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The problem of hydraulic calculation of water supply networks with active
elements consists in solving the system of equations of the steady-state flow-
distribution model when flow and pressure measurements are given at the
network inlets and outlets. The model of steady-state flow distribution for
passive and active sections of the water supply network is given. A
mathematical model of steady-state flow distribution for a water supply network
of complex structure is formulated. The formulation of the problem of hydraulic
calculation is given for the case when pressure values are set at all inputs and
outputs of the network.

3amayva riipaBiaivHOTO PO3PAXYHKY BOAOMPOBIIHUX Mepex (BM) mosnsrae B
PO3B’si3aHHI PIBHSIHB Mojeni cranoro norokoposnoaury (CIIP) mpu 3aBmanH1
TPaHUYHUX YMOB.

Posrnmsmaerecst BM, crpykrypa sikoi 3amaetbes y Burisiai rpadpa G(V, E),
skuit mictuth e = Card(E) ayr 1 v=Card(V') Bepmun. Muoxuny E nyr rpada
Mepexi MOKHa 3anucat ik £ =M U LU N, ne M — muoxuHa nyr rpada me-
peXl1, 0 BIAMOBIIAIOTh PEAIbHUM AUISTHKaM, puuaoMy M = Mp UM, ne M "
M, — MHOXUHU Ayr rpada Mepexi, 10 BIANOBIAAIOTh MIACHBHUM JIIJISHKAM Ta
aKTUBHUM ejieMeHTaM; L, N — MHOXWHHU (DIKTUBHUX AYT, IO BIAMOBIIaIOTh BXO-
JaM 1 BUX0JaM Mepexi.

Mogpens CIIP nns macuBHUX AUISTHOK Ta aKTUBHUX €JIEMEHTIB MEPEXKI TaKa:

By —Fy—cq|q|=0,ieM, (1)
2 .
h(q)=Fy — By =Wy, +V,q, +V,4, .1 €M, 2)
ne P, P, — THCK Ha IOYaTKy 1 KIHII 1 — O ALISHKHA MEPEXI; ¢, — BUTpATa 110 | —
OM JUIAHII Mepexi; ¢, — TiApaBiIiuHui omip | — o AuisHKKM Mepexi (c>0);

Woi» Wyir Vo, — KOEDIMIEHTH anpOKCUMAIIll XapaKTEPUCTUK HACOCHUX arperaris.

Bubepemo nepeso rpada mepexi, Tonl £=E UE, ne E,E, — MHOXUHH
OyT, BIANOBIAHUX TUIKam jAepesa 1 xopaam. Ciia 3a3Ha4uTH, 110 HYJIbOBA BEp-
[IMHA € TOYaTKOBOIO JUJIA AYT, BIAMOBIAHUX BXOJaM MEPeX1, 1 KIHIEBOI s VT,
BIIMOBITHUX BUXOJaM Mepexi. B 1boMy BUMTaAKy cUCTEMa PiBHSHb MaTeMaTH4-
Hoi mojeni CIIP 3anumerscst B Takomy BUTIsiL [1]:
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qi = z blriqr, l EE]’ (4)

rek,

Ac
hi(qz')zciql' G|, 1 €M ; ()
1(q) =W + W g, + Vo) i €M,; (6)
hj = joj eL; (7)
h,=P,jeN, (®)

P. — tuck Ha noyatky (j € N) abo kinui (j €L) j — o#i dikrusHOi ayru; b, —
€JIEMEHT LIUKJIOMaTU4yHOi MaTpuui B1.

Po3B’sa3anns cuctemu piBHAHB (3), (4) 3 ypaxyBaHHsIM BupasiB (5)—(8) mo-
3BOJIs€ OOYMCIUTH 3HAYEHHS BUTPAT MO BCIX JAyrax rpada Mepexi 1 TUCKY Ha
BCIX BXOJax 1 BUX0JIaXx MEPeXi NpH BIANOBIJHOMY 3aB/IaHHI TPAHUYHUX YMOB.

[lepetBopuMoO cuctemy piBHSAHB (3) HMUIAXOM MMiACTaHOBKYU BupasiB (4)—(8)
B (3). B pe3ynbrari oTpuMaEeMo TaKy CUCTEMY PIBHSHB:

¢.(q..r €E;P.jeLUN)=0.r €k, 9)

BusHaueHHs 3HaueHb THCKY B NPOMDKHUX BY3JIaX 3A1MCHIOETHCS MICIs
pO3B’si3aHHA CUCTeMH piBHAHB (3), (4) METOIOM MiACTAHOBKU BIJAMOBITHO 10
Bupasis (1), (2).

Kounkperusyemo piBusinHs Mojeni CIIP (3)—(8), BUKOpUCTOBYIOUM 3aJI€K-
Hocti (1), (2) a7 macMBHHUX 1 aKTUBHUX €JIEMEHTIB.

Hexait nepeBo rpada He MICTUTH (IKTUBHUX AYT, BIAMOBIAHUX BUXOJaM
Mepexi. Koxna 3 Muoxkuau M, N, L po3i0’eTrbcs Ha 11Bi1, BIAMOBIAHUX T1IKaM
nepesa M, =M UM, iL,N, arakox xopgam M,=M , UM ,,L,,N,, npu-
gomy N, = 0.

Skio Ha BCIX BXOJIaX 1 BUXOJAaX MEpEeXKi 3a/JaHl 3HAUYCHHS THCKY, 3ajiaua
TIpaBIIvHOrO po3paxyHKy BM 3BoauThCs 10 pO3B’sA3aHHS CUCTEMU HEIIHIN-
HUX PIBHSHB!

fq.reM, , oM, L, IN,)=0reM, oM, 0L, INy,. (10)
3HaueHHs BUTPAT g, €M ,, UM ;U L, 00YHCIIOIOTECS 3 BUKOPUCTaHHSM

PIBHSIHHS 3B’ SI3KY (4).
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