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AHoTauisi. B naniit poO0Ti Ha OCHOBI aHaNI3y JAIIOYKX 1 CKACOBAHMX HOPMATUBHUX JIOKYMEHTIB 3JIiliC-
HEHO PO3PaxyHKH BHTpAT BOAM Ha BBOAAX B XKHUTJOBI OYyJMHKH JUIS Pi3HUX HOPM BOJOCIIOKHMBaHHS,
KIIBKOCTI KBapTHUP 1 BCTAHOBJICHHUX CaHITAPHO-TEXHIYHUX MPUIIaLiB. Pe3ynpraTti po3paxyHKiB peacTa-
BJICHO y BUTJISIII BIMOBITHUX TpadikiB. 3MiHCHEHO NOPIBHSAJIBHY OIIHKY 1 aHAJI3 OTPUMAaHUX PO3Paxy-
HKOBHX AaHuX. [Ipu miarotosii po6oT 0y0 pO3MIISTHYTO TPH METOAMKH PO3paxyHKy 00’€MiB BOJIOC-
MOXKUBAHHS, SIKi 32 OCTaHHI 65 POKiB aKTUBHO BUKOPHCTOBYBAIUCH B MIPAKTHII IHXKEHEPHUX PO3PaXyH-
KiB. A caMe: METOJUKH, sika 0a3y€eThCs HA BUKOPUCTAHHI MOHATTS €KBIBAJICHTIB, 10 OyJIM BBEICHI s
OIMCAHHS XapaKTePUCTHK KOXKHOTO THITY CaHITAPHO-TEXHIYHUX TPUIIAiB; METOJIUKH 13 3aCTOCYBAHHSM
MOHSITTS HMOBIPHOCTI JiT CAaHITApHUX NPUJIAJIIB, @ TAKOXK JIF0U0T METOIUKH, KA 0a3yeThCs Ha CITIBBIJI-
HOIIICHHI Mi’K MAKCHMAJIBHOO 1 CEpeTHLOTOIMHHOI0 HOPMaMHK BOJIOCTIOKHUBaHHsI. Pe3ynbraTu nposese-
HOTO aHaJIi3y JI03BOJISIOTH 3pOOUTH BUCHOBOK ITPO T€, 110 B MIEPIINX PO3TIISHYTHX OyAiBEIbHUX HOPMax
MOTIEPEIHIX POKIB OYJIM CYTTEBO 3aBHUIIICHI BUTPATH BOJIM HA BBOJIAX B KUTIOBI OynuHku. HaBmaku B
JIPYTHUX — JIelIo 3aHnkeHi. Hail0inpIn onTuManbHi BUTPAaTH HaBe/IeHI y Aifounx OymiBeIbHUX HOpMaX.

KJirouoBi cjioBa: BOJIOCTIONKMBAHHS, BHYTPIIIHII BOJONPOBIJ], BATPATa BOJIU, HOPMA BOJIOTIOCTAYAHHSI,
CaHITapHO-TEXHIYHUH MTPHUIIAJIL.

BCTYII

OnHuM 3 eheKTUBHUX METO/IB pallioHa- AK1 CTOCYIOTbCS 00’ €MiB BOJOCIIOKHBAHHS B
JILHOTO 1 €(PEeKTUBHOTO BUKOPUCTAHHS HasB- KUTIOBUX Oy MiBIISX.
HHX BOJIHIX PECYPCIB Ta MiABHICHHS PiBHA META 1 METOJIH
KOM(OPTHOCTI MPOXKUBAHHS JIIOJEH € po3-
poOKa 1 3aCTOCYBaHHSI HAa TIPAKTHUIIl JTOCKO- Mertoro po6oTu € aHalli3 NPUBEIECHUX B
HQJIMX HOPMATHBHUX JOKYMEHTIB, B SIKUX OyaMiBeIbHUX HOPMax METOIUK IHXEHep-
HOPMYIOTBCS 1 PO3POOIAIOTECS MHUTAHHS HOTO PO3PaxyHKy 00’ €MiB BOJOCIOKUBAHHS
MIPOEKTYBAHHS Ta PO3PaXyHKY BHyTpiI_LIHiX i B JKUTJIOBHUX 6y21iBJ'IfIX, SIK1 3aCTOCOBYIOTHCS
30BHIMIHIX CUCTEM BOJOMOCTAYaHHS. B JIaHM} 4ac Ta BAKOPUCTOBYBAINCH PAHIIIE,

PazomMm 3 TuMm MIPOTATrOM TPHUBAJIOIO 4acy, a TaKOXK HOpiBHHHHSI OTpUMaHHUX PE3YJIbTa-
y BiJNOBIAHOCTI 3i 3MiHOI MOTPE6 CIIOKH- TiB. IIpy miaroToBui po6OTH 3aCTOCOBYBa-
Baqu, CTpaTeFi‘-IHI/IX maxXomiB 10 BI/Ipi- JIUCh METOJU MAaTEMATUYHOI'O aHaJ'Ii3y npu-
IIEHHSI [IhOTO THMTaHHS, caMi HOPMAaTHBHI BCICHUX  PO3PaxyHKOBHX  3aJI©KHOCTCH,
JIOKYMEHTH TaKO 3MiHIOBAIKCh. Lle B oB- 3MiliCHEHa OI[IHKa BHHHMKAIOYMX IOXHOOK

HIi Mipi CTOCY€EThCS 1 HOPMATUBHUX BHMOT,
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pO3paxyHKiB, BU3HAUYEHO HAHOUIBII pario-
HaJIbHI METOAUKH PO3PaxyHKy. Sk MmokaszaB
NPOBEICHUI aHai3 JIITepaTypHHUX PKEPET 3
JIAHOTO TIMTaHHS, 32 OCTaHHI 65 POKIB y BIT-
YU3HSHUX OyAIBEIBHUX HOpMax OyIo 3acTo-
COBAaHO MIHIMYM TPU OCHOBHUX METOJMKHU
PO3paxyHKy BHTpAT BOJM CIOKHMBadyaMH B
KUTIOBUX OyxiBisix. Icropuuno mepma 3
PO3TIIIHYTHX ~ METOAMK  0a3yeTbcss  Ha
NPUAHATAX 3HAYCHHSAX CKBIBAJICHTIB, SKi
Oyiu BBE/ICH1 JUISI ONTMCAHHS XapaKTEPUCTUK
KOKHOTO THITY CaHITapHO-TEXHIYHUX MpHU-
nanis [1, 2]. Ilpu onucaHHi HACTYITHOT METO-
JIUKH 3aCTOCOBAHO MOHATTS HMOBIPHOCTI il
ca”iTapHuX pmwiaAiB [3]. Y BiAMOBITHOCTI 3
TiI0YUMU B 1aHui yac JlepxaBHuUMU Oy 1iBe-
JbHUMU HOpMamu [4] po3paxyHKOBa BHU-
TpaTa BOJAM Ha BBOJII B )KUTIOBHUI OyJIHMHOK
BU3HAYAETHCS B 3AJICKHOCTI BiJI HOPMH BO-
JOIIOCTaYaHHS 1 CIIIBBIAHOIIIEHHS MIXK Mak-
CHUMAJILHOIO 1 CEpEeTHbOTOIMHHOI0 HOPMaMHU
BOJIOCIIO>KMBaHHS.

[lepen KOHKPETHUM PO3TIISIOM JAHOTO
MUTaHHSI HEOOXiAHO BIAMITHTH MEBHI 0C00-
JMBOCTI pOOOTH CaHITApPHO-TEXHIYHOIO 00-
JaJIHaHHSA XKUTIO0BOTrO OynuHKy. [To-mepie,
Tpeba BKa3aTH, II0 MPOIEC BUKOPHCTAHHS
BOJIM CTMOKMBAYaMHU 1 BCSI BHYTPIIITHS BOJO-
MPOBiJTHA CHUCTEMA B 3arajlHOMY BHITQJIKy
IPALIOE B HECTALIOHAPHOMY T'1JIpaBIIYHOMY
pexumi. B 3B’3Ky 3 IUM CKJacTu MaTema-
TUYHY MOJENb pOoOOTH CHCTEMH MOKIIMBO
TUTBKM Ha OCHOBI HAsBHOCTI JOCUTH BEJIH-
KOrO0 MAacuBYy EKCHEPUMEHTATbHUX IaHHX.
MoskHa apryMeHTOBAaHO CTBEPKYBaTH, 1110
BCl PO3IJIIHYTI HUKY€ METOJIUKH PO3paxy-
HKy 0a3yroTbcs 1 MoOyI0BaHI Ha pe3yJibTa-
TaxX HaTypHUX JOCHTIKeHb. [Ipu 1iboMy mpn
iX po3poOl11i 3aCTOCOBYBAINUCH CIIEMEHTHU Te-
opli HMOBIPHOCTI.

PE3YJIBTATHU TA ITIOACHEHHA

Po3paxyHok 3a MeTOIHKOIO, SIKa PUBe-
nena B airounx IBH B.2.5-64:2012 [4]

VY BIAMOBIAHOCTI 3 HEIO MOPSIOK PO3pa-
XYHKY BOJIOCTIOKHBAHHS KHTIOBOTO Oyau-
HKY € HACTyITHUM:

— BHU3HAYAEMO CEPEHIO 3a TOJUHY BUTPATY
OJHHMM CIIOJKMBaueM, JI/TOd, sKa 3HaXo-
JUTHCA 3 BUpA3y
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Ie Q}Ot— cepenHi (3a pik) 10O0OBI BUTpATH
BOJM (3arajbHOI XOJIOIHOI 1 Tapsiyoi) 3a po-
3paXyHKOBUH dYac CIIO)KMBAHHS  BOJIH,
7/100y Ha OTHOTO MEMIKaHI [4, 10AaTOK A,
tabn. A.1]; T = 24 — po3paxyHKOBHii 4ac
CIIOXXMBAHHS BOJM B JKUTIOBOMY OyIWHKY,
rofm,
— PO3paxoOBYEMO MaKCUMaIbHY JOOOBY HO-
PMy BOJIOCIIOKMBAHHS OJIHUM CIIO)KHBaYeM
B OyIUHKY 32 (OPMYJIOFO:

tot tot

max — T (2)
ne Ka — xoeditieHT MakCUMaIbHOT 1000BOT
HEPIBHOMIPHOCTI, SIKHA TPHHUMAETHCS 3Ti-
JIHO 3 TabmuIero [4, nogaTok A, Ta0i. A.4] B
3aJIGKHOCTI BiJl CepeHbOI 3a TOJIUHY BH-

tpatu

croxwuBauis (U);
— 3a jgaHuMH [4, nogaTok A, tabmn. A.5] 3a

BEJIMYMHOIO CEpeAHbOI BUTPATU 3a TOAUHY

tot - - . ..
qTO 1 KIJIBKOCT1 BCTaAaHOBJICHHUX B 6y,[[lBJ'Il ca-

Xkd,

1 kimekocti mpuianiB (N) abo

HiTapHO-TeXHIYHUX npuwiagiB N Bu3Haua-
€MO MaKCHMAJIbHY CEKYHIHY BUTpPATy BOJHU
(3aranbHOT) Ha BBOJII B Oy MHOK (' .
Po3paxyHok 32 METOIHKOIO, SIKA MIPUBe-
nena B CHull I1-30-76 [3]

BianoBigHO 10 METOIUKH, IPUBEACHOI B
[3, 5]
— BH3HAYaEMO JAMKTYIOUWN mpuian (3a3Bu-

Yaii U1l )KUTJIOBUX Oy/iBelb 11e BaHHA 3 BU-

tot

tpatoto (, =0,251/c) i maricTpans;

— PO3paxoBYeEMO WMOBIPHICTH Ail caHiTap-
HUX TIpUIaaiB GopmyIior:
_ qﬁ:’t ‘U (3)
3600-g -N

ne Gy
CIIO’)KMBAYEeM B TOJMHY MAaKCHMAaJIbHOTO BO-
nornocravyanus [3, Ta6i.2];
— JUIs BCHOTO OYIWHKY MiAPaxOBYEMO JI0-
oytox NP;

— 3a gomatkoM 1 [3] mo po3paxoBa-
HOMy 3HaueHHIO J100yTKy NP 3Haxommmo
BEITMYUHY KOedilli€HTa o

— HOpMa BUTpPATH BOJH (J1), OJHUM
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g, n/c

—  BUTpaTy BOAHM (3arajbHOi) Ha BBOJII B 20

OYJIMHOK pO3PaxOBY€EMO 3a 3AICIKHICTIO:

3riZiHO 3 i€ METOAMKOIO JUIS TPAKTHY- 6
HUX PO3PaxyHKiB BBEJICHO MOHATTS OJUHUIII
BUTpPAaTH — eKBiBaJIeHT N, B SKOCTI SKOTO
MPUIHSITA PO3paXyHKOBA BUTPATa BOJIOPO3-
OipHOTO KpaHy, sika nopisHioe 0,2 n/c. Bu-

18 )
g =505 o, /c. 4) 16 4 |
Po3paxyHok 3a MeTOINKO10, AKA NIPUBe- }; .
neHa B OyaiBesbHUX HopMax 1954 poky 10
[1] Ta CHull II-T".1-62 [2] g
4
2

0 500 1000 1500 2000 N, wr.

TpaTH BCIX IHIINX CaHITAPHUX MPHIIAIIB 3BE- q, /e
JIeHi 10 IIbOTO €KBiBAJICHTA HACTYITHUM YH- 20
HOM: 3MinryBay ymuBainbHuka — N = 0,5; 3mi- 18

16
14
12

uryBay Muiiku Ha kyxHi — N = 0,5; 3minryBau
BaHHU — N = 1,5; monjaaBKOBUM KjallaH 3MU-
BHOrO Oauka — N =0,5.

Po3paxyHkoBa CeKyHIHa BUTpATa BOJIU Y
KUTIOBUX OyJAMHKAX PO3PAXOBYETHCS 3a
EMIIPUIHOIO POPMYIIOFO:

q=0,2N +kN (5)
Jie § — pO3paxyHKOBa BUTPaTa BOJIH, JI/C; 0. — 0 500 1000 1500 2000 N, wr.
BEJIMYMHA, SIKA 3QJICKUTD B1JI MPUUHSTOI HO- 0)
pPMH BOJOIIOCTa4aHHS Ha | crmoxuBaua 3a g, e
100y, sika mpuiiMaeTbes 3a Tabm. 6 [2]; N —
3arajibHa KiJIbKICTh €KBIBAJICHTHUX OJUHULIb 16
BCTAHOBJICHUX MPWIAIB y OyAHHKY; K — KO- 14
eQilieHT, SKUi TpUiMaeThCS B 3aJI€KHOCTI 12
B1JI KUTBKOCTI €KBIBaJICHTHUX OJUHUIIb TIPU- 1
naniB N 3a tabm. 7 [2].
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Jl1st MOKJIMBOCTI y3arajlbHEHHsI OTpUMa-
HUX pe3yJbTaTiB IPU MiATOTOBI MPEICTaB- 0 500 1000 1500 2000 N, wr.
neHoi poOOTH 3MIHCHEHO PO3PaxXyHKH BH- B)
TpaTH BojM (3arajibHOi) Ha BBOJIi B OYIMHOK Puc. 1. 3ane>i<HiCTvL BETMMHY BUTPATH HA BBOJII
B JIOCHTb LIMPOKOMY Jiaria3oHi 3MiHH Xapa- Y JKHUTIOBUI 6y.JII/IHOK BUl KUIBKOCTI BCTa-
KTEPHCTHK: KiTBKICTh KBAPTHD B OYIHHKY: HOBJICHHX CaHITApHO-TEXHIYHUX IpUIA-
20, 60, 100, 150, 200, 300, 500; KinbKicTs ie: a) mp Q' = 250 1/106y;
BCTaHOBJIEHHX CaHITApHO-TEXHIYHMX IIPHU- 6) mpu Q' =210 1/106y;
naxi: Y N = 80, 240, 400, 600, 800, 1200, 5) i QU = 150 /106y

2000. Po3paxyHku Oyji0 BUKOHAHO JIs Ce- Fio 1. D q £ th  of
) ig. 1. Dependence of the amount of consump-
PenHBON060BHX HOPM BOJONOCTAYAHHS 32 tion at the entrance to the house on the

ra‘?i’HOT BOJM Ha BEOAL B OyMHOK: number of installed sanitary appliances

6) at Q' =210 l/day;
B) at Q' = 150 I/day
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PesynbpTaTii po3paxyHKiB IPEICTaBICHO
Ha rpadikax (puc. 1). Ha HuX nmokasaHa 3a-
JIOKHICTh BUTPATH HA BBOJI B OyJIHHOK (Q)
B1JI KIJTbKOCTI BCTAHOBJICHUX CaHITapHO-TEX-
HiuHUX npuiaaiB y Hbomy (N).

Ha npexacrasnenux rpadikax kpusa 1 Bi-
JNOBIIae JaHWM, SIKI OTPUMaHi IIpHU po3pa-
XYHKY 32 METOJUKOI NMPUBEACHOIO y if0-
yux OyniBenbHUX HOpMax [4]. Kpusa 2 — 3a
JAHUMH PO3PaxXyHKy 3a METOJIUKOIO, sKa
npejCTaBleHa y Henioyux Hopmax [3].
Kpuga 3 — 3a Hexirounmu HopMmamu [1, 2].

AHaIizyloun npuBeaeHi rpadiku MOXKHA
BIIMITHTH, IO JaHi, OTPUMaHi 3a METO/IH-
koto [1, 2], maroTh CyTTEBO 3aBHILCHI BH-
TPaTH BOJM MPH PI3HUX HOPMAax BOIOIOCTA-
yanHda. [Ipydomy, yuM OifbIna KidbKICThH
BCTAHOBJICHUX CaHITAPHO-TEXHIYHUX IPH-
JaIiB Y CIIOPY/i, TUM OLITBIIIE PO3XOKESHHS
MK JIaHUMH OTPUMaHUMH 32 PI3HUMH METO-
JTUKaMHU.

JlaHi, oTpuMaHi 3a HEIIIOYOI METOIH-
KOI0 po3paxyHKy [3], MaroTh HaiMeHII po-
3paxyHKOBI 3HaYE€HHs, 110 BiAMivaioch Oa-
ratbMa creriamsicramu [6-8].

PesynbpTat po3paxyHKy 3a METOAMKOIO,
npuBeneHoro y nirounx JIBH [4], 3aiimatoTh
MPOMDXKHE TIOJIOKEHHS O BiJHOIIEHHIO J10
PO3TIITHYTHX MeTOUK. [Ipraomy BoHH 3Ha-
YHO OJIFMOKYI 3a 3HAYCHHSM JI0 METOAMKH [ 3]
HiX 10 MeToaukH [1]. Ile mosicHIOEThCS THM,
10 MeToIuKa [3] BBaXKaeThes OLIBII cydac-
HOIO TI0 BITHOIICHHIO 10 METOIUKH [1].

BUCHOBKHW TA PEKOMEHIALIIT

Ha ocHoBi mpencraBieHuX B JaHiid po-
00Ti MarepiaiiB MOXHa 3pOOUTH HACTYIHI
BUCHOBKH:

1. ITpoBenenHo aHami3 ICHYIOUUX METOJIUK
PO3paxyHKy 00’€MiB BOJOCTIOKUBAHHS KH-
TIOBUX OyIiBENb, K1 MPUBEICHI B AIIOYUX 1
CKacoBaHUX OY/IBEIbHUX HOpMaXx.

2. 3ifiCHEHO pO3paxyHOK BHTPAT BOJM
Ha BBOJIaX )KUTJIOBUX OYyAMHKIB IPU PI3HUX
HOpPMaxX BOJIOCITOKMBAHHS 1 KIJTbKOCTI BCTa-
HOBJICHMX CaHITapPHO-TEXHIYHUX MPHUIIA/IIB.

3. Ilokazano, 110 BUTpATH BOAM Ha BBO/II
B JKUTJIOBUI OYJMHOK, SKi pO3paxoBaHi 3a
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JitouyuMu OyiBeIbHUMH HOpMaMu [4], Haii-
OUTBIII TTOBHO BIJIOBIJIAIOTH peANbHIN Kap-
THHI BOJOCIIOKHUBAHHA 00’ €KTa.
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Sanitary facilities and gas supply to buildings:

Comparative evaluation of the results of water consumption calculation in residential buildings,
made according to different regulatory documents

Andriy Kravchuk, Oleksandr Kravchuk, Serhii Miriaiev

Abstract. Calculations of water consumption at the entrances to residential buildings for different stand-
ards of water consumption, the number of apartments and installed sanitary appliances are made on the
basis of current and repealed regulations analysis. The results of the calculations are presented in the
form of appropriate graphs. The comparative estimation and the analysis of the received settlement data
are carried out. Three methods of calculating the volume of water consumption, which have been ac-
tively used in the practice of engineering calculations for the last 65 years, were considered during the
preparation of the work. Namely: methods based on the use of the concept of equivalents that were
introduced to describe the characteristics of each type of sanitary appliances; methods using the concept
of the probability of action of sanitary appliances, as well as the current method, which is based on the
ratio between the maximum and average hourly norms of water consumption. The results of the analysis
allow to conclude that in the first considered building codes of previous years were significantly over-
estimated water consumption at the entrances to residential buildings. On the contrary, in the second it
is somewhat underestimated. The most optimal discharges are given in the current building codes.

Keywords: water consumption, internal water supply, water consumption, water supply rate, sanitary
appliance.
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