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3ABE3IEYEHICTh MAKCUMAJIbHUX TOAUHHUX BUTPAT
XOJIOJHOI TA TAPSIYOI BOIU

BuxoHaHO aHalli3 CIIOXKUBAHHS XOJIOAHOI Ta Taps4oi BOJM NPOTATOM J00OH 3a CE30HAMHU
2009-2010pokiB y xutaoBoMy cekropi M. [TontaBa. Ha ocHOBI cTaTHCTHYHOI 00pOOKH OTpHMa-
HHX JIaHUX MOOY/I0BaHi KPUBi 320€311€4EHOCTI MAKCHMAJIbHUX TOJIMHHHUX BUTPAT.

BbInonHeH aHanu3 HOoTpeGIeHHsT XOIOJHOM U ropsidei BO/bI B TEUEHHE CYTOK 3a CE30HaMU
2009-2010ronoB B xuiauiiHoM cektope r. IlonraBa. Ha ocHoBe cratucTnueckoit o6pabOTKU
JTAHHBIX OCTPOCHBI KPUBBIC 0OCCIIEYCHHOCTH MAKCHMAIIBHBIX YaCOBBIX PACXO/I0B.

The analysis of consumption of cold and hot waseexecuted for a day long after the
seasons of year of 2009-2010 in a housing segtdPoltava. On the basis of the statistical
processing of the got data the curves of well-beiingaximal sentinel discharges are built.

Kntouogi cnoea: BOIOCTIOKUBAHHS, 3a0€3M1EUCHICTh BUTPAT BOIH.

PecypcosbepexeHHsT € OHIEI0 13 TOJOBHUX MPOOJIEM ChOTOJCHHS, BHU-
PIIIIEHHS SIKOT € MPIOPUTETHOIO 3ajaueto He JIMIIE JepKaBH, MiAIPHUEMCTBA, a
1 KOXKHOT JIFOJJMHA OCOOMCTO. Y I[bOMY IMHUTAHHI 3aKJIaJICHO HE TUTHbKU OEepPeiK-
JIMBE CTAaBJICHHS 10 MPUPOIHHUX PECYpCiB, a  €KOHOMHE 1X BUKOPHCTAHHSI.
SIKIIO0 TOBOPHUTH MPO €KOHOMHE BHKOPHCTAHHS BOIHHX PECYpPCiB, TO CIiJ
MOEJTHATH KOMIDICKC 3aXOJiB, a caMe. 3aCTOCYBaHHS HOBHX TEXHOJIOTIH Ta
00JaIHaHHSA, aBTOMATH3AIliI0 pOOOTH CIIOPY, 3alpPOBaKEHHS TIJIaHIB PO3BH-
TKy Ta PEKOHCTPYKIlii cucTeM Bojgomnoctadanss. OKpiM IIbOro MOTPiOHO BH-
KOPHUCTATH 1 IICUXOJIOTTYHHI (aKTOp, a caMe — BIIMB Ha JIIOJICHKY CBIJIOMICTB
Ta BiAMOBiNaNbHICTH. KONK iCHYE KOHTPOJIbh BOJOCIIOKUBAHHS Y CIIOKUBAYA,
TO 1I€ MIPU3BOAUTH JI0 TIOMIPHOTO CIIOKMBaHHS BOAM Ta YCYHEHHS HEIPOIYK-
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THBHHX BHTpAT Ta BUTOKIB BOAM 3 BOJIOPO30ipHOI apMaTypu y kBaptupi. On-
HUM i3 3aXOJliB € BH3HAYCHHS (PAKTHYHOTO BOJOCIIOKUBAHHS y JKUTIOBOMY
CEKTOPi HACENICHHX ITyHKTIB JUII KOPUTYBAaHHS HOPM BOJOCIIOKUBAHHS Ta
BiJIMOBIAHUX T1APaBIIYHUX PO3pPaxXyHKIB MPHU PO3POOICHHI TMPOEKTIB BHYTpI-
IIHEOTO BOJOTIPOBOAY OYIUHKIB.

AHai3 0CTaHHIX JOCHIHKEHb MTOKa3aB, 0 Mpo0IeMa BOAOCIIOKUBAHHS
3aBKIIM 3HAXOAUTHCS B TOJI 30py (axiBIiB 3 BOJAOIOCTadYaHHs. Bce e Mox-
Ha TOSICHUTH CTPIMKHM ITiIBUIICHHSIM DPIiBHS CAHTEXHIYHOTO OJIATOYCTPOIO
JKUTIA, IO CTBOPIOE KOMGOPTHI YMOBH JJIs MPOKUBaHHS HaceieHHs. [Ipu-
WHATTS HOBUX Tapu(iB HAa BOJOMOCTaYaHHS 1 BOJOBIABEACHHA Ta
000B’ I3KOBE BCTAHOBJICHHS JIYMJILHUKIB BOJAM Y HOBIM KHTIOBiH 3a0ymOBIi,
3MYCHIJIO CIOKHBAUiB OEPEKIUBO CTABUTUCS JO BUKOpUCTaHHs Boau [1-4].
HaykoB1ii 3Ha4uHy yBary NPUAUIAIOTh BU3HAYEHHIO BEJIMYWHU Ta PEKUMIB
CIIOKMBAHHS XOJIOAHOI Ta raps4oi Boau [4, 5], KOTpi 3HAYHO 3MIHMIKCS I10-
PIBHSIHO 3 HOpMamH, 1o OynM 3aknazneHi Outbmre sik 50 pokiB Tomy. IIpote,
JUTSL KOPUTYBaHHS HOPM BHTPAT XOJOIHOI Ta rapsdoi BOIH Y CYYaCHOMY KH-
TI0BOMY (DOH/Ii, TIOTPIOHO MPOOBKYBATH TaKi JOCTIHKEHHS Yy PI3HUX perio-
Hax YkpaiHu.

BcranosneHHs (akTHYHOrO BOAOCTOXUBaHHS y Micti [lonraBa 3miifc-
uroBasiocst ce30HHO npotsarom 2009-2010poxis. J{ocmimKeHHS TPOBOIMINCS
y cydacHOMY 9-TIOBEpXOBOMY OYIMHKY, KBAPTHPH SIKOTO OOJIaIHAHI IICHTpa-
J30BaHUM TapsiYUM BOIONOCTAYaHHIM. 3TiTHO 3 TaHUMH MICHKBOJOKAaHANTY,
y Ooyauuaky 355 xBaprtup, npoxwuBae 871 skurens Ta 1600 Bomopo3bipHHX
npwiagiB. s BuMiproBaHHs BHKOpUCTaHO mpuian Data Loggerskwii pe-
€CTpPYBaB JaHi, MO PO3MIH(YPOBYBAIUCH 3a JOMOMOTOK KOMII F0Tepa. 3HATTS
JIAaHUX BiOyBaIOCs Oe3MepepBHO MPOTATOM OJHOTO MICAIS Y KOXKHOMY CE30-
Hi poky. [Ipnman Oyno BCTAaHOBIEHO Y HACOCHIHM CTaHIIIi TPETHOTO MiAHATTS,
JIe 3HAXOJSIThCS JIYMIBHUKH U XooaHoi Boau Mapku MT Qn-10ta raps-
yoi Boau mMapku MT Qn-10AN 3 iMITyJbCHUMH BHBOJAMH. 32 JaHHUMHU CIIO-
JKMBaHHS BOAM OTPUMAHO PsiJi MAaKCUMAIIbHUX TOJUHHUX BUTpAT Ta PO3paxo-
BaHi MOAYJBHI KoediieHTH 3a (OpMYIIOI0

Y
Amid
Jie O — BUIAJKOBA BEJIMYMHA TOIWHHOI BUTPATH BOJH; (nyjg — CEPEIHE 3HA-
YCHHS TOAWHHOI BUTPATH BOJIU.

JIost 3icTaBIeHHST TEOPETUIHOT KPUBOI 3a0€3MEUYCHOCTI 3 (aKTUIHO CTI0-
CTCpCIKCHUMH BUTpAaTaMHd, 3 METOKO OIIHIOBAHHS MPUHHATOTO CIIBBiIHO-
meHHs MK Koedinientamu Bapianii C, 1 acumerpii C, 06umciIeHo TeopeTHy-
Hy 3a0€3MeUYeHICTh eMITIPUIHUX TOJAMHHUX BUTPAT BOJIHU 32 HACTYIHOIO (op-
MYJIOIO:
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P:LOSD_OO,
n+04

e M — MOPAAKOBHH HOMEpP CIIOCTEPEKECHHS TOAMHHOI BUTpPATH BOAM, N —

KiIbKicTh wieHiB Bubipku (N=120 a1t X0I0HOT BOIH).

Koedimientn Bapiamii Ta acumeTpii BU3HAYEHO 32 TAKUMH (popMyIamu:

n 2 n=120 2
(K17 | ¥ (358-1)

=1/i=L =1/ =L -016; C.=2-C,=2-0,16 =0,32.

v (n-1) (120-1)

OOGUHCIIEHHS OPIMHAT TEOPETUYHOT KPUBOI 3a0€311€UE€HOCTI BHKOHAHO Y
TabnuaHii popmi (Tada. 1).3a nomatkom CHuIl 2.01.14-83 [6cranoBieHO

sHauenns @, npu C = 0,321a po3paxosani 3Hauenns Ky i gp.

Tabmuus 1 —3abe3neyeHicTh TOAMHHUX BUTPAT XOIOIHOI BOIH

3abesmeuenicts P, % 1 3 5 10 20 50 60
@p 2,54 2 1,72 1,31 0,82 | -0,05 -0,3
Kp = (DPC\, +1 1,44 135| 1,30 1,23 1,14 0,99 0,95
Op = qmiaKp, /01 7,50 7,01 | 6,71 6,39 5,94 5,16 4,93
3abesmeuenicts P, % 70 75 80 90 95 97 99
@p -0,56 -0,7 -0,85| -1,24  -1,5% -1,7p 2,1
Kp = (DPC\, +1 0,90 0,88 0,85 0,78 0,73 0,70 0,64
Op = QmidKp, 1/TOR 4,70 4,57 4,44 4,09 3,81 3,62 3,3

Amnarnoriugi 00YKCICHHS BUKOHAHO 32 OTpUMAaHUMH JaHUMHU CIIOKHMBAH-

HsI TapsT90i BOAH 3a 75 HIB.

n 2 n=75 2
>( Ki -1) > (52011)

c =/i=L =1 =L -027;Cs=2-C,=2:0,27 = 0,54.

v (n-1) (751)

3a momatkom CHuII 2.01.14-83 [6]BcTanoBieHO 3HaueHHA @, IpH

C+=0,54, Ta po3paxosani 3Ha4eHHs K, i ¢, (tadm. 2).

Tabnuus 2 —3abe3neyeHicTh TOAMHHUX BUTPAT rapsiaoi BOAU

3a6esneuenicts P, % 1 3 5 10 20 30 40 50
D, 266 | 208| 177 | 1,33| 081| 046 017 -00
K,=9,C, +1 1,71 | 155| 147 | 135 | 121| 1,12 1,04 09
Op = GmicKp, 1/ron 713 | 649| 615 | 566 | 508| 469 437 41
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IponosxeHHs TabmuLi 2

3abesneuenicts P, % 60 | 70 | 75| 80| 90| 95 97| 99
D, -0,33| -058] -0,71 -0,85 -122 -149 -166 -1/96
K,=o,C,+1 091 085| 081 077 068 060 056 048
0p = OricKyp, 1/ron 382 | 354| 340 324 283 253 234 2p1

TeopeTtnuHi KpuBi 3a0€31€YEHOCTI TOAMHHUX BUTPAT XOJIOJHOT 1 Tapsa4oi
BOJM MOOYmOBaHi (PUCYHOK) Ha OCHOBI OTPUMAaHHX CKCIICPHUMECHTAJbHHUX Ja-
HUX.

py,  3abesneyeHicTb roAUHHNX BUTPAT po, 3abe3neyeHicTb roAMHHMX BATpaT
10 Sy KonoaHol 5o 1@ rapAvoi BOAN
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I'padixu Teopetnynnx GyHKLiil 3a6e3medeHocTi

BucHoBku:

1. Ha ocHOBI BUKOHaHUX €KCIIEPUMEHTAIBHHUX 3aMipiB BOJOCIIOKHBAH-
HS y CydacHOMY >KHTIOoBOMY (OHII 3a jomomororo mnpwirana “Data Logger
JIOKa3aHo, IO PO3MOLT BUTPAT XOJIOAHOT 1 Tapsdoi BOJH Y TOAMHY MaKcu-
MallbHOTO BOJOCIIOKMBAHHS CYTTEBO 3MIHMUBCS MOPIBHSHO 3 THM, IIO 3aKJa-
nero B CHull 2.04.01-85 BHyTrpeHHHIT BOIONPOBOM M KaHAIW3AIMS 371a-
HUi». BcraHoBieHo, mo 3abe3meueHocTi 5% BIAMOBINAIOTH BUTPATH:
xos01HO1 Boam — 6,7 Lin/rog-oco0y; rapsiuoi Boau — 6,15m/rom-0oco0y.

2. ®akTUYHE MUTOME BOJOCIOKUBAHHS Y TOJUHY MaKCHMAaJIbHOTO BO-
JIOCTIOXKUBAHHS CKiIano 52% xonoaHoi Bogu Ta 48% raps4oi BOIH, IO MPO-
THIIe)KHE ToMY, 1o 3akianeHo B CHull 2.04.01-85 Buyrpenunit Bomonpo-
BOJI U KaHAIM3anus 3naHuin» — 36%xomnoaHoi Ta 64%rapsuoi Boau. [Ipormo-
HY€ETHCS TIPH TiAPaBIIYHAX PO3paxXyHKaX BHYTPINTHHOTO BOIOIPOBOMIY, MPH
HMOBIpHICHUX PO3paxyHKax BHUTPAT BOAHU, MPUAMATH Y TOAWHY MaKCHMallb-
Horo BogocmoxkuBanHs 50% xomomnroil i 50% raps4oi BoaM IS KHTIOBHUX
OyIWHKIB 3 IIEHTPAII30BAHUM TapsdUM BOJIOCTIOKHUBAHHSIM.
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PO MOXJIUBICTh BUBHAYEHHSA ®PAKTUYHOT'O
MOTOKOPO3MNO/ILTY Y BOAONPOBIIHIA MEPEXI

Po3risinarThest MUTaHHSA ONTHMI3AL[l YIPABIiHHS OTOKOPO3MOALIOM y BOAOIPOBIIHUX
Mepexax. 3 L[i€l0 METO0 IPONOHYEThCSI BUKOPUCTOBYBATH PO3POOJICHY MPOrpaMy, 1o A03BOJISE
BU3HAYaTH BUTPATH BOJAM HA NIISHKAX MEPEXi HA OCHOBI 3HAYEHb THCKY, IO 3aMIPIOEThCA B Ti
OKPEMHX BY3JIaX.

PaccmarpuBaroTcs BOIPOCHI ONTUMH3ALUK YIIPABJICHHS TTOTOKOPACHPEIEICHHEM B BOIO-
HpOBOJHBIX ceTsX. C 3ToM Leblo Mpejaraercss UCHOIb30BaTh Pa3spabOTaHHYIO MPOrpammy,
KOTOpasi MO3BOJISICT OMPEACIATh PACXOIbl BOJBI HAa Y4aCTKaxX CETH Ha OCHOBE 3HAUCHMIl JaBie-
HUS1, I3MEPEHHOTO B OTACIBHBIX €€ y3/Iax.

The article deals with the optimization of flow ¢ in water networks. For this purpose
it is proposed to use the developed program, whltdws to determine the costs of water on
parts of the network based on the values of presmeasured in individual nodes.

Kniouosi crosa: onepaTBHE yIpaBJliHHsA, PO3PaXyHKOBA cXeMa, KOHTPOJIbHI BY3JIH, Tepe-
a1 TUCKIB, BUMPABIIOBAJIbHI BUTPATH, ALHCHUIT TOTOKOPO3MOMIT.

Onepamusne ynpaeiinisa BOJOIIPOBITHOIO MEPEKEI0 MOBUHHO 3abe31e-
YyBaTH BUKOHAHHS 11 (QYHKIIOHAIBHOTO NMPU3HAYEHHS — 3a0€3MeUCHHS TaKo-
ro peXMMy poOOTH CHCTEMH, NPH SKOMY CIIOKMBadi 3a0e3rnedeHi HeoOxin-
HOIO KiJIBKICTIO BOIM ITij HEOOXimHuM TrCKOM. Jlitoui Hopmu [1] He nepenba-
Y4al0Th MOJENIOBAHHS TiIPABIIYHUX PEKUMIB, SKi BiIMMOBIIAIOTH MOXKIUBUM
CTaHaM CHCTEMH BOJOIOCTaYaHHS. BiJCYyTHICTh TaKMX CXEM YTPYIHIOE IPO-
BEJICHHS PO3PaxyHKIB Ui BHOOPY ONTHUMAJIBHOTO PO3MOJLTY BOJIM, BH3HA-
YeHHSI KiJIPKOCTI 1 MICITh pO3TallyBaHHS KOHTPOJIBHHUX BY3JIiB.
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