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OCOBJIMBOCTI POBOTH HAINIPHUX ITOXWJIBHUX 3BIPHUX JPEHAKHUX
TPYBOIIPOBO/IB 3A HASIBHOCTI IIOXWJIY PIBHSI IPYHTOBUX BO/I

Ha ocnosi ananizy cucmemu ougepenyiinux pieHsHb, AKi ORUCYIOMb PYX PIOUHU 6 30IPHUX OPEHANCHUX MPYOONPO80Iax,
WO NPOKAAOEHI | NPAYIIOMb 30 HASIBHOCME NeGHO20 NOXULY PI6HS IDYHIMOBUX 800, 3aNPONOHOSAHI 00CUMb NPOCMI | 3PYYHI OIS
3aCmMOoCy8anHA AHANTMUYHI 3A1eACHOCIT 01 PO3PAXYHKY OCHOBHUX 2IOPAGNIUHUX | KOHCMPYKIMUSHUX XAPAKMEPUCTIUK MAKUX
mpy0. [ocniodceno, Ak 6eautUNA 2e0MEMPUUHO20 NOXULY NPOKIAOAHHS OPEeHAICHOT mpyOu ma pieeHb IPYHIMOBUX 600 6NAUBAE
Ha il po3paxyHKo6i Xapakxmepucmuku.

Kniouogi cnosa: 36ipuuii openadicnuti mpy6onpogio; ciopaeniunuil Koegiyicnm mepmsi; Koeiyicnm ginompayii; ¢ine-
Mmpayitinutl onip; 2eoMempudHuil NOXUI OPEHANCHOT mpyou, 3MIHHA GUMPAMA PiOUHU.

Puc.: 2. bion.: 15.

AKTyaJbHICTh TeMH J0CJiaKeHHsl. EQexTuBHa cucTeMa IpeHaxy € KIF0YOBOIO IS 3a-
0e3MedYeHHs] ONTUMAIBHUX YMOB CLIIbCHKOTOCTIOAPCHKOT0 BUPOOHUIITBA, 30KpeMa JUIs IT1/1BU-
IICHHST BPOXKaHHOCTI Ta MiATPUMaHHS CTIHKOTO BOJIOTICHOTO pexuMy IpyHTIB [1; 2]. Po3poOka
Ha/IIHHOT METOJTMKU PO3PaXyHKY JIPEHAKHUX TPyOOIPOBOIiB MEIOPATUBHUX CHCTEM € Ha ChO-
TOIIHI aKTyaJIbHOIO Yepe3 MOCHIICHHS yBarH JI0 PalioHAILHOTO BUKOPUCTAHHS 3€MeITb, BOTHHX
pecypciB Ta BUCOKOTO TIOMUTY Ha arpapHy MPOAYKIi0. 3MiHU KJIIMaTHUYHUX YMOB, 301JIbIIICHHS
30H PU3UKY MMOBEHEH Ta eKCTpeMalbHUX KIIMAaTUYHUX SBHIL M1 IKPECTIOIOTh BAXKJIUBICTh ONTH-
Mi3alii KOHCTPYKIIi1 MeTiopaTuBHUX CUCTEM Uil e(peKTUBHOrO BojM03a0e3NeueHHs Ta BijBe-
JIEHHSI HaJ[JTUIIKOBO1 BOJIU 3 CUIBCHKOTOCTIOAAPCHKUX 3eMeb [3; 4].

IHocTranoBka npodaemu. [Ipu npoexryBanHi 30ipHUX IPEHANKHUX TPYOOIPOBO/IB METiO-
pPaTUBHUX CHUCTEM TOCTA€E MpobdieMa iX HaAIHOTO pO3paxyHKy 3 ypaxXyBaHHIM Pi3HOMAaHITHUX
yMOB. 30Kpema, MPU po3paxyHKax CIiJl BpaXOBYBATH TaKi MapaMeTpH, K MOXHI JIPEHAKHOTO
TpyOOTIPOBOAY Ta MOXMUJ piBHSA IpyHTOBUX BOoA (PI'B), 10 yacTo Mae miciie Ha MpakTHIIi.

Bupimenss miei mpobiemMu CripusiTUMe MiIBHIIEHHIO CTIHKOCTI CUTBCHKOTOCTIONAPCHKUX
YTiJb 10 €KCTPEMAIbHUX MOTOAHUX YMOB, 3a0€3MeunTh OUTbI e(peKTUBHE BUKOPUCTAHHS BOJI-
HUX Ta 3eMEJIbHUX PECYPCiB, 3p0OOUTH BArOMHUIl BHECOK y PO3BUTOK CyYacHOI T1IPOTEXHIKU Ta
rigpomMemniopartii, CIpUsITUME MPAKTUIHOMY BIOCKOHAJICHHIO KOHCTPYKIII MEiOpaTUBHUX CH-
cteM. TakoX II€ BiJIMOBIJIa€ 3araJIbHAM CTPATeTIYHUM BUKIMKAM, TIOB’SI3aHUM 31 CTaJIUM PO3-
BUTKOM Ta YIIPaBIiHHIM MPUPOTHUMHU PECYpPCaMHU.

AHaJi3 ocTaHHIX gocaixxensb i myomikamiii. JlociimkeHHs M poOOTH HamipHUX 301pHUX
JIPEHAXHUX TPYOOMPOBOAIB MPH Pi3HUX YMOBAX EKCIUTyarailii Ta po3poOKOI0 METOAUKH iX 1H-
YKEHEPHOTO PO3PaXyHKY 3aiMajIuCh TIOCUTh 0arato BITYM3HSIHUX Ta 1HO3EMHHUX HAYKOBIIIB [5-
8]. 30kpema, BUBYAJINCH BUIIAJKU pOOOTH TaHUX TPYOOIPOBOIIB IPH piBHOMIpHOMY [9] Ta He-
piBHOMIpHOMY [10] 360pi piauHu B3a0BXK MUIAXY. [IpoTe nepeBa)kHa OUTBIIICTh aBTOPIB y CBOIX
poboTax po3nIAgaIN IPEHAXHI TPyOOIIPOBOIH, SKI MPOKIAJICHI TOPU30HTAIBHO, IPU TOPU3OH-
tanbHOMYy PI'B. OnHak Ha mpakTuili 10BoJII YacTo Mae miciie moxui Tpyo ta PI'B, 1 ie Heooxi-
JTHO BpaxOBYBaTH IpH po3paxyHkax. OKpemi BUMAIKHA POOOTH TOPU3OHTAIBLHOTO IPEHAKHOTO
TpyOOIIPOBOY, SIKMH Mpalltoe pu HasBHOCTI moxuity PI'B posmisiHyTo Hamu B po6oti [11], a
aHaJli3 yMOB €KcIUTyaralii MOXWJIBHOTO APEHAKHOTO TPYOONpPOBOAY MPH TOPU30HTAIEHOMY
PI'B naBeneno B po6orti [12].
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BunisieHHs1 HeOCTiIZKeHMX YACTHH 3arajbHoi npodjemu. [Iposenenuii anani3 ocras-
HIX JOCIIKEHB 1 MyOmiKaIii mokas3as, 110 BUITAI0K OJHOYACHOTO BIUIMBY MOXWITY TPyOOIpo-
Bofy i1 PI'B Ha xapakrepucTuku it yMOBH pOOOTH HamMipHUX 301pHUX JPEHAKHUX TPYOOIpPOBO-
IiB OYyJI0 JOCIIIPKEHO HE TIOCTATHBO.

MeTto10 cTaTTi € po3po0Ka METOIUKU PO3PaxXyHKy MMapaMeTpiB HAMIPHUX 301pHUX JpeHa-
JKHUX TPyOOTIPOBO/IIB MEIIIOPATUBHUX CUCTEM, SIKI TPOKJIAJICH] 3 TTIOXUJIOM Ta MPAIIOI0Th 32 Ha-
sBHOCTI oxuiy PI'B.

BukJaa ocHOBHOro Matepiasy. 3aj1eKHO BiJ] 0COOIMBOCTEH penbedy MeniopaTuBHOT i-
JITHKH 301pH1 JpeHakH1 TPyOOIIPOBOAM MOXKYTh OyTH MPOKJIAACH] SIK TOPU30HTAIBHO, TaK 1 3
npsMUM 200 3BOpoTHUM noxuiioM. [1ig npsitmum noxusom (i > 0) ciig po3yMiTH BUNAJ0K, KOJIU
BIIMITKHU JIOTKa 301pHOTO JIPEHAKHOTO TPYOOIPOBOY 3HMKYIOTHCS 3a JOBKHHOIO B[] [MOYaT-
KOBOTO JI0 KiHIIeBorO Tiepepisy. [1ig 3BoporHrM noxunom (i < 0) cmif npuitMaTé MpOTHIICKHHMA
BapiaHT, KOJIW BIIMITKH JIOTKA 301JIBITYIOTHCS 332 JOBKUHOIO TPYOH.

[ToBepxus PI'B npu 1ipomy Takox Moxke OyTr a00 TOpH30HTAIBHOIO (I— = O) , a00 Maru mpsi-

MHI (1 > O) 41 3BOPOTHHH (] < 0) noxui. B 3araneHoMy Bunazky BiH a0o ciBnajae, abo € 380-

POTHMM Y HOPIBHSIHHI 3 MOXMJIOM TpyO. BkazaHi 00CTaBUHU CyTTEBO BIUTUBAIOTH HA XapaKTepH-
CTHKH TIOTOKY B JJAaHUX TpyOax 1 000B’I3KOBO MOBHHHI BPaXOBYBAaTHUCh MPHU iX MPOEKTYBaHHI.

TakuM 4nHOM, y ITPOIIEC] aHANI3Y YMOB IIPOEKTYBAHHS Ta €KCIUTyaTallii HalipHUX MOXHIIb-
HUX 301pHUX IpeHAXHUX TPYOOIPOBO/IIB MOKIMBE BUHUKHEHHS TAKUX OCHOBHHMX BaplaHTIB:

1) npenaxuuii TpyOONPOBiA MPOKIaACHHUHA 3 TpAMUM moxuiioM (i > 0) 3a HasBHOCTI Mpsi-
moro nnoxuiny PI'B (I_ > O);

2) IpeHaXHU TPyOOMpOBI MPOKIAACHHUA 31 3BOPOTHUM MoXuiioM (i < () 3a HasBHOCTI
npsimoro noxuiny PI'B (f > 0);

3) npeHaxxHu# TPyOOTIPOBI I MPOKIAICHUH 13 TPSIMUM MOXUIIOM (i > () 32 TOPU30HTAITHHOTO
PrB (I =0);

4) npeHaxHui TPyOOIPOBIJ MPOKIAICHUH 31 3BOPOTHUM MOXHIIOM (i > () 32 TOPU3OHTAIIb-
Horo PI'B (i = 0);

5) ropu3oHTaIbHUN JpeHakHUll TpyOorposif (i = 0) 3a HasBHOCTI NpsiMmoro noxuity PI'B
(f > 0);

6) TOpU3OHTAIBHUN JpeHakHUH TpyOorposig (i = 0) 3a HAIBHOCTI 3BOPOTHOTO MOXUITY
PIB (7 <0).

Hwxde B poOOTI pO3IISIHYTO THUITOBI, HAMOLIBII YacTO 3aCTOCOBYBaH1 Ha MPAKTHII, BUTIA-
JIKU POOOTH MOXMUJIBHUX HamipHUX 301pHUX APEHAXKHUX TPYOOHPOBO/IB 32 HAABHOCTI MOXUITY
nosepxHi PI'B.

Po3paxyHkoBa cxema poOOTH MOXHIBLHOTO 30IpHOTO JApeHakHoro TpybompoBoay (i >0,

i < 0) 3a Has;BHOCTI TOXMTy oBepxHi PI'B (f > 0), (]_ < 0) HaBeJ/leHa Ha puc. 1.

Ha apomy rutonuHa 3piBHSHHS MPOXOAHUTH Yepe3 BiCh KIHIIEBOTO Tepepi3y 30ipHOTO Ape-
Ha)XHOTO TPYyOOIIPOBOY.

PyX pinmuHM B pO3IIsSAyBaHOMY BUIAJIKy MOKHA OIMCATH CHCTEMOIO JU(epeHIIMHNX piB-
HSIHb, SIKa CKJIQJA€ThCS 3 PIBHAHHS TiApaBiliku 3MiHHOT MacH (1) 1 MoaudiKOBaHOTO PiIBHSHHS
dinprpanii (2) [13]. BpaxoByroun mo3Ha4yeHHs Ha puc. 1, 1151 cucrema HaOyBa€e BUTIISY:

dx; g " dx; 2gD;
Q.) k\H:—h —A; )
ql:d(l/lQl): d)( l_l l):kd)z_—l, (2)
dx; D D

1
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ne H,.;— Bucota PI'B Bij ruommau 3piBHSIHHS B IOYaTKOBOMY Iepepi3i APEHAKHOTO TPyOoIpo-
Bony; Hy;—Bucora PI'B Bix mutomnuHu 3piBHSHHS B KIHIIEBOMY Tiepepi3i Tpyou; H; — Bucota PI'B

H i _Hk.[

BiJI IJIOIIMHY 3pIBHSAHHA B Iiepepi3i TpyOH Ha BiFCTaHI X; BiJ 11 OYarKy; —x =] — TOXHT

i

nosepxHi PI'B; Al’” = | —€OMETPUYHUI OXUJI TPOKIATAHHS TPyOOpOBOLY; /i — JOBKUHA Jpe-
i
HAXHOI TPYOH; 4; — I’ €30METPUYHMI Harmip B TpyOl Ha BiACTaHI X;; zi = H;— hi— A; — 3MIHHUH 32
JIOBKWHOFO TIEpEeTIaj] HArmopiB, MiJ €0 SKOTO Bi0YBAETHCS BTIKAHHS PIIMHU 3 HABKOJIHUIIIHBOTO
cepenoBuia B Tpyoomnposin; O;, Vi, Di, 2; — BIAMOBIAHO, BUTpaTa, CepeIHs MIBUAKICTD, iaMeTp
i TTOIIA XKMBOTO Mepepisy MOTOKY Ha BifICTaHi X; Bifl moyaTKy TpyOu; @ — dinsTpamiiinuii omip
JpeHH; kg — koeiieHT GiIbTpaLii IpyHTY HABKOJIO TPYOU; Ass — IIpaBIi4HNN KOEPILIEHT TEPTS
JIPEHAXHOTO TPYOOITPOBO/Y; g — MPUCKOPEHHS BUTLHOTO A {iHHSI.
v [ToBepxHs semui

Zn.i
e A AN NI N 2 N EN
Y T Z;N - -‘_V_P'_]:‘B
hn.i T
Hn.i hi Zes
A . HK’J‘
An,i i “““—M_h,_____“h___ hm.
I A - - A_l_.m_._.m e T ——
: ~ ch..i
Z[ -

Puc. 1. Cxema pobomu noxunvHoeo 30ipHo20 OpeHascHo20 mpyoonposooy

3a HaasHocmi noxuny PI'B
Jxepeno: po3po0iieHO aBTOpaMH.

3 puc. 1 crninyrors Taki cniseinmomenns: H;=H,,FI1-x; A=A, Fi-x;
hi=H;=Aj—z; =H, F1-xF Ay £iox,—z; = H,, 1(]_“_Li)"i tAy -z
dh; =F(I —i)dx, - dz;.

Bukopucraemo naHi CriBBIHOIIICHHS, @ TAKOXK BBEIEMO HOBI 3MiHHI:

_ . k. x: . .
Vi :L, Xi = Qd)cfl \/@ ,Zy =, dhy ==z, ,dz;. )
&2k i g Zxi

K.l

[Ticnsa nporo BuXinHA cucTeMa MudepeHIHHNX PIBHSIHDb 3BOJUTHCSA 10 0€3p0O3MIpHOTO
BUTJISITY:

—@+217ide+gl AV2FB=0, (4)
dx,; dx,
v,  _
d)—cl = i (5)

1
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) [; . 5i 5 )
e =h,;—— — KoeQilieHT omopy 30ipHOTO  JPEHAXHOro  TPYGONPOBOAY;

D.

1

1 QiCB g . . o
=— =>"" | & —y3araJibHeHU# mapaMeTp 30ipHOTO JPEHANKHOTO TPYOOIPOBOY, KU
2% 2kgli\ zys

. g . 21,A1 .
BpaxoOBY€ HOro KOHCTPYKTUBHI 1 (pUIbTpaliiiHi XapaKTEepUCTUKU; B = —— — mapamerp, KU
Zyi
BpaxoBye BILTUB MoXuTy PI'B i Tpy6onpoBosy Ha XapaKTepUCTHKU HOTOKY B ApeHi; [ =1 —i
— pi3HuLA 3HaueHb noxuminy PI'B i1 npenaxHoro Tpy6orpoBony.
VY poGoti [14] oOrpyHTOBaHO, 10 JPYIMM YJIE€HOM DPIBHSHHS (4) MOXKHA 3HEXTyBaTH y

3B’A3KY 3 HOr0 BiTHOCHO MaJoro BearnunHoo. Ilicns 1poro piBHAHHSA (4) HaOyae BUTIAAY:

%%%AZ%B- ©)
[Ticns migctanoBkH (5) B (6) 1 po3iJIeHHS 3MIHHUX, OTPUMAEMO:
Zdz; =G, AV >dV, ¥ BdV;. (7)
IaTerpyemo Bupas (7) [15]:
§:§,36A§$BIZ+C. (8)
KoHcTaHTy iHTErpyBaHHS BH3HAUaEMO IPH TPAHWMYHHX YMOBaxX: Ha IOYaTKy TpyoOwu

=2
R . z .
— - 5 — = — nu
Vei=0;z,=2z,., tom C=-1L,
2
[Ticns migcranoBku 3HaueHHs C B (8), 0OCTaTOYHO OyJeMO MaTH:

24 _ _
2oz = e i 0p7, ©)

Ny

3 piBHstHHA (9) B KiHIIEBOMY Tlepepi3i pealbHOi TpyOu OTpUMAEMO:
2A4C; _ _
-2 l, 3 —
3a aHaJNOri€I0 3 METOUKOIO, IPUBEACHOIO B [12], MIsi MOJANBIIOTO aHali3y BBEAEMO IO-
HSTTS 30ipHOTO JIPEHAKHOTO TPYOOIPOBOLY HECKIHUEHHOT TOBKHUHU (/; —> 00, 1, >® ). st

HBOTO TEpenajoM HamopiB B MOYATKOBOMY Iepepi3l MOXHa 3HEXTYyBaTH, TOOTO NMPUUHATH
z,; = 0. Toni piBusaus (10) Oyxe MaTh BHTIISI:

24€, . 5 _
3 Viwi T2BV, i =1, (11)
AC 3 ZA?; =V, — BIIHOCHA WIBHU/KICTb PyXy BOJH B KIHIi HECKIHYEHHO JJOBIOr0 FOPU30OHTA-
136

JBHOTO TPYOOIIPOBOLY 3 TAKUMH K CAMUMH XapaKTEPUCTUKAMM, SIK 1 TOXUIIBLHOTO.

[Tpu B = 0 piBastHHSA (11) cTae 3a1eXHICTIO, SIKAa OMHUCYE POOOTY 301PHOTO IPEHAKHOTO TPY-
00mpoBOLY, SIKUI MPOKJIAJIEHO TOPU30HTAIBHO Ta MPALIOE MpU ropu3oHTaabHOMY PI'B [14].

3a oTprMaHOI0 3aJSKHICTIO (KyO1uHMM piBHSIHHAM (11)) peKoMeHAY€eThCS PO3paxoByBaTH
BEJIMYMHY B1IHOCHOI IIBUJKOCTI B KIHIIEBOMY I1€pepi3i YMOBHOI'O HECKIHYEHHO JOBIOT0 MOXH-
apHOTO TpyOompoBoay. st cripolieHHs] po3paxyHKIB TaK0X MOXKHA KOpHUCTyBaTHCh Irpadi-
KOM, HaBe/ICHUM Ha puc. 2.
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2

1,81

1.4 j i e

) — T e 303

H : ; : B=04

10 f-reeemmrens R i  B=0.5
L e o s  B=0,6
0,6 ; { B=0,8
0.4 |- 32“’
i B e —

0 s : : -

0 0,5 1,0 1,5 2,0 Vi

Puc. 2. I'paghix 3anescnocmi weuoxkocmi nomoxy 6 KiHyi peanbHo2o

i pikmuernozco mpybonposodis 6i0 eeruuuru napamempa B
JIxepeno: po3po0JIcHO aBTOpaMH.

3 METOr0 MOJANBILIOrO aHali3y BBEIEMO MOHATTS (DIKTUBHOTO ropusoHTaibHOrO (1=0,
B = 0) 36ipHOTO IpeHAXKHOTO TPYOOTPOBOY HECKIHUCHHOI IOBKUHH 3 XapaKTEPUCTUKAMH, SIKi
3a0e3MeuyroTh Y HOro KiHIIEBOMY Iepepi3i Taky K BIIHOCHY IIBUAKICTb (BUTpPATY), SIK 1 y HO-
XHUIIBHOTO JIPEHAKHOTO TPyOONPOBOy HECKIHUEHHOI JJOBXKHHHU, TOOTO /ISl HUX CIpaBeINBE
CHIBBIAHOIICHHS:

3
2C, A

Vieooi = Vpaoo =3 (12)

3a anasoriero 3 JaHUMU podoTH [11] mapameTpu MOXMWIbHUX 30ipHUX JIPEHANKHUX TPYyOO-
MPOBO/IIB 3a HasiBHOCTI moxmiy PI'B MokHa Bu3Ha4yaTH 3a hopmysiaMu:
- BIZIHOCHUII mepenaj HarmopiB 3a JOBXHUHOIO 301pHOTO APEHAXKHOTO TPYOOIIPOBOIY

7oy = 1 - (13)

_ _ 3 3°
] a0l = Xooi 1 17
2VK.ooi 44 VK.ooi

- BIITHOCHHMI Tepernaj; HarmopiB Ha To4YaTKy 30IpHOTO JAPEHaXHOTO TPyOOIPOBOIY
()_Cn.oo :0)

_ 1 1
Zyooi = = ; (14)

B 3 | 3>
[1 + Yrooi } {1 P }
2VK.OOi 44 V;cooi

- BI/IHOCHA IIBUKICTh 32 JOBKUHOIO 301pHOTO APEHAKHOTO TPYOOIIPOBOIY

SR : (15)

I( 1xn Y 1Y
L I+ —
7 447, 44V,

- BITHOCHA MIBUJKICTH y KIHIIEBOMY TIEpepi3i 301pHOTO APEHAKHOTO TPYOOIPOBOLY

~

I
ol
8

oof

306



TEXHIYHI HAYKU TA TEXHOJIOT'IT Ne 1(35), 2024
TECHNICAL SCIENCES AND TECHNOLOGIES

11- ! . (16)

1 2
1+————
( 44V, ;i ]

=
3"
8

[Ipu nboMy Airo4Mii BITHOCHUH TIEpeTa i HarmopiB 1 BITHOCHA IIBUKICTh TAKOXK MOB’s3aH1
CHIBBIIHOIIIEHHSIM:

2C, A

Z oo = T'V;é‘.w . (17)

[IpupiBusBmm Bupa3z (11), 115 HECKIHUEHHO JOBrOT0 MOXUJIBHOTO JPEHAXHOTO TPyOOIl-
poBoxy (npu z,,; — 0) i Bupa3 (12), oTpuMaemMo 3aJ1eXKHICTb JUIs pO3PaXyHKY BiJJHOCHOI LIIBH-
JIKOCTI B KiHIIl HECKIHYEHHO JIOBTOTO IPEHAXXHOTO TPYyOOIPOBOIY, MPOKIAACHOTO 3 TOXHIIOM 1,
3aJIeKHO BiJl BETMYMHU BIJHOCHOI HIBUIKOCTI B KiHII (JIKTUBHOTO TOPHU3OHTAILHOTO TPYOOII-
POBOJTy HECKIHUEHHOT IOBKUHHU:

2C135A 2C-’136Ad) _3

V.2 F2BV,, - Vjoo =0. (18)

3 piBusHHA (18), mpu BigoMoMy @m , BUPA3UMO 3HaueHHs V,; . [Tincrasusimm #oro B (15)

1 BUKOHABIITK HECKJIATHI IEPETBOPEHHS, 3HAUICMO 3HAUCHHS X, ;

X =i—217_ _ ! ~1| (19)
— +
qu.lcoo 1

4+
A4V

Jl1s BUSHAYEHHS CIIBBIAHOIWIEHD MK Xo; 1 X4 o , IPU SIKMX BiJIHOCHI LUIBUJIKOCTI B Iepe-
pizax peanbHOro i (ikTuBHOrO TpyOONpoBOAiB OynyTh onHakoBumu (V. =V ,), NpUpiBHs-

€MO 3HAYCHHSA Z,; 3 (13) 13HaueHHs Zy ., 3 (17), orpumaemo:

_ 1 — 1
Xpoo =~ 2qu.l<oo — —-1]. (20)
4 V%0

Otpumani Bupasu (19) i (20) 103BOJSAIOTH BUSHAYUTH 3HAYCHHS BIJIHOCHOT KOOPJIWHATH
Xy PEATBHOTO 30ipHOTO IPEHAXHOT0 TPYOOIPOBOY B 3aJI€XKHOCTI BiJl BIIHOCHOT KOOPIMHATH

X (QIKTHBHOrO TPyOGONPOBO/Y, NP SKUX BEIMYMHH BIIHOCHUX HAIOPIB  Zy; 1 Zgy, ab0
wBuaKocTel Vi 1 Vo, (Butpar Oy 1 Oy o) OyayTh piBHI MikK COG0I0.

BucHoBkH. Y po60OTI OTpUMAaHO BITHOCHO MIPOCTI 1 3pyYHI aHATITHYHI 3aJIEKHOCTI 1 10TI0-
MDKHI rpadiku Ui pO3paxyHKy HOXMIBHHUX 301pHUX HAMIpPHUX JPEHAKHUX TPYOOIPOBO/IIB,
K1 MPaIo0Th MPH HasiBHOCTI nmoxuity noBepxHi PI'B. IIpeacraBneni ¢popmMyinn MOXYyTh BUKO-
PHUCTOBYBAaTHCh B IIMPOKOMY Jliara3oHi 3MiHH MapaMeTpiB AAHUX TPYOOIPOBO/IIB.
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OTtpuMaHi 3aJISKHOCTI TS pO3paxyHKy 301pHUX JpEeHaKHUX TPYOOIPOBO/IIB T03BOJISATH ITi/I-
BUILUTH €(EKTUBHICTb Ta HAAIWHICTh APEHAKHUX CHCTEM, CTIHKICTD /IO €KCTPEMAIbHUX TOTO0/I-
HHUX YMOB, 3HW)KEHHS €HEprOBUTPAT Ta MOKPAIIUTH aIaNTAaLIIO 10 PI3HUX YMOB €KCILTyaTallii.

Jlst momanbmuX AOCIIHKEHb TTEPCIEKTUBHUM € OLIBII JeTaIbHE BUBUCHHS BHYTPIIIHbOT
TiAPOAUHAMIKY TIOTOKY PIAMHM Y 30IpHUX JAPEHAXHUX TPYyOOIPOBOIAX.
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OPERATIONAL FEATURES OF INCLINED COLLECTING DRAINAGE
PIPELINES IN THE PRESENCE OF GROUNDWATER LEVEL SLOPE

The development of a reliable methodology for calculating drainage pipelines in reclamation systems is crucial for en-
hancing agricultural production efficiency and optimizing the use of water and land resources.

Many existing calculation methods do not consider the simultaneous influence of pipe slope and groundwater level slope
on the characteristics and operating conditions of collecting drainage pipelines. Addressing this issue will contribute to the
advancement of modern hydraulic engineering and hydromelioration.

The purpose of the article is to develop a methodology for calculating the parameters of pressure collecting drainage
pipelines in reclamation systems, which are laid with a slope and operate in the presence of a groundwater level slope.

A system of differential equations describing the liquid motion in collecting drainage pipelines laid with a slope and
operating with a certain groundwater level slope is presented in the article. This system includes a variable mass hydraulics
equation and a modified filtration equation. The original system is reduced to a dimensionless form by introducing new vari-
ables. The solution to the equations system results in straightforward and easy-to-use analytical dependencies for calculating
the main hydraulic and structural characteristics of precast drainage pipes. The analysis employs the concept of an infinitely
long drainage pipeline operating with a groundwater level slope, equivalent to an inclined pipeline with an infinitely filtering
capacity of the side surface walls. The impact of drainage pipe geometric slope and groundwater level on its design charac-
teristics is evaluated.

The obtained dependencies for calculating collecting drainage pipelines will enhance the efficiency and reliability of
drainage systems, improve resistance to extreme weather conditions, reduce energy consumption and enhance adaptation to
various operating conditions.

Keywords: drainage pipeline collecting; hydraulic friction factor, hydraulic conductivity; filtration resistance,; geomet-
ric slope of the drainage pipe; variable fluid flow.
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