,000 6894
BChOTO 3a pik | 35956
Apkyw
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Enepronorpeou aist 0X0J101KeHHSI

Enepronorpebu ajis OXOJIOJKEHHSI pO3paxoBaHl I KOXKHOIO MICSUs 3T1IHO 3
dbopmyroro (3) ACTY 9190:2022.
Piuni enepromorpedu /sl 0XOJI0KEHHS OYyaiBJIi po3paxoBaHi 3TIHO 3 (hopMynamMu
(65) ACTY 9190:2022.

Po3paxyHok eHepromoTrpeOM I OXOJODKCHHS (M1 TPOEKTHHX  ITOKA3HHKIB
OrOpPOJKYBATbHUX KOHCTPYKITii)
ITapamerpu

MicsIIb Qctr Qcve Qc,ht Qcsol, Qcint, Qcgn, y H Qcond,

kBr/ron | xBr/ron | kBr/ron | xBr/ron | kBr/rox | kBr/ron c C.gn kB1/ron
CiYCHb
JIOTUH
Oepe3eHn
KBITCHb
TpaBEeHb
YepBeHb 1322 559 1881 1397 1357 2754 1,464 0,606 1614
e —— 1007 465 1472 1418 1450 2868 1,949 0,728 1797
CeprieHb 1198 525 1724 1229 1403 2633 1,527 0,640 1529
BEPECEeHb
JKOBTCHb
JIUCTOMA
IpyAEHb

BCHOTO 32 PiK 4940

PiuHe eHeprocnoxuBaHHs NMPHU ONAJICHHI

TpuBanicth onaitoBaibHOrO Tmepioay MpuiHATO (ikcoBanoro 3rigo 3 JCTY

9190:2022 six nys I - of TemnepaTypHOi 30HH YKpainu, 1o ctaHoBUTh 4500 roauH.

Cucrema omajeHHs 3aliekHa JBOTpyOHa. B sKOCTI onamdroBalbHUX MPHUIIAJIIB

MiJCUCTEMHU TETUIOBiNMa4yl B OyAiBIl BUKOPHCTaHI TAaHENbHI METaJeBl pajiaTopH.

OmnamroBajabHI MPUJIAIHA BCTAHOBIIOIOTHCS 017151 30BHIITHIX CTIiH ITiJT BIKHAMH.

3arajibH1 TEIJIOBTPATH MiJACUCTEMHU TEIUIOBII/Iaul/BUIIICHHS BU3HAYAIOThCS ISl
KOXHOTO Micsts 3a popmyoro (79) ACTY 9190:2022 mpu 1ipomy:

fhyar = 0,98 - 3rizno 3 Tabnunero 18 JICTY 9190:2022;

fim = 0,97 - 3rigHo 3 m. 15.4.2.1 JICTY 9190:2022,;

fraq = 1,0 - 3rigHo 3 Tabmumero 17 JICTY 9190:2022;

Nser = (0,96 + 0,88)/2 = 0,92 - popmymnoro (81) ACTY 9190:2022;

Nstr1 = 0,96 - 3rigno 3 Tabnuuero 17 JJCTY 9190:2022;

ImMiH. | Apkyw

Ne dokym.
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Nstrz = 0,88 - 3rigno 3 Tabmunero 17 JICTY 9190:2022,;
Nemb = 1,0 - 3rigno 3 Tabnumero 17 JICTY 9190:2022;

Netr = 0,88 - 3rigno 3 Tabaunero 17 ACTY 9190:2022;
Nem = 1/(4-(0,88 + 0,88 + 1,0)) = 0,81 3a hopmyioro (80) ICTY 9190:2022.

TeruioBTpaTH MIACUCTEMHU PO3MOAUICHHS BU3HAYAKOTHCA JJIs KOXKHOIO MIcCSUS 3a
dbopmyoro (88) ACTY 9190:2022. Pe3ynbTaToM po3paxyHKy 3arajlbHUX TEIIOBTpAT
€ cyMa TEIUIOBTpaT pi3HUX TUMIB TpyOompoBoAdiB Ly, Lg, Ly 3rigno 3 puc.7 JCTY
9190:2022.

JIiniliHI KOedilIeHTH Terionepeaadi TpyoonpoBoAIB BU3HAYEH] 3T1THO 3 TAOIUIEIO
24 ICTY 9190:2022:

Yy = 0,4 Br/(m-K);

Ys = 0,3 Br/(m°K);

Y, = 0,3 Br/(m°K).

Cepenns TemmepaTypa TEIJIOHOCIS cTaHOBUTH O, = 70 °C (TemneparypHuii rpadix
80/60). Temneparypa OTOYYIOYOTO CEPEIOBHUINA CTAHOBHTB: I KOHIHMIIIOHOBAHOTO
00’ emy 6 = 22 °C.

YTunizoBaHi TEIJIOBTPATH PO3PaxoBYHOThCS 3rigHO 3 dopmynoro (91) ACTY
9190:2022.

HeyTuiizoBaHi TEIUIOBTpAaTH PO3PaxoBYHOThes 3rimHo 3 ¢opmysoro (92), ACTY
9190:2022.

Enepriro Bxomy, 1o HeoOXiHA I MIACUCTEMHU PO3TOIITICHHS PO3PAXOBYIOTh IS
KOKHOTO Micss 3a hopmysoro (93) IICTY 9190:2022.

3Ha4eHHsI JOJIaTKOBOI €Heprii AJs MiICUCTEMH PO3MOAIIIEHHS! BU3HAYAIOTh 3T1HO 3
tabmaumero 26 JICTY 9190:2022.

JlonatkoBa eHepris B MIACUCTEMI PO3MOJUICHHS BHUKOPHCTOBYETHCS Ha
GyHKIIOHYBaHHS HUPKYJSIIIAHUX, 3MINIYBAIBHUX Ta HUPKYJISIIAHO-3MINIYBaTbHUX
HacociB. KUTbKiCTh HACOCIB, 110 BUKOPUCTOBYETHCS - 2. Hacocu He kKepoBaHi.

BuxopucToBYIOThCSI reHepaTopH 13 CTaHIAPTHUM 00’ €MOM BO/IH.

PexxuMm onanenHs nocriHuii (6e3 yeproBux pexumin), To i, = 1,0,

BinnosinHo, Wy gis auxan= 290-1-4500/5000 = 225 kBt roz/pix.

3araibHe €HEPrOoCIOKUBAHHS npu OTTaJieHH1 1 JICUCTEMHU
BUPOOHMIITBA/T€HEPYBAaHHSA TEILJIOTH.

3rigHo 3 popmynoro (94) ACTY 9190:2022 3aranbHa eHeprisi BUXOY 3 MiJCUCTEMHU
BUPOOHMIITBA/TEHEPYBAHHS TOPIBHIOE €HEPT1i BXOAY B MiJICUCTEMY PO3MOIJICHHS.

TemnoBTpaTu miACcUCTEeMH BHPOOHMIITBA/TEHEPYBAHHS TEIUIOTH BU3HAYAIOTHCS IS
KoKHOTO Micsams 3a ¢opmyioro (95) ACTY 9190:2022. Ilpu mpomy, €heKTUBHICTh
HiCHCTEeMU BUPOOHHUIITBA/TEHEPYBAHHSA TEIUIOTH MPHUUHSATA 3riAHO 3 Tabmuiero 27
JCTY 9190:2022, ueHTpanizoBaHe ONAJIECHHS 3 LIEHTPAJbHUM SAKICHUM PETYIIOBAHHIM

Apkyw
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31 3pi3KOI0 TemrepaTypHoro rpadika 1 kopuryBanusm B ITII 3a morogaumMu ymoBamu,

T]H,gen =96

%.

3araJibHE €HEPrOCIOKMBAaHHS MPU OMAJICHHI BU3HAYEHO JUISI KOXKHOTO MICSLIS
3rijiHo 3 Gpopmydioro (96) ACTY 9190:2022.

Piune emeprocnoxuBaHHs MPU ONAJICHH] Oy iBJII PO3paxoBaHe 3T1IHO 3 (PopMyIIOI0
(97) ACTY 9190:2022.
Po3paxyHOK €HEeprocoKMBaHHs MPHU OnaJieHH] (TPOSKTHI YMOBH)

[Tapamerp
Micsup QH.md. Qtt.em,is QH.em.in = Qudisin = Qu,genis QH,use,
kBt1/rox kBt1/rox H,dis,out, Hgen,out: kBr/ron «Br/ron
kBr/rox kBt/ron

Civens 49528 2732 52261 54820 2284 57104
TTroTuii 39089 2156 41245 43477 1812 45289
BepeseHb 29305 1617 30921 32950 1373 34323
KgiTens 7530 415 7945 9061 378 9438
TpaBeHb
UepBeHb
JIuneHp
CeprieHb
Bepecens
YKoBTeHb 13233 730 13963 15073 628 15701
Jucroman 31646 1746 33392 35278 1470 36748
[ pyneHsb 44199 2438 46637 48959 2040 50999
Bcroro 3a pik 214529 249602

3arajibHe eHeProcrno:KUBAHHSA MPH 0XO0JIOIKEHI
OxounoxeHHs OyiBIl BIACYTHE.

Piune eHeprocmno)uBaHHS MPU OXOJIOHKEH1 OY/IIBIII pO3paxoBaHe 3riAHO 3 PopMyIiok0
(97) ACTY 9190:2022.
Po3paxyHOK eHeprocroXuBaHHs P 0XOJIOKEHI (TIPOSKTHI YMOBH)

Ilapamerp
Micsub

Qcand QC,dis,Is QC,dis,in QC,gen,out QC,gen,Is QC,use
CiueHb
Jroruii
bepesenn
KBiTeHb
TpaBeHb
UYepBeHb 1614 0,0 1614 1735 193 1928
JTvMIIeHs 1797 0,0 1797 1933 215 2147
CeprieHn 1529 0,0 1529 1644 183 1827
Bepecens

Apkyw
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KosreHn

JIucromaz
I'pynenb

Bceroro 3a pik 4940 5902

3arajibHe eHepProcrnoKNBAHHSA CHCTEM BEHTHJISIIIL
[luTomMy e€JIeKTpUYHY NOTYXHICTh BEHTHIATOPIB CHUCTEM MEXAHIYHOI BEHTWIIALIT
npuiiMaemo 3rigHo 3 Tadauiero 33 JICTY 9190:2022.
- JIIS1 IPUILIMBHO-BUTSDKHUX YCTAaHOBOK 3 OJIOKOM pekymeparlii — 4 kBt/(m3/¢);
- 11 CUCTEeMa MPUILUTMBHOT BEHTHIIAIT 13 TonepeaHiM miairpisom — 2 kBt/(M%/c);
- 11 JIWIIIE BUTSDKHOT BeHTUIAMIi - 1 kBT/(M3/¢).

EnexTpuuHy MOTYXHICTb BEHTWJISATOPIB po3paxoByioTh 3a ¢opmyrow (118) JACTY
9190:2022. P, =(2-100+1 - 100)/3600 = 1,3 kBt

EneprocnoxuBaHHsl BEHTHJIATOpPaMHU po3paxoByeThes 3a dopmynoro (117) ACTY
9190:2022 3 ypaxyBaHHSM poOOOTHM CHCTEMHM BEHTWIALII BIAMNOBIIHO 10 TIpadika
BUKOPHUCTaHHA Oy IiBIIi:

Qv sysfan = 643 kB1/rom.

Enepronorpeou I'BII

[Tutomi piuni enepromorpebu ['BII mpuiinari 3rigHo 3 tabmuuewo 34 JICTY
9190:2022 i cranosnars 10 kBt roa/m>.
3aranbHi eHepromnoTpeou I'BII craHOBIATH:
Qpuw need = 30 - 434,5 = 13035 kBT rox.

EneprocnoxkuBanus I'BI1

Cucrema I'BIl Oynuuky Big I1HAMBIAyaJbHUX e€NEKTpoHarpiBaviB 1 — T, 110
3HAXOMAThCSl Oe3mocepenubo Ouls crokuBauiB. Temmeparypa Boau B cuctemi ['BIT
npuitHsata 60 °C. JlogaTkoBi BTpaTH TEIUIOTH TPH 3JIMBaHHI HEMPOTPITOi BOJU 3
cuctemu I'BIT 3rigno 3 Tabmunero 34 JICTY 9190:2022 cTaHOBIATE Neg = 0 %.

BigmoBigHo, Qw ems = 275-0/100 = 0 kBTrox.

Piunwmii o0csr eneprocnoxkuBanns Ha noTpedu I'BII Bu3Hauarots 3rijjHo 3 hopMynoro
(126) JACTY 9190:2022, npu BOMY e(eKTUBHICTh 1JICUCTEMU
BUPOOHHUIITBA/TCHEPYBAHH TEIUIOTH NpUHHATA 3rigHo 3 Tabmunero 27 JICTY
9190:2022, ngen = 98 %.

Qorw,use = (13035 + 0)/0,98 = 13301 kBt roa.

EneprocnoskxuBaHHs IPH OCBIT/ICHHI
Enextpuuna mOTYXHICTH CHCTEMH OCBITIIGHHS cTaHOBUTH 2,9 kBT - mpm

BukopuctanHi JIEJ[ namm. IluromMa TOTYXHICTH BCTAaHOBIEHOTO IITYYHOTO
oCBiT/IeHHS B OyiBIi cTanoBuTh: Py = 6,71 Br/M°.

TumnoBi 3HaueHHS KOe(DIIIEHTIB JUISI PO3PaXyHKy €HEProCIOXKUBAHHSA MPH
OCBITJICHHI BU3Ha4Yat0ThCs 3riaHo Tadmumi 35 JICTY 9190:2022:
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- mocTiiHui KoedimieHT sckpaBocti F-=0,9;

- KoedilieHT BUKOpUCTaHHs ocBiTiaeHHs Fy = 0,9;

- koedimieHT npupoaHoro ocBiTieHHs Fp = 0,9;

- Yac BUKOPHMCTAHHS MPUPOJTHOTO OCBITICHHS POTAroMm poky tp = 3000 rogx;

- 4ac BUKOPUCTAHHS IITYYHOTO OCBITIIEHHS NpoTaroM poky ty = 2000 ropx;

Enepris, HeoOxigHa 17151 BUKOHAHHS (YHKIIIT IITYy4YHOTO OCBITIACHHS W,
pPO3paxoBYyeEThCs 3rigHO 3 popmyioro (129) ICTY 9190:2022:
W, = (6,71-1)-((3000-0,9-1)+(2000-0,9)) - 434,5/1000 = 10385 kBrt/ro.

3aranpHa BCTAHOBJIEHA MHUTOMA MOTYXHICTh 3apsly aKyMyJSTOpIB CBITHJIbHUKIB

aBaplfHOTO OCBITJICHHS BIACYTHS.

3arajibHa BCTAHOBJICHA ITMTOMa HOTY)KHiCTI) YCiX CHCTCM yr[paBJIiHHﬂ npuiagaMunu

OCBITJICHHS 30HU B 4ac, BiJICYTHS,

Piunuii 00CsST €HEepProCmOXWBAaHHS TPU OCBITIEHHI PO3PaXOBYETHCS 3TITHO 3

bopmystoto (128) ICTY 9190:2022:

W =10385 + 0 = 10385 kBt-ro.

3BEJEHI XAPAKTEPUCTUKU BIAIBJII

1. 3arajbHi XapaKTepUCTHKHU

1 | IIpusHayeHHH iBJi (BimmoBign 1a0. 1 MeTonuku . . s
puzHate oya (sinnosinno 10 Tad eron ) Bynins 3akiafiB 310poB’s
2 | Npusuavenns 6yniai Grigno JCTY XXXX) ByniBns 3aknamiB 310poB’st
3 3arajabHa II0Ia, M2 541,81 B T.4. mijgBa
4 3aranepHuii 00'em, M> 2870,0
5 KonauuioHoBaHa (onaioBaibHa) IUIOIa, M2 4344
6 | KowauriioHoBanwuii (onassroBanbHuii) 00'eM, M 1303,5
7 O0'em Jy1s1 BEHTHIIALIT, M3 644,3
8 | KimbkicTh moBepxiB 1
9 Pik BBe/ICHHS B KCILTyaTallito 1986/kart. peMOHT
10 | Tun 30BHIMIHIX OTOPOKYBATBHUX KOHCTPYKIIN LETITHUI
11 | TemneparypHa 30Ha I
12 | ApxitekTypHO-OyIiBeIbHUN KIIMATHYHUN pailoH I
13 | BonoricHuil pexuM MpuMilIeHb b
14 | Twun rpyaty CYTJIMHOK
15 | Twun micueBocTi B
16 | CepenHsi BUCOTA PUMIIIECHHSI, M 3,0
17 | BuyTpinHs TemioeMHicTh, Br-roa/(mM?2K) 80
18 | Hasasuicmv npumiwiens 3 pizHUMU  (DYVHKUIOHANOLHUMU NPUSHAYEHHAMU Y ckaadi  6yoieni, ix
XapaKkmepucmuky (34 30HaMu).
18.1 |- KOH/IMI[IOHOBaHa (OMa0BaJIbHA) IUIOMIA, M? Opna 30Ha
18.2 |- KOH/IMI[IOHOBaHU# (OmaitoBaibHuUit) 00'eM, M> -
18.3 | 00'eM 1711 BEHTHIISALT, M3 -
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19 | IMoka3HMK KOMITAKTHOCTI OYmiBIIi, M1 0,92

20 | KigpkicTs mia’i3aiB abo BXOIIB 4

21 | I'padik omaneHHs, roJ/THXKICHb 50

22 | I'padix oxonomKeHHs, TOA/THXICHD OXOJIOIKCHHS BiZICyTHE

23 | 3agana remneparypa 30HU OyniBmi s onaneHHs, °C 22

24 | 3anana remneparypa 30HU OyniBii Jist OX0nomxkeHHs, °C 26

25 | Temmeparypa 4eproBoro pexxumy omaieHss, °C -

26 | TemmnepaTypa 30HM OyAiBii 1UIs OX0nomxKeHHs, °C -

2. TemioTexHiYHi XapaKTePUCTHKH
Bun oropomkyBanbHOT KOHCTPYKI| [IpuBenenwuii omnip Teruonepeaayi
TETUTOI30JISIIIi IHOT 0O0IOHKU OrOPOKYBaTBbHOT KOHCTPYKIIii [noma A, m?
(M?,"K)/Bt
3HAYEHHS MiHIMaJIbHI BUMOTH
30BHIIIIHI CTIHH, 3 HUX X X
- o0 MEXYIOTh i3  30BHIIIHIM 4,31 4,0 271,9
MOBITPSAM
- 110 MEXYIOTh i3
HEKOHINI[IOHOBAHUM 00’ €MOM
- o0 MEXYIOTh 13 CYMDKHUMH
Oy IiBIsIMH
IToxpurrs, 3 HUX
- CyMimeHi
- OTIATIOBAJIBHUAX TOPHUII
- TEXHIYHUX TIOBEPXiB
- MaHcap
IlepexpurTs, 3 HUX
- HEONaJIIOBATbHUX TOPUILL 6,15 6,0 4344
- HaJ 1poi3aamu, Iia epkepaMu
- Ha/l HEONaTIOBAILHUMH ITiIBajlaMu
KoneTpykuii, 110 MEXYIOTb 3 IPyHTOM:
- HiIJIOTY IO TPYHTY 2,11 367,1
- CTIHU IIOKOJILHOTO TTOBEPXY
- NIEPEKPUTTS HAJ| TEX. MMM
CeiTiionpo3opi OTOPOJIKYBaJIbHI
KOHCTPYKLIi, 3 HUX
- BiKHA
- BiKHA 1 OaJTKOHI J1BEpi 0,91 0,9 52,5
- cBiTIIONpO30pi (hacaan
- CBITJIONPO30pi 30BHIIIHI ABEPi
B MiCLISIX 3arajibHO KOPHCTYBaHHS*
3eHiTHi JixTapi
30BHiIIHI ABEPI 0,8 0,7 8,2
* 1ot 0araToKBapTUPHUX KHUTIOBUX
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OyIUHKIB

3. XapakTepuCTHKA iHKeHEPHHUX Mepex

CucreMa onaJieHHA

Kirac edextuBHOCTI cucremun AMYD 3rimao 3 JICTY EN 15232-1

C

Tunm Ta omuc cucreMu (JKepeno eHeprii, TeIIOHOCIH,
PO3BEICHHS TPYOONPOBOAIB

TeruonocTauanHs Bijl 1HIWBITyanbHOT
raszosol koreibHI. CucreMa omnajeHHs
TYIHKOBA 3 HUXKHBOIO PO3BOIKOIO

PerymnroBaHHs TeMIepaTypu y CUCTEMI

3a 3MIHHOIO TEMIIEPATypOI0 3AIEKHO
Bi[L IMOroJgHMnX yMOB KOTCJIbHA

PerynioBaHHs BUTpaT y CUCTEMI

Ha rizkax CHUCTEMH OITaJICHHA

rependadeHo YCTaHOBKY
OayaHCyBaJbHUX BEHTHJIIB JUTsL
HiATPUMKH noctiitHoi BHUTpPATH
TEIIOHOCIS

Hupkymsiis TemIoHOoCiS y cucTeMIi Taxk

Tun onamoBaIbHUX NPUITAIIB

CraneBi maHensHi pagiaTopu

PerynroBaHHs TeMIiepaTtypy IpUMIIIeHHS

TepmoroioBkaMu Ha pamiaTopax

INppasniyHe HanaroKyBaHHs (OaaHCYBaHHS ) CUCTEMU

BincyThi

TemoBa  i3oismis  TpyOONMpPOBOMIB B HEOHATIOBAIHHHUX
MPUMIIIEHHSIX

Temnoizonsttis TpyOOIpoBOAiB KpaTHA
JlilaMeTpy TpyOOIpoBOiB

OO0k CIIO’KUBaHHS TEIUIOBOI €Heprii

Cucrema rapss40oro BOAONMOCTa4aHHA

Kirac edextuBHOCTI cictreMu AMYD 3rimmo 3 JICTY EN 15232-1

B

Tunm Ta omuc cucreMu (JUKEpeno eHeprii, TEeIIOHOCIH,
PO3BeJCHHS TPYOOIPOBOIB, 3a0€3MEUECHHS HUPKYJISLIEI0

lapsiue BojionocTauanHs Bij
IHIVBIAyaIbHUX EIeKTPUIHUX
BoJOHarpiBavis. TemroHocii Boa.
Po3Benenns TpyOONpoBOIiB BiIKPHUTE
B OMAJIIOBAIBHHUX MPUMIIICHHAX 0e3
MUPKYISIIHHOTO KOHTYPY.

Hupkymsiis TeIIoHO0CiS y CHCTEMI

Henepenbaueno

PeryimoBaHHs BUTpaT y cUCTEMI

Henepenbaueno

INimpasniyHe HanaroKyBaHHs (OaaHCyBaHHS) CUCTEMU

[TepenbaueHo ycTaHOBKY
0ayaHCyBaJbHUX BEHTHJIIB JUIS
MiATPUMKH TIOCTIHHOI BUTpaTH

OO0JIIK COKUBAHHSA BOIU

JliunnbpHUK BoaU

CucreMa 0X0J10:KeHHS

Knac edexruBnocti cuctemu AMVYD 3rigno 3 JICTY EN 15232-1

OxonomxeHHs He epedayeHe

Tun Ta omnuc cucreMu (JUKepeno eHeprii, TEeIIOHOCIH,
po3BeIeHHs TPyOOIPOBO/IiB

PerymnroBanHs TeMmepaTypu y CUCTEMI

PeryintoBaHHs BUTpaT y cUCTEMI

HupKyIsAITis TETUIOHOCIS Y CUCTEMI

Tun npunaiB TeIoBi Ayl

PeryntoBaHHs TeMnepaTypH MPUMIILIEHHS
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lNgpaBniyHe HanaroxyBaHHA (OanaHCyBaHHSA) CUCTEMU

CucreMa BeHTHJIANIT Ta KOHIUIIIOBAHHA

Kirac edextuBHOCTI cucremun AMYD 3rimao 3 JICTY EN 15232-1

C

Tum Ta onuc CUCTEMH

HCLICHTpaIIBOBaHa MOPpUILNIIMBHO
BUTSKHA YCTAHOBKA

VTumizamis TeTIOTH TTOBITPS, 0 BUTAISIETHCS

Tak

[TomepenHiii migirpiB MPUILIMBHOTO MOBITPA

Tak

HOHCPCI[HG OXOJIOPKCHHS NPUILIMBHOTO HOBiTpSI

He nepenbaueno

3BOJIOKEHHSI Ta OCYIIEHHS MPUILUIUBHOTO MOBITPA

He nepenbaueno

PerymioBaHHsI TemMnepaTypH MOBITPS y CUCTEMH

He nepenbaueno

PerynroBaHHS TeMmiepaTypy OBITPS y IPUMIIIEHHIX

He mepenbaueno

PerymoBaHHs BUTpaTH NOBITPS y MPUMIIIEHHSIX

He nepenbaueno

OO0iK CIIOKMBaHHS €HEPrii cuCTeMaMH (€JIEKTPUYHA, TEIUIOBA)

He nependaueno

Cucrema ocBiTIeHHS

Knac edexruBnocti cuctemu AMVYD 3rigno 3 JJCTY EN 15232-1

C

Tun Ta ommc cucteMu (30HU OYIIBII 3 PI3HUMH ITapaMeTPaMH,
nmpujiaau OCBiTHeHHSI, nuTomMa BCTAHOBJICHA HOTY)KHiCTB
OCBITJICHHSI)

Cucrema OCBITIICHHSI OJTHOTOHHA.
LED cBiTunbHHK.
IotyxHicTh ocBiTineHHs 2,914 kBt

PerymoBanust  cucteM  (piB€Hb  OCBITJICHOCTI,  IEpioA
BHKOPHCTAHHS)

ABapiifHe OCBITICHHS

Bix ABP

OOJIK CIIOKUBaHHS ENEKTPUIHOT eHeprii

EnextpuyHuii MiYMIBHUK

TexHiuHe ynpaBaiHHsA OyAiBJeI0

Kirac edextuBHOCTI cuctemu AMYD 3rimao 3 JICTY EN 5232-1

He nepenbaueno
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EnepreruyHni xapakrepucTuKH OyaiBJIi

IToxa3auk OnuHUIL BUMIPY 3HaueHHA MiHiManIbH1
BUMOTH
PiuHe cymapHe crio)KMBaHHS €HEprii, B T.4. THC. KBT' O 69469
kBt ron/m? 54,3
[kBt rom/m?]
PiuHe eHeprocrnoXxuBaHHsA CUCTEM OIAJICHHS THC. KBT'TO 38964
kBt ron/m? 29,9
[xBt rom/m?]
Piune €HEProCIOKUBAHHS CUCTEM raps4oro tuc. KBr'ron 13574
BOJOIOCTAYaHHS kBt ron/m? 10,4
[xBt rom/m?]
PiuHe eHeprocrnoXxuBaHHA CUCTEM OXOJIOKCHHS THC. KBT'TO 5902
kBt -ron/m? 45
[xBt rom/m?]
Piune eHeprocroKMBaHHS CHCTEM BEHTHIIAIIIT TuC. KBT'TO 643
kBT ron/m? 1,5
[kBt rom/m?]
PiuHe eHeprocnokxuBaHHsA CUCTEM OCBITJICHHS THC. KBT'TO 10385
kBt ron/m? 23,9
[kBt rom/m?]
Piyna cymapHa enepronorpeda B T.4. THC. KBT'TOXT 272491
kBt ron/m? 414
[kBt-rom/m?]
- B OITAJIEHH] THC. KBT'TOX 35956
kBt ron/m? 27,6
[kBt rom/m?]
- B OXOJIODKEHHI THC. KBT'TOIT 4940
kBt roa/m? 3,8
[kBt rom/m?]
- B TapsiMOMY BOJIOTIOCTaYaHH1 THC. KBT O 13035
kBt-ron/m? 10,0
[kBt-rom/m?]
PiuHe crioxnBaHHS IEpPBUHHOI eHeprii THC. KBT'TOXT 119334
kBT ron/m? 91,5
[kBt-rom/m?]
PiuHi BUKUIM TAapHUKOBUX ra3iB T 22672
kBt ron/m? 47,8
3aranbHUN TOKAa3HUK ITMTOMOIO EHEProCIOKUBaHHS kBT ron/m? [34,4] [30]x1,2=[36]*
TIPH OTAJICHI Ta 0XOJIOKEHi [xBt-rom/m?]
Knac eneprernynoi e(eKTHBHOCTI TpU OMajeHi Ta C
OXOJIO/IXKEHI
BucHOBKM 3a pesynbTaTamMu OIiHKHA eHepreTHuHmX | [IpoekTt Bimmosimae Bumoram JIBH B.2.6-31:2021
MOKA3HUKIB OyIiBIIi «TemmoBa  i30isiss Ta  €HEProeeKTUBHICTH
OymiBenb
Pexomenmartii  momo  migBUIEHHS — eHepreTwdHOI | Beranmosmenns ITIL
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eexTHBHOCTI OyniBimi

*TIpumitka: Bignosigao go m. 2. posminy Il. «MiniManbHi BUMOTH 10 €HEpreTUIHOI e(heKTUBHOCTI
OyniBenb» [Ipu pekoHCTpyKIii, KamiTaabkHOMY PEMOHTI Oy/iBeldh B HIOMYy abo0 iX BiIOKpEMIICHHX
YaCTHH MiHIMaJIbHOIO BUMOTOIO € BUKOHaHHS yMoBHU: EPyse < 1,2 x EP,, (1).
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