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METO/HMKA OLIEHKH IIOTEPh BOJIbI
MO KOD®PULIMEHTY YACOBOII HEPABHOMEPHOCTH

AHHOTALMS

Ipeacrarnensl GopMynbl (C BBIBOIOM) /IS OMPEAEICHHUS Pa3MEPOB MOTEPh MUTHLEBON BOJBI, KaK U3
30HBI TIOIaYM HACOCHOW CTaHIWH, TaK W B OTACMBHBIX J0oMax, MO0 KO3(h(HUIMEHTaM dYacOBOif
HEPAaBHOMEPHOCTH C BBIJIENIEHHEM HOYHOrO mepuoja. [IpHBeIeHO OMHCAaHWE CYIIECTBYIONIMX METOANK
omnpeneNieHns: pazMepa yredek Bojbl. OmpenerneH pa3mep yTedeK BOABI Ui psijia pealibHbIX OOBEKTOB
M3BECTHBIMM METOJaMH W M0 TPEITOXKEHHBIM (opmymaM. IIpow3BeneHO CpaBHEHHE TONYYEHHBIX
pesynbraToB. [lpemiokeHa METOAMKA OINpPEACICHHS PACYeTHOr0 HOYHOro KOd(h(UIMEeHTa YacoBOil
HEPAaBHOMEPHOCTH XapaKTEPHOTO JUTS KHUJIBIX JOMOB C BRIOPAHHOW CTENEHBIO OJIaroyCTpOoiCTBa.

KJIFOUEBBIE CJIOBA: norepu  Bombl, BojmomorpeOiieHHe,  KOI(PQPUIMEHT  4YacoBOM
HEPaBHOMEPHOCTH.

M.D. Chernosvitov — magistrate, engineer
Samar a State University of Architecture and Engineering

TECHNIQUE OF THE ESTIMATION OF LOSSES OF WATER
ON FACTOR OF HOUR NON-UNIFORMITY

ABSTRACT

Formulas (with a conclusion) for definition of the sizes of losses of potable water, both from a zone of
submission of pump station, and in separate houses, on factors of hour non-uniformity with allocation of the
night period are presented. The description of existing techniques of definition of the size of outflow of water
is resulted. The size of outflow of water for of some real objects by known methods and under the offered
formulas is certain. Comparison of the received results is made. The technique of definition of settlement
night factor of hour non-uniformity characteristic for apartment houses with the chosen degree of an
accomplishment is offered.

KEYWORDS: losses of water, water consumption, factor of hour non-uniformity.

Onucannbie B auteparype [1-8] Merosbl oleHKH 00beMa CKPBITBIX YTEYSK MOKHO pa3/ieliuTh Ha TPH
TPYIIIIBL:

1. «OTKpHITHII» 30HANBHBIA METOJA. YYacTOK 30HAJBHBIX M3MEPCHHMI Ha BpEeMs MPOM3BOJICTBA
3aMEpPOB H30JUPYETCS OT OCTAJIBHOM YacTH BOAOIPOBOJHOM CETH 3aKpbITUEM 3aJBHKEK. Boma moxer
MOCTynaTh B 30HY CETH 4Yepe3 OJWH WM HECKOJIBKO THTAIOMIMX BOAOBOAOB, 0O0OpPYIOBaHHBIX
pacxogomepamu. OOBbeM CKPBITBIX yTEUEK W3 HApyXKHOH CeTH ompenensercs Kak pa3HOCTh IMOKa3aHHH
pPacxoOMEpPOB, YCTAaHOBJICHHBIX HA MUTANOIIMX BBOJAX 30HBI, M PAacCXOAOMEPOB, YCTAHOBIECHHBIX Ha
a0OHEHTCKHX BBOJIAX, 32 OJJH U TOT K€ POMEKYTOK BPEMEHH.

2. «BakphITHI» 30HANBHBIA MeTod. OTnHYaeTcs OT MpeAblAYHIEro MeToJa TeM, YTO Ha TepHOA
W3MEpPEHHH OT CeTH OTKIIOYAIOTCS BCE MOTPEOMTENH BOABI B BBIOPAHHOW <3aKphITON» 30HE. Bemuunna
CKPBITBIX YTEUEK ONPENEIIETCs 10 [TOKAa3aHUsIM PacX0A0MEPOB, YCTAHOBJIEHHBIX HAa IUTAIOUX BBOAAX. Jlis
OIpe/ielIeHns] TIOTeph BO BHYTPHAOMOBOH CETH MpPH OTCYTCTBHH BOAOPa300pa MCIOJIB30BaHHE BOIOMEpa
MOXKHO 3aMEHUTh NMpHMEHEHHeM mnpubopa uHkeHepa [lankeBuya [1] ¥ COOTBETCTBYIOIICH METOAMKOWM
omnpezeneHnss 00beMa BOJIbI, TOCTYIHMBILEH B CETh.

3. Ompenenenrne oOBEMOB CKPBITHIX yTEUEK Ha OCHOBAHWHM W3MEPEHHH HOUYHBIX PACXOA0B. JTHM
METOJIOM OIPEIEIISIOT MIOTEPH BOJIBI B OTICIBHBIX paiioHaX (30HaX BOAOCHAOKEHHS) M YTCUKH B 3[aHHSIX.

[Tpu nepBoM criocobe TpedyeTcs HaJMYUe BOJOCYSTUYMKOB HAa BBOJAAX MOTPEOUTENEH, YTO HE Be3Je
uMeeT MecTo. Takke HeoOXOIUMBI MOHTa)HbIE pabOTHI MO YCTaHOBKE JOMONTHUTENBHOrO 000pya0BaHus,
ucTpaBHas paboTa 3aJIBUKEK Ha CeTH U T.[.
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ITpu BTOpOM cmocobe TpeOyeTcs NpeKpalleHHe MOoJaud BOAbI MOTPEOUTENsIM, MOATOMY pabOThI
PEKOMEHTyeTCsl MPOBOIUTH B HOYHOE BpeMs. Takke HE0OXOIUMBI MOHTa)KHBIE pabOTHI MO YCTaHOBKE
JOTIOJTHUTENILHOTO 000pyI0BaHHUs, HCIIpaBHAs padoTa 3aIBUKEK Ha CETH U T.A.

Tpernii Merox OCHOBBIBAETCS HA 3aMepax HOUYHBIX pacxofOB [0 pe3yibTaTaM IIOKA3aHUMN
BOJIOCYETYHMKOB, YCTAHOBJIEHHBIX HAa IOBBICUTENBHBIX HACOCHBIX CTAHLMSX WU BOJOIPOBOJIHBIX BBOJAX B
nomax. B meromuke [2] roBopuTCs 0 HEOOXOAUMOCTH YKOMILIEKTOBKU BOJIOCUETYMKOB y3JI0M HMIYJILCHOTO
BBIX0/Ia, COEIMHEHHOTO C MPUOOpaMK HAKOTUIEHHs HH(OpPMAaLIUH.

CornacHo MHCTpyKIIMM TO OIEHKE M HOPMHPOBAHHMIO HEYYTEHHBIX PAacxXxoJ0B BOJBl B CHCTEMax
KOMMYHAJIBHOTO BOJIOCHAOXeHMst [3] BeIMYMHA CKPBITBIX YTEUEK BOIBI Cp, M3  BOJOMPOBOAHOM CETH
MUKpOpaioHa!

[] [] [] 24
chp :[a Q_ (a Qa6 +a qH)]T’ M3/CyT (1)
o]
rie @ Q —o6beM momaHHOI B ceTh MUKpOpaiioHa BOIBI B Ky6. M 3a t U
o)
A 0, —o0bem BObI, HE YUMTHIBAEMBII CPEICTBAMU U3MEPEHHIA;

o
A Q,; — 0b6bem Bobl, MOTpeGICHHEIH AGOHEHTAMH 3a TOT XK€ IIEPHOL.

O061BeM BOJIBI, HE 3apPETHCTPUPOBAHHBIN CPEICTBAMH HU3MEPEHUH, Onpeensiercs o Gopmyie:

WCB = é qinop mi )¢i ' M3
1

(4]
rje Q" —T1opor uyBCTBUTEILHOCTH CPEICTBA U3MEPEHHUS, KyO. M/;

N — 9UCII0 CPECTB U3MEPEHHs TAHHOTO KaTHopa;

t; — uncio yacoB paboOThI CPEICTBA U3MEPEHHSI C PACXOJAMHU B MPE/IeaX MOpora 4yBCTBUTEIbHOCTH;

M — YKCII0 KaTUOPOB CPECTB M3MEPEHHSI.

Ecnu CpeacTtBamMmu H3MepeHHI>i OXBAUYE€HbI CIMHUYHbIC KUJIBIC JOMa B Ka)KZ[Oﬁ rpynne OAHOTHUITHBIX
AOMOB, TO PE3YJIbTAaThbl JOJIKHBI 6I)ITI) YBEIIMYCHEI ITPONOPIIMOHATIBHO YK CITY TJOMOB B Ka)KZ[Oﬁ rpyi1ie.

B pab6ore [4] 6bi1a npeaoxena hopmyra;

Qy =24q,™, @)

eyt 3/ e
rae QYT — CyTOYHAsl BEJIMYMHA YTEUKH, M /CYT;

MUH

g,

CormacHo Meroanke OMNpeAeiIeHNs HEYYTEHHBIX PACcXOA0B M TIOTEPh BOABI B  CHCTEMax
KOMMYHQJIBHOTO BoJOcHaOxeHust [5] Bemnmumua notepb (yreuek) BOAbI B 3JaHUM Oy, ONpPEACISETCS I10
MHUHHMaJIbHOMY (MTHOBEHHOMY) HOYHOMY PAcXOiy BOJBI M JAHHBIM O HAIOpax B JHEBHOE W HOYHOE BPEMS,
o opmyue:

— MUHMMAJIbHBII YaCOBOW HOYHOM pacxo/, M.

e H, O
qu:quq 4+K>QOX4— (3)

TJ1€: | you — MEHEMAITBHEINA (MIHOBEHHBIIT) HOUHO# PAcXol BOMbI, M/,

K —smnupuueckuii ko3¢ dunuent, pausii 0,85;

Ha4 nu — 3¢ dexTuBHBIN HaTIOp B THEBHOE BPEMsI, M BOJ. CT.;

H, » — 30 dexTuBnblii Hanop B HouHoe Bpems (¢ 1 10 54), M Box. CT.

JUTs1 KUIIBIX IOMOB BBIYMCIISCTCS Y/IeNbHAS BETMYMHA HOYHOIO PACXO/Ia M YTEUKH Ha OHOTO KHUTENS Ch you
¥ Che yre

Tawke mno Meroauke [5] onpenensioT CKpbITbIe YTEUKM B OTACIBHBIX palioHax (30HaX
BolocHaOKeHus) 110 popmyie (3), B KOTOpPOH BMECTO HOYHOM YTEUKH 3JaHUS Oy nou (CKOpEE BCEro MMeeTcst
BBHU/Iy MUHUMAJIbHBIH (MTHOBEHHBINH) HOYHOH PACXOJ ( yoq) UCIIOIB3YETCS CKPBITAsl YTEUKAa B HOYHOE BPEMsI

o]
110 Beelt 30He BogocHaOKeHUs. @ Uy o

(4)
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[] [] []
a qu HOw q3 HOY -a q)l( yT -a qna Hou !
r/1e: O nos — MTHOBCHHBIN HOYHOM pacxojl 30HbI BOJIOCHA0XKCHUS;

o] o]
a G, 0. (BuIMMO, IOTpasymeBaercst @ U, ) — 0OLIME HOUHBIE YTEUKH B JKMJIBIX JIOMAX!

o
a q)I(HOl{ :qmﬁoq XI\I)K’

N,« — KOJIMY€ECTBO XKUTEJIEN B 30HE BOJOCHAOKEHMUS.
BenuunHa Qy 4oq YCTAHABIIMBACTCS 1O CTATHCTUYECKU JIOCTOBEPHOM BHIOOPKE JIOMOB, IIPHHSITON JIJIs
CHUCTEMbI KOMMYHAJILHOTO BOJIOCHA0XCHUS.

o]
a Q...,. — HOYHbIE PaCXObl MPOYUX AOOHEHTOB, MONYYEHHBIE HA OCHOBE 3aMEPOB MIIM 00pabOTKH

CTATHCTHYECKHX JTAHHBIX O BOJONOTPEOICHUHY;

Onpenenenrie CyTOYHOM CKPBITON yTEUKH

TMonydenme nMpuUBeICHHOM BhITIIe (hopMyITs (3) ormcaHo B padorax [2, 6]. Tam ke MprBOANTCS PUOMKEHHAS
(bopmyria, He yuuThIBaIOLIAs KOJICOAHKE HATIOpa Ha BBOJIC B 3/IAHKE, VTS OIPE/ICIICHHUSI BEJTMUNHBI YTCUKH:

QY = 21(g™ - 0, o )N, ey, 5)

re: qfa” — (paktrueckuit yaensHbi HouHOU (¢ 1 10 5 u) pacxom, n/(u-yen);

Gt nox = 0,2 — Be4ImHA TTOJIE3HOTO BOJOMOTPEOIEHHS B HOYHbIE Yachl, Ji/ (4-uen);

N — grcno skuTeneil B )KUIOM 31aHuu (paione), Jen.

B pabore [7] BenmunHa yTeuKH onpezensercs no Gpopmyoie:

Q, = (14,4x15,1)-0, —0,001-U, m%cyr,

IJie Oy — PACXOM MEXK/TY TPEMSI M YEThIPbMS acaMu, M /d;

U — umcio xuTenei.

B ckobkax ykasaH WHTEpBaJ, 3Ha4YeHHe KOod(duIMeHTa 3aBHCHUT OT 4Mciaa KBapTup. Ilpu uwcie
kBaptup O6osee 250 Gpopmyiia onpeneacHus yTEUKH UMEET BHI:

Q, = 14,4-q,-0,001-U, m%cyr, (6)

B paborax [8, 9] omeHka CyTOYHON BEIWYMHBI YTEUEK BOJBI B JKHJIOM JOME COBPEMEHHOIO
0J1aroycTpoiicTBa MPOM3BOAUTCS 110 CIICAYIONINM (GOopMyIiam:

MpH TIEPEMEHHOM JIaBJIICHHH Ha BBOJIE:

éd , . Y u
@ (qQ)I - qn) + l:]
T Ai=l Y
qy =K €' u 7
7 é & 5 N U "
ata (4,02>H; +0,29><Hi)UL'J
e i=5 u
IIpY HAJIMYUH PETYISATOPOB JaBJIEHUSA HA BBOJE:
24(% - )+ u
— u
q, =Kz N i, (8)
y g+2o(4,02 *H2 +0,29 ><HCP)U§
rae K — koadguimenTt, orpaHnYMBarOIIni BO3SMOKHOE 3aBBIINICHUE BEIMUNH YTEYCK BOJIbI
S L
de

Oy — (paxriueckuit ynenbHbI pacxoy BOAbI B HOUHbIE 4achl CYTOK 0T 1 710 54, a/(a-yen);

Q. —HOIe3HbIH Pacxos BOJbl B HOUHbIE Yachl CYTOK, 11/ (4-4er);

H; — naBnenue Ha Beone, Mlla;

H., — cpennee 3Hauenue nasnenus, MIla;

N — KOJTMYECTBO KBapTUP B JIOME;

U — KOJM4YeCcTBO JXUTeJIel B OME.

Crniemyer 3aMeTHTh, YTO B METOIMKAX OMPEIENICHUsI YTe4eK BOIbI [0 HOYHOMY MHHUMAIBHOMY pacxoiy [5, 6],
TIeproI MUHUMAITBHOTO pacxona cunraercs ¢ 0% o 5%, IIpu 3amepax cpennmii pacxon ¢ 0° xo 5% cocrasun
2,17 n/(ua-uen), a ¢ 2% go 5° — 1,35 n/(u-uen). Pasuuua cocrasmster 0,82 n/(u-uen) (umm 61 %), uTo mpu
ONENE/ICHNH pa3Mepa YTEYKH 10 3TUM METOIMKAM [acT 3HAYMTENIbHOC 3aBbIIICHHE pe3yibrata. B
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METOMKAX TONe3HbIH HOuHON pacxon cuntaercs 0,2 n/(4u-uen), uto B 10,9 pasa MeHble CpeHEro HOYHOT O
pacxona, MOJIy4eHHOro MPU 3aMepax.

Jliist BBIBOZIA (DOPMYITBI /TS OTIPE/ICTICHHs pa3Mepa YTEeUKH PACCMOTPEH Cllydail, KOr/a MOBBICHTEIbHAS
HACOCHAs CTAHIUS MOJAET BOIY B KMIOH joM. Hanboree XxapakTepHBIMH MEPHOJAMH BOJOMOTPEOICHUSI
CUMTAIOTCs JiBa niepuoja: HouHoi (¢ 1 1o 5 yacoB Houm) u nHEeBHO#H (ocTanbHbie 20 yaco). HouHoii nepron
XapaKTepU3yeTcss HAWMEHBIINM TOJIE3HBIM  BOAOMOTPEONICHHEM H  MaKCHMAIbHBIMH  H30BITOUYHBIMU
Haropamu B cetd. J[yis THEBHOIO mepro/a XapakKTepHbI OOJbIINE YaCOBBIC PACXO/IbI M MEHbIIIEE H30BITOYHOE
JIaBJICHUE.

Pa3mep yTeukd M3MEHSETCS MPOMOPIIMOHATBHO H3MEHEHHIO KBAPATHOTO KOPHS U3 JaBJICHUS B MECTE

rae M — ko3 dunuent pacxoaa,

yreuk [5, 10].
q" =X mx/2>gH
[o]

A 11 — cymMMa IUIonIaei mornepevyHoro CeueHus: OTBePCTHH,

2
g — ycKOpeHre CBOOOHOTO MajeHus, M/c”,
H —nanop B MecTe yTeuku.
Beipazum HOUHOM KO PHUIMEHT YacOBOM HEPaBHOMEPHOCTH YTEUKH Yepe3 IaBJICHUE B CETH:

KyT:qZT—M%m V2>g>4_IH — HH

T - [¢} - [
qZP M>a H'Ix\[2>g>4_lcp HCP
rie Q) —nounas (c 1 10 5 yacoB) yreuka, M

yr 3/ ..
., —cpenneyacosas CyTO4Has yTeuka, M /4;

H,, — cpennwii Hamop B ceT B HouHOe BpeMms (¢ 1 10 5 wacoB), M;
H,, — cpenHuii B TeueHHE CyTOK HAIOp, M.

o HC 3
[Tonauy HacocHOM craHMM B HOYHOe Bpems (], , M7/4, 3amumeM Kak CyMMYy HOYHOIO

-b++/b?- 4ac
2a

JIoM 3
rae (,  —cpenneuyacoBoe HouHOe (¢ 1 1o 5 yacoB) norpednenue roma, M/4.

BOJIOTIOTPEOICHUS] 1 HOYHOW YTEUKH:

HC _ nom yT
4. =0, *d,

Bbipazum HOYHBIE pacxoibl Hepe3 CpPeaHEeYacOBBIE PAacXolbl W HOYHBIE KOd(D(UIMEHTHI YacoBOii
HEPaBHOMEPHOCTH.

K:C >qHC — K):IOM >(1)10M + KZT )qu

cp cp cp’

HC . . . .
rne K™ — cpennnii Hounoit K03(HUIMEHT YaCOBOI HEPABHOMEPHOCTH TI0/[a4H HACOCHOM CTAHIINY;
K JA0M v v 9 .

L — CpexHH HOUHOM K03((HUIUEHT YacOBOH HEPABHOMEPHOCTHU MOTPEOICHUS 10Ma;

K" — cpennuit Hounoit Ko3d)HIMEHT YacoBoit HEPaBHOMEPHOCTH yTEUKH.

[IpencraBum cpeaHee BOAONOTpeOIEHHE KaK PAa3HOCTb CPEAHEH MOJaYd HACOCHOM CTaHLUU U
CpeIHEN yTEUKH:

HC HC _ y,nom HC _ qyr yr yT
KH >qcp - I<H ><qcp qcp) + KH >("lcp :
BeIpazum BemMUMHY CpEHEYACOBOU YTEUKHU!
HC JIOM
HC KH - K

oo =Oop —yr o
cp cp yro_ JioM
KH KH
[MogcraBuM HOYHOM Ko3(pHLIMEHT YacoBOW HEPaBHOMEPHOCTH YTEUKH BBIPaXXCHHBIH uepe3
JlaBJICHUE!
KHC _ K).IOM

qu - qHC H H
cp cp oM
JH,/H_ - K
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VMHOXkast 00e CTOpOHBI paBeHCTBa Ha 24, momyuuM (opMyiTy AJsl ONpefereHusl pa3Mepa CyTOUHON
YTEUKH:

KHC _ K).IOM
H

. om ! (9)
JHH_ - K

o 3 .
rne Q7 —cyrounas yreuka 3 BomonpoBomHOi cern, M/CyT;

QyT — QHC

HC . 3
Q" - CyTOUHAs T01aYa HACOCHOM CTaHITHH, M /CYT.

Ecnu HacocHast cTaHIMs MOJAaeT BOLY B TPYIITY OJHOTHUITHBIX JKHJIBIX JOMOB, TO B ()OpMYJie BMECTO
CPEIHEYacOBOI0 HOYHOI'O MOTPEOJICHHs 10Ma HYKHO IOJACTaBUTh CYMMY HOYHOI'O MOTpeOJIeHHsS BCex
JIOMOB, 4TO HE BJIMSICT Ha KOHEYHBIN pe3ynbTar (9).

JIJ1st HACOCHBIX CTAHIUI C YaCTOTHO PEryJHpPYEMbIM MPHBOIOM HACOCOB JaBJICHHE B CETH OCTACTCS
MOCTOSIHHBIM, a popmyna (9) umeer Bu:

=
S

B kadecTBe HOUYHOTrO KO3 PUIMEHTa YaCOBOH HEPAaBHOMEPHOCTH ISl )KHUJIBIX JOMOB PEKOMEHIYeTCs
WCTIONIb30BaTh BEIWYHMHY, XapaKTEpHYIO Ui JKWJIBIX JOMOB C JaHHOM CTeNeHblo O1aroycTpoiicTsa,
OIpe/IeTICHHYIO Ha OCHOBAHUH CTATUCTUYECKON 00pabOTKH psiia HATYPHBIX U3MEPEHUH.

Ecmu ypasuenus (9) u (10) cocTaBUTh OTHOCHTENBHO BBOAA B JIOM, T.€. ONPEIEIATh pa3sMep yTeuek,
CpaBHHBas IWHAMHKY MIPOXOXKAECHUS BOJIBI Uepe3 BBOJ M MOTPEOICHHEM BOJIbI, XapaKTEpHBIM JUis 1oMa 0e3
yTedeK, BMECTO Haropa Hy>KHO UCIONb30BaTh P GEKTUBHBIN HAIIOP:

H3¢:HBB'015H3£[

rne H,, — Harmop Ha BBOJIE B 3[1aHHE, M;

H,, — BeICOTa 31aHUs, M.

Dopmybl AJ1s1 onpeeNieH sl yTe4eK B JOME UMEIOT BU/L:

JA0M MHUH
Q" = Q™™ K, K, — (11)
Ha(b H/Ha(b cp - KH

JA0M _ MHH
KH KH
MHH
1- K"

(10)

YT — ()AOM
Q" =Q : (12)
rae KZHH — HOYHOW KO3(QUIMEHT YacOBOH HEPaBHOMEPHOCTH, XapaKTEPHBIH JUIS KHIIBIX JOMOB C

JTAHHOW CTETIeHbI0 OJIaroyCTpONCTBa MPH OTCYTCTBUHU yTEUEK;
Ha4 w, Hyp op — cpenaue 3¢hhexTuBHBIC HATIOPB! B HOYHOE BPEMs U B TEUEHHE CYTOK COOTBETCTBEHHO.

Jlnst npuMenenus npejcTapieHHbx Gpopmyn (11) u (12) sensercs BaxubiM onpenenenne K . Ipu

HATYPHBIX 3aMepax B YEThIPE JAOMax ¢ OJAWHAKOBOM CTEIEHBIO OJAroyCTPONCTBA B Pa3HBIX palioHaX Topoja
HOYHOM K03 duiMeHT vacoBoit HepaBHOMepHOCTH u3MeHsics ot 0,25 mo 0,40 (tabn. 1). C apyroi
CTOpPOHBI, TIPUHUMAS TI0 JUTEPATYPHBIM JaHHBIM MOJIE3HBIH HOYHON pacxox 0,2 j/(4-uen) mpu Mmose3HOM

YIETBHOM CyTouHOM BosionioTpebiiern Q™" = 200 ni/(u-uen), koopdurment K™ cocrasur 0,024, mpu Q™™ = 250

MHUH MHUH

al(auen) K™ =0,019, Q" =300 n/(u-wen) K™ = 0,016.

B [11] roBoputcst, 4TO HOYHOM PAcXo MpU OTCYTCTBHHU yreuek MeHblie 1 % Q.. . CrienoBarensHo,
koo unment yacoBoii HepaBHOMepHOCTH MeHblIe 0,24.

MHUH

Onpenenuts pazmep koodounmenta K™, a taxke pazmep 1mone3Horo cyro4Horo Bogonorpesienus
Q™" MOXxHO crtocob6oM KOTOpbIM orpeneneHbl ko3ddunumentsr st Gopmyist (3). Cornacho [2] 3HaueHus
SMIUPHUECKUX KOI(PPHUINEHTOB, KOTOPHIE HE MOTYT OBITH HEMOCPEICTBEHHO H3MEPEHBI, MOTYT OBITH

MHUH

paccuMTaHbl Ha OCHOBE PE3YIIbTATOB YKCIIEpUMeHTOB. Mertomuecku pacuer K™ Gasupyercs na runorese,

YTO B OJHOTHITHBIX MHOT'OKBaPTHPHBIX KWJIBIX 3IaHHSX, PACIIOIOKEHHBIX B OJHON KIMMAaTHYECKO# 30HE,
yIEIbHOE CYTOYHOE BOJONOTpPEONICHHE MODKHO OBITh TNPHUMEPHO paBHBIM. PasHHIAa B CYTOYHOM
BOJIONIOTPEOICHUH OOBICHSCTCA TTIAaBHBIM 00pa3oM yTeUKaMH BOJIBI.
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Kak cienyer u3 Beipaxkenust (11), paccunTeiBacMasi BeJIMYMHA yTEUKH BOAbl Q' OyaeT M3MEHSThCS
MHUH
npu BapbupoBanuu 3Hadenus K . [IpaBUibHOCTS BBIGOPA HTOTO 3HAYEHHS OLIEHUBAETCS [0 TIPUBEIEHHBIM

pacxoznam Boabl Qyp, KOTOpBIE NPEICTABISIOT COO0H Pa3HOCTh MEXIY (PaKTUYECKUM BOJONOTPEOICHNEM B
31aHuK (M3MEPEHHBIN CYTOYHBIN PACXOM) M PACCYMTAHHOM 10 BhIpaxkeHHIO (11) BeTMUMHOM yTECUKH BOJIBI:

an = QHOM - QYT .

Pa3bpoc 3HaueHWil BBIYMCIEHHBIX TAaKUM OOpa3OM MPUBECHHBIX PACXOA0B BOABI IS JIOCTATOYHO
HIMPOKOW BHIOOPKH JKWIIBIX 3[IaHUH OyleT TeM MeHbllle, YeM MpaBuiibHee OyIeT BIOPaHO YMCIIEHHOE 3HAYCHHE
KMI/IH v MHUH

o . Kputepuem npasunbHoctn BbiGopa 3uauennit K| cnemyer mpumnste MunuMym koddounmenta

BapHUaIy MPUBEJCHHBIX PACX0I0B BOJbI VISl COOTBETCTBYIOMIMX BBIOOPOK 31anuit V[S(Qnp)/M(Qyp)]. [TpunsThIit
KPUTEpHI SBISIETCS ONHOBpPEeMEHHO (yHKuMell kak cpemHero 3HaueHus M(Q,,), Tak W ucrepcuu
(cpemuexBanpaTnanoro orkiaoHeHus)) S(Q,,) dTol BenmuumHBL. lcrmonb3oBaHWE 3TOrO KPHUTEPHS IO3BOJSET
000CHOBaHHO HAJIOKHTh O'PAHMYCHHUS HA CHI)KCHHE CPETHEro 110 BBIOOPKE 3HAUCHHS TIPUBEACHHOTO Y/ICIBHOTO

v MHUH
CYTOYHOIO Pacxo/a, Yero He yJaercs CeNarth, €Clv 3a KPUTEpUH NPaBHIIBHOCTH BbiOOpa Benmunbbl K|

MPHUHAITH MUHUMAJILHOE 3HAUYCHHE JMCIIEPCHHU MTPUBEICHHBIX PACXOI0B BOJIbI.
B ropone Camapa B 2008-09 rr. Ob1TH BBITOTHEHBI 3aMEPhl PACXO0B XOJIOAHON BOJBI B PAAE KHIIBIX
JIoMOB. Bce moma uMeloT oAMHAKOBYIO cTemeHb OiaroycrpoiictBa. B Tabnmue 1 mpuBeneHbI pe3ylbTaThl

ompesieNieHts pa3Mepa yTeukH Mo MpeIoKeHHoi GopMyste mpu pasHbix kosddumumentax K™ .

Tabmuna 1
3aBHCHMOCTH BEJIMYMHBI YTEYKH OT KZHH
O6BeKT K oM Q" B nporienrax or Q" mpu KZHH

! 020 | 021 | 022 | 023 | 024 | 0,25
Jom 1 0,40 25,0 24,1 23,1 22,1 21,1 20,0
Jlom 2 0,27 8,8 7.6 6,4 52 3,9 2,7
Jom 3 0,25 6,3 51 3,8 2,6 1,3 0,0
CpenHee 3HaUCHHE 0,31

Taroke ObUIM BBIMOIHEHBI 3aMePbl PACXO0B M HATNIOPOB Ha HECKOJBKMX IMOBBICHTENBHBIX HACOCHBIX
CTaHIMX, MOJAIOIINX BOAY B TPYIIBI OAHOTUITHBIX )KHIIBIX JOMOB.

Jnst cpaBHEHHS MPENCTaBICHHBIX METOIUK ONpEAENeHUs pa3Mepa yTeueK Bojbl ObLUTH MCIIOJIb30BaHbI
rpadMKy MoJa4y BOABI M M3MEHEHUs NaBieHHs 11-u MOBBICUTENBHBIX HACOCHBIX CTAHIMH M 3-X KHIIBIX
JOMOB. Pe3ynbTaThl mpeacTaBieHbl B Tabaumax 2 u 3.

Tabnuna 2
IMoTepsi BoabI BO BHYTPHKBAPTAJIbHBIX ceTsX (B yHcanTene B j/(cyT-uen)
B 3HaMeHaTes1e B % OT CyTOYHOI MOa4Yu HACOCHOI CTAHIINH)
OGBeKT Geyr» W/ (CyT-uem) K SC D cI)OpMyJ(I;)pacqua T
ar | o | | mr|
e || m ]
me e ||
oo e | m |
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HC 9 364,6 0,54 14771,’19 1312851
HC 10 311,9 0,50 Zgjé 32:2
HC 11 299,1 0,58 1523’22 1319(?’19
Tabnuma 3
IMoTeps BoabI B 31aHUAX (B yucauTese B J/(cyT-ven)
B 3HaAMeHaTej e B % 0T CyTOYHOIro MOTpedIeHus 10Ma)
OOBexT Ocyrs 11/ (cyT-uen) B ©) (Cé))opMyna(%e)w‘IeTa (7, 8) (11, 12)
flou 1 1625 | - | %o | s | 14 | o
Jlow 2 22,1 e | 126 | 21 | 120 | 87 | a0
Tom 3 224,9 151, 5 148’63 33:3 ?3:3 177,57 ig

Jlnst popmyat (9) u (10) mpunsro K2 =0,31, ans dpopmyn (11) u (12) npunsro K™ =0,24.

Hom 1 nmonmygaer Boxy ot HC 1.

Jlist pacueroB o ¢popmysnam (7), (8) 3acereHHOCTh KBapTHP MPUHSTA paBHON 3 ues/KB.

[pemnoxeHHas B CTaThe METOIMKA UMEET PSIJ] IPEUMYIIECTBEHHBIX OTIIMYUHN OT JIPYTHUX METOJIOB.

Bo-mepBbIX, Hcnonb30BaHue HOYHOrO pacxona (¢ 1 no 5 yacoB) s onpeseneHust pa3Mepa yTeukd
HPEeNIOYTUTEIbHEE MHUHUMAIBHOIO YaCOBOrO M, TeM 0oJjiee, MHHUMAJIbHOIO MTHOBEHHOTO pacxoja. JTo
OOBSICHSICTCSL TEM, YTO Ha MPAKTHKE BO3MOXKHBI CITy4au, IPU KOTOPHIX CYCTUUKH, YCTAHOBJICHHBIC B JIOMaX,
paboTalT B YCIOBHUSX, 3HAYUTEIBHO OTJIMYAIOIIMXCS OT TEX, MPH KOTOPBIX JOMYCKAIOT MHUHHMAJIbHYIO
norpemHocTh [12, 13]. Jlns ompeneneHuss MHUHUMAaJIbHOTO MTHOBEHHOTO pacxoia TpeOyeTcss Haluuue
COOTBETCTBYIOIIET0 000PYI0BaAHUS.

Bo-BTOpBIX, HE MCHONB3YeTCs Takas BEIMYMHA, KaK MOJIE3HOE HOYHOE BOAOMOTPEOICHNE, 3HAYCHHE
kotopoii (0,2 n/(u-uem)) ObUTO ompeneneHo Ooee CopoKa JieT Ha3aa U TpeOyeT YTOYHEHUS B COBPEMEHHBIX
ycioBusix. [ToMUMO 3TOro, B pa3HbIX METOAMKAX C ITOW BEIMYMHOW CPaBHHBAIOTCS PAa3HbIC BEJTHMYHHBI
CpeIHUM HOYHOW pacxo]l, MUHHUMAJIbHBI YacOBOM pacxol M MHUHUMAJIbHBII MTHOBEHHBIA pacxo/l.
dakTHYECKUIT HOYHON pacxo1, TOMUMO MOJIE3HOr0 MOTPEOJICHHS M YTeUeK, COACPKHUT HEIPOU3BOUTEIIbHbIC
MOTEPH, KOTOPHIE COMIACHO 3THM METOJMKAaM OTHOCATCS K yTeukam. He TpeOyercst mHbopMaIys o yucie
XUTeNel B paiioHe, 00CTy)kKHBaeEMOM HACOCHOM CTAHIMEH, H B KQXKJIOM JIOME.

B-tperbux, uis onpeneneHus KOIPQPHUIMEHTOB HEPABHOMEPHOCTH BO3MOXHO HCIIOJIB30BaHUE
HaKJIQJIHBIX PACXOJOMEPOB, MPUMEHEHUE KOTOPBIX Ha JICWCTBYIOIIMX CETSIX JUIS U3MEPEHUs pacxoja BOJbI
3aTPYJAHEHO U3MEHEHHEM KHBOTO CEUCHHS TPYO.

BriBoabI

[IpeanoxxeHa MeTooWKa OINpeNeNeHNs pa3Mepa yTedeK BOAbl 10 KOd(QQHIHMEHTaM YacoBOH
HEPaBHOMEPHOCTH C BBIJIEIEHNEM HOYHOTO MepHro/a.

Bo3MokHO ompenenenne norepy Bojbl, Kak U3 30HBI M0Jja4l MTOBBICUTENILHOW HACOCHOM CTaHIIMU, TaK
U B OTJEIBHBIX JIOMaX.

OnwucaHHas METOMKA UMEET PAJ] MPUHINIHAIBHBIX OTJINYHA OT 0OIIEN3BECTHBIX.

Onpenenenvie pasMepa YT€UKH U3 30HBI MOaYM TOBBICUTEIBHOW HACOCHOW CTaHIIMM BO3MOXKHO Ha
OCHOBaHWH 3aMEPOB TOJHKO Ha HACOCHOW CTaHLIUM W HOYHOT'0 KOA((HUIMEHTa YacOBOH HEpPaBHOMEPHOCTH,
XapaKTePHOTO ISl )KUJIBIX JIOMOB C JAHHOW CTENEHbI0 0JIaroycTpoicTBa.
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