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Auotauis. ITocmanoeéka npodnemu. ByniBHAITBO HOBHX Ta PEKOHCTPYKIIs ICHYIOUMX CHCTEM BOJOIOCTadyaHHS 3
METOI0 30UIBIICHHS] BUTPAT BOJM Iepeadavac MOIIYK Ta aHajli3 HOBUX JDKepel BOJOIOCTaYaHHS Ta BOJO3a0ipHUX CHOPY.
Oco0yMBOrO 3HAa4YeHHS L€ NMUTAHHSA HaOyBae I IOMIYKY MOJATKOBUX JDKEpe KHMBJICHHS CHCTEM BOJIOIOCTAYaHHS 3
BiTHOCHO HEBENMKMMH BHTpaTaMu BoOAW. JIJI 3MCHIICHHS HABaHTAXXCHHS HA OYHCHI CIIOPYIH, SIKi OOpOOISIOTH BOAM
BIIKPHUTHUX JKEPEI, BUKOPUCTOBYIOThCS 1HDIIBTPaMiiiHi BOZ03a00pH, 10 3a0MpaloTh BOMY 3 MiA3EMHUX BOJOHOCHHUX IIapiB,
JOKEPEIIo JKUBJICHHS SIKMX — BiAKpHTE JpKepeno. [H}iapTpaliiiHi Boj03a00pu MOKYTh OYTH BEPTUKAILHUMH Ta CKIIAIATUC 13
CBEPIUIOBUH, 00’€qHaHUMX 30ipHUMH TpyOONpoBogaMH, a00 TOPH3OHTAIBPHMMU Ta MAaTH IIiJA3€MHY TOPH30HTAIBHY
BOJIOTIPUIIMATIBHY YacTUHY — JApeHaxHy TpyOy. ToMy BHHMKae 3ajada BHU3HAYEHHS BOA03a00py, SKUH Mae HaMOLIbIIY
NPOJXYKTUBHICTh 32 OJJHAKOBHX MiClIeBUX YMOB. Memoouxa. IIpogyKTUBHICTE BO03a0IpHUX CIIOPYA XapaKTEpPH3Y€EThCS
BIUIMBOM BHM3HAaYalbHUX (DAKTOpIB Ha AeOIT BOM03a00pIB 3a OJHOCTOPOHHLOTO YKHMBJIICHHS B OC3HAMIPHOMY BOJIOHOCHOMY
mapi. SIk GakTopy BILIMBY PO3IIISAAINCS YMOBH PO3TallyBaHHS BOJONPUHMANBHUX YaCTHH BOJ03a00piB y BOAOHOCHOMY
mapi Ta ix posmipu. Pezynsmamu. IlpoBeneHo aHami3 iCHYIOUMX METOAMK BH3HAYEHHS INPOAYKTHBHOCTI MiI3EMHHX
IHQITBTpaifHUX BOMO3a0IpHUX CHOPYX 3aleKHO Bl IX pO3TAllyBaHHS, BIUIMBY JDKEpEN BOAOIOCTAYAHHS Ta
KOHCTPYKTHBHUX OcoONMMBOcTe. Bu3HadeHo, mo HaHOiMBPIIMI BIUTMB Ha MPOAYKTHUBHICTH BOJ03a00piB Ma€ BENHYHHA
3HIKCHHS PIBHS BOAM Y BOJOHOCHOMY Iapi mpH BimOOpi BOIHM, TOOTO IMOJOXKEHHS IWHAMIYHOTO PiBHS BOIW BIZHOCHO
CTaTHYHOTO. TakoXX CYTTE€BO BIUTMBAE BiJCTaHB BiA BOM03a0ipHOI CIOpyAW A0 ypisy BOIW. 3MEHIICHHS BiICTaHI MiX
CBEpAJIOBUHAMH Ta JIOBKUHU JpEHaXXHOI TpyOM, B MeXax YMOB JOCIHI/DKCHHS, BIUIMBY Ha pE3yJIbTaTH HE MaJo.
BcraHoBneHo, 1110, 32 NPUIAHATHX TiPOre0JIOTIYHUX Ta TEXHIYHUX YMOB, OUIBIINM A€0ITOM BiJpI3HSIETHCS TOPHU3OHTAIBHHIA
migzeMHuii Bogo3abip. Haykoea nosusna. TlpoBeneHo aHami3 (akToOpiB, 110 BIUIMBAIOTh Ha BHOIP iHGIIBTpamiHHUX
BOJ103a0ipHHX criopyA. Iloka3zaHo pe3ynbTaTH BHU3HAYSHHS MPOJYKTHBHOCTI CIOPYJ 3a OJHAKOBUX MMOYAaTKOBHUX YMOB.
Ilpakmuuna 3nauumicms. BUkopucTaHHs pe3yIbTaTiB aHAIII3y A03BOJISIE HAHOUIBI ONEpaTUBHO Ta ePEKTUBHO BUPILYBaTH
NUTaHHS BUOOPY BapiaHTa KMBJECHHs CHUCTEM BojorocTadaHHs. [IpoBenenuii aHani3 BU3HAUYMB HAHOULIBII CyTTEBI (akTOopH
BIUIMBY Ha IPOJYKTHBHICTH BOJI03a00PIB Ta 1a€ MOXIIMBICTh BapilOBaTH HUMH JUIS JIOCSATHEHHS Pe3yJIbTaTy.

KuarouoBsi ciioBa: 6odonocmauanns; niozemui inginempayiiini 600o03abopu
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Abstract. Purpose. Construction of new and reconstruction of existing water supply systems, in order to increase water
consumption, provides for the search and analysis of water supply new sources and water intake facilities. This issue acquires
particular importance when looking for additional power sources for water supply systems with relatively low water
consumption. To reduce the load on wastewater treatment plants that process water from open sources, infiltration intakes are
used, which take water from underground aquifers. Infiltration water intakes can be vertical and consist of wells united by
prefabricated pipelines or horizontal and have an underground horizontal water intake part — a drainage pipe. Therefore, the
problem arises of determining the water intake that has the highest productivity under the same local conditions.
Methodology. The productivity of water intakes is characterized by the influence of determining factors on the flow rate of
water intakes with one-way feeding in a free-flow aquifer. The conditions of the location of the intake parts of the intakes in
the aquifer and their sizes were considered as factors of influence. Results. The analysis of the existing methods for
determining the productivity of underground infiltration water intake structures, depending on their location, the influence of
water supply sources and design features. It has been determined that the greatest impact on the productivity of water intakes
is the amount of water level decrease in the aquifer during water withdrawal, that is, the position of the dynamic water level
relative to the static one. Also, the distance from the intake structure to the water's edge has a significant impact. Reducing
the distance between the wells and the length of the drainage pipe, within the limits of the study conditions, has no effect on
the results. As a result of the research, it has been established that, under the adopted hydrogeological and technical
conditions, horizontal underground water intakes are distinguished by a large flow rate. Scientific novelty. The analysis of
factors influencing the choice of infiltration water intake structures is carried out. The results of determining the productivity
of structures under the same initial conditions are shown. Practical value. Using the results of the analysis allows you to
most quickly and effectively solve the issues of choosing the option for powering water supply systems. The analysis has
identified the most significant factors influencing the productivity of water intakes and makes it possible to vary them to
achieve a result.

Keywords: water supply; underground infiltration water intakes

IlocranoBka  mpoGuaemu. bByaiBHUITBO  TepUTOpid, $KI BHKOPUCTOBYIOTH B0J103a0i1pHI
HOBUX Ta pPEKOHCTPYKIiS ICHYIOUMX CHCTEM  MaiJlaHYUKH.
BOJIOTIOCTAYaHHsI Tepeadadae, KpiM  1HIIOTO, 3aBaanHsg TTOCJIIIHKEHHS — agai3

BUOIp JDKEpen IKUBJICHHS Ta BOJ03a0ipHUX
CIIOPY, AKI HaWOUIbIIE BIAMOBIAAIOTH MOTpeOam
CIHOXHBAYiB BOJIU Ta TEXHIYHUM YMOBAM.

Opni 3 HalWOLIBII €KOHOMIYHUX Ta 3PYYHHX
BO/M03a0OpIB 13 MiA3€MHUX JDKEpen — 1€
IHOUIBTpalLiiHI  CHIOPYIH, SKI PO3TAlIOBYIOTh
no0yn3y BIAKpUTHX BoJoMM. Take po3rairyBaHHs
JI03BOJISIE 3a0MpaTH 3 BOJOHOCHHX IIApiB BOAY
BIIKPUTOTO  JoKepena,  sika  (DUIbTPYyeThCs

MOKITUBOCTEH BEPTUKAIBLHUX Ta TOPU3OHTAIBHUX
HQUIBTpaIfHIX BOM03a00pIB 13  MiA3EMHHX
JOKepen 32  OJHAKOBUX  MICIIEBUX  YMOB.
OCHOBHMMH  XapaKTePUCTHKAMH, 3a  SKUMH
MIPOBOAUTHCS MOPIBHIHHS, CTAIH MPOYKTUBHICTH
CIIOPYJT Ta 3HMDKEHHS CTAaTHYHOTO PIBHS BOJIH.
MeTtoauka. Meropmonoriyaa Oasa
pPO3paxyHKy  BKa3aHHX CIOPYJ  JIOCTaTHBO
po3poliieHa Ta mpeacTaBiieHa B pobortax [1; 2].

MOpOJIaMH JIHA Ta OEperoBoi CMyTH, M0 3HAYHO
MOJIMIIYE SIKICTh BOJU Ta 3HUKY€ HaBAaHTAKEHHS
Ha OYHCHI CTIOPY/IH.

[ndinpTpamniitni  cnopyau, sKi 3abuparoTh
BOAy 3  MiA3eMHUX  JoKepen — OyBaroTh
BEPTHKAJILHUMU (OJTHA, UM TPyIa CBEPUIOBHH) Ta
TOPU30HTAILHUMU — 3arjiv0JeHl y BOJOHOCHUMN
map nepdopoBaHi TpyOH, 3’€aHaHI 31 30ipHUM
BEPTUKAJIHHUM KOJIO/ISI3EM.

Mera jgociaimkeHHd. 3a  MOKJIMBOCTI
BUKOPUCTOBYBaTH pi3HI THUIH Ta MacHITaOH
1HMITBTpaLifHUX BOA03a00pIB BUHUKAE MUTAHHS
BUOOpY HaWOUTBII €)EKTUBHUX Ta EKOHOMIUYHUX
cepea HMX. Tak, BepTHUKaJbHI CIOPYAU JETKO
MOHTYIOTBHCS Ta 00CITyTOBYIOTBCA, a
TOPU30HTANIBHI Maiike He 3aliMaloTh IOBEPXHI
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AHaii3 BIUIMBY BH3HAYaJbHUX YHHHHUKIB Ha
IPOJYKTUBHICTD cropynt (HamipHICTh
BOJIOHOCHHX IapiB [3], JOCKOHATICTh KOJIOIA31B
Ta paaiyc BIMBY [4]) n03BonuB ii po3BHHYTH Ta
HaJlaTH MO>KJIUBICTE OLIBIII HAOYHO
BUKOPUCTOBYBAaTH B HaBYAJIbHOMY HPOIIECI.

Pika

CeepanosuHa

?ﬁ?@ﬁ:—»@{%

Puc. 1. Cxema posmawtysans ainitino2o 60003a60py
31 C6epON0BUH V30084 0JcepeNa 6000NOCNAYAHHS

Y pasi
KOJIOIS31B y

pO3TallyBaHHS  BEPTUKAIBLHUX
BUTJIAIL JIIHIAHOTO pAaxy
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napajeabHOro ypisy BOJHM y BIIKPHUTOMY JUKepei
JUTSt pO3paxyHKiB (puc. 1) MOXHa
BUKOpHCTOBYBaTu Gopmyay [1]:

Qcym
2kmsS,

InVTFa +a(arct ) + 2 (In2) + )
a l T,

(1

ne k — koedinieHt GinpTpalii opoau, Mo CKIAAAE
BOJOHOCHMM 1Imap, M/moba; M — MOTYXHICTh
BOJIOHOCHOTO APy, M; So — 3HM)KCHHS CTATHYHOTO
piBHS BOJAM B KOJIOJSA31, IIO BXOJUTH y CHCTEMY
BO/M03a00py, M; L — BiAcTaHp Bix ypi3y BOAH [0
pagy xomomssiB (puc. 1), M; a= 2L/l; | -
MOJIOBUHA JIOBXKUHU Py KOJIOAS3IB, M; Fo— Pajiiyc
CBEP/UIOBUHH KOJIOAS3S, IO BXOAHWTH B CHCTEMY
B0/M03a00py, M; 0 — TIOJOBHHA BIJICTAHI MIiX
KOJIOJISI3IMH CHUCTEMH, M; ¢ — KOE(]IIIEHT, SKUM
00paxoByIOTh (PiMbTpalliiiHUil oOIip, 3yMOBICHHUN
HEJIOCKOHANICTIO  KOJOJSM3iB 32 CTyINEHEM
PO3KPHUTTS BOAOHOCHOTO TIApYy.

AHaliz cropyJ MpOBOAMUTHECS 32 YMOBH, IO
BO/03a00pH  JIOCKOHANi, BOJOHOCHHMWA  Imap
Oe3HaIlipHUl Ta Ma€ KUBJICHHA Jiniie 3 piku. Lle
BHOCHTH 3MIHU B METOJIOJIOTII0 PO3PaxyHKIB, a

caMe — TOTYXHICTh  BOJOHOCHOTO  IIapy
BU3HAYa€eThCs 3a hopmytoro (2):
h.+h
m= % , (2)

ne he ta hy — rmbuHa BoaM HaJ IMiZOIIBOXO
BOJIOHOCHOTO IIapy, KA BiJAINOBIJA€ CTATHYHOMY
Ta JUHAMIYHOMY DPIBHSIM, M.

l'opuzonTanbHi  BOJ03a00pH,  pO3TaIIOBaHI
noOau3y BIAKPUTHUX JIKEpeN Y3IO0BXK Yypidy BOAM

[1], BpaxoByl0OTh pyX BOIM i3 TIOBEPXHEBOTO
JoKepena B eKCIUTyaTaliiHui 11acT:

— Tpu  BOA0O3a0Opl  3HAYHOI  JIOBKHHH
(21 >R =L):

0= 2klmS 3)
L+l FtE

— TmpH BOM03a00Opi HE3HAYHOI JOBXKHHH

(21 <R ~=L):
2wkmsS,

Qcym = €©))

Invi+a + a(arctg%) +”/lf+ ¢ ’

ne f — xoedimieHt, skuii BpaxoBye OMIp PyXy
BOJH 3 BIIKPUTOTO JDKEpena A0 Bojo3abopy, 110
BUHHMKA€ BHACIIJIOK KOJbMAaTalli Ta dYepe3
HEOJTHOPIIHICTIO PYCIOBUX BiJKJIa/ICHb:
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f kimy k, )
~ km |kymym,’
ne Ko i Mo, k1 i m1, Ki m— BigmoBigHo, KoedimieHTH
¢inbTpanii, MOTY>KHICTb eKCIUTyaTaliitHoro

iacTa, IIAacTiB pyciia piku Ta Oepera.

Pika

OpexaxHa Tpyba 36ipHui konoasss

— ] ____.___(_[_} __________ __q,_l'o

Puc. 2. Cxema posmauiysanms 20pu3onmanbHo20
60003a00py 630064 0Jcepesa 6000NOCMAYAHHSL

CraTinmit pisess, he. M Jimavimii pisens, by, u

|| 3 R
: Wit | | | A A
A /7 3
) I X1/
/| Y 4
5 / /( 5
T AN ]
4 { A :’/' // ‘
/5’/ '
3 ¢

100 200 300 400 500 600 700 800
TpoxykriBHicTs Boto3atopy, Qeyn, wd/n06a

Puc. 3. 3minu 0ebimy 60003a60py 3a 3MiH PiéHi6 800U
Y B00OHOCHOMY Wapi (0 — 80003a0ip i3 6EPMUKANLHUMU
Konooszamu; A — 2opuzoHmanvrull 60003a0ip)

Kpim Toro, mMoxHa NpHOIHM3HO BU3HAYUTH
MPOAYKTHBHICTH TOPHU30HTAIHLHOTO BOI03a00py
3a popmyoro [2]:

_ lk(he + hy) .
= —— ©®

AHami3 TPOIYKTUBHOCTI cropya Oyaemo
IPOBOJTUTH 32 TaKMX  TEXHIYHUX  Ta
rigporeonoriyaux ymoB: K = 16 M/mob6a; h. = 8 wm;
h,=2m;L=60m; 1 =30mM;0=30Mr=0,1wm,
f = 1, mo Bigmosigae ymoBi 2l < R = L. Ilpu
oMy M =5 M (2); So = 6 M.

Jebit Bomo3adopy (1) i3 ABOX BepTUKATHLHUX
CBEpAJIOBHH 3a TaKWX yMOB JopiBHIoe 475,53, a
1e6iT ropu3zoHTanBEHOTO (4) — 822,7 M%/1064.

[Ipoananizyemo ne6iT B0/103a00OpiB 3a 3MiH
CTaTHYHOTO Ta JAMHAMIYHOTO PIiBHIB BOAH B
KOJIOJISA35IX Ta BOJOHOCHOMY Iiiapi (tabi. 1, 2).
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Tabruysa 1

IIpoaykTHBHiCTL BOA03200PiB 32 3MiHH CTATHYHOIO
piBHS BOoaH

he, | hgy | M| So |IIpomykTHBHiCTE Bogo3abopy,
M MM Qeym ™/ J106a
BEPTHUKAITb- TOPU30H-
HHUI TaJIbHHUN
8 2 5 6 475,53 822,70
7 2 45| 5 356,64 617,03
6 2 4 4 253,61 438,77
5 2 35| 3 166,43 287,94
4 2 3 2 95,10 164,54
3 2 2,5 1 39,62 68,55
Tabruys 2
IIpoayKTUBHicTH BOA03200piB 32 3MiHU IMHAMIYHOI0
piBHS Boau
he, | hy, | m, | So, |IIponykTuBHicTh Bogo3abopy,
M M| M Qcyms M3/ﬂ06a
BEPTHUKAIb- TOPU30H-
HUH TaJbHUMN
8 2 5 6 475,53 822,70
8 3 |55 5 435,87 754,05
8 4 6 4 380,40 665,28
8 5 6, 3 309,07 534,69
8 6 7 2 221,90 383,88
8 7 |75 1 118,87 205,65

BmuuB BificTaHi Mixk B0/103a00poM Ta ypizoM
BOJIU y JoKepeni, L, M, XapakTepu3y€eThCsl TaHUMHU
Tadymii 3.

Tabruys 3

JediT Bogo3adopis 3a 3MiHM BigcTaHi Mixk Bogo3adopom
Ta ypi3oM BOJAHU BiIKPHTOrO JKepena

L,m [IpoxykTuBHICTE Bo/103200pYy,
3
Qoyms ™/ /1062
BEPTUKAIbHUN TOPH30HTAJIbHUIM

90 462,68 785

80 46612 794,93
70 474,18 818,68
60 475,53 822,70
50 481,45 840,60
40 489,43 865,21
30 499,56 897,40
20 516,51 953,62

BB 30inbIeHHs pajiyca CBEpIJIOBUH Ha
ne01T Bo103a00py Moka3aHui B Tadimii 4.

Tabauys 4

JediT Bog03a00py 3 BepTUKAJIBHUX KOJI0AA3IB
3a 30ib1IeHHs pajiycy cBepIJOBHH

lo, M Qcym M3/,ao6a

0,1 475,53

0,15 507,98

0,2 533,91

0,25 556,16
[IponyxTuBHICTE  BOmO3abopy B pasl

3MEHIIEHHS BiJICTaHI MK CBEPAJIOBUHAMH G, M, B
mexkax ymoBu 21 < R = L, pospaxoBaHa 3a
dopmynoro (1), 1ae HEKOPEKTHI pe3yibTaTH.
3amicTh 3MEHILIEHHS BOHA HECYTTeBO (2 %), ame
301bLIy€eThCs. TOMY BIUIMB yKa3aHOIO YMHHHKA
BpaxoByBaTH HE MOTPIOHO.

PesynbraTi cBiguarh, M0 3a OIHAKOBUX
MICLEBUX YMOB Ta BCIX PO3IVISIHYTHUX BapiaHTIB

po3TanryBaHHs ~ BOJ03al0lpHUX  CHOpyA Y
BOJIOHOCHOMY IIapi OLIbIy MPOAYKTUBHICTH Ma€
TOPU30HTAJIbHA iH}IbTpaLiiina cropyna.

Pisuuus cxmagae wmaibke 40 %. Bubip tumy
B0J103200py, KpiM TEXHIYHHUX YMOB, IMOTpedye
€KOHOMIYHOTO  aHajizy  OyJiBelIbHHX  Ta
eKCIUTyaTalifHIX BUTpaT.

BucuoBku.
1. Amnamiz  pe3ynbTaTiB  JIOCIHIiJKEHHS
nokasaB, 10 1HQUIbTpaliiiHi  BOA03alipHI

CHOPYAH — 3py4YHi Ta €()EeKTUBHI, OTOXK MOXYTb
3a0MpaTH BOAY B CKIIQJHUX MPUPOTHUX YMOBAX.

2. Haiibinpmoro MpOAYKTUBHICTIO BiJpi-
3HSIOTHCA TOPU30HTAJIbHI 1HIBTpaLiiH1
B0/103200pY OPIBHIHO 3 BEPTUKAIBHUMH.

3. HaiiOinmpmmii BIUIMB HAa  BEITUYMHY
NPOJYKTUBHOCTI BOJ03a00piB Ma€ 3HIKEHHS
CTaTHUYHOTO PIBHS BOJU Y BOAOHOCHOMY Ilapi mif
qac BiZI0OpY BOAM.

4. 3MeHIIeHHs PO3MIpiB CHOPYJ y IJIaHi, 3a
PO3TIIHY THX YMOB JIOCHIJIKeHHS, Ha
MPOAYKTUBHICTH BOJJ03a00PiB HE BILJIUBAE.

5. TloteHuianom 30UIBIICHHS MPOILYKTH-
BHOCTI pO3IJISHYTHX CHOPYJX € 30UIbLICHHS
JiaMeTpiB CBEPAJIOBUH Ta APEHAKHUX TPYO.
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