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HALUIOHAINBbHUA BCTYN

Llen ctangapt € nepeknag ISO 6183:1990 Fire protection equipment — Carbon dioxide extinguishing sys-
tems for use on premises — Design and installation (MpoTunoxexHa TexHika. CUCTEMM NOXEXOraciHHA AiOKCUa0oM
BYrfeLto 4ns 3axmcTy NpuMilleHb. [poekTyBaHHA Ta MOHTaX) 3 OKPEMUMU TEXHIYHUMU 3MiHaMMU.

TexHi4yHUM KOMITeT, BignoBiganbHWi 3a Lel ctaHaapT, — TK 25 «[NoxexHa 6e3neka Ta NpoTUNOXEXHA TEXHI-
Ka».

CtaHgapT MiCTUTb BMMOTHM, SIKi BigNoBigaTb YNHHOMY 3aKOHOOABCTBY YKpaiHM.
[lo ctaHgapTy BHECEHO Taki pefaKUiiHi 3MiHK:

— 3MiHeHO Ha3By cTaHAapTy Ha: «CncTemMmn noxexoraciHHA Aiokcuaom Byrneuto. NpoekTyBaHHS Ta MOHTax.
3aranbHi BUMoruy. Taka 3miHa Ha3Bu CTaHOApTy NOB'si3aHa 3 NpMBEAEHHAM 11 Y BiANOBIAHICTb A0 HA3B YMHHUX CTa-
HOapTiB YKpaiHu;

— 3aMiHEeHO «Ueln MbXKHapOoOHUM CTaHOapT» Ha «UEen CTaHaapTy;

— 3MiHEHO NO3HaKN OANHULb I3UYHMUX BENUYNH:

MosHakn B 1ISO 6183:1990 bar m mm S Pa kg J min

[Mo3Haku B LLbOMY CTaHAApPTI 6ap M MM C Ma Kr Ik XB

— BUMNpaBneHo nomwunku, gonyueHi B 1ISO 6183:1990:
a) y 15.2 y nosicHeHHi 40 (hOpMYyNN 3HaK «=» 3aMiHEHO Ha «+»;
6) y 15.3 nocunaHHs Ha gogatok C 3amiHEHO Ha JAoAaToK A,
B) y 20.2 nocunaHHsa Ha Tabnuuto 3 3amiHeHo Ha Tabnuuio 2;
r) y B.2 nocunaHHs Ha Tabnuuto B.8 3amiHeHo Ha Tabnuuto B.7;
) y B.3 y opmyni 3miHeHO po3MipHicTb «MM" Py Ha «m/mMm"Py;
e) y D.1.5 y cbopmyni 3MiHEHO PO3MIPHICTb «KI XBUIMHA Ha KyBiYHMI MeTP» Ha CKTIXBM»;

— CTPYKTYpHi enemeHTn ctaHgapTy: «O6knagunHky», «llepegmoBy», «HauioHaneHun BCTyn» Ta «bibnior-
pacpivHi AaHi» — obopMneHo 3rigHO 3 BUMOramu HaljioHanbHOI cTaHaapTu3auii YkpaiHu.

[lo ctaHgapTy BHECEHO OKpeMi 3MiHW, BBEAEHHS SKMX HeoOXxigHe Ha nepexigHwui nepiod ANs NpPoBeAEHHS
pobiT i3 MoAepHi3aLii i CTBOpeHHS HOBOI BUNpoboByBanbHOi 6a3un, HeobxiaHoi Ana 3abe3nevyeHHs BUKOHAHHS BU-
NpoboBYyBaHb i3 NEPEBIPSHHA BUMOT LIbOro CTaHAapTy, PO3PO6sHHSA HOBUX Ta KOPUTyBaHHS YMHHUX B YKpaiHi HO-
PMaTUBHMX OOKYMEHTIB i3 HAM B3aEMOMNOB'A3aHUX. TexXHiYHi Bigxunu i jogaTkoBy iHhopmauito gonyyveHo 6esnoce-
peaHbO 00 MYHKTIB, SKMX BOHU CTOCYIOTbCS, Ta BUAINEHO B TEKCTi paMKOIO i3 3arofioBKOM «HaujioHanbHWiA Bigxmn»
abo «HauioHanbHe nosicHeHHsi». MOBHWIA Nepenik TEXHIYHKX BiaXuUniB pa3om 3 obr'pyHTyBaHHSIM HaBeAeHo y AoAa-
Tky HA.

HaHi npo noTpeby nepeBipsHHA CUCTEM ra30BOro MOXEXKOraciHHS Ha BigNOBIOAHICTb TEXHIYHMM BMMOram crta-
HOApPTY Nig Yac oKpeMux BuaiB BUNpoboByBaHb HaBeaeHo y noaatky Hb.

Mepenik HauioHanbHWX cTaHaapTiB Ykpainu (OCTY), iHWKUX HOpMaTUBHNX AOKYMEHTIB, MOCUNAHHS Ha SKi € B
LbOMY CTaHOapTi HaBegeHo y gogatky HB.

Konil AOKyMeHTiB, Ha fKi € MOCWIaHHs, MOXHa oTpumaTtu B [0noBHOMY (POHAI HOPMAaTUBHUX OOKYMEHTIB
AN «YkpHOHLL».
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Yuuuaun Big 2007-01-01

BCTYN

Lleit ctaHgapT nNpy3HayvyeHo AN BUKOPUCTOBYBAHHS TMMMW, XTO 3alMaETbCs NpuabGaHHAM, MPOEKTYBAHHAM,
MOHTYBaHHSAM, OOCTEXEHHAM, MOroAKEHHSAM, eKCNiyaTyBaHHAM Ta TEXHIYHUM OOCNYroByBaHHSAM CUCTEM MOXEXO-
raciHHa giokcmgom Byrneuto (COs), wob Take obnagHaHHA OYHKLUiOBaNO HaneXXHMM YMHOM MPOTSAroM MOro CTPOKY
eKcnnyaTyBaHHs.

MepenbayeHo, Wo Oyab-Aka aBTOMATUYHA CMCTEMa MOXEXOraciHHA AiOKCMAOOM BYrNeLto, CMpoeKToBaHa i
3MOHTOBaHa BiAMOBIOHO OO0 LUbOro ctaHgapTty, mae 6yt edekTMBHOW | Be3neyHolo B ekcnnyaTyBaHHi. [poTe, B
OesaKMX KpaiHax MOXe iCHyBaTU HEOOXiAHICTb Y AOTPUMAaHHI iHLLIMX BUMOT, W06 AOCArTM BiAMNOBIAHOCTI 3 HAUiOHanb-
HMMK abo micueBumn npasunamu. lNepea getanbHUM MNNaHyBaHHAM MOHTaxy Tpeba nepesipuTu BignoOBiAHICTb
po3TallyBaHHSA BMMOram HauioHanbHux abo micuesux npasun. Lle MoxHa 3pobuTin, 3BepHYBLUMCH 40 YNOBHOBaXe-
HOro opraHy.

Llen cTtangapTt CTOCyeTbCS NULLE CTaUiOHAPHMX CUCTEM MOXEXKOraciHHS B Ha3eMHUX OyaiBnax i npumilleH-
HsX. MNogaHi B HbOMY OCHOBHI MOMOXEHHA MOXYTb OYTM 3aCTOCOBHI 4O iHWMX O6'EKTIB MPOTUMOXEKHOIO 3axXUCTy
(Hanpuknag Ha MOpPCbKMX cygHax), ane Ans umx ob'ekTiB HeOOXiAHO BpaxoByBaTW AOL4ATKOBI BUMOrK, Y 3B'sI3KYy 3
TUM, LLIO BUMOTM LbOro CTaHA4apTy MOXYTb ByT HegocTaTHIMK.

3aranbHy iHopMaLLilo LLOAO AIOKCUAY BYFMELo, Sk BOrHeracHoi peyoBnHm, HaseaeHo y aoaatky C. Ii MoxHa
BMKOPUCTOBYBATM SIK KOPUCHY NonepeaHto iHopmMaLito Ang TUX, XTO He 3HAaNOMUI i3 XapaKTepucTMkamu Liei peyo-
BMHW. Llen ctaHOapT He MIiCTMTb BMMOT A0 TpybonpoBiaHMX iTWHriB, pe3epByapiB, hnaHueBux 3'eqHaHb, THYYKUX
3'egHyBayiB, a TakoxX MigHux TpyO i iTuHriB. Lli BMUMOrn BCTaHOBNEHO BigNOBiAHMMM HAUiOHaNbHMMMK CTaHdapTamu.

OCHOBHMM MPUNYLLEHHAM Mig Yac po3poOMsHHA BCIX TEXHIYHMX CTaHAAPTIB € Te, WO KOXEH MiXHapoaHWN
cTaHdapT OyayTb BUKOPMCTOBYBaTU 0COOM, KOMMETEHTHI Y BignoBigHin cdepi. Lle ocobnmeo Baxnueo y cdepi npo-
TUNOXEXHOro 3axmncTy. BignosigHO HaronowyeTbes, WO HaBeeHi BUMOr LWoAo NPOEKTYBaHHA MatoTb iHTeprpeTy-
BaTW NMLLIE HaBYeHi 1 AOCBiAYEHi NPOEKTyBanbHWKN. AHanoriyHo, Tpeba KopucTyBaTMCa NOCnyramMmv KOMNETEHTHUX
dhaxiBUiB Nig Yac MOHTYBaHHS i BUNPOOOBYBaHHS 06ragHaHHS.

HALIIOHAJIbHE MOACHEHHA

OpraHizauii, daxiBui SKMX BUKOHYHOTb NMPOEKTYBaHHS, MOHTYBaHHS, HanarogXXeHHsa Ta TexHiyHe obcryroBy-
BaHHSI CUCTEM MOBUHHI MaTu BiANOBIAHY NiLEH3i0 Ha NPaBo NPOBeAEHHSA 3a3HavYeHNX pooiT.

AKLLIO He 3a3HaYeHo iHLWe, BCi 3HAa4YEeHHS TUCKY € 3HA4YEeHHSIMM MaHOMETPUYHOIO TUCKY, SKi BUpaXkeHo B Oa-
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pax 3 €KBiBaNEHTHMMWN 3HAYEHHSAMW B Nackansx.

1 COEPA 3ACTOCYBAHHA

Ller ctaHgapT ycTaHOBMIOE 3ararnbHi BUMOMM 40 NPOEKTYBaHHS | MOHTYBAHHSA CTaUiOHapHUX CUCTEM NOXEXO-
raciHHa OioKCuaoM BYrfeLto Ans 3aCTOCOBYBaHHS y MpuMileHHsX. Lli BUMOrn He CTOCYOTbCSl CMCTEM MOXeXora-
CiHHSI Ha cyaHax, NiTakax, AOPOXHIX TPaHCMOPTHMX 3acobax i pyxoMi NPOTUMOXKEXKHIA TEXHILi, a TaKoX CUCTEM,
pO3TalLOBaHUX HWX4YEe PiBHA 3emni y BMOoOyBHIi MpoMucrioBocTi. BoHM Takox He CTOCyrTbCA cucTeM nonepen-
HbOro orierMaTmM3yBaHHA AiOKCMAOM BYreLto.

Lium cTaHgapTom He pernameHTOBaHO BMMOIM A0 MPOEKTYBAHHA CMCTEM Y TUX BUMagKax, KOnuv nroLla npo-
pisiB, sIKi He 3aKpMBalOTLCH, NEPEBULLYE BCTAHOBMEHY BENUYMHY | KONW NPOPi3v MOXYTb 3a3HaBaTtwu gii BiTpy. NpoTte
3aranbHi BKa3iBK/ LWOAO npouenypu, sikoi Tpeba goTpuMyBaTUCh y TakMX BUNagkax, HaesegeHo B 15.6.

2 HOPMATUBHI NOCUNAHHA

HaBepeHi Hx4ye HopMaTUBHI JOKYMEHTU MICTATb NOJIOXEHHS, SKi Yepes3 NoCUaHHA B LLbOMY JOKYMEHTI CTa-
HOBMSATb MNOMOXEHHS LbOro CTaHaapTy. Y pasi AaToBaHUX NOCKMaHb MisHilWi 3MiHM 40 Oyab-aKoro 3 umx BuaaHb abo
nepernsg ixX He 3actocoByloTb. OgHak yyacHukam yrog, 6asoBaHuX Ha LUpOMY CTaHOapTi, HEODXiOQHO BU3HAUUTU
MOXINMBICTb 3aCTOCYBaHHSA HAWHOBIWLNX BUAAHb HOPMATMBHUX OOKYMeHTiB. YneHun |IEC Ta ISO BnopsakoByloTh Ka-
Tanorn YWHHUX MiXXHapOAHMX CTaH4apTiB.

ISO 1182:1983 Fire tests — Building materials — Non-combustibility test

ISO 4200:1985 Plain and steel tubes, welded and seamless — General tables of dimensions and masses per
unit length

ISO 5923:1984 Fire protection — Fire extinguishing media — Carbon dioxide.

HALIOHAJIbHE NOACHEHHA
ISO 1182:1983 BorHesi BunpobosyBaHHs. bygiBenbHi maTtepianu. BunpoboByBaHHS Ha HErOpHOYiCTb

ISO 4200:1985 3BapHi 1 6e3WwoBHi apmoBaHi i cTanbHi Tpyou. OCHOBHI Tabnuui po3mipiB i Mac Ha OAMHMLIO
OOBXWHU

ISO 5923:1984 lNoxexHa 6e3neka. BorHeracHi pevoBuHuW. [liokcna Byrneuto.

HauioHanbHun Bigxun
1 B YkpaiHi 3amicTb ISO 4200 unHHi FOCT 8732, FOCT 8734 ta TOCT 10704.
2 B YkpaiHi 3amictb ISO 5923 yunHuii FTOCT 8050

3 TEPMIHU TA BUBHAYEHHA NOHATD

Hwxk4ye nogaHo TepMiHI/I, BXWUTI B UboMy CTaH}J,apTi Ta BU3HA4Y€HHA NO3HAYEHUX HUMU NOHATDL!

3.1 cucTtema noxexoraciHHA Aiokcuaom Byrneuto (carbon dioxide fire-extinguishing system) CtauioHap-
He [Keperno Aiokcuay BYrneLto, NoCTiNHO NpUedHaHe OO0 cTauioHapHoro TpybonpoBoay 3 Hacagkamu, NpusaHadeHe
0N NoAaBaHHs OioKCMAy BYIMeEL0 y 3axulllyBaHMI NPOCTIp Tak, Wob gocsranacs NpoekTHa BOrHeracHa KOHLUEHT-
pauis

3.2 cucTtema noxexoraciHHs 06'eMHMM cnoco6om (fotal flooding system)

CrauioHapHe mxepeno giokcuay Byrneuto, NOCTIMHO npueaHaHe Ao cTauioHapHoro Tpybonposoay 3 Hacaa-
Kamu, Npu3HadeHe Ans NoAaBaHHA OioKCuay BYrfeLo B 3aMKHYTUIA NPOCTip abo BcepeanHy OropoKEHHs1 HaBKOSO
noxexoHebesneyHoro ob'ekta 3 TMM, LWOO MOXHa Oyno nigTpUMyBaTU BOrHEracHy KOHLUEHTpaLito

3.3 cuctema noxexoraciHHA nNokanbHoro 3acrtocoByBaHHSA (local application system) CtauioHapHe mxe-
peno Aiokcuay BYyrreut, NocTiiHO nMpueaHaHe 4O cTauioHapHoro TpybonpoBoay 3 Hacagkamu, npuaHaveHe Ans
nogaBaHHA Aiokcuay BYrfeLto NpsiMo Ha marepiarn, Lo roputb, abo Ha BU3HAYeHWI NoxexoHebeanevHu o6'ekt

3.4 aBTOMaTU4HUWM (automatic)
Takui, Wo BMKOHYE (OYHKLUit0 6e3 HeOOXiAHOCTI BTPYYaHHS NMIOOUHN
3.5 KoHTpOoNbHUI NpUCTpIn (control device)

MpucTpin, NpnsHa4YeHin KOHTPOMBATM NOCAIAOBHOCTI MOAIN, SKi NPU3BOAATL A0 BUMYCKaHHA AioKcuay Byr-
neuto

3.6 pyuHun (manual)

Takui, Wwo noTpedye BTPYyYaHHS NIOOUHN A1 BUKOHAHHST OYHKLT
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3.7 npucTpin kepyBaHHA (operating device)
Byab-AKnin KOMNOHEHT, KU 3a4igHO MK NPUBEOEHHAM CUCTEMMU B Ait0 Ta BUMYCKaHHAM fioKkcuay Byrneuto
3.8 BunyckaHHs giokcuay Byrneuto (release of carbon dioxide)

BigkpvBaHHs pesepByapa i po3nofinbymx npucTpoiB, sike NpM3BOAUTb OO0 NOOABaHHA AIOKCUMAY BYrneu y
3axuLLlyBaHUI NPOCTip

3.9 TpuBanicTb yTpumMmyBaHHs (inhibition time; holding time)

lMpomixKoK 4acy, NPOTAroM SIKOrO KOHLIEHTpauis giokcuay Byrneu y 3axuilyBaHOMY NpOCTOpi Bignosigae
NPOEKTHIN

3.10 ynoBHOBaxeHuM opraH (authority having jurisdiction)

OpraHizauis, cnyx6a abo ocoba, BignosiganoHa 3a NOrogXeHHs 0b6ragHaHHSA, MOHTaXy, TEXHOMOriT TEXHIY-
Horo obcnyroByBaHHsA abo cuctemu B Linomy

3.11 po3noginbuun npucTpin (selector valve)

MpucTpin, npu3HavYeHUn perynioBaT NPOXOMKEHHA AioOKCuay BYrIeuto Kpisb cuctemy TpybonpoBoaiB Ansi
CNpsIMyBaHHs MOro 4o nonepeaHb0 06paHoro 3axmLlyBaHOro NpocTopy.

4 NiIOKCUA BYINEUIO

BorHeracHot peyvoBMHOIO, SIKy BUKOPUCTOBYIOTb, MOBUHEH BYyTW AioKcnA ByrneLto, Skiin Bignosigae suMoram
ISO 5923.

HauioHanbHe Bigxun

B Ykpaini ynHHuni FTOCT 8050

HopaTtkoBy iHdopMaLito LWoAo Aiokcuay BYrneLto i horo 3acTocoByBaHHSI HaBeaeHo B goaatky C.
5 BUMOI' BE3INEKU

3a 6yab-AKOro NPoNOHOBAHOIO BMKOPUCTOBYBAHHA CUCTEM MOXEXOraciHHA AiOKCMOOM BYrfeLuto, KOnu iCHye
MOXNMBICTb NepebyBaHHA abo BXOMKEHHS Nogen y 3axvwyBaHuin NpocTip, Tpeba BXutu BignoBigHWMX 3axoAis
6es3nekn nig yac WBUOKOro eBaKytoBaHHS, 0bMeXeHHs BXOAY Y Lew NpocTip nicns nogaBaHHA BOrHeracHol peyoBu-
HW 3a BMHATKOM TMX BUMNaKiB, KON HEOBXigHO BXUTK 3ax04iB LWOoO0 LWBMAKOrO PATYBaHHA MEepCcoHany, Sk Tam
nepebysae. HeobxigHO BpaxoByBaTh Taki acnektn 6e3neku, sik HaB4aHHA NepcoHany, 3aCTepPeXHi 3HaKu, curHani-
3aTopuM NogaBaHHA BOTHEracHol pevyoBuHM | gmxanbHi anapatu. Tpeba 4oTpyMyBaTUCA Takux BUMOT:

a) 3abe3neynTn WNAXM BUXoAy, AKi NOCTINHO Tpeba yTpumyBaTK BiNlbHUMM, | 3a0e3neyYnT agekBaTHi BKa3iBHi
3HaKu;

b) 3abe3neunTn 30HK curHanisaTopamu, ki Bigpi3HATLCA Bif iHLIMX CUrHanNI3aTopiB TPUBOTM i MOBUHHI OiATH
HerarHo nicnsa BUSIBNEHHS NOXeXi | BUNyCKaHHA giokcuay Byrneuto (ams. po3gin 6);

c) 3abe3neunTn ABepuMa, WO BiAYMHAIOTBLCS NMLIE HA30BHI i CAMO3auMHAOTBLCA, SKi MOXHA BiQUMHUTK 3ce-
peavHu HaBiTb Y TOMY BUMAaAKY, KOS BOHU 3aMKHEHi 330BHI;

d) 3abe3neuntn 3acobamv HenepepBHOI BidyarbHOI i 3ByKOBOI CUrHanisadii npu Bxogax, 4OKu aTmocdepa He
cTaHe 6e3neyHolo;

€) 3abe3neunTy go4aBaHHA ogopaTopa 4O Aiokcuay Byrneuto 3 TuM, wob moxHa 6yno po3nisHaBaty Hebe 3-
neyHi rasosi cepenoBuLLa;

f) 3abe3neunTun 3acTEPEXHNMU i BKA3IBHUMM 3HAKaMn Npu BXo4ax;
g) 3abe3neunT ionoBanNbHUMK AnXanbHUMKU anapaTamMmu i HaBYUTU NepcoHan ix BUKOPUCTOBYBaTH;
h) 3abe3neunTn 3acobamu BEHTUMOBAHHSA 3aXMLLyBaHi NPOCTOPU MiCNSA raciHHA NOXeXi;

i) 3abesneunTn Oyadb-AKi iHWI 3axoam 6e3nekun, BU3Ha4eHi Sk HeobxigHi B pe3ynbTaTti peTenbHOro BUBYEHHS
KO>XHOT KOHKPETHOI cuTyaluii.

6 CUTHAJIM ONOBILLYBAHHA

3ByKOBI curHanu noBuHHI ByTK nepegbadeHi onsd BCiX CUCTEM MOXEXOraciHHs 06'éMHMM CnocoboM, a Takox
ONA TUX CUCTEM JTOKanbHOro 3aCTOCOBYBaAHHSA, e BHACMIOOK PO3MUMEHHA OiOKCUAY BYrneuto 3 CUCTEMWN Y MpUMi-
LLIEHHS MOTO KOHUEHTpauis Moxe nepeBuwmnTtn 5 %. CurHan TpmBOru NOBUHEH 3By4YaTW MPOTArom nepiogy 3aTpu-
MYBaHHS MK BUSIBMEHHAM MOXEXi i O 3aKiHYEHHSI NogaBaHHSA BOrHEracHoi pe4YOBUHM.

IHTEHCMBHICTb 3BYKY CUrHanisaTopa, HaBeZeHoro B 5b), noBuHHa 6yTu Taka, wob roro 6yno 4Yytn Hag cepe-
8
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OHIM piBHEM MiCLEBOro LUYMy; SKLO Lier piBeHb HaaATO BUCOKUN, HeOBXiAHO nepeabaynTu TakoX BidyanbHy iHOMKa-
Lito.

CwurHanbHi NpUCTPOI NOBMHHI XXUBUTUCS Bif, JyKepena eHeprii, JOCTaTHbOro ans 3abeaneyeHHss HenepepBHOT
Oil nonepeaxyBanbHOro curHany woHammeHwe npotarom 30 xB.

Mpumitka. CurHanm MoxyTb OyTU HEOOOB'SI3KOBI AN CUCTEM FOKAINbHOIO 3aCTOCOBYBAHHS, SIKLLO KiNbKOCTI Aiokcuay BYrrewuto, sikui
noAaeTbCsl, HeJOCTaTHLO ANS AOCATHEHHS KOHUEHTpaUii noHan 5 % y po3paxyHky Ha 06'eM NPUMILLEHHS.

7 3ACOBUN ABTOMATUYHOIO BUMUKAHHA TEXHOJOIMN4YHOI o
OBJIAOHAHHA

Mepen nogaBaHHAM abo nig yac nogaBaHHA AioKCuAay BYrMeL 3 CUCTEMM NOBUHHE OyTM aBTOMaTUYHO BUM-
KHEHO Bce obnagHaHHs, 34aTtHe, CNPUYUHUTY NOBTOPHE 3aropsiHHA roproyoro Martepiany, Take K HarpiBanbHi npu-
CTpPOI, ra3oBi NanbHWKK, iHpa4YepBOHi Namnu ToLLO.

8 ABTOMATUYHE CKUOAHHA TUCKY

ABTOMaTWYHE CKMAAHHS TUCKY NOBUHHE ByTn nepenbayeHe B HamMBULLiA TOYLi Byab-AKOro NPUMILLIEHHS, SKe
LLiNbHO 3aKpMBAETBLCH | B AKOMY B iHLLOMY pasi MoXe BigbyTucsa Hebe3aneyHe nigBuLLEeHHS TUCKY Mig Yac BBEOEHHS
giokcuay Byrneuto.

MpumiTka. HewwinbHocTi HaBKono ABepew, BikoH, Tpy6onpoBoaie abo 3acyBoK, Xo4 i HeBMAMMI abo Taki, Wo He MoXyTb ByTu nerko Bu-
MipsiHi, MOXyTb 3abe3neunTn JOCTaTHIM BuUXig rasy Ansa 3BMYaHUX CUCTEM i3 3aCTOCOBYBaHHAM AioKCuay Byrnewo 6e3 BXMBaHHS crneuianbHnX

3axopgiB. B iHWoOMyY BunNaaky, Ans repMeTU4HO 3aKpUTUX NPOCTOPIB, NMOLLY, HEODOXiAHY ANns BiNbHOro BeHTUnoBaHHA, W (y kBagpaTHuUX MinimeT-
pax) MoXHa po3paxyBaTyh 3a TaKUM PiBHAHHAM:

w=239-2
JP
ae Q — po3paxoBaHa BMUTpaTa OiOKCMAY BYrneLto, Kr/xs;
P — ponyCcTMMmMIN BHYTPILLHIA HAANULWKOBUA TUCK ANS 3aKpMTOro npocrtopy, 6ap.

Y BaraTbox BUNagkax, ocobnmMBo 3a HasiBHOCTI NoxexoHebes3rneuHux maTepianis, Npopiav ANs CKUAaHHS Tu-
CKy BxXe nepenbayeHo 3 METOK BEHTUIIOBAHHSA Ha Bunagok Bubyxy. Lli Ta iHwWi HasBHi npopisu YacTo 3a6e3nevy-
t0Tb afjeKBaTHE BEHTUIMIOBaAHHS

9 ENEKTPUYHE 3A3EMJIEHHA

Cuctemun NoxexXoraciHHA Aiokcnaom Byrneur NOBWHHI 6yTI/I 3abe3neveHi agekBaTHUMU cxeMaMu EJlIeKTpny-
HOro 3a3eMIieHH4.

MpumiTka. AgexkBaTHe 3a3eMIEHHSI CUCTEMU MAE MiHIMI3yBaTW PU3KK eNeKTPOCTaTUYHOMO Po3psdy. SKLIO CUCTEMA 3aXULLAE enekTpuy-
He obnagHaHHa aGo poaTalloBaHa 6ina UM BcepeawHi Gyaieni 3 enekTpoobnagHaHHAM, MeTanesa KOHCTPYKLIS CUCTEMU NOBUHHA BYTW HadilHO
3'eQHaHa 3 roflOBHUM KOHTAKTOM 323€MIIEHHS €MeKTPoobnaaHaHHS.

10 SANOBIXHI 3AXoAu WoAo HU3bKO PO3TALLOBAHUX YACTUH
3AXULLYBAHUX NMPOCTOPIB

AKLLIO iICHYE MOXIUBICTb HAKOMWYEHHST ra3onofibHoro diokcuay BYrMeul B siMax, Konoasassix, Ha OHi WwaxT
abo B iHWMX HM3BbKO pO3TalloBaHMX Micusax, Tpeba nepenbauntv JogaBaHHA ogopaTtopa A0 Aiokeuay Byrneuto i
(ab0) HasBHICTb [OAATKOBMX BEHTUMALIMHMX CUCTEM ANs1 BUOANSHHS AIOKCUAY BYrNeut nicns Koro nogaBaHHs.

MpumiTtka. Jdiokcua Byrneuto nosmHeH Bignosigatu BuMoram 1SO 5923 nicns nonaeaHHsa 6yab-sikoro ofopatopa (aue po3ain 4).

Onsa cuctem i3 pesepByapamv HU3bKOTO TUCKY ofopaTop Tpeba BBOAWUTUN HaNeXHWM CMOCOOOM Y XKMBUIbHUIA
TpyboNpoBia, Sku Bege A0 3axXuULLyBaHOi 30HMW.

11 3HAKU BE3INEKU

[ns Bcix cuctem noxexoraciHHA 06'eMHUM cnocobom i AN TUX CUCTEM JTOKanbHOro 3aCTOCOBYBaHHS, SKi
MOXYTb CNPUYMHUTU KPUTWUYHI KOHLEHTpaLii BOrHEracHoi pe4yoBMHUM, Ha BHYTPILWHIN i 30BHILLHIA CTOPOHI KOXHMX
ABepew 40 3axuLyBaHOro NpocTopy NOBUMHEH ByTW PO3MILLLEHMI 3aCTePEXHMIN Hanuc.

Hanuc noBuHeH nonepemxysBaTty, WO B pasi TpuBOorM abo nogaBaHHSA AioKCuAay BYIMEL0 nepcoHarn, yepes
3arpo3y acdikcii, TOBUHEH HEravHO 3anuULMTU NPUMILLIEHHS | HE BepTaTUCs, AOKM BOHO He Byae peTenbHO NpoBiT-
peHe.
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12 3AMNOBIXHI SAXOAU Nifg YAC POBIT I3 TEXHIYHOIO
OBCITYTOBYBAHHA

Llogo aBTOMatMYHUX CUCTEM MOXKEXKOraciHHS 06'eMHMM CnOCOBOM, SKMMM 3axXMLLaTbCA NPUMILLEHHA ©e3
nocTinHoro nepebyBaHHs noaen, HeobXiAHO BXUTKU 3axopfiB Ansa 3anobiraHHs aBTOMaTMYHOMY MoJaBaHHIO BOrHe-
racHoi pevyoBWHM A0 BUXOAY NOAEN, SAKLLO BOHU HE 3MOXYTb 3anuLLIMTL NPUMILLEHHSA NPOTArom 6yab-siKoi TpyuBano-
CTi 3aTpMMKK (amB. po3ain 6).

Mpumitka. Lieit 3anobixkHuii 3axig 3a3Buyali He € HEOOXiOHUM AN CUCTEM JOKanbHOMO 3aCTOCOBYBaHHSI, ane NnoBuHeH OyTu nepenba-
YeHWI, SIKLLIO MOXYTb BYyTK focarHyTi HebeaneuHi KoHLEeHTpaLii B Oyab-sikoMy NpocTopi, e MOXyTb nepebyBaTy noam

13 BUNPOBOBYBAHHSA 3 MOOABAHHAM BOMHEFACHOI PEHOBUHU
3A YMOBU MOXNMBOI HAABHOCTI BABYXOBUX CYMILLEW

3a o6cTaBuH, KONM MOXYTb BYTM NPUCYTHI BUOYXOBI MApoONOBITPsiHI Cymili, nig Yac BunpoboByBaHHS nNepes
nofgaBaHHAM BOTHeracHoi peyoBuHU Tpeba peTenbHO MepeBipuUTH CKNad rasoBoro cepedoBua y HebesneyHomy
NpPOCTOPI, 3 OrMAsiAy Ha MOXIUBICTb 3aropsiHHSA Bif €NEeKTPUYHOro po3psaay.

14 OCHOBU ANA NPOEKTYBAHHA CUCTEM MNMOXEXOIACIHHA
AIOKCUOOM BYITIELIO

KOHCTpYKLisi Oropox 3amMKHYTUX NPOCTOPIB, SIKi MaloTb OYTW 3axMLLIEHI CUCTEMaMM MOXEXOraciHHS AioKcnaom
Byrneuto o6'emHnM cnocobom, noBuMHHA ByTK Taka, Wob giokcua Byrneuro He Mir nerko suxogutu. CTiHM i ABepi
MOBUWHHI OyTW 34aTHI NPOTUCTOATK Aji BOMHIO MPOTAroM NPOMIXKY Yacy, 4OCTaTHbOro A Toro, Wwob nogaBaHHs Aio-
Kcuay Byrneuto Biabysanocs i3 NiATPUMaHHAM NPOEKTHOT KOHUEHTPaLUii MPoTArom TpMBanocTi iHriGyBaHHS.

Mpumitka. [Ins ouiHOBaHHA BOrHECTINKOCTI enemMeHTIB KOHCTPYKLUii Tpeba kopucTyBaTtuce 1ISO 834",

3a MOXITMBOCTI MpOopi3n NOBMHHI aBTOMaTMYHO 3aKPUBATUCh, @ BEHTUNSALUINHI CUCTEMUN NOBMHHI aBTOMaTU4HO
BMMMUKATUCA OO0 MOYaTKy NogaBaHHA OioKkcuay ByrneL abo npMHanMHi 0gHOYACHO 3 HUM, | 3anuaTncs 3akpuTu-
MW.

Akwo npopism He MOoXyTb ByTK 3aKpuTi i AKWO CTiHW i (abo) cTens BiacyTHi, Tpeba nepeabauntn gogaTkosy
KiNbKIiCTb Aiokcmay Byrneuto, sik 3asHadyeHo B 15.6.

AKwo ui npopian BUXOAATb A0 30BHILLHBOI aTMocdepu, e BiTPOBi YMOBM MOXYTb 3HAYHO BMIMHYTW Ha
BTpPaTU OiOKCMAY Byrneu, HeobXigHO BXMTU cneuianbHnx 3anobikHux 3axogis. Lli Bunagkun Tpeba posrnsgaty sk
ocobnuBe (cneujianbHe) 3acTOCYBaHHS | MOXYTb MOTpebyBaTy BUNPOOOBYBaHHS 3 NogaBaHHAM BOTHEracHoi peyo-
BVMHW AN TOrO, W06 BU3HAYNTK, LLIO JOCATHYTO HANEXHOi MPOEKTHOI KOHLLEHTpaLlii.

15 NPOEKTYBAHHA CUCTEM MNOXEXOIACIHHA OB'€EMHUM
CMNnocobOoM

15.1 YnHHUKM, AKi Tpeba BpaxoByBaTH

o6 Bn3HauMTM HeobXigHY KinbKiCTb Aiokcuay ByrneLt, Tpeba B3ATM 3a OCHOBY 00'€M 3axuLLlyBaHOro npwu-
MieHHa abo 3akpuToro npocTtopy. Big uboro o6'emy Tpeba BigHATU NMwwe 00'eM MacBHUX CTPYKTYPHUX €NeMEH-
TiB, Takux sk pyHOAaMEHTH, KOMNOHK, Banku ToLo.

HeobxigHo BpaxoByBaTu Take:

— PO3MIip NPUMILLIEHHS;

— Marepian, skuin mae 0yTn 3axueHun;
— KOHKpPETHI noxexxoHebe3neyHi 06'ekTy;
— Mpopi3n, siki He MOXYTb ByTV 3aKpuTi;

— BEHTWUMSALiVHI CUCTEMMU, SKi HE MOXYTb 6YTV BUMKHEHi. He noBuHHO ByTu npopisiB y nianoasi.

" ISO 834:1975 BunpoboByBaHHSI Ha BOTHECTINKICTb. EnemeHTn ByaiBenbHUX KOHCTPYKLIN.
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15.2 Bwu3Ha4yaHHS NPOEKTHOI KiNbKOCTI AioKcuay ByrmneLo
MpoeKTHY KinbKicTb Aiokemay Byrneuto, m (y kinorpamax), Tpeba podpaxoByBaTu 3a hOPMYIOL0:
m=K,-(024+0,7V),
neA=A,+30 Aoy
V=V, +Vz- Vg

Ay — 3aranbHa nnoLa noBepxHi BCiX CTiH, Nignorn i cteni (BKNOYHO 3 npopizamun Agy) OrOpOIXKEHOro 3a-
XMLLYBaHOTO NPOCTOpPY, M2

Aov — 3aranbHa nnoia noBepxHi BCiX NPOpI3iB 3a NpMNyLLEHHS, Lo BOHM ByayTb BiAKPUTI y pasi noxexi, m?
(amB. 15.6);

Vv — 06'eM 3axuLLBaHOMO 3aKPUTOro NPOCTopy, M° (auB. 15.1);

Vs — jpopjaTtkoBuii 06'eM razoBoro cepeoBuLLa, WO BUAANAETLCA NPOTATOM TPMBANOCTI iHFOyBaHHA (AMB.
Tabnuuio 1) BEHTURALIMHUMN CUCTEMAMMU, SIKi HE MOXYTb BYTU BUMKHEHI, MS(D,VIB. 15.5);

Vs — 00'em BGyaiBenbHOI KOHCTPYKLIT, AKAA MOXKHA BigHATH, m° (ovws. 15.1);

Kg — KoedilieHT, WO XapakTepnaye 3axuLlyBaHuini MaTepian, Skuin MoXxe OOpiBHIOBATM oanHuLi abo ByTn

Ginblwmm 3a Hei (am.. 15.3 i Tabnuuto 1).

Uucno 0,2, y kinorpamax Ha KBagpaTHUIN MeTp, XapakTepuaye 4acTKy AioKCMay ByrneLto, ska Moxe Buganu-
TUCb.

YUucno 0,7, y kinorpamax Ha KyBiYHMI METP, XapakTepuaye MiHiMarnbHYy KifnbKiCTb AIOKCMAY BYrneuto, Ky B3s-
TO 3@ OCHOBY Ans PopMynu.

Mpuknaam po3paxyHkis gve. y gogatky D.

Mpumitka. 3asHaveHi aBa yucna 0,2 i 0,7 BpaxoBYyOTb BNAMB PO3MIpy NPUMILLEHHS!, TOGTO BigHOLWEHHA 06'emy npumiwenHs (V) oo
NIoLLi NOBEPXHi OropoaXXyBanbHUX KOHCTPYKLIN NpuMiLLeHHSs (Ay).

15.3 KoedidieHT K

KoediuieHT maTtepiany Kp, HaBegeHun y Tabnuui 1, Tpeba BpaxoByBaTtu nig Yac NPOEKTYBaHHS Afs rOPYnX
mMaTtepianiB i KOHKPETHUX PU3MKIB, SIKi MOTPEOYIOTb KOHLLEHTPALIN, BULLMX 3@ HOPMAIbHY.

KoediuieHTn Kg onsa noxexxoHebesneyHmx ob'ekTiB, ski He nepeniyeHo B nepeniky A Tabnuui 1, Tpeba Bu-
3HayaTu 3a JOMOMOrOK anapaTypw i3 3aCTOCOBYBaHHSAM YalLKOBOro nasnbHWKa, K HaBedeHo B godaTky A, abo 3a
iHLLMM MeToAOM BUNPOBOBYBaHHS, SKU Aa€ eKBiBaneHTHi pe3ynbTaTi.

15.4 BnnuB maTtepianis, fiKi yTBOPIOIOTb XapuHu

Ons matepianis, siki ropsiTb 3 YTBOPEHHSIM XapuH, € 0cobnumei ymoBw, siki Tpeba 6patu go yearu. Y t1abnumui 1
HaBe[leHO NPUKNaan Takux marepianis.

15.5 BnnuB BeHTUNSALINHOI CUCTEMM, siIKa He MOXe OyTU BUMKHeHa

o6 Bu3HaA4MTK KiNbKiCcTb AiOKcMAy BYrNeLto, Ky NOTpiOHO Bukopuctatun, ob'em npuMilieHHst (V) NOBUHEH
6yTu 36inbweHnn Ha o6'em nosiTpa (Vz), Akun NogaeTbCca 40 NpuMilleHHs abo BUXOAUTD i3 HBOTO B TOW Yac, SK BO-
HO 3aMOBHIOETLCS OIOKCUAOM BYTNELLO, i NPOTArOM TPpMBanoCTi iHribyBaHHs, 3a3HaveHoi B Tabnumui 1.

15.6 Bnnue npopisis (gus. BCTyn)

Bnnue ycix npopisie, y TOMy 41Cni NOBITPSAHUX KNanaHiB, po3TalloBaHMX Y CTiHaX i cTeni Ha BUNagok Bubyxy,
AKi H& MOXYTb BYTU 3aKpUTi NPOTArOM MOXEXi, 4ONy4YeHO A0 hopMynu, HaBedeHoi B 15.2, y Burnsagi Aoy. MNopwuc-
TiCTb MaTepianiB OropoKeHHs 3aKpUTOro NpocTopy abo HeLUiNnbHOCTI HaBKOMNO OBEPEeN, BiKOH, 3aCyBOK TOLLO He
NOTPIGHO PO3rNaAaTh SK NPOPI3N, OCKIMbKM iX yXKe AorydeHo Ao hopmynu.

AKWwo BMCYBaETLCS BUMOra LOAO TPUBAIOCTI iHMOyBaHHS, TO NPOpi3vM He OOMYCKalTbCs, 3@ BUHATKOM TUX
BMMALKIB, KONMW 3aCTOCOBYHTb AOAATKOBY KiNbKICTb OiOKCMAY BYrfeu Ans niaTpMMaHHs HeoOXigHOI KOHUeHTpauii
NPOTArOM BCTAHOBIEHO| TPMBANOCTI iHFiGyBaHHS.

Axwo cnieeigHoWweHHA R = Ag/Ay > 0,03, cuctemy Tpeba NpoekTyBaTh sik CUCTEMY JIOKANIbHOIO 3aCTOCOBY-
BaHHA (OmB. po3ain 16). Lle He BuknioYae 3acTocyBaHHA CMCTEM NOKanbHOrO 3aCTOCOBYBaHHSA B pasi, SKLLO 3Ha-
YyeHHa R meHwe Hix 0,03.

Axkwo R Ginbwe Hixx 0,03 i AKWO Npopian MOXyTb 3a3HaBaTw Aii BiTpy, TO Tpeba NpoBeCcTn HaTypHi BUNpobo-
BYBaHHSI 3@ HaWiMOBIPHILLMX MaKCUMarnbHO HECnpUATIMBMX YMOB, W06 OTpUMAaTU MOrOMKEHHS, YNOBHOBaXXEHOro
opraHy.
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15.7 OaHOYacHe 3anoBHEHHSA CNOJly4YeHUX NPOCTOopiB

Y gBox abo Ginblle cnonyyYyeHnx NpocTopax, Ae MOXe MaTu Micue «BiNTbHWUI MOTiK» Aiokcuay Byrnewto abo
AKLWO MOXe iCHYBaTW MOXIMBICTb MOLUMPEHHSI BOTHIO 3 OOHOrO MPOCTOPY OO0 iHLIOrO, KiMbKICTb OiOKCUAY BYIMeLo
NMOBMHHA [OPIBHIOBATM CYMi KifTbKOCTEN, pO3paxoBaHUX ANs KOXHOro ob'eMy. AKWO oanH NpocTip noTpebye KoHue-
HTpaUii, 6inbLOi 32 HoOpMarbHy, L0 BULLY KOHLEHTpaLito Tpeba 3acTocoByBaTH Y BCiX CMOMYyYEeHNX NpOCTopax.

15.8 TpuBanicTb nogaBaHHA

Mpomixkok yacy, HeobxigHWi onsa Toro, Wob B OCHOBHOMY nogaT po3paxyHKOBY MPOEKTHY KiNbKiCTb AIOKCU-
ay Byrneuto, m (ame.15.2), mae Bignoeigaty Tabnuui 2. [Insa noxex TBEpAUX MaTepianie, Hanpuknag Tux, LWo ne-
peniyeHi B Tabnuui 1 9k Taki, 4O AKMX BUCYBaOTLCA BUMOTM LLOAO TPUBANOCTI iHFOYBaHHA, NPOEKTHA KifbKiCTb NO-
BVMHHA NofaBaTucs NPOTSAroM 7 XB, ane BUTpaTta NOBUHHA OYTWM HE MEeHLUa, HiXX HeobXxigHa ANna OOCATHEHHS KOHLe-

HTpauii 30 % npoTtsirom 2 XxB.

Tabnuuysa 1 — KoedillieHTn ans maTepianis, NPOEKTHI KOHLEHTpaLlii Ta TpMBanocTi iHribyBaHHS

Copeovuit maTepian o eony s | e COn b | s xm
A Moxexi rasiB i pi,qm-l”
aLeToH 1 34 -
aueTuneH 2,57 66 -
asiauiiHe nanbHe Mapku 115/145 1,06 36 -
6eHson, 6eH3nH 1,1 37 -
OyTagieH 1,26 41 -
OyTaH 1 34 -
OyTeH-1 1,1 37 -
ancynedig ByrneLo 3,03 72 -
MOHOOKCW BYrneLo 2,43 64 -
KaM'siHOBYTiNbHWIA abo NpUPoAHUIA ra3 1,1 37 -
umkronponax 1,1 37 -
ansenbHe nanbHe 1 34 -
anmeTunnosun edip 1,22 40 -
Jaytepm 1,47 46 -
eTaH 1,22 40 -
eTUNOBUA CNupT 1,34 43 -
eTunoBun eip 1,47 46 -
eTuneH 1,6 49 -
eTnneHamxnopwg 1 34 -
eTuUneHoKens, 1,8 53 -
rasoniH 1 34 —
rekcaH 1,03 35 —
H-rentaH 1,03 35 -
BOAEHb 3,3 75 -
CipKOBOAEHb 1,06 36 -
i30byTaH 1,06 36 s
i306yTMNEH 1 34 -
i30byTundopmiat 1 34 -
JP 4 1,06 36 -
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"optounin maTepian

KoeiuieHT ana ma-

I'IpoeKTHa KOHLIEH-

TpusanicTb iHriby-

Tepiany, Kg Tpauis CO,, % BaHHS, XB
rac 1 34 -
MeTaH 1 34 -
MeTunauertaT 1,03 35 -
METUMNOBUIA CNUPT 1,22 40 -
MeTunobyTtaH-1 1,06 36 -
MEeTUNETUNKETOH 1,22 40 -
MeTundopmiat 1,18 39 -
H-OKTaH 1,03 35 -
neHTaH 1,03 35 -
nponax 1,06 36 -
nponineH 1,06 36 -
rapTyBanbHe, MacTUibHE Macro 1 34 -

B MNMoxexi TBepanx MaTepianiB2
LLeNIoNI030BMICHI MaTepianu 2,25 62 20
GaBoBHa 2 58 20
nanip, rodppoBaHui nanip 2,25 62 20
nnactmaca (rpaHynboBaHa) 2 58 20
nonictupon 1 34 -
noniypeTaH (OTBepaKeHWN) 1 34 -
C Bunaaku cneuianbHOro 3actocoByBaHHS
kabenbHi NpUMiLLEeHHSs | kabenbHi kaHanu 1,5 47 10
NpUMILLEHHsT AN 00pobnsHHA JaHUX 2,25 62 20
erneKkTpuyYHe KoMM'toTepHe obnagHaHHs 1,5 47 10
LUMTOBI NPUMILLEHHS 1,2 40 10
reHepaTopu (a TakoX OXONOAXYBarbHi CUCTEMN) 5 58 FO MPUMMHEHHS]
TOPiHHS
Macrio3anoBHeHI TpaHcdopmMaTopu 2 58 -
NpUMILLEeHHS ANS ApyKapCbKuX BepcTaTiB 2,25 62 20
obnagHaHHsA ansa dapOyBaHHS | BUCYLLYBAHHSA 1,2 40 -
NPAUIbHI MaLUNHN 2 58 —

" HaBepneHi 3HauyeHHs1 € noeaHaHHsAM iHcpopMalii 3 6roneTeniB 503 Ta 627 Bureau of Mines «Mexi 3aimucTocTi rasiB i napis».

2 Noxexi TBEpAMX MaTepianiB opraHiyHoro NOXoMXXEHHS!, 3a SKMX FOpPiHHS 34e6inbLUoro BigbyBaeTbCsi 3 YTBOPEHHSIM KapWH.

HALIIOHAJIbHE MOACHEHHA

JP 4 — nanbHe Ans peakTuBHUX ABUIYHIB Mapku 4.

15.9 TemnepaTypa 36epiraHHsA

TemnepaTtypu 36epiraHHsa 3a BUCOKOrO TUCKY MOXYTb konmBaTtucs Big miHyc 20 °C go 50 °C, npu Lubomy He-
mMae notpebu y cneuianbHUX MeTogax KOMNeHcadii y 3B'A3Ky i3 3MiHEHHAM BUTPAT.
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16 MPOEKTYBAHHA CUCTEM JIOKAJIbHOI'O 3ACTOCOBYBAHHHA

Mpumitka. CcTeMM NOKanbHOro 3aCTOCOBYBaHHA NPUAATHI ANSA raciHHA NMOBEPXHEBUX NOXEX 3aiMUCTMX PiavH, rasiB i TBepanx mate-
pianis, konu noxexoHebeaneyHuit 06'eKT He oropoakeHuit abo oropoaXXeHHs He BiANOBiAAe BUMOram LLOAO raciHHa 06'eMHMM cnoco6om.

16.1 Bumoru go giokcuay Byrnewro
16.1.1 3a2asibHi NON0XEHHs
Ba3oBo0 KOHLUEHTpauieto giokcmay Byrneuto € Ta, Wwo Bignosigae koediuieHTy Kg= 1, T06T0 34 %.

[na maTtepianie, Wo noTpebytoTb NPOEKTHOI KOHUEHTpaUii noHag 34 %, 6a3oBa KiNbKiCTb OioKCMAYy BYrneL
noBuHHa 6yTU 36inblIeHa MHOXEHHSAM Ha BigNoBIAHWI KoedilieHT ana maTepiany, HaBegeHun y Tabnuui 1.

KoediuieHTn Kz ons noxexoHebeaneyHux ob'ekTiB, siki He neperivyeHo B nepeniky A Tabnuui, Tpeba BM3Ha-
yaTu 3a OONOMOrol anapaTypu i3 3aCTOCOBYBAHHSM YalLKOBOrO nanbHMKa, 9K HaBeaeHo B aodaTtky A, abo 3a iH-
LWMM MeToA0M BUNPOOOBYBaAHHS, KU Aa€ eKBiBaNEHTHI pe3ynbTaTy.

MpoekTHa KiNbKiCTb giokcuay Byrnewo, HeobxigHa Ansg cMcTeM NoKanbHOro 3acTOCOBYBaHHS, NOBMHHA 6a3y-
BaTMCS Ha 3aranbHi iIHTEHCUBHOCTI NOAABaHHS BOTHEracHoi pe4vyoBuHW, sika NoTpibHa, Wob oxonuTn 3axullyBaHy
nnowly abo ob'em, i Ha NPOMIXKY 4acy, NPOTArOM SIKOro NOBWHHE TPMBaTW NogaBaHHs, WoOO 3abe3neynTn noBHe
raciHHs.

[Onsa cuctem, y akuMx giokcup Byrieuto 36epiraetTbCcs 3a BUCOKOrO TUCKY, MOrO MPOEKTHY KifbKiCTb NOTPiOHO
36inbwmnTn Ha 40 %, Wob BM3HAYNTM HOMIHANbHY MICTKICTb ©anoHiB, OCKiNbku e(peKTUBHOI € NuLLIe pigka YacTuHa
3apsagy. Lle 36inblueHHs MicTKOCTi 6anoHiB He BUMaraeTbcs Ans TiEl YaCTUHKU 3apsay KOMOIHOBaHUX CcUCTEM (NokKa-
NbHEe 3aCTOCOBYBaHHs/raciHHs 06'eMHMM cnocoboMm), sike Npu3HaveHe Ans raciHHa 06'eMHUM cnocobom.

Axwo gosri TpybonposigHi Mepexi abo TpybonpoBoan MoXyTb nepebysaTtu nig gieto Temnepartyp, BULLMX 3a
HOpMarbHi, NMPOEKTHY KiMNbKiCTb NOTPIGHO 36inNbWNTM Ha BENUYMHY, AOCTaTHIO ANA KOMMEHCYBAHHA PiAWHN, SKa BU-
napoByeTbCA Mif Yac OXONo4XKyBaHHSA TPyGoNpoBOAiB.

16.1.2 Bumpama

Butpatu 3 HacagkiB Tpeba obuncnoBaTy noBepxHeBuM abo 06'eMHM MeToAOM BignoBiaHo Ao 16.2 ta 16.3.
3aranbHa BUTpaTa Ans CUCTEM MOBWHHA CTAHOBUTK CyMy iHAMBIAyanbHMX BUTPAT 3 yCix Hacaakis abo po3psagHMX
NPUCTPOIB, SIKi BUKOPUCTOBYIOTb Y CUCTEMI.

16.1.3 Tpueanicmb nodaeaHHs

lMpomixkok yacy, NPOTAroM SKOro NoAalTb PO3paxoBaHy MPOEKTHY KiMbKiCTb AioKcuay BYrnewto, m, noBUHEH
BignosigaTn Tabnuui 2. MiHimaneHUA NpoMiXKok Yacy Tpeba 36inbwunTth, Wwob KomneHcyBaTn 6yab-sKi 0coO6nMBOCTI
noxexoHebeaneyHoro o6'ekta, siki noTpedyBanu 6 TpuBaniworo nNepiogy OXONo4XyBaHHA ANst 3abe3ne4YeHHs NoB-
HOrO raciHHs.

AKLLO iCHYE MOXNUBICTb, WO MeTan abo iHWKI MaTepian MOXe Harpitucs 0o TemnepaTtypu, BULLOT 3a TeM-
nepaTtypy 3aviMaHHs1 FOprY0i Pe4YOBUHN, e(PEeKTUBHY TpMBaniCTb NoAaBaHHs Tpeba 30inbwunTK, Wwob gaTtn BignoBsia-
HWW Yac Ha OXONOMXYBaHHS.

16.2 Bu3Ha4yaHHsA BUTPaTU NOBEPXHEBUM MEeTOAO0M
16.2.1 3azanbHi NOJIOKEHHS

HOBerHeBMIZ MEeTO[ PO3paxyHKy CUCTEM 3aCTOCOBYHTb, AKLIO noxexoHebeaneyHn ob'ekT aBnse coboto
Ha no4aTky NIOCKi I'IOBerHi abo HU3bKOo pO3TaLIJOBaHi 00'ekTI, SKi acouiloloTbeA 3 rOPU3OHTAJIbHUMWN NOBEPXHAMMN.

Po3paxyHok cucteM noBuHeH 6a3syBaTUCS Ha Nepeniky 3aTBEPMAXEHUX OAHUX Ast OKPEMUX HacaaKiB.
EkcTpanonsuis Takux gaHux Bullle BepXHbOi abo HkYe HUXKHBbOI MeXi He J03BOoNeHa.

Mpuknag po3paxyHky HaBegeHo y D.3.

16.2.2 Bumpama 3 Hacadkie

lMpoekTHy BUTpaTy 3 OKpemMux HacadkiB Tpeba Bu3Ha4aTU 3 ypaxyBaHHSAM po3TallyBaHHS abo npoekuiiHol
BifCTaHi BigNOBIAHO A0 KOHKPETHMX NpaBun i nepenikis.

ButpaTty 3 HacagkiB cTenboBoro Tuny Tpeba Bu3HavaTtu nuwie 3 ypaxyBaHHSM BigCTaHi Big NOBEPXHi, SKy 3a-
XWULLAE KOXXEH HacaaoKk.

Butpaty 3 HacTiHHMX HacagkiB Tpeba BM3HA4YaTU Nyle Ha OCHOBI BENWYMHU AarbHOCTI Aii abo npoekuii, no-
TPiIGHOT ANst TOro, OO NOKPUTU NOBEPXHIO, SIKY 3aXULLAE KOXXEH HAcadoK.
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Tabnuua 2 — TpuBanicTb NnogaBaHHs L5151 MOBEPXHEBUX MOXEX

Y cekyHOax

o O6nagHaHHs ANst NoAaBaHHs AiokcuAay Byr-
MNooaBaHHs pigkoi hasm NeLo HU3LKOTo TUCKY

Cucrema Jiokcuay Byrneuto 3 06- _
- | TPMBanicTb NnogaBaH- .
najHaHHs BUCOKOro Tuc- | TP b noA TpUBanicTb NopaBaH-
Ky HS ra3oBoi ¢hasu ne- o
. HA pigkoi dasun
pea pigko

Cuctema noxexoraciHHa 06'eMHUM cno-

max. 60 max. 60 max. 60
cobom
CuctemMa noXeXoraciHHA  JTOKarbHOro . . .

min. 30 min. 30 min. 30
3aCTOCOBYBaHHS

16.2.3 lMnowa Ha oQuH Hacadok

MakcnmanbHy nnoLly, sika 3axXmLaeTbCs KOXKHUM Hacagkom, Tpeba BM3Ha4yaTu Ha OCHOBI MOro po3TallyBaH-
HA abo NpoeKUinHOT BiACTaHi BiANOBIOHO OO KOHKPETHUX NpaBus i nepenikis.

Ti cami YMHHMKN, SiKi BpaxOBYIOTb OS89 BU3HAYaHHS NPOEKTHOI BUTpaTK, Tpeba BpaxoByBaTu A58 BU3HAYAHHS
MaKCMMarnbHOI NMoLwi, ika Mae ByTun 3axuLeHa KOXHUM HacagKkoM.

Mnowy noxexoHebesneyHoro ob'ekta, AKMMA 3axXULLAETBCS OKPEMUMM Hacagkamu CTENbOBOro Tuny, Tpeba
po3rnsiaaTtyv siK kBagpar.

Mnowa noxexxoHebeane4yHoro ob'ekTa, AKUA 3aXULLL@ETLCA OAUHUYHMMUM HACTiIHHUMKW abo niHikHUMK Hacan-
Kamu, NOBUHHA ByTn abo NpsiMokyTHa, abo KBaapaTHa, BignoBigHO OO pO3TallyBaHHA y MPOCTOPi i 0OMeXeHb LWoao
nodaBaHHS BOrHEracHoi pe4oBuHU, siKi BCTAHOBIIEHO KOHKPETHUMW NpaBunaMm abo nepenikamu.

MoxexxoHebe3neyHi 00'ekTN, AKi BKMOYAKOTb NOXEXiI TOBCTUX LUAPIB 3aMMUCTUX PiAWH, MOBMHHI MaTu BifbHi
60pTn MiHiManbHOi BUcoTn 150 MM, W06 3anobirti BUNNECKyBaHHIO i NiATPMMYyBaTHM HEOOXIAHY KOHLEHTpaujto 6ins
MOBEPXHi B pa3i 3aCTOCOBYBaHHS AioKcuay BYrneLto.

16.2.4 Po3amawoeyeaHHsl i KinbKicmb Hacaodkie

Tpeba BNKOPUCTOBYBaTU JOCTATHIO KiNbKICTb HACaAKiB, LWOG PIBHOMIPHO MOKPUTM BCIO MOBEPXHIO NOXEXOHE-
6e3neyvHoro ob'ekTa 3 ypaxyBaHHAM OAMHUYHMX NIIOLL, SIKi 3aXMLLAITLCS KOXXHUM HacagKkoM.

Hacapgkun HacTiHHOro abo niHiiHoro TNy makwTb 6yTK po3TalloBaHi BiANoOBIAHO A0 OOMEXeHb LWoAo NPOoCTo-
POBOro po3TallyBaHHS | IHTEHCUBHOCTI NOAaBaHHS, siki BCTAHOBMNEHO KOHKPETHUMUM npasunamm abo nepenikamm.

Hacagkn ctenboBoro Tuny Tpeba BCTaHOBMIOBATY NEPNEHAMKYNSIPHO A0 NoXexoHebe3neyHoro o6'ekta i no
LEHTPY HaZ MOBEPXHEID, KA 3aXULLLAETLCA HacagKkoMm.

IHWi Hacagku Tpeba BcTaHoBNOBaTY Mig KyToM Big 45° oo 90 ° Big ropM3oHTanbHOT NOBEPXHi NOXexXoHebe3-
neyHoro o6'ekta. BucoTa/BiacTaHb, siky BUKOPUCTOBYHOTh Ansi BU3HAYaHHSA HeOOXiQHOT BUTpaTK | MOKPUTTS NOBEPX-
Hi, MOBMHHA ABNATU COOOI BiACTaHb Bif TOYKM CNPsIMyBaHHS Ha 3axuLLyBaHin NOBEPXHI OO TOpUS Hacaaka, BUMi-
pPSHY B3[OBX NOro OCi.

AKWo Hacagku BCTAHOBIEHO Mifd KYTOM, BOHW MailoTb OyTW CnpsMOBaHi Ha TOYKy, BUMIpSHY Big 6nnmXHbOro
Kpalt MOBEPXHIi, 3axuLlyBaHOI HaCaaKkoM, MOMOXEHHS KO PO3PaxoBYHOTb MHOXEHHSAM KoedilieHTa CnpsMyBaHHS
(Tabnuugd 3) Ha WMPUHY L€l NOBEPXHIi, 3axu1LLyBaHOI HAaCaaKoM.

Hacagkn Tpeba posTawoByBaTH Tak, Wob He Oyno 3aBag, aki Mornu 6 3aBaguTn HaNEeXHOMY BUKUAY AiOKCU-
Oy syrneuyo.

Tabnuua 3 — KoediuieHTn cnpsiMyBaHHS NS BANAOKIB po3TallyBaHHSA HacafkiB Mig KyToMm, 3a yMOBW, LLO
BMCOTA BiflbHOro 60pTy cTaHoBUTbL 150 MM

Kyt I'IO/:I,aBaHHH1) KoegilieHT CﬂpﬂMyBaHHﬂz)
Big 45° po 60° 1/4
Big 60° po 75° Big 1/4 no 3/8
Big 70° po 90° Big 3/8 oo 1/2
90° (nepneHaukynsap) 1/2 (ueHTp)

& pagycu Big ropu3oHTanbHOT MOLLMHY NMOBEPXHi NoxexxoHebe3neyHoro ob'ekTa.
YacTka noBepxHi, Ky MOKPMBAIOTb 3a JOMOMOroK Hacaaka.
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[nsa oTpumaHHsa geTanbHiWoi iHopMaLii AnB. pucyHokK 1.
16.3 Bu3HauyaHHS iHTEHCMBHOCTI NogaBaHHA 06'€éMHMM MeTO40M

16.3.1 3azasibHi NO/10)XKeHHs

O6'eMHMIN MeTOA NPOEKTYBaHHSA CUCTEM BUKOPUCTOBYHIOTb, SIKLLO NOXEXOHebe3neyHni o6'ekT cknagaeTbca 3
YMOBHO repMeTUYHNX 006'eKTiB HenpaBuibHOT hopMHU, SIKi HE MOXYTb OyTW Nerko 3BefeHi A0 eKBiBaNeHTHNX NoBep-
XHEBWX 30H.

Mpuknagu pospaxyHkis ame. y D.1i D.2.

Po3mipu B MinimeTpax

Hacaok, 3 axoro NOAAETLCA
N BOrHeracHa pevoswHa i3 3afaHow

][ " IHTEHCMBHICTIO § N 32aaHKWM
TUCKOM
g
]
e . P | —
600 600

1200

MpumiTtka 1. Ha pucyHky nokasaHo Hacagku, 3 AKX NOAAIOTb BOTHEracHy peyvyoBuHy a) nig kytom 90°, Konm Touka CnpsMyBaHHs nepe-
OyBa€e B LIeHTpi 3axuLLyBaHOi NOBepxHi, Ta b) nig kytom 45°, konu Touka cnpsiMyBaHHs nepebyBae Ha BigcTaHi 0,25 LMpWHM 3axuLlyBaHoi nose-
PXHi Y OEKOBI i3 NanbHUM 3 BUCOTOIO BiflbHOro 60pTy 150 MM.

Mpumitka 2. X — 3agaHa BUCOTa, BUKOPUCTaHa Ans BU3Ha4YeHHs HeobxiaHoi BUTpaTu.

PucyHok 1 — PosTawoByBaHHA HacaakiB

16.3.2 YseHa o2opo0diKyeasnibHa KOHCMPYKUis

3aranbHa iHTEHCKBHICTb MOAABaHHA OiOKCUAy Byrneuto i3 cuctemn mae 6asyBatucs Ha o6'emi ysiBHOI Ooropo-
OKyBarnbHOI KOHCTPYKLi, sika MOBHICTIO OTOYYE NoxexoHebesnevHun ob'ekT.

KL HelLiNbHOCTI He NOBHICTIO NepekpuTo, Tpeba BXUTM 0COBNUBUX 3aXOAiB LLOAO BUKOHAHHA HaBedeHUX
HUXXYE YMOB.

YSBHi CTiHM i cTens uiei oropoaXyBarnbHOI KOHCTPYKLii NOBUHHI ByTn Ha BigcTaHi npuHanmHi 0,6 m Big, OCHOB-
HOro noxexoHebesanevyHoro o6'ekTa, AKLWO HEMAE pearbHUX CTiH, i MOBUHHI Oropoa)KyBaTu BCi 30HWM MOXIMBUX BU-
TikaHb, PO3MNecKyBaHHs abo PO3NUBAHHS.

He MoxHa BigHiMaTn 06'emu Byab-sikux 06'eKTiB, SKi po3TalloBaHi B Mexax Lboro ob'emy.

IMig yac pospaxyHKy 06'emMy ySIBHOI OropoaxyBaribHOI KOHCTPYKLUil Tpeba BUKOPUCTOBYBATKM MiHiMarbHi po3-
Mipun 1,2 M.

16.3.3 IHmeHcueHicmb nodasaHHs 3 cucmemu

3aranbHa IHTEHCMBHICTb NodaBaHHA aAng 6a30Boi (TUMOBOI) CUCTEMU NOBUHHA CTAHOBUTM HE MEHLUE HixK 16
Kr/XB Ha KybiYHUIM MeTp ysBHOro 06'eMy 3a BMHATKOM BUMAaAKy, SKLIO Migriora ysBHOIO 3axMLLyBaHOrO NpoCcTopy €
LWinbHa, a noro 60Kn YacTKOBO YTBOPEHi CyUiNTIbHUMMW HEPO3PUBHUMMU CTiHAMU, BUCOTA SKMX MEPEBULLYE BUCOTY NO-
XexoHebesneyHoro ob'ekta LWoHaviMeHLwe Ha 0,6 M (SKWO CTiHW He sIBNSATb COOO0M0 MOro YacTuHy). Y UboMy BU-
Nagky iHTEHCMBHICTb NoJaBaHHA MoOXe OyTW NPOMNoOpLUiHO 3MeHLLEHA, ane ii 3Ha4YeHHs Mae ByTn He HKYe HixX 4
Kr/XB Ha KybiYHMI MeTp ANa BUNaAKy HAsBHOCTI CTiH, sIKi MOBHICTIO OTOYYIOTb 3aXMLLLyBaHWUA NPOCTIp.

16.3.4 Po3mauwyeaHHs i KinbKicmb Hacadkie

Tpeba BMKOPUCTOBYBATM AOCTaTHIO KiNbKICTb Hacaakis, LLOO piBHOMIPHO 0XONUTKU BeCb 06'eM noxexoHebe 3-
16
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neyHoro o6'ekta 3 ypaxyBaHHSIM iHTEHCMBHOCTI MO4aBaHHS 3 CUCTEMMU, SIKY BU3HAYEHO i3 3aCTOCOBYBaHHSIM YSBHO-
ro o6'emy. Hacagkv noBuHHi 6yTK po3TalLOBaHi i cnpsAMOBaHi Ha 00'eKTN B OrOPOPKEHHI Tak, LWOO nogaHun giokena
BYrfeLto NuIaBcs B NOXexXoHebe3ne4yHomy npocTopi.

IMpOeKTHi iIHTEHCUMBHOCTI NOAABaHHA Kpi3b OKpPeMi HacagkM MalTb BU3HA4YaTUCSA 3 ypaxyBaHHSIM pO3Tally-
BaHHS i BiACTaHeN BUKMAY BigNoOBIOHO 4O KOHKPETHMUX NpaBus abo nepenikiB CTOCOBHO MOBEPXHEBUX MOXKEXK.

16.4 TemnepaTtypa 36epiraHHs

Tpeba 3acTtocoByBaTu cnewjianbHi METOAM KOMMEHCYBaHHSA 3 ypaxyBaHHAM 3MiHW BUTPAT, SIKLIO Temnepary-
pa 36epiraHHsa pe3epByapiB BUCOKOro TUCKY Hkya 3a 0 °C abo Buuia 3a 49 °C.

16.5 BunyckHi Hacagku

Hacapgkw, siki BUKOPUCTOBYIOTb, MaloTb ByTn 3apeectpoBaHi abo 3aTBepmKeHi yNnoBHOBaXXEHMM OpraHoM 3a
Takumu napameTpamMmu: iIHTEHCUBHICTb NoAaBaHHs, eeKkTUBHA OanbHICTb Ail, KapTa NOKpUTTA NOBEpPXHi abo Benu-
YMHA 3aXULLEHOro NPOCTOPY.

MNpumitka. JonomixHi AaHi, Wo[o BUMOT | METOAIB BUNPOGOBYBaHHS AN Hacaakis, roTyioTb i ix 6yae BuMknageHo B ManbyTHbOMY CTaH-
naprTi.

17 KJIbKICTb HEOBXIAHOIO 3AMNACY AIOKCUAY BYITEUIO

BusHaueHy HeobXigHy KinbkicTb giokcuay Byrneuto Tpeba 36epiratm Tak, wob 6yTn 3aBxam nNpuaaTtHoOK A0
BMKOPUCTOBYBAHHS 3a NMpU3HAYeHicTIo, ane wob il He Mo)Ha Oyno BUKOpUCTaTW Ha iHWi noTpebu. [ns BUMKOpUCTO-
BYBaHHSA 3 CMCTEMaMM MOXKEXOraciHHA OiOKCUAOM BYINeut0 HU3bKOro TUCKy Tpeba 36epiratn 4oOaTKOBI KiNTbKOCTI
Aiokcmay ByrneLto BianoBigHO 4O HABEOEHOro HbKYeE:

a) Wob ypiBHOBaXXMTW BiOXMN Y BENUYMHAXxX 3apagy abo BUTIKaHb, a TakoX 3anuLLKu rasdy, KinbKoCTi giokenagy
Byrreuto Ans 3bepiraHHs B cMCTEMax HU3bKOMO TUCKY, BU3HAYEHi 3 PO3paxyHKy Ha HambinbLuy 30HY raciHHs, NOBUH-
Hi 6yTn 36inbLUeHi He MmeHwe Hix Ha 10 %;

b) akwo € MoXNUBICTb, L0 PiaKWUIA AioKCua BYrneu MOXe 3anuaTtucb y TpybonpoBoai Mk pe3epByapom
Ans 36epiraHHs | Bysnamu «Hacagok-tpyba», KinbkiCTb giokcuay Byrneuto mae 6ytu 3binblieHa Ha BENUYMHY LbOro
3anuwky goaatkoBo o0 10 %, o 3a3HayeHi BuLLe B a).

18 KIJIbKICTb AKOKCUAY BYINELIO, AKA MAE BYTU NPUEOHAHA 0O
CUCTEMU AK PE3EPB

3a neBHMX 0BGCTaBUH, KON CUCTEMU MOXKEXKOraCiHHA OiOKCMAOM BYrMneLul 3axuliarTb oguMH abo Kinbka no-
XexoHebesneyHnx ob'exTiB, Moxe OyTu noTpibHa roro 100%-Ba pe3epBHa KinbKicTb. Pe3epBHe gXepeno noBUHHE
OyTU NOCTIHO NpUELHAHe OO0 Takoi CUCTEMM.

K ronoBHMI YMHHWK Nif Yac BU3HAYaHHA HEOOXIOHOCTI y pe3epBHOMY axXepeni Tpeba po3rngaati NpoMiKOK
yacy, HeobxigHUM Ona ofgepXXaHHSA Aiokcuay BYrneuto Ha NOBTOPHE 3anoBHEHHS ANS BiAHOBMEHHS npawe3naTHoro
CTaHy CUCTEMM.

19 OCHOBHI NOJIOXXEHHA, HEOBXIAHI ANA AETAJIbHOIO
NMPOEKTYBAHHA

CncTteMu noxexoraciHHA 4iOKCMAOM BYITEL0 CKafaloTbCcs NepeBakHo 3 04HOro abo AekinbKox pesepBya-
piB i3 3aps4oM Aiokcuay BYrneuo, posnofinbynx NpUcTpoiB, MeXaHi3MiB BUMYCKaHHSA Ta NPUEAHaAHUX OO HUX pPO3-
noAinbyYmx TpyGonpoBoiB i3 BUMYCKHUMUW Hacaakamu.

20 NMPUMILLEHHA ONA 3BEPIFAHHA AIOKCKAY BYTIMELUKO

20.1 3aranbHi NONOXeHHSs
MNpumitka. [Insa 36epiraHHsa giokeuay Byrneuto Tpeba ooTpMMyBaTUCS BiANOBIAHMX HaLiOHANbHUX NpaBu.

PesepByap i3 giokcMgoM ByrneLto 3 BigNoBigHUMU KranaHamu, MexaHiaMamy BUMyCKaHHA Ta iHWUM obnaa-
HaHHSAM NOBMHEH OYTM pO3TalLOBaHWUMA, 3@ MOXIMBOCTI, B OOHOMY NOXEX00e3neyHOMY i NerkogocTynHoMy npuMmi-
LLIeHHi 6inst npumiweHb abo 06'exTiB, 3axmLLeHMXx cuctemoro. Lie npumilleHHst ans 36epiraHHst MOBMHHE ByTU 3axu-
LLIeHe Bif AOCTYNy CTOPOHHIX OCiO.

Y neBHUX BUMNagKax, KON Le NMPUUHATO YNOBHOBaXXEHUM OpraHoM, pe3epByap MOXHa po3TalloByBaTu BCe-
peaunHi 3axuLlyBaHNX NpUMILLEHb.
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20.2 CuctemMun BUCOKOro TUCKY

MpumileHHs onst 36epiraHHsA pe3epByapiB CUCTEM BUCOKOrO TUCKY MOBUHHE OyTW CNpoekToBaHe Tak, Wwob
TemnepaTypa QOBKINNS He NepeBuLLyBana BianoBigHi 3Ha4YeHHs1, HaBeAdeHi B Tabnui 4.

Tabnuusa 4 — MakcumansHa TemnepaTypa 36epiraHHs

LLinbHiCTL 3aBaHTaXXeHHs, )
) MakcumansHa Temnepartypa goskinns, °C
Kr/n
0,75 40
0,68 49
0,55 65

Mpumitka. AKLWO iCHYE NMOBIPHICTb, IO TeMnepaTtypa AOBKins nig vyac 36epiraHHs 6yae Hwkda Hixk 0 °C, Todi MoXHa BXWUTU ocobnu-
BVX 3aXOAIB OO0 Y3roMKEHHS 3 BENMYMHAMM TPUBAroCTi NogaBaHHs, siki HaBeaeHo B Tabnuui 2.

20.3 CucTtemMun HU3bKOro TUCKY

Cunctemun HU3bKOro TUcky Tpeba npoekTyBaTu Tak, Wob TemnepaTypa giokeuay Byrfeuto B pesepByapax nig-
TpumyBanacs Ha piBHi 6rm3bko miHyc 18 °C.

Mpumitka. Tpeba BXUTU HaNeXHUX 3axoAiB ANs NATPUMAaHHS Liei TemnepaTtypu. Lie o3Havae isontoBaHHs, OXONOomKeHHs i (abo) Harpi-
BaHHS, 3arexHo Bif TemnepaTypu AOBKINMSA y nNpuMilleHHi Ansa 36epiraHHsa. Moxe 6yt HeobXxigHMM BuaaneHHs Tenna, ke reHepyeTbCs Cuc-
TEMOIO OXONOMKYBAHHS.

21 PESEPBYAPU A514 AlOKCuUAy BYIrMEUro

21.1 3aranbHi NonoXxeHHA

Mpwumitka. Kpim BUMoOTr, siki HaBeAeHO Hbk4e, i 0CobnMBMX BUMOT 40 pe3epByapiB HN3bKOro TUCKY (AuB 21.2), Hemae AOAATKOBMX BUMOT
[0 iX KOHCTPYKLi, KpiM TUX, L0 HAaBEeAEHO Y BiAMOBIAHMX HaLLiOHANbHUX CTaHAapTax.

AKLLO KOHCTPYKLUiS pe3epByapa He MICTUTb 3anobiKHOrO NPUCTPOKD CKMAAHHS TUCKY, LI NPUCTPIN NOBUHEH
BXOOUTW y KNanaH pe3epByapa.

Mpumitka. Lle 6yne o6'ektom MaibyTHBOrO CcTaHaapTy.

21.2 Pe3epByapu HU3bKOIO TUCKY

KoHCcTpykuis noBMHHa 3abe3nedyBaTu NigTPUMaHHA TeMnepaTypuy OiOKCUAY BYIEL0 Ha PiBHI MiHYC 18,2 °C
3a TUcky 6nm3bko 20 Gap'.

MoBuHHO ByTK NnepeabadeHo 3acobm Ana HeNnepepBHOIO KOHTPOSIOBaHHS KifbKOCTI AIOKCMAY BYrneLto.

ABTOMaTMYHA CUCTEMA OXONOMKYBaHHS MOBMHHA 3abe3neyvyBaTu NiATPUMYyBaHHSA TeMnepaTypu i TUCKY AioK-
cuay ByrneL B Mexax, ki BUMaratTbCsl.

Ha pesepByapax HM3bLKOro TUCKY MatoTb OyTK nepeabdayeHi curHanisatopy HagMipHOro TUCKY, siki nogaBaTu-
MYTb 3BYKOBWUI CMrHan Ao crnpawutoBaHHs 3anobikHUX KnanaHis.

PesepByap mae Oytn obnagHaHMI OOCTATHBLOK i30MsUieto Ans OOMexXeHHs BTpaTu Oiokcuay Byrfeu Ao
BEMWYMHU He BinbLue Hix 1,5 % (sKLWo 3apsa cTaHoBUTL Big 3 T Ao 6 T), He Binble Hix 0,8 % (3apsa noHag 6 T oo
10 1) i He GinbLe Hix 0,5 % (3apsig noHan 10 T) NpoTArom 24 rod y pasi BUXO4y 3 flagy CUCTEMM OXOSOAXKYBaHHS
3a HaMBMILLIOI OYiKyBaHOI TeMnepaTypu AOBKINNS. |3ontoBanbHi Matepianu NoBMHHI OyTW 3axuLleHi MeTaneBow 06-
LUMBKOIO, OO YHUKHYTN MEeXaHi4YHOro NMOLUKOKEHHS.

PesepByap noBuHeH GyTu CNopsAoKeHWUI MaHOMETPOM i 3anoBiKHUM KnanaHoM.

Mpwumitka. [Ins cuctem HM3bKOro TUCKY HEODXIAHO BXWUTK 3axopdis, LWob TemnepaTypa AioKCUAy BYTNeLo Nif vYac 3aroBHIOBaHHS pesep-
Byapa Bignosigana 3Ha4eHH0, HEOBXiAHOMY ANt HANEXHOro (OYHKLOBAHHS CUCTEMMU.

HALIIOHAJIbHE MOACHEHHA

Bumoru o isoTepmivyHUX pesepByapiB CUCTEM ra3oBOro noxexoraciHHg srigHo 3 ACTY 4312.

21.3 baTtapei pe3epByapiB BUCOKOro TUCKY Ans Aiokcuay Byrneuto

3as3Buyalrt HeobXigHa KinbKiCTb gioKcuay BYrneLto NoBMHHA MICTUTUCA B OJHin GaTapei. lNogaBaHHsA giokenay
BYINELI0 OO OKPEMMX BU3HAYEHMX MOXexoHebe3neuHnx ob'ekTiB MOXe 34iNCHIOBATUCA Big ofHiel 6aTapei, Ko
BiCYTHSI IMOBIPHICTb MOLUMPEHHS BOTHIO Bif, OQHOMO NoXexxoHebeanedyHoro ob'ekta Ao iHWoro. 3aranbHa KifnbKiCTb

V' 1 6ap =0,1 MMa.
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Jiokeuay Byrneuto B 6atapei NoBMHHA BigNOBIiAaTM HaNBINbLUIN NOro KiNbKOCTI, HeOBXiaHIN Ans 3axmcTy 6yab-aKoro
npuMiLLeHHs1 abo o6'ekTa.

Mpumitka. Hacagku 6atapei i Tpy6onpoBoaiB NoBUHHI ByTU po3TalloBaHi Tak, LWob KoxHa 3axuLleHa 30Ha OKpeMo Bif iHLWKMX morna 6y-
TV 3anoBHEHa AiOKCUAOM BYrneLto.

PesepByapu 6atapei noBuHHI ByTK 3akpinneHi y Takmii cnocid, wob nig Yac po3psgkaHHst CUCTEMU YHEMOX-
NMBUTK ByaAb-AKi TX 3MILLEHHS.

KoxxeH pesepByap NoBMHEH BYyTW 3MiHHWIA, HE3aNEeXHo Bif iHWKUX pe3epByapiB. Y KOXHOMY Tpybonposogi,
Ak 3'edHYE KnanaH pes3epByapa 3 KOMNEKTOPOM, MOBUMHEH OyTM BMOHTOBaHWA 3BOPOTHWIA KnamaH. BunyyeHHs
Oyab-aKOro 3 pesepByapiB He MOBMHHE NPU3BOAMTU OO HEMOXNUBOCTI (OYHKLiOBaHHS pelTn 6aTtapei HanexHum
YUHOM.

KoxxHun pesepyap Tpeba 3abesneunTt 3acobamu BUMIpIOBaAHHSA KiNbKOCTi Aiokcuay ByrneLto.

22 PO3noainbYl MPUCTPOI

AKLLO KiNbKa 30H MoXeXoraciHHA 00CnyroBytTbCA OfHielo OaTapeeto 3 Aiokcuaom ByrneLto abo ogHieto pe-
3epByapHOI0 CUCTEMOID, NOBMHEH BYTK NnepeabaveHnin po3noainbYnin NPUCTPIN AN KOXKHOI i3 LINX 30H.

Posnoginbyi npnctpoi 6anoHHNX cMCTeEM NOBUHHI aBTOMATUYHO BiAKpMBaTUCA Nepe cnpautoBaHHAM Knana-
HiB 6anoHiB abo 0AHOYaCHO 3 HUM.

Y cuctemax HU3bKOro TUCKY pOo3noginibyi MPUCTPOI MOBMHHI aBTOMaTMYHO BigKpMBaTUCA | aBTOMaTUYHO 3a-
KpuBaTUCs Micnsi nogaBaHHS HEOOXiAHOI KiNbKOCTI giokeuay Byrneuto.

Posnoginbyi npuctpoi noBuHHI 6yTK BCTAHOBMEHI Tak, W06 BOHM Oynu 3axuLuleHi Big BOrH. Y Oyab-skuin Yac
NOBWHHA BYTN MOXMKMBICTb NEPEBIPUTU NPABUILHICTE DYHKLIOHYBAHHSA PO3MNOAINBYMX MPUCTPOIB Ta iX KOHTPOMbHUX
NPUCTPOIB.

HauioHanbHui Bigxun

Bumorun o po3noginbymx NpucTpoiB CUCTEM ra3oBOro noxexxoraciHHs 3rigHo 3 [CTY 4240

23 TPYBOINPOBIOAHA MEPEXA

23.1 Tpybonposig noBMHEH ByTW BUrOTOBMNEHUI 3 MaTepianis, ski MOXHa knacudikyBaTu sk HEroprodi 3a pe-
3ynbTatamu BunpobysaHb 3rigHo 3 1ISO 1182 i matoTb Taki gi3uKo-XiMiYHi XxapakTepucTuku, wo byage 3abesnevysa-
TUCSA MOro LiNiCHICTb Nig HaBaHTaXXEHHSIM.

Mpumitka 1. MoxyTb 6yTn HeobXigHi cneuianbHi KOPOSIMHOCTINKI MaTepianu abo MOKPUTTS ANS eKCnyaTyBaHHA B CUMbHOKOPO3iINHUX
aTmocdepax.

MpumiTka 2. MHyyKi 11 )xopCTKi TpybonpoBoan abo pykaBu (BKIMIOYHO 3i 3'€AHAHHAMU) CTAHOBUTUMYTb NpeaMeT ManbyTHbLOro MikHapos-
HOro cTaHaapTy.

23.2 TpybonpoBoau i TpyOoNpoBIiaHi 3'€AHaHHS AN CUCTEM HU3bKOTO TUCKY MOBUHHI BYTU po3paxoBaHi Ha
BMNPOOOBYBanbHWUI TUCK BeNn4YuHoto 40 6ap1).

MpumiTka 1. Mepexi BUCOKOro TUCKYy CTAHOBUTUMYTb NMpeAMeT ManbyTHbOro ctaHaapTy. 3'eAHaHHs (PiTUHMM) NOBMHHI BignoBigaTh BU-
Moram BiAMOBIAHWX HauioHanbHUX cTaHAapTIB. baxaHo, Wwob diTnHriM 6ynu BrkpyyeHi abo 3adanbLpoBaHi. Konu BUKOPUCTOBYOTE ONpecoBaHi
iTnHIK, Tpeba BXUTU cneuianbHUX 3axoais, Wob 3abe3neunTty NnpasunbHe 36MpaHHS.

Mpumitka 2. Tpybonposoamn Tpeba obupaTn 3rigHo 3 1ISO 4200.

HauioHanbHun Bigxun

KuBunbHi i po3nogineyi TpybonpoBoan BUKOHYOTHL 3i cTanesux Tpy6 3rigHo 3 FOCT 8732 ta TOCT 8734. CnoHykanbHi Tpybonposoau
BUKOHYIOTb 3i cTanesux Tpy6 3rigHo 3 FTOCT 10704.

23.3 Cekuii TpybonpoBoay, siki MOXYTb 3aKpMBaTUCS 3 KOXHOTMO KiHLUS, Hanpuknag 4YactuHa Tpybonposogy
MK KOJIEKTOPOM KranaHiB pe3epByapiB i HOpMarbHO 3aKpUTUM PO3MNOoAiNbYyuM NPUCTPOEM, MatTb OyT BUrOTOB-
neHi 3 6e3WoBHOI TPyOW.

23.4 Cekuii TpybonpoBoay 3 BiOKPUTUM KpaeM, iKUK He Moxe nepebyBaTtu nig NOCTiIMHWMM TUCKOM, MOXHa
BUIrOTOBNATK 3i 3BapHOi TPyOU, 3a BUHATKOM TpybonpoBoaiB i3 HOMiHanbHUM OTBOPOM noHag 40 MM, AKi XMBNSATLCH
BiJ pe3epByapa HU3bKOro TUCKY.

23.5 TpybonpoBoan, HOMiHaNbHWI JiaMeTp SKUX MEeHLMI Hixk 50 MM, He NOBUHHI 3'€QHYBaTNCHA 3BaplOBaH-
HAM Ha MicL,.

anMiTKa. I'IpOTe MOXHa BUKOpUCTOBYBaTU cKnafeHi 3aBoCcbKoro 3BaprOBaHHA.

23.6 He Tpeba BukopucToByBaTh (PITUHIN, BUFOTOBMEHI 3 YaBYHY 3 MYyCKOBUAHWUM rpaddiToOM, OCKiflbK/ BOHM

" 6ap = 0,1 MMa.
19




OCTY 4578:2006

34aTHi 40 pyrMHYBaHHA 3a YMOB TeMnepaTypu i TUCKY, SIKi XapaKTepHi AMNs CUCTEM MOXEXOraciHHs OiOKCUAOM BYyr-
neuyo.

23.7 TpybonpoBigHa Mepexa NoBUHHA OYTK HaAiNHO 3aKpinsieHa 3 HaneXHWM NPUMNYCKOM Ha PO3LUUPEHHS i
CTUCHEHHS | NOBMHHA OyTn po3TalloBaHa Tak, Wob 3BecT OO MiHIMyMy 3a3HaBaHHS BMMBY BOMHIO, MEXaHIYHOrO,
XiMIYHOMO YK iHLLIOro MOLIKOOXKEHHS. AKLIO iCHYE MOXNUBICTb BUOYXiB, TpyOONpoBigHa cuctemMa NoBUMHHA OyTw nig-
BilLEHa Ha onopax, NPU3Ha4YeHNX AN aMOpPTU3yBaHHA MOXITMBMX YOAPHUX HaBaHTaXEHb.

23.8 Y mepexax, B 9KMX KnanaHHi NpucTpoi MoXyTb BXOOUTU Y CEKLii 3aKpuToro TpybonpoBoay, Taki cekuil
MatoTb OyTn obnagHaHi NPUCTPOSIMU CKUAAHHS TUCKY.

BcTaHoBneHe 3Ha4YeHHs TUCKY cripauoBaHHA NPUCTPOIOD CKMAAHHS TUCKY Mae ByTu Take, LWob MakcuMmanbHun
OOCSKHUA TUCK HE NepeBuLLYBaB BENUYMHM, 3a3HaYeHOI B 23.2, ane nepesuLLyBaB BENUYMHY, HEOOXiaHY Ang nia-
TPMMaHHSA HOPManbHOro TUCKY Y TPYOONPOBIOHIN Mepexi B pEXMMI BUMYCKaHHS.

MpucTpoi cknaaHHs TUCKY MNOBUHHI OyTW CMPOEKTOBAHI i pO3TaLUOBaHi Tak, WOO BUMYCKaHHSA 3 HUX BOrHerac-
HOI PEYOBMHU He 3aBAaBaro KOO NepcoHany abo iHWMM YMHOM CNPUYUHATIO MOLUKOAXKEHHS.

MpumiTka. 3HayeHHs1 poboYOro TUCKY NPUCTPOIB CKUAAHHS TUCKY HE PernaMeHTYTbCS LM CTaHOapToM.

23.9 Akwo y Tpybax Moxe yTBOPHOBATUCS BOOSHWUA KOHAEHCAT, NOBMHHI OyTn nepenbadyeHi BignoBigHi 3a-
cobu gpeHaxy. Micusa gpeHaxy He NOBMHHI 6yTn 4OCTYNHI AN CTOPOHHIX OCib.

23.10 Ha tpybax He noBuHHO ByTK 3agMpOoK, ipXi Ta iHWKX 3abpyaHeHb. Tpeba BXWTK 3axodiB LWOAOo 3a-
BGe3neyYeHHs HaneXxHoro 3axucTy Big Kopoasii. NMepen MoHTyBaHHAM Tpyb ix Tpeba ounctuTn BcepeauHi. MNicns MoH-
TyBaHHS i Nepen NpMEAHaHHSIM HacagKiB BOHM NMOBUHHI OyTW peTenbHO NpoayTi.

23.11 [Ons BM3HAYEHHS BENMYUHWM NafiHHA TUCKY B TpyOOMpOBIAHIN Mepexi Tpeba BMKOPUCTOBYBATM Taki
dopmynu i KpuBI BigNOBIOHUX 3anexHocTen abo byab-AKMIA IHWWIN METOA, NMPUNAHATHUIA NS YNOBHOBAXXEHOro opra-
Hy.

3HaveHHs BuTpaTh, Q, B Kinorpamax Ha XBUINUHy, Moxe ByTn obuyucneHe Tak:
0,8725-107-D>* .Y
L+(0,04319-D'*.Z)

0 =

ae D — BHyTpILWHIN giameTp Tpyou, Mv;
L — ekBiBaneHTHa JOBXMHA TPyOONpPOBIAHOT MepeXxi, M;

Y, Z — koedilieHTH, SKi 3anexartb Bif TUCKY B pe3epByapi Ta y TpybonpoBigHii mepexi, i MoxyTb 0yTn ob4m-
CneHi 3 TakuX PiBHAHb!

Y=|pd,

=T

% &
2= 5=

oe Py — TUCK 36epiraHHs, 6ap (abcontoTHUR);
P — T1ck Ha KiHui TpyBonpoBigHoi Mmepexi, 6ap (abconoTHun);
p, — rycTuHa 3a TUCKY P, Kr/m>;

p —rycTWHa 3a TUCKY P, KI/M’.

MMig yac npoekTyBaHHA TPYOONPOBIAHMX MepeX 3HaYeHHS CnafaHHsa TUCKY MOXYTb OyTu ogepKaHi 3 KpMBMX
3anexHOCTi TUCKY Bif eKBiBaneHTHOI JOBXMHW ANS Pi3HUX BUTPAT i po3mipis Tpyd (aus. gogatok B).

23.12 MexaHi3m BMMNyCKaHHA NOBWHEH OAHOYaCHO BiAKPMBATW BCi KranaHu pesepByapis, NpueaHaHi 4O Ko-
nekTopa ANns ogHiel 30HN noxexoraciHHA. MexaHi3aM BUnyckaHHs NOBUMHEH BYTW HagiMHWA | NOBUHHA ByTWU MOXNK-
BICTb NMepeBipeHHs 1Ooro Aii.

24 HACAOKHK

Mpumitka 1. Hacagku cTaHOBUTUMYTb NpeamMeT MabyTHLOrO CTaHaapTy.

Mepepi3n oTBOpPIB HacagkiB Tpeba po3paxoByBaTH BiANOBIAHO 4O AodaTka B Ha MiHiManbHMI TUCK Npu BXOAj
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0o Hacagkis i 14 6ap1) Ans cucteM Bucokoro Tucky ta 10 6ap Ans cuctem HU3LKOIO TUCKY.

Po3mipu BunyckHux oTBoOpiB HacaakiB Tpeba nigbupatn Tak, Wwob BOHM He Mornn 6yTu 3abrokoBaHi TBepaMM
Jiokcnaom ByrneLto.

Cuctemm noxexoraciHHs 06'eMHUM cnocobom MatoTb ByTn CNPOEKTOBaHi i BMOHTOBaHI Tak, o0 AocarTy pi-
BHOMIPHOrO po3nofiny giokcugy BYrfeuo 3a KOHUEHTpaUie Y BCiX YaCcTUHaX OropoaKeHoro npoctopy. BunyckHi
Hacagku Tpeba MoHTyBaTy 6rM3bKko Jo cTerni.

MNpumitka 2. PekomeHgoBaHo, Wob Ans npumilLeHb BucoTolo Big 5 M o 10 M nepeabavanucs foaaTkoBi Hacafkv Ha piBHi 6nnssko 1/3

BMCOTM NpUMILLEHHS. [N npuMilleHb, BUcoTa skux nepesulye 10 M, NOBMHHI ByTW BCTaHOBMEHI AOAATKOBI Hacaaku Ha piBHi 1/3 i 2/3 BucoTtn
NPUMILLEHHS.

Hacagkm cuctem nokanbHOro 3acTOCOBYBaHHSI MOBMHHI OyTW CNpOeKToBaHi i 3BMOHTOBaHI Tak, LWOO cnpsiMy-
BaTuK Aiokcua Byrnewto Ha 0b'ekT, akui nignarae saxucty, 6e3 gucnepryBaHHs martepiany, SKuin ropuTsb.

Y pasi notpebn Hacagkn NOBWHHI ByTW 3aXULLEH B 30BHILWHIX 3a6pyaHEHb, SKi MOXYTb BRMMHYTA Ha iX y-
HKLLiItOBaAHHS.

HauioHanbHun Bigxun

[opaTkoBi BUMoOru Ao Hacagkis nogaHo B ACTY 4469-7.

25 MEXAHI3MU 3AOIKOBAHHA

25.1 Tunu mexaHi3miB 3a4il0BaHHA
a) aBTOMaTU4YHOro abo py4yHOro AUCTaHLIMHOMO 3a4il0BaHHS;
b) nuwe py4yHOro AMCTaHUINHOIO BMNYyCKaHHA BigNOBIAHO 4O BMMOT YNIOBHOBAXEHOMO OpraHy.

PoboTa mexaHi3MiB 3aaitoBaHHS1 MOBMHHA CMPUYMHIOBATM CrpauoBaHHS BCiET CUCTEMM, BKITFOYHO 3 JOMOMIXK-
HUMMK DYHKLISMW, TaKUMK K iIHAMKALIS NPUCTPOIB CUrHani3auil i BAMUKaHHSA CUCTEM BEHTUIIOBAHHS, BUTSXKHUX Be-
HTUNATOPIB, HAcOCIB, KOHBEEPIB, HarpiBaYiB, KfianaHis, 3aCyBOK TOLLO.

Yci npucTtpoi matoTb 6yTn poaTalloBaHi, 3MOHTOBaHI ab0 HaneXHMM YMHOM 3axuLUEeHi Tak, LWob He 3a3HaBa-
TN MEXaHIYHOro, XiMiYHOro abo iHLIOro NOLLKOMKEHHS, ike MOrno 6 Npu3BecTn 4O iX Henpaue3aaTHOCTI.

25.2 ABTOMaTU4He 3a4iloBaHHSA

ABTOMATU4YHI cucTeMmn Tpe6a KOHTpOIHBaTH I'IOFO,EI,)KeHI/IMz) aBTOMAaTU4YHUM NPUCTPOEM BUABIAHHA no>|<e>|<i,
obpaHuM BignoBigHO 40 NOTped KOHKPETHOro noXxexoHebesneyHoro ob'ekTa.

AKWO BUKOPUCTOBYIOTE LUBUAKOAIKOYI AeTEKTOpU, Taki K crnosilyBadi gumy abo nonym's, cuctema noBmHHa
OyTK cnpoekToBaHa Tak, Wob cnpauboByBana nuvule nicnga Toro, Ak 0yayTh iHiLiMOBaHi ABa OKPEMUX CUrHanu cno-
BiLLlyBaHHS1.

25.3 PyyHe aucTtaHuinHe 3agiloBaHHA

25.3.1 TynbT py4YHOro AUCTAHLIMHOIO 3afil0BaHHA AN CUCTEM MOXEXOoraciHHA 06'eMHMM cnocobom noBu-
HeH pO3TallOBYBATMCS MO3a MeXamu 3axulLlyBaHOro MpUMILLeHHs Gins Buxody (BMXOAIB) i3 mpumiieHHs. [yneT
PYYHOro ANCTaHLIAHOIO 3aAil0BaHHSA ANA CUCTEM NOKarnbHOro 3aCTOCOBYBaHHS MOBWHEH PO3TaLLOBYBATUCh Y MiCLi,
3py4HOMY | BesneyHomMy Ans oneparopa.

HauioHanbHu® Bigxun

Mpv upoMy NoBrHHa 3abe3neyyBaTMCA MOXIUBICTb AUCTAHLIVHOIO YBIMKHEHHSI CUCTEMU NO3a 3aXMLLYBaHUM NMPUMILLEEHHSAM.

25.3.2 MNpucTpoi AN py4HOro 3anyCKkaHHS CUCTEMU MOXEXOracCiHHS NOBMHHI ByTW 3axuLLUeHi Bid BUNagkoBoro
NpMBEAEHHS Y Ail0 32 JOMOMOroK CBMHLEBKX MOMO, Cckna, ke po3bnBatoTb, abo KPULLKOLO, L0 LWBMAKO BigKpMBa-
€TbCH, | YiTKO MapKOBaHi 3 METOI BKa3aHHS iX MPU3HaYeHOCTi.

anMiTKa. AKwo awmk ans PY4YHOro NpUCTpPOI0 3anyCkaHHA CUCTEMU NoXeXoraciHHA cnopsagkeHo nepenHboK KPULLIKOK, BUrOTOBIE-

HOIO 3 NMAaMKOro Ckra, To Le ckrno Mae GyTu Takoro Tuny, wob y pasi iioro po3GrBaHHA He YTBOPIOBANOCS roCTpUX KpaiB, SKUMU MOXHA NOpaHu-
TWCA Nig Yac npuBeaeHHs npunagy y Aito.

25.3.3 3 METOK YHEMOXIUBIIEHHST PU3MKY NMOMWIIKN MOBUHHA BYTW YiTKO 3a3HavYeHa 30Ha MOXEeXOraciHHS,
KOHTPOIIbOBaHa PyYHNM OUCTAHLiIAHMM MYTbTOM.

25.4 Cnoco6u BBeAeHHS B Aito

MexaHiamu 3agitoBaHHSA MOBUHHI BBOOWUTUCH Y Ait0 €NEKTPUYHMM, MHEBMATUYHUM ab0 MexaHiYHMM CnoCco-
6om.

' 1 6ap = 0,1 MNa.

CreumndiyHi BUMOrM He € YacTUHO LibOro cTaHAapTy. BoHW noBuHHI ByTu BkasaHi y HaLioHanbHOMY cTaHAapTi kpaiHu, sika 3anposaguna ISO
6183.
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HauioHanbHu# Bigxun

[o3BoneHo 3acTocoByBaTV KOMBIHOBaHUIA cnocio

25.4.1 EnekmpuyHuli

25.4.1.1 JKuBneHHs naHuUoriB KOHTPOSOBAHHA Npaue3aaTHOCTI NMPUCTPOIB 3ailoBaHHA Mae 6yTu 3abesne-
YeHe OBOMa He3anexHVMU DKepenaMu eHeprii, a came MepeXeto XUBMEHHSA 3 aBTOMaTUYHMM NEePEeMUKaHHSAM Ha
3anacHe bGaTapenHe XMBMEHHSA B pasi BUxoay 3 nagy Mepexi.

25.4.1.2 JlaHutorm KOHTPOSIIOBaAHHA Npaue3gaTHOCTI | 3a4itoBaHHSA MOBUHHI aBTOMaTMYHO KOHTPOSOBATUCS |
LWBMAKO BuAaBaTW 3BYKOBMI abo BidyanbHWU curHan npo Buxig 3 nagy Oyab-sKOro KOHTPONbOBAHOIO MPUCTPOID
abo kabento. Taki curHanu NOBWHHI BiOPI3HATUCS Bi4 CUrHanIB, siki BKa3yloTb Ha (OYHKLiIIOBaHHS.

25.4.2 MHeemamu4Hull

25.4.21 {k pxepeno eHeprii Moxe 6yTV BUKOPUCTaHUA AIOKCUA BYrMeELI i3 CUCTEMU MOXEXOoraciHHA. Ak-
Lo obpaHo iHWe mKrepeno TUCKY, BOHO NOBMHHE BMKOPUCTOBYBATUCH NULLE 3a UMM NPU3HAYeHHAM i Mae ByTu ra-
paHTOBaHe MOoro TexHiYHe 0BCnyroByBaHHs.

25.4.2.2 £Kw0 BUKOPUCTOBYETLCS TUCK rasy Big ONMOMDKHMX pe3epByapiB K 3acib A4S BUMYCKaHHS 3 iHLLIMX
pesepByapiB, [Kepeno TUCKY i BAUTpaTa rady NnoBuHHI OYyTW po3paxoBaHi Tak, Wob CMOpOXHWUTK iHWI pe3epByapu
OflHOYaCcHO, a AoAaTKOBE [Keperio nocTadaHHs rady noBuHHe Ge3nepepBHO KOHTPONOBaTUCA i B pasi HagMmipHOI
BTpPaTV TUCKY Ma€e NogaBaTMCsA CUrHarm nNpo Hemnonagky.

25.4.2.3 CwurHanizatopu i TpybonpoBoaun, kepoBaHi aBTOMaTUYHO, NMOBUHHI OyTW NpMaaTHi Ans nepioguyHmx
BMNPOOOBYBaHb Ha HanexHe PyHKLitOBaHHS.

25.4.3 MexaHiyHuli
Mpumitka. MexaHiamu 3afitoBaHHS MOXXHA BBOAUTW B fil0 MEXaHIYHO 3a AOMOMOrOK TPOCIB | BAHTaXiB, SKi NagatoTb.

KOHTpOmMbHI TpoCK MOBMHHI MPOXOAUTM BCEPEAMHI 3aXMCHUX TPYO i3 BiNMbHOMPOXiAHUMM KYTOBUMMW Griokamu
3a BCiX 3MiH HanpsiMKy.

KOHTpOnbHI TPOCK NOBUHHI BYTU NpuaaTHi ANs nepioanyHnx BUNpoboByBaHb Ha HanexHe yHKLilOBaHHS.

26 OBCTEXEHHSA | BBEAEHHA B EKCINNTYATYBAHHA

Micns 3MOHTYBaHHSI KOXHA CUCTEMA MOXEXOraciHHA OiOKCMAOM ByrneL nosuHHa Oyt obctexeHa BUpO6-
HVMKoM abo 1oro NnpeacTaBHUKOM, WO6 rapaHTyBaTK, WO BOHa NpaBuibHO dyHKLiloBaTumMe (aus. po3ain 27). Cno-
XvBayeBi MOBMHHO ByTW BUAAHO CBIAOLUTBO, ike CTOCYETbCS LbOro BUNpOOOBYBaHHS.

lMicna 3MOHTYBaHHA NOBWHHI ByTW HadaHi AeTanbHi iIHCTPYKLUiT nepcoHany, akui 6yae BignosigansHUM 3a 06-
CTEXEHHS | TeXHIYHe 0BCnyroByBaHHA CUCTEMM.

27 ®YHKUINHE BUNPOBEOBYBAHHSA

LLlo6 nepeBipuTH, Y cUCTEMA HaMeXHUM YMHOM 3MOHTOBaHa i npauloBaTMme SK 3a3HaveHo, Tpeba nposec-
TN BUNPODBOBYBaHHA Ha LinicHiCTb TpybonpoBoay 3 BiNlbHUM 6e3nepeLlkogHM NOTOKOM, Take sk BUNPOoOOBYBaHHS
3 NPoAyBaHHSIM CTUCHEHUM NOBITPSAM abo giokcnaom Byrneuto. Kpim Toro, siKLLO BUMaraeTbcsl YNOBHOBaXXEHVUM Op-
raHom, Moxe 6yTn npoBegeHe BUNPOOOBYBAHHSA 3 MOBHUM BUMYCKAHHAM. [1pOTArom Lboro BUNpo6oBYBaHHS BUMi-
ptoOTb TPMBANICTb NOAaBaHHS i BU3HAYaloTb JOCATHYTI KOHUEHTpaLil giokcuay ByrneLt, po3noainy no noxexoHe-
6Ge3neYHi 30Hi | TPMBaNOCTi YTPMMYBaHHS LIMX KOHLEHTPALLN.

HALIOHAJIbHE NOACHEHHA
KinbkicTb giokcmay ByrneL Ha NpoBefeHHst BUNPOOOoBYBaHb i3 MOBHUM BUMYCKAHHAM MPUAMAETLCS i3 YMOB
3aXUCTY NPUMILLEHHSA HaiMeHLoro ob'emy.

28 IHCTPYKUII 3 EKCMNYATYBAHHSA TA TEXHIYHOIO
OBCJ1YTOBYBAHHA

Tabnuyka 3 iHCTpyKLieto abo cxemoto, B siKill HaBeAEHO BKA3iBKU LLOA0 BUKOPUCTOBYBAHHS CUCTEMMU MOXEXKO-
raciHHsi, Mae 6yTn NOCTINHO BMUCTaBMEHA HA BUOAHOMY MicCLi i NOBMHHA OYyT BUroTOBIEHA 3 MILIHOMO i JOBrOBIYHOIO
MaTepiany. Lia iHCTpyKUia noBMHHa JaBaTu NOBHY iHGOPMaLi0 WoA0 YHKLiIKOBAHHS CUCTEMU | KOPOTKY iHdhopmMma-
Lit0 CTOCOBHO MOTOYHOrO 06CNYyroByBaHHsA Ta nepesapsamkeHHs nicna i cnpautoBaHHs. Cnoxneayesi NOBMHEH Ta-
KOX OYTU HafaHUA KOMMNIEKT XXypHariB 4518 3anuciB LWOAO eKCnilyaTyBaHHA Ta TEXHIYHOrO 06CnyroByBaHHS.

MpumiTka. AKwo pesepByapu 3 AiOKCMOOM BYIMELO Bif'€QHYIOTLCS Bif cuctemmn Ans obcrnyroByBaHHs, BOHU MOBUHHI OyTH NOBHICTIO 3a-
KpinneHxi Ta i3onboBaHi nepen TMM, sik byae po3noyaTo 6yab-sky poboTy 3 knanaHamu abo MexaHiamamu BUMYCKaHHS.
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AOOATOK A

(oboB'a3koBUIA)

BUNPOBOBYBAHHA 3 BUSHAHAHHA MIHIMANIbHUX BOTHEFACHUX
KOHUEHTPALUIW OIOKCUAY BYINELUKO ANA rorro4ynx PIAoUH |
rA3iB

(amB. Takox 15.3)

Mpumitka. 3BepTatoTb yBary Ha Tow dhakT, Wwo Tpueae poboTa Haa UMM BUNpPO6oBYBanbHUM 0bragHaHHAM, BHAcNiA0K HYOro 3Ha4YeHHs,
HaBeeHi B Tabnuui 1, MOXyTb BYTW YTOYHEHI.

HauioHanbHu® Bigxun
AnbTepHaTMBHUIA METOA BU3HAYaHHA MiHIManbHOI BOrHeracHoOi KOHLEHTpaLlii ra30BUX BOrHeracHux pevoBuH 3rigHo 3 CTY 3958.

A.1 MpuHumn gii
3 MeTOol BM3HAYEHHS BOrHEraCHMX KOHLUEHTpAaLin ANnga piavH i rasiB BUKOPUCTOBYOTb anapartypy Ha 6asi ya-
LLKOBOrO NnasnbHuKa.

HaBegeHun pesynbTaTt ABrnsie COO0I0 TEOPETUYHY MiHIMarbHy KOHLEHTpPaL,ito AioKcMAay BYrneLuto Ans raciHHA
nonym's. MpoeKTHy KOHLEeHTpauio 064MCroTh 3 Lboro 3HavyeHHs (aue. A.5). MiHimanbHa NpoeKkTHa KoHLeHTpaLlis,
AIKy BUKOPUCTOBYIOTb, NOBMHHA cTaHOBUTK 34 %, Wo npeacTtaBneHo koediuieHToM Kg, Sk AopiBHIOE 1.

[ns 3avimucToro maTepiany, sikun noTpebye koediuieHTa Kg BinbLuoro Hix 1, 3aCToCOBYHOTb KoedilieHT ma-
Tepiany, 3azHavyeHu y Tabnuui 1, SknMin BUKOPUCTOBYIOTb Y chopMyni Ansd obuncneHHs m signosigHo 4o 15.2.

[ns nepeTBOpeHHS OOYMCNEHOI MPOEKTHOI KOHLEHTpaUii (ogepxaHoi 3a 4ONoMOrow BMNPoOOBYBanbHOI
anapaTtypw) Ha koediuieHT maTtepiany Kz Tpeba BMKopucToBYBaTH Taky hopmyny:

_I-¢)
’ (-c)
e C = npoexkmua konyenmpayis y % ,
100
.. ? o
CS _ MIHIMATbHA 6027‘[@2(16‘1{(()10 KORyenmpauyis y Y0 _ 0934

A.2 Anapatypa
AnapaTtypoto 4ns UMx BUMIpIOBaHb € YalIKOBUA NanbHUK, KM BNALUTOBAHUN, SIK MOKa3aHO Ha PUCYHKY A.1.

A.3 Mpoueaypa BUNpo60BYyBaHHA ANA 3aMMUCTUX PignH

A.3.1 BBegiTb 3pa3ok 3aMMUCTOI pignHK B pe3epByap AN nanbHoro.

A.3.2 BigperyntoinTe NONOXEHHA PyXOMOro CTONMKa nig pe3epByapoM AN NanbHOro Tak, wob BCTaHOBUTYU
piBEHb NanNbHOro B YaLlLi y Mexax 1 MM HUX4Ye BEPXHBbOrO 3pPi3y YaLlKu.

A.3.3 Bigperynionte enekTpuyHy CXemy KepyBaHHsi HarpiBasnibHUM €NeMEHTOM Yallku Tak, o6 BCTaHOBUTU
TemnepaTypy nanbHoro 25 °C abo Ha 5 °C Buwe 3a TemnepaTtypy cnanaxy LbOoro nanbHOro y BigKpUTOMYy TuUri,
BMOpaBLK OinbLue 3 UUX ABOX 3HAYEHD.

A.3.4 3ananite NanbHe BigMNOBIAHUM CNOCOOOM (OakaHO enekTPUYHNM), 3a AKOro He 3abpyaHIBaTMMETHCA
BMNpOOOBYBarbHE NarnbsHe.

A.3.5 YcTaHoBIiTb BUTpaTy NOBITPs Ha piBHi 40 n/xs.

A.3.6 Po3noyHiTb NogaBaHHA Oiokcuay BYrMeL i NOBINbHO 36inbluyiTe MOro Aoku nonym's He Gyae nora-
LweHe. 3apeecTpynTe 3HaUYEHHs1 BUTpaTK AioKCuay BYrneuo.

A.3.7 3a gonomoroto nineTku Buganite npnénusHo Big 10 mn go 20 mn nanbHOro 3 Moro NOBEPXHi B YaLlLi.

A.3.8 NMosTopiTh Aii A.3.4—A.3.6 i ycepeaHiTb pesynbTar.

A.3.9 O6uncnitb BorHeracHy koHueHTpauito, TC (y BigcoTKax), 3a pPiBHAHHSM:

rc=—"r 100,
40+7V,

Oe Ve — BuTpaTa giokcuay ByrneLto, n/xs.

23



OCTY 4578:2006

A.3.10 36inbLWiTe TEMNEpaTYpy NanbHOro Ao piBHsA, Ha 5 °C HWXKYOro 3a Noro TemnepaTypy KuniHHA, abo go
200 °C, obpaBLUn MeHLUe 3 LiMx ABOX 3HadeHb. A.3.11 MNosTopiTb Aii A.3.2 Ta A.3.4-A.3.9.

A.3.12 3a BorHeracHy KoHLieHTpaLito 6epyTb Ginblue 3 ogepKaHUX 3Ha4YeHb 3a ABOX TemnepaTtyp nanbHoro,
3a 9KUX NPOBOAMMM BUNPOOOBYBaAHHS.

A.4 Mpoueaypa BUNpo6oByBaHHA ONs 3aUMUCTUX rasiB

A.4.1 AnapaTtypy MoaudikyloTb Tak: YallKX 3anOBHIOIOTbL CKIIOBATOD, @ pe3epByap A NanbHOro, siKuin 30-
OpaxxeHo Ha pUCYHKY A.1, 3aMiHIOIOTb Ha poTaMeTp, KanibpoBaHMi Ang gaHoro rasy. PotameTp MpuedHylOTb A0
Jxepena naneHoro Yepes BignoBigHWIA perynarop TUCKY.

A.4.2 Bigperynionte noTik nanbHOro Tak, WOO opepxaTu MiHiHY WBMAKICTb yCepeauHi Yallku Ha piBHi
130 mm/c.

A.4.3 BukoHante gii A.3.3-A.3.9.
A.4.4 30inbWwiTe Temnepatypy nansHoro go 150 °C.
A.4.5 MosTopiTb Aii A.3.4-A.3.9.

A.4.6 3a BorHeracHy koHUeHTpaLito 6epyTb Ginblue 3 ogepxaHUX 3Ha4YeHb 3a ABOX TemnepaTyp nanbHoro,
3a 9KUX NPOBOAMMM BUNPOOOBYBaHHS.

A.4.7 FAkWwo ogepxaHe 3HAYeHHS KOHUEHTpaUil 3a BULLIOT TeMnepaTypu 3Ha4yHo BinbLue, HXK 3a HUXKYOT TeM-
nepatypwu, nanbHe Tpeba knacudikyBaTn K «TemnepaTtypHO-4yTnuBe». BorHeracHy KoHUeHTpauito And Temnepa-
TYPHO-YYTNMBKX BMAIB NanbHOro Tpeba BM3Ha4yaTV 3a HAMBULLIOT TEMMNEPATYpH, SKa iCHYE Y KOHKPETHOMY 3aXMLLy-
BaHOMY MpOCTOPi.

A.5 O6uncnoBaHHA NPOEKTHOI KOHLUeHTpauil

3a NpoeKTHY KOHUEeHTpaUito 6epyTb 3Ha4YEHHS BOrHEracHOI KOHLIEHTpaLii, TOMHOXeHe Ha 1,7.
Posmipu y minimeTpax
AeTani yawwm
Rrarpipaqa

& 85 Harpisansxui gpir <23

MiX BHYTPIWHIMK

i i 30BHiWHIMK CTiHAMK

l T
Tpybka

TepMmonaph T

Bunpobosysanshni
pesepeyap
ANR NANBHOTO

Potametpu

533
252

Perynatop
piBHA

330

[ Knewa
Harpisada

Napa CO,
NosiTps

!
75 i o
P — g bt

PucyHok A.1 — Anapatypa Ha 6a3i 4alKoBOro nasnbHuKa

HALIOHAJIbHE NOACHEHHA
HopatkoBi BumoOrM [0 OCOPMITIOBaHHS MPOTOKONIB CcepTudikauiiHOro BMNPOOOBYBaHHA HaBedeHO Y
OCTY 3412,
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OONATOK B

(oboB'a3koBUIA)

BU3HAYAHHA PO3MIPIB TPYB | OTBOPIB CUCTEM
NOXEXOIACIHHA AIOKCAOOM BYITNEUIO

B.1Tuck y pesepByapi € BaXXnNmMB1MM YNHHUKOM OJS151 NOTOKY AioKCcMAy Byrneuto. Y pasi Hu3bkotemnepaTypHoro
30epiraHHA Nno4aTKkoBMM TUCK Y pe3epByapi NagaTtvMe Ha BeNUUMHY, dKa 3aneXxuTb Bid TOro, Yv BUMYLLEHO BECb
3apsag, Y nuwe horo YactuHy. ToMy, BiH MOBUHEH CTaHOBUTK Gnnabko 19,7 6ap1). PiBHSAAHHA NOTOKY 6a3yeTbcs Ha
abconioTHOMY TUCKY, TOMY B po3paxyHKax, HEOOXiOHWX ANS CUCTEM HU3bKOTO TUCKY, BUKOPUCTOBYIOTb 3HAYEHHS
20,7 6ap.

[lns cuctem BMCOKOro TUCKY, TUCK Y pe3epByapi 3anexuTb Big TemnepaTtypu AoBKinns. NpUAHATHO, Wo Hop-
MarnbHa TemnepaTtypa AoBkinnsa ctaHoButb 21 °C. 3a uiel TemMnepaTypu cepegHin TUCK y 6anoHi NpoTsarom Bumnyc-
KaHHs pigkoi asn ctaHoButume 6nmsbko 51,7 6ap. Tomy, uen TMCK NOBUHEH ByTn 0BpaHWi AN po3paxyHKiB, sk-
LLIO NOEeTbCs MPO CUCTEMW BUCOKOIO TUCKY.

3 BUKOPUCTaHHAM BULLEBKa3aHNX 3HayeHb TUcKy 20,7 6ap Ta 51,7 6ap BCTaHOBNEHO 3HAYeHHS KoediLlieHTIB
Y Ta Z y piBHSAHHI NOTOKY, iX nepeniyeHo B Tabnuusx B.1 Ta B.2.

B.2[1ns npakTU4HOro 3acTocoBYyBaHHsI OaxaHo nobyayBaTu KpUBI NS KOXKHOrO po3Mipy Tpyou, siKMii Moxe
OyTn BUKopuctaHmn. OgHak Tpeba 3a3HaumTK, WO PIBHSAHHSA NOTOKY MOXE MaTu Takui BUrMaa;

L 10°-08725Y

D1,25 - Q 2
&

—-0,04319Z.

akmM 4YuHoM, Oyaytoum rpadivyHi 3anexHocTi “” Ta , MOXHa BMKOPUCTOBYBAaTW OfHE CiMEencTBO
T 6yny L/D"*° ta Q/D? v

KpuBuX ans 6yab-akoro po3mipy Tpyou. Ha pucyHky B.1 HaBegeHo ogepkaHy Ha Uil ocHoBi iHdbopMaLito woado no-
TOKIB ANg Temnepatypu pesepsyapa MiHyc 18 °C. Ha pucyHky B.2 HaBegeHO aHanorivyHy iHchopmauito ans cuctem
BMCOKOro TUCKY 3a Temnepatypu 21 °C.

Lli kpuBi MOXyTb BYTU BUKOPUCTaHI A51A NPOEKTYBaHHSA CUCTEM i NepeBIpSHHA MOXIMBUX BUTPAT. BenuumHa
TUCKy B Byb-sikiit TouLi TpyGonpoBoay Moxe 6yTn ofepxaHa o6uMcnioBaHHsAM 3HadeHb Q/D° i L/D"%°. Micns ysoro
MOXYTb OYTW BU3HaYeHi TOUKM Ha KpuBi Q/D°, wob ogepaT 3HAYEHHSI MOYATKOBOrO TUCKY | TUCKY Ha BuUxoAi. Ans
npuknagy NnpMnMemo, LWo 3agada Nnondrae y BU3Ha4YeHi TUCKY Ha BUXO4i Ans CUCTEMM HU3bKOro TUCKY, Ska cknaga-
€TbCH 3 oAHiel TpybonpoBigHoi NiHii ymoBHUM AiameTpoMm 50 MM 3 eKBiBaneHTHOK AOBXWHOK 152 M i BUTpaTOlo
454 xr/xB.

Hacamnepen o64McnolTh 3HAYEHHS Q/D?iL/D"?:

%=ﬁ=0,165 k2| x6 - MM’
D= 2758

L 152
T=L=1,075 m/
D" 141,3

L
MouaTkoBuMI TUCK cTaHOBUTL 20,7 Bap, @ ——55 = 0, Ak nokasaHo Ha pucyHky B.1 y Touui S1. 3Haxoammo,

D"
LLO TMCK Ha BMXOAi CTaHOBUTb 6n3bko 15,7 Gap y Touui T1, B skiii NepeTMHaOTLCS 3HAYEHHS % =0,165 i 3sHa-

L
YeHHs! F =1,75.

AKLo usa niHia 3aKiHYyeTbCA OOHUM HacagKoM, eKBiBarieHTHa Mrowa OTBOPY MOBUHHA NigbvpaTtucs nig Tuck
Ha BMxogi, Wob perynoBaTy BUTpaTy Ha 3agaHoMy piBHi 454 kr/xB.

Y 1 6ap=0,1 MMa.
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Ta6bnuusa B.1 — 3HaveHHs Yi Z ons cuctemM HU3bKOro TUCKY

Tuck
6ap MMa Y z
20,7 2,7 0 0
20 2 665 0,12
19 1,9 1500 0,295
18 1,8 2201 0,470
17 1,7 2790 0,645
16 1,6 3285 0,820
15 1,5 3696 0,994
14 1,4 4045 1,169
13 1,3 4338 1,344
12 1,2 4584 1,519
11 1,1 4789 1,693
10 1,0 4962 1,868
Tabnuusa B.2 — 3HaveHHs Y'i Z ons cMcteM BUCOKOTO TUCKY
Tuck
6ap MMa Y z
51,7 5,17 0 0
51,0 5,1 554 0,0035
50,5 5,05 972 0,0600
50,0 5,0 1325 0,0825
47,5 4,75 3037 0,210
45,0 4,5 4616 0,330
42,5 4,25 6129 0,427
40,0 4,0 7256 0,570
37,5 3,75 8283 0,700
35,0 3,5 9277 0,830
32,5 3,25 10050 0,950
30,0 3,0 10823 1,086
27,5 2,75 11507 1,240
25,0 25 12193 1,430
22,5 2,25 12502 1,620
20,0 2,0 12855 1,840
17,5 1,75 13187 2,140
14,0 1,4 13408 2,590
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PucyHok B.1 — [NagaHHs Tucky B TpybonpoBoAi 3a ymMoBY,
LLIO TUCK y pe3epByapi ctaHoBuUTb 20,7 Gap (2,07 Mla)

3BepTatoumch Ao Tabnuui B.7, Big3Hauumo, WO nuToma BuTpaTa nosuHHa ctaHoButn 0,9913 kr/xB ° MM ek-
BiBaNEHTHOI NNOLLi OTBOPY, SKWO TUCK Ha BUXOAi 3 OTBOPY cTaHoBuTb 15,9 6ap. Taknum 4YnHOM, HeobxigHa ekBiBa-

NeHTHa nnoLua OTBOpPY Hacajka AOPIBHIOE 3aranbHi BUTpaATi, NOAINEHIN Ha BENUYNHY BUTPaTK, BigHECeHY A0 of-
HOro KBagparTHoro minimeTpa.

) 454 ke/xs 5
eK8iBaNeHMHA  NIoWa Omeopy = =458 mm

0,9913 xo/x6-mm™>

Ha npakTuui npoekTyBanbHUK NOBUHEH BUBpaTU CTaH4APTHUN HacadoK, eKBiBaneHTHa NiioLla OTBOPY SKOro
Hanbnmk4a 0o po3paxoBaHOoi Nnowi. Y BUMNagKy, sKWO nnowa oTBopy 6yae Tpoxu Ginblwa, peanbHa BuTtpaTa Ta-
KOX Oyae Tpoxu BuLLA, a TUCK Ha BUXOAI — AeLL0 HKYMIA 3a ouiHeHi 15,7 6ap.

B.3 Akwo y HaBegeHOMy BuLLEe Npuknagi Tpybonposig He 3akiHYyeTbCS OAHUM BEMNWKUM HacagkoMm, a posra-
NyXyeTbCH Ha ABa TpybonpoBOAM MEHLLOro AiaMmeTpa, HeobXigHO BM3HaAYaTh TUCK Ha KiHLi KOXKHOrO BigranyXeHHs.
Ons inocTpadii uiei npoueaypu NpMUMaeTbCs, WO BigranykeHHs OAHAaKOBI i cknagaTbes 3 Tpyd 3 yMOBHMM fia-

mMeTpom 40 MM €ekBiBaneHTHUMKU AOBXMHaAMM 61 M, a BUTpaTa Yy KOXHOMY pO3ranykeHHi MoBWHHA CTaHOBUTU
227 Kr/xB.

[na Bigrany>xeHHa po3paxoByOTb 3HAYEHHS % i %
22
% = —7 =0,136 xo/x6-mm’
D 1673
L 1
s 6— = 0,59 M/MMLZS .
D" 103,4

Ak BUAHO 3 pucyHka B.1, 3HadyeHHs novaTkoBoro Tucky 15,7 6ap (TMCK HanpUKiHLi OCHOBHOrO TpybonpoBoay)

0

L
nepeTuHae niHilo E =0,136 y Touui S2, 3BigKM OOEPKYEMO 3HAYEHHS F =1,6 . Tuck Ha BUXOdi 3HAXOAMMO,
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pyxalumcb YHU3 NO  AiHii F i 3mictmBwmMcb Ha BigctaHb 0,59 ysgoBX oci

L
—55 = 1,60+0,59 =2,19) no Toukn T2, fe sHaueHHs TUCKy Ha BUXOAi CTaHOBUTL 11,4 6ap. Buxoasun 3 Lboro

—— (106710
D1,25

HOBOrO 3Ha4YeHHS TUCKY Ha BUXOAi i BUTpatn 227 Kr/xs, HeobxigHa nnolua onaopg Hacagka Ha KiHeLb KOXHOro BiJ-
rany>xeHHs BM3Ha4aloTb BignoBiaHO Ao Tabnuui B.7 i ctaHoBUTE 61mM3bko 368 Mm”.

Tpeba 3a3HaunTy, WO Ue 3HAYEHHHA NULLEe TPOXM MEHLUE HiXX Yy Npuknagi 3 ogHUM BENUKMM HacagkoM, ane
BUTpaTa 3MEHLLYETLCA YABIYi 3aBASIKU 3HUKEHOMY TUCKY.

Tuck, Bap
51,7 S — {—
50 T b — — Qip2
AN e e s Sy, S 3.2_" 0,07,‘”
NN NANIS TSN et T2 e mit AT T
AN Y Y N i - N
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PucyHok B.2 — [NagaHHs Tucky B TpybonpoBoAi 3a yMOBWY,
LLIO TUCK y pe3epByapi cTaHoBUTb 51,7 Gap (5,17 Mla)

B.4 Y cuctemax BUCOKOrO TUCKY KOMEKTOP XMBUTBLCA 3 KiNTbKOX OKpeMux pesepByapiB. OTxe, Wwob ogepxartu
BUTPATy BiJ KOXHOro pesepByapa, 3Ha4YeHHS 3ararnbHOi BUTpaTu AiNUTbCH Ha KinbkicTb pe3epsyapis. lNMponyckHa
3[aTHICTb KnanaHa pesepByapa i NpMeEAHYBaNbHOMO MPUCTPOIO A0 KOMEKTopa Y Pi3HUX BUPOBHUKIB pPi3HATLCA 3ane-
XKHO Bif KOHCTPYyKUii Ta po3amipy. [ns 6yab-AKoro KOHKpEeTHOro knanaHa, cudpoHHoi Tpybu i 3'egHyBanbHOro npu-
CTPOIO eKBiBaneHTHa OOBXMHA MOXe OyTu BU3HadYeHa Ha OCHOBI OOAMHWYHOI AOBXUHM Tpybu CTaHO4apTHOrO po3Mi-
py. 3 ypaxyBaHHAM Uiel iHdopmauii, ana nobygoBu KPUBOI 3aneXHOCTi BUTPATKM Big NagaHHs TUCKY Moxe b6yTu Bu-
KopucTaHe piBHSAHHSA noToky. Lle 3abeanedye 3pyyHnii MeTOA BM3HAYaHHS TUCKY B KOJEKTOPI AN KOHKPETHOI KOM-
GiHauii knanaHa i NnpuegHyBanbHOro NPUCTPOLO.

B.5 Y tabnuusix B.3 i B.4 nepeniyeHo ekBiBaneHTHi JOBXUHM TPyOONPOBiAHMX 3'€4HaHb OS5 BU3HAYEHHST €K-
BiBANEHTHUX OOBXWUH TpybonpoBigHux mepex. Lli Tabnuui npusaHadeHi nuwe ana opieHTyBaHHsA. MoXHa Takox Bu-

KOpUCTOBYBaTKW AaHi, HagaHi BUpobHukomM. Tabnuusa B.3 cTtocyeTbes HapiseBux 3'eaHaHb, a Tabnuusa B.4 — 3BapHMX
3'eQHaHb.

O6uagi Tabnuui 6yno niarotoBrneHo Ans Bunagky Tpyd Tunoposamipy 40, ogHak B yCiX NpakTUYHKUX BUNagkax
Ti CaMi pUCYHKN MOXHa BMKOpUCTOBYBaTW anst Tpyb Tunoposmipy 80.

HALIOHAJIbHE MOACHEHHA
Cranesi Tpybwm 3rigHo 3 TOCT 8732, TOCT 8734 ta TOCT 10704.

B.6 [1ns He3Ha4HMX 3MiH Y BUCOTi po3TallyBaHHSA TpybonpoBoaiB 3MiHOK Hanopy MoxHa 3HexTyBaTu. OgHak,
SKLLO Ma€e MicLle cyTTeBa 3MiHa BMCOTM, Lie YUHHUK HeoOXiaHOo 6paTu Ao yBarn. 3mMiHa Hanopy Ha KOXeH MeTp 3Mi-
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HW BUCOTU 3amnexuTb Bif cepedHbOoro TUCKY y TpybonpoBoai, OCKINbKM 3MiHa TUCKY BHacnigoK 3MiHM BUCOTU MOrO
po3TallyBaHHsI NPU3BOAUTbL 40 3MiHM MYCTUHM.

KoediuieHTn KopuryBaHHsa HaBeaeHO B Tabnuusax B.5 i B.6 gnst cuctem HM3bKOro i BUCOKOro TUCKY BigMnoBia-
Ho. [Monpaeky BigHIMaOTb Bif 3HAYEHHSA TUCKY Ha BUXOZi, SKLLO NOTIK CIpsAMOBaHO Bropy, i 4OAalTb 4O HbOTO, SK-
LLIO MOTIK CNpsiMOBaHO AOHM3Y. Hacagky BignoBigHMX po3mipiB obupatoTb NuLLe nicnst Toro, ik BU3Ha4eHo TUCK Ha
BMXO[i Nepen Hacagkamu.

[na cuctem HU3BbKOro TUCKY BUTpaTa Kpisb eKBiBaneHTHi OTBOPW Mae GasyBaTuCA Ha 3HaYeHHsX, Ak HaBe-
AeHo B Tabnuui B.7. NpoekTHi 3HavyeHHs TUCKY Ha Hacagkax MaloTb 6yTn He MeHwWwi Hix 10 6ap.

[na cuctem BUCOKOrO TUCKY BUTpaTa Kpi3b eKBiBaneHTHi OTBOpM Mae 6adyBaTuCH Ha 3HAYEHHSX, SKi HaBe-
AeHo B Tabnuui B.8. MNMpoekTHi 3Ha4YeHHA TUCKY Ha Hacagkax 3a Temnepatypu 36epiraHHa 21 °C matoTb OyTn He
MeHLWi Hixx 14 6ap.

Tabnuusa B.3 — EkBiBaneHTHa JOBXMHA HapideBux TpybonpoBigHNX PiTuHrIB

HomiHanbHuK po3mip Tpyom Ko:1||-|o nig KyTom 3'caHyBanbLHa
. . . . 90° Benukoro pa- .
KoniHo nig KoniHo nig . Lo . mydpTa 3anip-
Y KyToM 45°, M | KyToMm 90°, m Aiyca Ta TPiNHM- | TPIAHMK, M HOro Knanasa
AlouM MM ’ * ¥ | ku pignHHOrO NoO- " ’
TOKY, M
3/8 10 0,18 0,4 0,24 0,82 0,09
1/2 15 0,24 0,52 0,3 1 0,12
3/4 20 0,3 0,67 0,43 1,4 0,15
1 25 0,4 0,85 0,55 1,7 0,18
11/4 32 0,52 1,1 0,7 2,3 0,24
11/2 40 0,61 1,3 0,82 2,7 0,27
2 50 0,79 1,7 1,1 3,41 0,37
21/2 65 0,94 2 1,2 4,08 0,43
3 80 1,2 2,5 1,6 5,06 0,55
4 100 1,5 3,26 2 6,64 0,73
5 125 1,9 4,08 2,6 8,35 0,91
6 150 2,3 4,94 3,08 10 1,1

HauioHanbHa npumiTtka

KoniHo nig kytom 90° Benukoro pagiyca Ta TPIfHMKM PIOMHHOTO MOTOKY MOHTYIOTb GesnocepedHbO Ha pesepByapi AN Aiokeuay
ByrneLyo.

Tabnuus B.4 — EkBiBaneHTHa JOBXWHa 3BapHWNX TPYOoNpoBigHUX iTUHrIB

HomiHanbHui po3mip Tpybu I;gfu-lo nig KyTom J'eanyBanbHa
. . . . BenukKoro pa- .
KoniHo nig ky- | KoniHo nig . . . mydTa 3anip-
. o ° giyca Ta TpitHukn | TpinHUK, M
LLIOVIM MM TOoM 45°, m KyTom 90°, m : HOro KnanaHa,
piAMHHOro noTto- M
KY, M
3/8 10 0,06 0,21 0,15 0,49 0,09
1/2 15 0,09 0,24 0,21 0,64 0,12
3/4 20 0,12 0,33 0,27 0,85 0,15
1 25 0,15 0,43 0,33 1,1 0,18
11/4 32 0,21 0,55 0,46 1,4 0,24
11/2 40 0,24 0,64 0,52 1,6 0,27
2 50 0,3 0,85 0,67 2,1 0,37
21/2 65 0,37 1,00 0,82 2,5 0,43
3 80 0,46 1,2 1,00 3,11 0,55
4 100 0,61 1,6 1,30 4,08 0,73
6 150 0,91 2,5 2,00 6,16 1,10
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Ta6bnuusa B.5 — KopuryBanbHi koediuieHT Ha nepenag piBHS ANst CUCTEM HU3bKOTO TUCKY

CepefHin TUCK y TpyGonpoBogai

MonpaBKu Ha nepenap piBHA

bap MMMa Bap/m MMa/m
20,7 2,07 0,100 0,010
19,3 1,93 0,0776 0,0078
17,9 1,79 0,0599 0,0060
16,5 1,65 0,0468 0,0047
15,2 1,52 0,0378 0,0038
13,8 1,38 0,0303 0,0030
12,4 1,24 0,0242 0,0024
11,0 1,10 0,0192 0,0019
10,0 1,00 0,0162 0,0016

Ta6nuusa B.6 — KopurysanbHi koedilieHT Ha nepenag piBHA 511 CUCTEM BMCOKOIO TUCKY

CepeaHin TUCK y Tpyb6onpoBogi

MonpaBKku Ha nepenaa piBHA

Bap MMa Bap/m Ma/m
51,7 5,17 0,0796 0,008
48,3 4,83 0,0679 0,0068
44,8 4,48 0,0577 0,0058
41,4 4,14 0,0486 0,0049
37,9 3,79 0,04 0,004
34,5 3,45 0,0339 0,0034
31,0 3,1 0,0283 0,0028
27,6 2,76 0,0238 0,0024
241 2,41 0,0192 0,0019
20,7 2,07 0,0158 0,0016
17,2 1,72 0,0124 0,0012
14,0 1,4 0,0102 0,001

Tabnuusa B.7 — lNtoma BUTpaTa Kpi3b eKBiBaneHTHY nnou.l,y” OTBOPY 4119 CUCTEM HU3bKOrO TUCKY

Tuck Ha oTBOpI

NMutoma BUTpaTa, Kr/xe Mm 2

6ap MMa

20,7 2,07 2,967
20,0 2,00 2,039
19,3 1,93 1,670
18,6 1,86 1,441
17,9 1,79 1,283
17,2 1,72 1,164
16,5 1,65 1,072
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Tuck Ha oTBOpI

Mutoma BUTpaTa, Kr/xe MM

6ap MMa

15,9 1,59 0,9913
15,2 1,52 0,9175
14,5 1,45 0,8507
13,8 1,38 0,791

13,1 1,31 0,7368
12,4 1,24 0,6869
11,7 1,17 0,6412
11,0 1,10 0,599
10,0 1,00 0,54

" Ha ocHosi CTaHAApPTHOro OAVHWYHOIO OTBOPY KPYrnoro nepepisy 3 koegiuieHTom 0,98.

Tabnuus B.8 — lntoma BuUTpaTa Kpi3b EKBiBaNeHTHY nnou.l,y” OTBOpPY AJ19 CUCTEM BMCOKOIO TUCKY

Tuck Ha oTBOpI

Mutoma BuTparTa, Kr/xB'Mm?

6ap MMa

51,7 5,17 3,255
50,0 5 2,703
48,3 4,83 2,401
46,5 4,65 2,172
44,8 4,48 1,993
43,1 4,31 1,839
41,4 4,14 1,705
39,6 3,96 1,589
37,9 3,79 1,487
36,2 3,62 1,396
34,5 3,45 1,308
32,8 3,28 1,223
31,0 3,1 1,139
29,3 2,93 1,062
27,6 2,76 0,9843
25,9 2,59 0,907
241 2,41 0,8296
22,4 2,24 0,7593
20,7 2,07 0,689
17,2 1,72 0,5484
14,0 1,4 0,4833

" Ha ocHOBI cTaHAAPTHOTO OAVHUYHOTO OTBOPY KPYIMOro nepepiay 3 koediljeHTom 0,98.

B.7 Y cuctemax BMCOKOrO TUCKY 3aTpUMKa OOCATHEHHsI PIBHOBaXXHOrO MOTOKY 3a3Bu4yan Oyae HesHayHa. Y
cucTemax HM3bKOro TUcky Tpeba pospaxoByBaTu TpMBaniCTb 3aTPUMKM W KiNbKICTb OiOKCUAY BYrnewto, Wo Bunapo-
BYETbLCS Mig Yac OXONOoMKyBaHHA TpybonpoBoay BignoBigHO i 36inblyBaTK PiBHOBaXHY BUTPATY, WOO nogaty He-
0OXigHY KinbKiCTb iOKCMAY BYrNeLo NpoTAroM NpPOEKTHOro NPOMIXKKY Yacy nicnsi novaTky nogaBaHHS.
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TpuBanicTb 3aTpUMKM ty (CUCTEMU HU3BKOTO TUCKY), Y CEKyHOaX, i Maca my Aiokcuay ByrneLt, Skun Bunapu-
BCS (cMCTeMu HU3bKOro abo BMCOKOTO TUCKY), Y Kiflorpamax, NPOTAroM LibOro MPOMIDKKY Yacy MOXHa obuYncnuty Tak:

_mC,(-T,) 16850V
05070 0

_ me(Ti _TZ)
e

d

ae m — maca Tpybonposoay, Kr;
C,— nuTOoMa TennoemHicTb MeTany B Tpyo0i, kpw/kr
T;_ cepeaHs Temnepartypa Tpyou nepen nogaBaHHsAM giokeuay Byrneuto, °C;

T~ cepefHs TemnepaTypa OiOKCMAY BYrneLo nepea nogaBaHHsM, °Cz);
Q — npoekTHa BUTpaTa, Kr/XB;

V - 06'em TpyBonposogy, M°;

H — npnxoBaHa TennoTa BMNapoOBYyBaHHS PiAKoro Aiokcmay ByrneLto, KOK/Kr).

;) C, = 0,46 x[x/kr anga crani.

) Bepyte T,— 15,6 °C ana cuctem Bucokoro Tucky i T,— 20,6 °C Ans CUCTEM HU3BbKOrO TUCKY 3a HOPMarbHUX
YMOB.

¥ H ~150,7 kOx/Kr ans cuctem Bucokoro Tucky i H = 276,3 kIDK/Kr Ans CUCTEM HU3LKOO TUCKY.
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OOOATOK C

(ooBigkoBuin)

IHOOPMALIA WOAOO AIoOKCUAay BYrNELUIO TA NOIro
3ACTOCOBYBAHHA

BorHeracHa peuyoBuHa giokcua Byrneuto — 6e3bapBHUn, 6e3 3anaxy i eNeKTpMYHO HENPOBIOHUN HEPTHWIA
ras. [iokcua Byrneuto npubnmsHo y niBTOpa pasu Baxymii 3a nosiTpda. 3 1 Kr BUNYLLEHOro pigkoro giokeuay syrne-
uto 3a atmocdepHoro Tucky i Temnepatypm 0 °C ytBoptoeTbea 6nuabko 0,51 m> rasy. [liokcng Byrneuto 36epiratoTb
y nocyauHax nig TUCKOM 3a3Bu4an y BUNA4i 3pigXeHoro raay.

[iokcma Byrneuto racutb BOrOHb MEPEBAXHO 3HWKEHHSIM BMICTY KUCHIO B aTMocdepi 4O TaKoro 3HaYeHHs,
KONW BiH HE 3MOXe NiATPUMYBATU FOPIHHS.

[iokcng Byrneuto npuaaTHUM Ans raciHHA NOXeX Takux BUAIB:
— TOpiHHA pianH abo TBepaMx Matepianis, 34aTHUX NEPEXOAUTM Y PiOKUA CTaH;

— TOpiHHA rasiB, KpiM TUX BUMNaAKiB, KONW NiCNs raciHHA MOXYTb yTBOploBaTUCHA BUBYX0Bi aTMocdepmn BHa-
CnigoK NPOAOBXEHHA BMXOAY rasis;

— 3a NEeBHVX YMOB — FOPiHHS TBEpPAMX MaTtepiarnis, 3a3BMYaln OpraHiYHOro NOXOMXKEHHS, Nif Yac AKX yTBO-
PIOKOTLCS XKapUHW;

— TOPIHHA enNeKTPUYHOI anapaTtypu nig Hanpyroto.

[Hiokeup Byrneuto He NpuaaTHWA Anst 6opoTbOM 3 NoXexxamu y pasi ropiHHS TakMx maTtepianis:

— XiMIYHUX PEYOBWH, SIKi MICTSATb BNacHe A)Kepeno KUCHIO, TakuX SIK HITpaT Lenonosu;

— peakuinHo3gaTHMX MeTaniB Ta iX rigpuaiB (Hanpuknag HaTpito, kanito, MarHito, TUTaHy i LLMPKOHIto).

[iokeua Byrneuto y KOHUEHTpaUisiX, ki HeoOXigHi Ans 3aCTOCOBYBaHHSI B CUCTEMAX MOXEXOraciHHS, Cnpuyu-
Hsie edbeKT acdikcii, ToMy Ui KOHUeHTpauii Tpeba po3srnagatv sk gyxe Hebesneyni. Tomy HeobxigHO cyBopo fo-
TpumyBaTtucsa Bumor 6esneku, siki nogaHo B po3gini 5.
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OOOATOK D

(ooBigkoBuin)

NPUKINAON PO3PAXYHKIB

D.1 Bu3Ha4yaHHs iHTEHCMBHOCTI NogaBaHHSs i BUTpaTu 06'eMHUM cnoco6om. Mpuknag 1
D.1.1 MoxexoHebe3ne4Hull 06°'ckm

Kamepa gns dapbyBaHHs po3numtoBaHHAM (BMMOIM OO0 BEHTUMAUIMHOI kamepu i KopobiB matTb 6yTu
npeamMeToM OKpemoro po3paxyHky; Kg = 1).

D.1.2 PeanbHi po3mipu:

LWMpKWHa (BigKpUTa NepeaHsi CTiHka) — 2,44 w;
Bucota — 2,13 wm;

rmnbuHa — 1,83 m.

D.1.3 Mpulinamui o06'em
2,44 M x 2,13 M x (1,83 M y rmnbuny + 0,6 m)" = 12,63 m°.

D.1.4 BigcoTok o2opodxeHo20 nepumempa
2,44 +1,83 +1,83 _ 61

= 100 =71%
2,44 +2,44+1,83+1,83 8,54

D.1.5 InmeHcueHicmb nodaeaHHs Onsi npocmopy, 020podxeHo20 Ha 71 %
4%+ (1-0,71)x (16 — 4)® = 7,48 (kr/xBM*)
D.1.6 Bumpama
12,63 M® x 7,48 (kr/xB'M) = 94,47 Kkr/xB
D.1.7 Heob6xidHa Kinbkicmb diokcudy syaneuyro

94,47 kr/xB x 0,5 xB x 1,4 (Bkntovae napy)‘” = 66,13 kr

D.2 BusHayaHHSA iIHTEHCUBHOCTiI NoAaBaHHA | BUTpaTn 06'eMHum cnocobowm. Mpuknag 2
D.2.1 lNoxexoHebe3neyHul 06°'ckm

KonitoBanbHuin anapar i3 BigKpuTumMmn YoTpMa 60KOBUMUW CTOPOHAMMU | BEPXOM (BiACYTHI LUiNbHI CyUinbHi CTi-
HkK; Kg=1).

D.2.2 PeanbHi po3mipu:
wnpnHa — 1,22 m;
JoBxuHa — 1,52 m;
Bucota — 1,22 m.

D.2.3 MpuliHamui 06'em
242mx2,72mx1,82m=11,98 m°
D.2.4 Biodcomok o2opodxxeHo20 nepumMmempa
0 %
D.2.5 IHmeHcueHicmb nodaeaHHs Onsi NPOcMopy, 020PodeHo20 Ha 0 %

16 kr x (Kr/XB'M'3)5)

uB. 16.3.2.
WB. 3ararbHy i MiHiManbHy BCTAaHOBMNEHY iIHTEHCUBHICTbL NoAaBaHHA B 16.3.3.

a
a
Owue. 16.1.1.
a
a

N

g e

mB. 16.1.1.
MB. BCTAHOBJIEHY IHTEHCUBHICTb NogaBaHHsA B 16.3.3.
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D.2.6 Bumpama
11,98 M° x 16 Kr X (Kr/XB'M'3) =191,7 kr/xB
D.2.7 HeobxidHa Kinbkicmb diokcudy syaneuyro
191,7 kr/xB x 0,5 xB x 1,4 (Bkntovae napy)” =134,2 kr
D.3 Bu3HayaHHsA BUTpaATM NOBEPXHEBUM METOAOM
D.3.1 lMoxexoHebe3neyHul 06'ekm
BaHHa anda raptyBaHHs (Kg=1).

D.3.2 Poamipu noeepxHi:
wupuHa — 0,92 m;
JoBxuHa — 2,13 m.

D.3.3 PosamawoeyeaHHs1 HacadkKie

MpuiimaeTbes, WO 3a pesynbTatamMmm OBCTEXEHHSI BUSIBMEHO, LLIO HAacaku MOXHa po3TalloByBaTu. Oyab-Ae
Ha BigcTaHi Big 0,92 m go 1,83 M Big NOBEPXHI pianHK, HEe 3BaXkaloun Ha poOOTYy OAHE OAHOrO.

D.3.4 Mpouyedypa

3 nepeniky 0O3BONEHNX HAacaaKiB, Ha4aHoOro BMp06HMK0M2), BNOEpPiTb HAMMEHLLY KifnbKiCTb HAacafkKiB, siki NOK-
puioTb NoBepPXxHO 2,13 M x 0,92 m. MNpunycTumMo, WO B Nepeniky € HacagokK, A4S SKOro HopMa NOKPUBAHHA CTaHO-
BuTb 1,08 M? 3a BUCOTH po3tawyBaHHs 1,52 M, a HopMma BuTpatn — 22,3 Kkr/xB. Y Takomy pasi ABOMa Hacagkamu
Oyae NOKPUTO MNOBEPXHIO AOBXMHOM 2,16 M i WmpuHoto 1,08 m.

D.3.5 3azanbHa eumpama
2 x 22,3 kr/xB = 44,6 Kkr/xs
D.3.6 HeobxidHa KinbKicmb diokcudy syaneuyro
44,6 kr/xs x 0,5 xB x 1,4 (Bkntoyae napy) = 31,2 kr
D.4 Cuctema noxexoraciHHA 06'€MHMM cnocobom
D.4.1 MoxexoHebe3ne4Huli 06’ckm

Cknagcbke npumMilleHHs ansa 36epiraHHs eTunosoro cnupty (Kg= 1,34) 3 Npopi3om, SKUin He 3aKpPUBAETLCH,
poamipamun 2 M X 1 M.

D.4.2 PeanbHi po3mipu
wnpuHa — 16 m;
JoBxuHa — 10 m;
Bucota — 3,5 m.
D.4.3 lMpuliHamui 06'em
Vy=16 Mx 10 M x 3,5 M = 560 m°
D.4.4 JoOamkoesul 06'em Osisi 6eHMUJIIIOBAHHSI
V=0 m°
D.4.5 O6'eMm, sskuli MOXxHa eiOHiMamu
V=0 m>
v=560m°-0m -0M
D.4.6 3acanbHa nnowia noeepxHi ecix cmopiH
Ay=(16x10x2) + (16 x 3,5 x 2) + (10 x 3,5 X 2) = 502 m°
D.4.7 3acanbHa nnowia noeepxHi ecix npopisie
Aoy=2x1=2Mm
D.4.8 [loeepxHs
A =502 + 60 = 562 M
D.4.9 lNpoekmHa kinbkicmb Oiokcudy eyaneuro
m = 1,34 x (0,2 kr/m? x 562 M* + 0,7 kr/m° x 560 m°) = 675,9 kr

" Aus. 16.1.1.
'Y nepeniky A03BONEHUX HAacaaKiB, HaAaHOMY BUPOGHUKOM, NOBUHEH BTV HaBEAEHWI s A03BONEHNX HACaAKIB 3 iX BANOBIAHUMM 3HAYEH-
HSMU MOKPUTTS MOBEPXHI Haf, 3axvLLLyBaHOK NOBEPXHEIO i 3aAaHUMUN 3HAYEHHSIMW BUTPATU B Kirorpamax Ha XBUITUHY.
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AOOATOK HA

(ooBigkoBuin)

MEPENIK 3MIH TA IX OBI'PYHTYBAHHSA
ISO 6183 pernameHTye BUMOrn o giokcuay Byrneuto 3rigHo 3 1ISO 5923, sBumoru go tpy6 3srigHo 3 ISO 4200,
a B [ICTY 4578 HaBepgeHo nocunanHs Ha TOCT 8050 ta FTOCT 8732, TOCT 8734 i TOCT 10704 BignosigHo.
CTpyKTYypHUIA enemMeHT Mogudikauii

2 HopmaTtuBHi nocunaHHs [NoaaTtn nocunanHa Ha TOCT 8050, FOCT 8732,
FOCT 8734 i TOCT 10704.

lNosicHeHHS:

HauioHanbHMI cTaHOapT A4ONOBHEHO BKa3aHMM MOCUMMAHHAM Y 3B'A3Ky 3 TuM, wo 1SO 5923 ta ISO 4200 He
YMHHI Ha TepuTopiIl YKpaiHu.

ISO 6183 pernameHTye BUMOrn go giokcuay Byrneuto 3rigHo 3 1SO 5923, a B [ICTY 4578 HaBeaeHO nocu-
naHHsa Ha FTOCT 8050.

CTpyKTYpHUIA eNeMeHT Mogudikauii
4 [liokcup Byrneuo JopnaTtn nocunanHs Ha TOCT 8050.
lNosicHeHHS:

HauioHanbHuin ctaHgapT OOMOBHEHO BKa3aHMM NOCUNAHHAM Y 3B'A3ky 3 TuM, wo 1ISO 5923 He 4mMHHWMIA Ha
TepuTopii YKpaiHu.

B ISO 6183 BcTtaHOBNEHO BMMOrY LoAo BignoBigHocTi Tpydonposogis ISO 4200, a B ICTY 4578 HaBegeHo
nocunaHHst Ha TOCT 8732, TOCT 8734 i FOCT 10704.

CTpyKTYpHUIA eNeMeHT Mogudikauii

23.2 Hopatun «XKuBunbHi i po3noginbyi Tpydonposoan
BMKOHYIOTb 3i cTanesBux Tpyo 3rigHo

n iTka 2. Tpy6 6a 06 i ISO 4200.
puMiTKa py6onposoau Tpeba obupaTy 3rigHo 3 3 FOCT 8732 1a FOCT 8734.

CnoHyKanbHi TpybonpoBoau BUKOHYIOTb 3i CTa-
nesux Tpy6 3rigHo 3 FTOCT 10704».

lNosicHeHHSI:

HauioHanbHuin cTaHOapT OOMOBHEHO BKa3aHMM NOCUNAHHAM Y 3B'a3ky 3 TuMm, wo 1ISO 4200 He YMHHWMIA Ha
TepuTopii YKpaiHu,

ISO 6183 He B NOBHIW Mipi permameHTye BUMOrM 40 po3TallyBaHHSA MyrbTa AUCTaHUINHOIO BKIOYEHHS, a B
OCTY 4578 HaBeaeHO AoaaTKoBi BUMOTW.

CTpYKTYpHUIA enemeHT Mogudikauii

25.3.1 Hopatun ab3ay «MMpu ubomy NoBuHHa 3abeane-
4YyBaTUCHA MOXIUBICTb ANCTAHLINHOMO YBIMKHEH-
Hsl CUCTEMU NMO3a 3aXMLLYBAaHUM MPUMILLIEHHSIMY.

[NosicHeHHSs1:

HauioHanbHW cTaHgapT AONOBHEHO BKA3aHOK BMMOroH 3rigHo 3 Bumoramu ABH B.2.5-13. ISO 6183 He B
MOBHIM Mipi pernaMmeHTye BUMOru A0 Nepeniky TUNiB BBEAEHHA B Ait0 CUCTEM NOXEXOraciHHA OiOKCUAOM BYrneLo,
aB [ICTY 4578 HaBeeHO AoAaTKOBI BUMOTU.

CTpyKTYpHUIA enemMeHT Mogaudikauii

254 Hopnatn ab3al «[103BONIEHO 3aCTOCOBYBATU KOM-
OiHoBaHuI crnociby.

lNosicHeHHS:
HauioHanbHW cTaHgapT AONOBHEHO BKA3aHOK BMMOrOH 3rigHo 3 Bumoramu [ABbH B.2.5-13.

B ISO 6183 BcTaHOBNEHO BMMOrM OO0 METOAiB BMNPOOOBYBaHHS 3 BU3HaYaHHA MiHiManbHOI BOrHeracHoi
KOHLIEHTpaLil ra3oBMXx BOrHEracHMX pe4yoBMH METOAOM «4YalLKOBOro nanbHuka», a B ICTY 4578 BBegeHo napane-
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NbHUN (anbTepHaTMBHWUI) MeToA Ta A0AAaTKOBI BUMOrM 0O O(POpMIEHHS NPOTOKONIB cepTudikaLlinHux Bunpobosy-
BaHb.

CTpyKTYpHUIA eneMeHT Mogudikauii

JopaTtok A Hopatn ab3al «AnbTepHaTUBHUI MeToq BU3HA-
YaHHA MiHiManbHOT BOrHEracHoI KoHUeHTpauil
rasoBUX BOTHEraCcHMX peyoBuH 3rigHo 3 ACTY
3958».

lNosicHeHHSI:

[onoBHeHHs1 3pobrneHe B 3B'A3Ky 3 BIACYTHICTIO Ha TenepilwHi Yac B YKpaiHi cyyacHoi BunpoboByBanbHOI
6a3wn, Aka NoBHICTIO 3a40BONbHAE BUMorn 1ISO 6183. 3acTocoByBaHHSA anbTepHATUBHOIO (NapanenbHOro) MeToay
BMNpo6OBYBaHb [0O3BONUTH BU3HA4YaTW LN MOKA3HWUK i3 OOCTATHbOK TOYHICTIO, LOCTOBIPHICTIO Ta BiATBOPHICTIO
pesynbTaTiB.

B ISO 6183 He BCTaHOBMNEHO BUMOT OO0 HEOOXIAHOCTI NepeBipsHHA Ha BigMOBIAHICTb TEXHIYHUM BMMOram
cTaHOapTy nig Yyac okpemux Buais BunpoboByBaHb, a B ICTY 4578 BkasaHi BUMOrM HaBeAeHO.

Migposgain Mogudikauii
Hopatok HB Hopatok Hb gonyyeHo
Migposgain BigcyTHIN

lNosicHeHHs:

[o uboro HauioHaneHOro cTaHaapTy Aony4yeHo gopatok HbB i3 meToo BCTaHOBNEHHST BUMOT OO0 Heobxia-
HOCTi MepeBipsiHHA Ha BiAMOBIOHICTbL TEXHIYHMM BMMOram nig 4Yac OKpemux BWAIB BUNPOOOBYBaHHS 3rigHO 3
FOCT 15.001, FTOCT 15.309, ACTY 3412.

CrtaHgapT 4ONOBHEHO HauUioHanbHUM AOAAaTKOM, SIKMIA BCTAHOBIOE BUMOTM A0 NoTpebn nepeBipsHHA cuctem
ra3oBOro MoXKeXoraciHHA Ta iX eNeMeHTIB Ha BiAMNOBIAHICTb TEXHIYHMM BMMOraMm CTaH4apTIB Nig Yyac okpemux BUAIB
BMNPOOOBYBaHHS.
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Taonuusa HB.1

AONATOK HBb

(oboB'a3koBUIA)

AAHI NMPO NOTPEBY NEPEBIPAHHA CUCTEM T'A30BOIO
MOXEXOIACIHHSA TA IX ENIEMEHTIB HA BIAMNOBIAHICTb
TEXHIYHUM BUMOI'AM CTAHAOAPTIB Nia YAC OKPEMUX BUAIB
BUNMPOBOBYBAHHHA

HasBa TexHi4HOi
BUMOIU

MyHKT Te-
XHiYHMUX
BUMOT
uboro
c1'a|-|.5)|ap1'y

lNMyHKTK cTaHpapTiB

Buau BUnpoGyBaHHsA

TexHiyHi
BUMOTHM

MeToau Bunpo-
6oByBaHHA

MpunmanbHi

MpunmanbHo-
3naBanbHi
(kBanicikauinHi)

Mepioan4Hi

Ha Hagin-
HicTb

CepTi

| Moayni, baTepeiiHe obnagHaHHS Ta pe3epByapu i30TePMiYHi CUCTEM ra3oBOro NOXeXoraciHHS

BignosigHicte BU- | 21.1,21.2 | 4.1.1.1, 5.2 +*%) + + -
Moram 4.1.5.1, OCTY 4095 Ta
FOCT 12.4.009, 4.1.5.2, OCTY 4312
FOCT 14249, 4.1.5.4,
OHAOTM 0.00-1.07, 4.1.5.5,
My3 Ta Bumoram 4.1.5.11,
cTaHgapTiB 4.2-45
OCTY
4095 Ta
OCTY
4312
2 TpuBanicTb 3a- - 41.1.2 5.3 + - + -
JitoBaHHs (iHepuin- OCTY OCTY 4095
HiCTb)***) 4095 Ta Ta
OCTY OCTY 4312
4312
3 TpuBanicTb Bu- 15.8, 41.1.3 54,55 + - + -
NyCKaHHS 16.1.3 OCTY OCTY 4095 ta
rBp***) 4095 Ta OCTY 4312
OCTY
4312
4 TpuBanicTtb ne- - 4114 5.6 + - + -
pekpuBaHHs pese- OCTY OCTY 4312
PCUBHUM MPUBO- 4312
JOM 3arnipHoro op-
raHy 3nn+~
5 besBigmoB- - 4.1.21 5.6.1 - - - +
HiCTB***) OCTY OCTY 4095
4095 Ta 5.7.1 - - - +
OCTY OCTY 4312
4312
6 TepMmiH criyx- - 4.1.2.2 5.6.2 - - - +
Bu***) OCTY OCTY 4095
4095 Ta 5.7.2 - - - +
OCTY OCTY 4312
4312
7 Pecypc cnpaubo- - 41.2.3 5.6.3 - - - +
ByBaHb****) OCTY OCTY 4095
4095 Ta 5.7.3 - - - +
OCTY OCTY 4312
4312
8 Crinkictb go aii - 4.1.3.1 5.7 + - + -
TPaHCMNOPTHOro OCTY JCTY 4095 5.8
TPSICIHHS ****) 4095 Ta AOCTY 4312 + - + -
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OCTY
4312
9 Crinkictb oo aii 21.2 4.1.3.2 58 + -
KniMaTU4HNX doak- OCTY OCTY 4095
TOpPIB 30BHILLHBLOIO 4095
cepep,oamw,a****) Ta ACTY 5.9 + -
4312 OCTY 4312
10 3abe3neyeHHs | 21.1,21.2 | 4.1.3.3 5.10 + -
poboumx napameT- OCTY OCTY 4312
piB 36epiraHHs 4312

rBP****)
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MpogoexeHHs Tabnuui HBE.1

MyHKT TEX- MyHKTW cTaHAapTiB Buau Bunpo6oByBaHHA
HasBa TexHiy- | HiYHMX BU- TexHiuni| MeToau Bunpo- MpunmanbHoO- Ha nagiii-
HOI BUMOTIMU MOr UbOro P MpunmansHi 3paBanbHi MepioanyHi Han Ceptn
«)| BUMOIn 60oByBaHHSA Lo HiCTb
cTaHaapTty (kBanidikayinHi)
11 Bycunnsa ana — 4.1.4.1 5.9 + - + -
3a/iloBaHHA B OCTY OCTY 4095
pasi py4Horo 4095
3anycky Ta ACTY 5.1 + - + -
4312 OCTY 4312
12 Onip izonsuii - 415.2 5.10 + - + -
€NeKTPUYHMX OCTY OCTY 4095
nadutoris 4095
4153 512 + - + -
OCTY OCTY 4312
4312
13 lMNpauespat- - 4156 5.13 + - + -
HiCTb Npunagis OCTY OCTY 4312
KepyBaHHS 4312
14 Twck cnpa- - 41.5.5 5.16 + + + -
LbOBYBaHHS 3a- OCTY OCTY 4095
NoGiKHUX Npu- 4095
CTpoiB 4157 5.14 + + + +
OCTY OCTY 4312
4312
15 MiUHicTb i - 4.15.6 5.1 + + + -
LWiNbHICTb 3Bap- OCTY OCTY 4095
HUX LWIBIB Ta OC- 4095
HOBHOro maTtepi- 4.1.5.8 5.15 + + + -
any enemeHTiB OCTY OCTY 4312
pesepByapa, siKi 4312
3HaxoaATbeA nig
TUCKOM
16 l'epmeTuy- - 4157 5.12 + + + -
HiCTb OCTY OCTY 4095
4095
4159 5.16 + + + -
OCTY OCTY 4312
4312
17 TigpasnivHnin - 41.5.8 513 + - + -
onip****) OCTY OCTY 4095
4095
4.1.5.10 517 + - + -
OCTY OCTY 4312
4312
19 Macorabapu- - 4.1.5.10 5.14,5.15 + - + -
THi NOKa3HWKKN Ta OCTY OCTY 4095
npueaHyBarbHi 4095
po3Mmipu 4.1.5.13- 5.5,5.19 + - + -
4.1.5.15 OCTY 4312
OCTY
4312
20 AkicTb nok- - 41.512- 5.17,5.18 + - + -
puBy****) 4.1.5.16 OCTY 4095
OCTY
4095
4.1.5.17—| 5.20, ACTY 4312 + - + -
4.1.5.21
OCTY
4312
21 Komnnekr- 4.3 5.2 + + - -
HiCTb OCTY OCTY 4095 ta
4095 Ta OCTY 4312
OCTY
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4312
22 MapkyBaHHsi 4.4 5.2 + + - -
OCTY OCTY 4095 ta
4095 Ta OCTY 4312
OCTY
4312
23 MNakyBaHHs 4.5 5.2 + + - -
OCTY OCTY 4095 ta
4095 Ta OCTY 4312
OCTY
4312
Il Poanoginbyi npnucTpoi CMCTeM razoBOro NOXeXKoraciHHs
1 BignosigHicTb 4111, 5.2 + + + -
BMMOram 4.1.51. OCTY 4240
FOCT 12.4.009, 4.1.5.8,
OHAOIM 0.00- 4.2-4.5
1.07,MY3 1a OCTY
BMMOram CTaH- 4240

AapTy
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Kineub Tabnuui HBE 1

MyHKT TEX- MyHKTU cTaHAapTiB Buau Bunpo6oByBaHHA
Ha3Ba TexHi4HOi | HiYHUX BU- TexHiuni| MeToau BUNpo- MpunmanbHo- Ha Hamii-
BUMOIHU MOT LbOro P MpunmanbHi 3paBanbHi MepioanYHi HaA Ce
«)| BUMOIM 6oByBaHHA IV HiCTb
cTaHaapTty (kBanidpikauinHi)
2 TpuBanicTb 3agito- - 41.1.2 5.3 + - + -
BaHHS pO3MNOAiNbYo- OCTY OCTY 4240
ro npucTpoto (iHep- 4240
LifHICTb) xx)
3 besBigmoB- - 41.21 541 - - - +
HiCTB****) ACTY ACTY 4240
4240
4 TepMmiH cnyx- - 41.2.2 542 - - - +
B+ ACTY ACTY 4240
4240
5 Pecypc cnpaubo- - 4.1.2.3 543 - - - +
BYyBaHHA™*** OCTY OCTY 4240
4240
6 Crinkictb go aii - 4.1.3.1 55 + - + -
TPaHCNOPTHOro Tps- OCTY OCTY 4240
CiHHS 4240
7 Crinkictb go aii - 4.1.3.2 5.6 + — + —
KniMaTU4HNX YNHHK- OCTY OCTY 4240
KiB 30BHILUHBLOrO ce- 4240
pegosua
8 3ycunnsa gns 3a- — 4.1.4.1 5.7 + - + -
AitoBaHHs po3nogi- OCTY OCTY 4240
NbYOro NpPUCTpPOIo B 4240
pasi py4dHoro 3anyc-
Ky***
9 Onip i3onsuii ene- — 4152 5.8 + - + -
KTPUYHUX NaHLUoriB OCTY OCTY 4240
pO3MoAiNbHUX Npu- 4240
CTPOIB 3 eneKkTpny-
HUM 3anyCKOM
10 MiyHicTb i Winb- - 4153 5.9 + + - -
HICTb 3BapHMX LUBIB OCTY OCTY 4240
Ta OCHOBHOro maTte- 4240
piany, siKi 3Haxo-
OATbCS Nig TUCKOM
11 l'epMeTUYHicTb - 4154 5.10 + + + -
OCTY OCTY 4240
4240
12 ligpasnivHnin - 4155 5.1 + - + -
onip (ekBiBaneHTHa OCTY OCTY 4240
LI,OB)KVIHa)****) 4240
13 MacorabapuTHi - 4157, 5.12,5.13 + - + -
NoKa3HWKK Ta npue- 4156 OCTY 4240
OHyBanbHi po3Mipu OCTY
po3noainbymx npu- 4240
CTpoiB
14 AkicTb nokpu- - 4.1.5.9- 514,515 + - + -
By****) 41512 OCTY 4240
OCTY
4240
15 KoMnnekTHiCcTb - 4.3 5.2 + + — -
OCTY OCTY 4240
4240
16 MapkyBaHHS po- - 4.4 5.2 + + - -
3MoAinbYnx npu- OCTY OCTY 4240
CTpoIiB 4240
17 MakyBaHHSA - 4.5 5.2 + + - -
OCTY OCTY 4240
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| | 4240 | | | I
[l Ma30Bi BOrHeracHi pe4oBuHU
1 MiHimanbHa BorHe-| Jopatok A | 2 tabn. | 8.3 ACTY 3958 + + +
racHa KoHLUeHTpauis 1 OCTY
'BP 3958
IV Cuctemm razoBoro noXexoraciHHs
1 BenuyuHa 3axu- 15, 16 - - + + +
LLIyBAHOIo NpOCTOpY

*) [aHi HocsATb AOBIAKOBMI XapakTep.

k) g BMNPOOOBYBaHHSA NPOBOAATb, "—" — BUNPOOOBYBaHHSA HE NPOBOAATD.

w) Brinpo6oByBaHHs1 [O3BONEHO NOEAHYBATU.

=+ MNopgaloTh pe3ynbTaTh nepioanyHnx BuNpobyBaHb (BUNPOGOBYBaHHS Ha HAAIMHICTb).
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OOOATOK HB

(ooBigkoBuin)

NEPENIK NOCUNAHDb

OCTY 3412-96 Cuctema ceptudikadii YkpCEMNPO. Bumoru go BunpobyBansHux nabopartopin Ta nopsagok ix
akpeguTauii

OCTY 3958-2000 Ma3oBi BorHeracHi pe4oBvHU. HoMeHknaTypa NoKasHUKIB SIKOCTi, 3arasnibHi TEXHIYHI BUMOTK
Ta metoam BunpobyBaHb

OCTY 4095-2002 lNMoxexHa TexHika. YCTaHOBKM ra3oBOro noxexoraciHHs. Mogyni Ta 6atapenHe obnagHaH-
HA. 3aranbHi TEXHIYHI BUMOrM Ta MeToan BUNpoboByBaHb

OCTY 4240:2003 lNoxexHa TexHika. YCTaHOBKM ra3oBOro noxexoraciHHga. Po3nogineyi npuctpoi. 3aranbHi
TEXHiYHi BUMOru Ta meToam BunpoboByBaHb

OCTY 4312:2004 MNMoxexHa TexHika. YCTaHOBKM ra3oBoro noxexoraciHHs. PesepByapu isoTepmidHi. 3arans-
Hi TEXHIYHI BUMOrK Ta MeToan BUNpoboByBaHb

OCTY 4469-7:2005 lNoxexHa TexHika. CucTtemmn ra3oBoro no)xexoraciHHg. Hacagkm cuctemM noxkeXxoraciHHs
Jiokcugom Byrnewto. 3araneHi BUMOru

OHAOIT 0.00-1.07-94 TpaBuna 6ypoBu i GeaneyHoi ekcnnyaTauii NOCyauH, WO MpauloTb Mig TUCKOM
OHAOIT 0.00-1.21-98 lMNMpaBuna 6e3ne4yHoi ekcrnyaTauii eNekTpoycTaHOBOK CMOXMNBaYiB

IBH B.2.5-13-98 InxeHepHe 06nagHaHHsA 6yauHkiB | cnopya. NoxexxHa aBToMaTmka OyaMHKIB | cnopya

FOCT 12.4.009-83 CCET. NoxapHas TexHWka Ans 3awmTtbl 0o6bekTtoB. OCHOBHbIE BUAbl. PasmelleHne n oo-
CrnyxuBaHue

FOCT 8050-85 [eyokuch yrnepoga razoobpasHas v xmnakas. TexHU4eckne ycrioBusi
FOCT 8732-78 Tpybbl cTanbHble 6eclloBHble ropsvyeaedopmMmmpoBaHHble. CopTaMeHT
FOCT 8734-75 Tpybbl cTanbHble beclloBHble xonogHogedopMnpoBaHHblie. CopTameHT

FOCT 10704-91 Tpy6bl cTanbHbIe 3NeKTpocBapHbIe NPAMOLLOBHbIE. COpTamMeHT.
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YKHA 13.220.10

KnroyoBi cnoBa: NpoTUNOXeXHWI 3aXUCT, NPOTUMNOXEXHE 0ONagHaHHS, BOTHErACHUKM BYITIEKUCITOTHI,
YCTaHOBKWN MOXEXOracCiHHs, TEXHIYHI BUMOrM, BUNPOOOBYBaHHS.

Pepaktop C. MenbHU4YeHKoO
TexHiuHnn pegakTop O. Kaciu
KopekTop T. HaropHa

BepcTanbHuk C. IBaH4yK

Bigain pegaryBaHHS HOPMaTUBHUX AOKYMEHTIB
AN «YkpHAOHU» 03115, m. Kuis, Byn. CBATOWMHCBKA, 2

45



