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4 — nocmiKyBaHUHN 3pa3oK.
[lpy HasBHOCTI Yy BHUMIPIOBAJBHOMY IHAYKLUIHHOMY KOHTYpPi KOHTPOJIbOBAaHOTO
TEPMOEJIEKTPUYHOTO 3pa3ka IMPHU KOHTPOJII HOTO SKOCTI HEOOXiZHO BpaxoOBYBATH MOTYXHICTh

eNEKTPUYHUX BTpaT P,;. Lle mae MOXIIMBICTB 3acTOCYBaTU TaKky hopmyiy:
P
Q==
TP 4P, (4)

B 3aranpHOMY BUMAnKy BTpaTH P, BIANOBINAIOTH €IEKTPUYHIA IOTYXKHOCTI, SKa

BHJIUIAETHCS B 00’€Mi KOHTPOJBOBAHOTO 3pa3ka MPHU HASBHOCTI B HbOMY IHAYKIIIHHUX CTPYMIB
®dyko 1 HasBHUX npu oMy edektiB Jxoyns 1 [lempre. s kommeHcamii naHuX e(eKTiB
HEOOX1THO 3aCTOCOBYBAaTH JBa HarpiBadi 3, SIKi CTBOPIOIOTH OJHOPITHUN TEIUIOBHM MOTIK KPi3b
3pa3oK.
BuxopucroByroun npeacTanieHi criBpigHomeHHs (1)-(3), a TakoK BpaxoBYIHOYH 3HAYCHHS
1 BUA CTpyMy SKHH TNPOXOJUTH Yepe3 OOMOTKY BHMIPIOBAJIBLHOTO KOHTYPY IHAYKTHBHOTO
MEPEeTBOPIOBaYa MOXKHA 3amucaTd (OpPMYIy JJIsi BH3HAYCHHS TEPMOCIECKTPUYHOI TOOPOTHOCTI
HaMIBIPOBITHUKOBUX MaTepiajis:
Z:Eﬁg_QM
TQ-Q, ®)
ae Q — no0poTHiCTH KOHTYpY Oe3 3paska, Q, — JOOpOTHICTE KOHTYpY i3 3paskoM, Q,, —

JOOPOTHICTH KOHTYPY 13 3pa3KOM IMPH MPOTIKaHHI 3MIHHOTO CTPYMY MPOTUIICKHOT MOJISPHOCTI.

BucnoBku.

OtpumaHa 3aleXHICTb [Js BU3HAYEHHS JOOPOTHOCTI Ja€ MOXKIMBICTh OTPUMATH
3aKOHOMIPHOCTI 11 3MiHH SIK SIKICHOTO HapaMeTpa TePMOCIEKTPUYHUX MaTepialiB B 3aJIEKHOCTI
JOOPOTHOCTI BUMIPIOBAJILHOTO KOHTYPY (TIepeTBOpIOBava) MpH MPsAMild 1 3BOPOTHIM MOISPHOCTI
HaTpyrd >KUBJICHHS 3 BpaxyBaHHSAM TEMIIEpaTypu HarpiBy JOCHiKyBaHOro wmarepiamy. Lle
JI03BOJISI€ EKCIIEPUMEHTAIbHUM METOJOM OLIIHIOBAaTH SIKICTh MaTepialliB Jjs MOAajbIIOro ix
3aCTOCYBAaHHS B TEPMOCJIEKTPHUYHUX T€HEPATOpax.
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azpezamu. Bcmanoeneno, wo nidgio ewepeii @ enekmpoosucyn ma HAcoc 30iUCHIOEMbC 08OKAHANBLHO.
Busnaueno enepeemuuni 6x00u-6uxoodu ckiadosux HACOCHO20 azpezama. 3’s1c08aHo, o eghexmusHicms ma
Haodiunicmb pobomu azpe2amis HAQMONepPexauys8aibHoi CMAHYIi NPAMO 3aNeXHCUmsv 8i0 SUMPAMHO20
Hasanmaoicenns — cmanyii. Po3paxoeano NoOKAsHUKU — eeKmusHOCMI  CUHXPOHHO20 — O08USYHA — ma
BIOYEHMPOBO2O HACOCA 8 YCNATICHUX PENCUMAX pOOOMU. 302aNbHOBICUBAHT NOKAZHUKY HAOTUHOCMI 08USYHA
ma Hacoca (UMOGIpHicmb 06e36i0MOBHOI pobomu, cepeoHe HAnpaylo8anHs 00 GiOMOSU, IHMEHCUBHICHb
8i0M08 MOWO) BUSHAYUMU CKAAOHO, OCKLIbKU 8IOCYMHI OOCMAMHI CIMAMUCMU4Hi 8i00MOCHI PO NPUYUHU |
yacmomy ux00y ix 3 1ady 8 PI3HUX YMOBAX 3A6AHMANCEHHS. Y 38°A3KY 3 yum, NOKA3HUKOM HAOIUHOCMI
CUHXPOHHO20 08UYHA BUOPAHO KOeiyieHm 3anacy 1o2o cmamuyHoi cmilikocmi, a 8i0YeHmpo8020 Hacoca —
Koeiyienm, aKuil € QyHKYie 8i6pOUBUOKOCIE NOCMIIHOL 6iOpaYii tio2o 06epmMoUX YACMUH.

Jlnst nobyoosu mamemamudnux mooeiel 3aCmoco8aHO CUCMEMY GIOHOCHUX OOUHUYb, KA OAnd 3MO2Y
CIPOCMUMYU  GHANI3  PENCUMIB eleKMPUYHUX mMa 2iOpaGIiuHuUX MAWUH Ma BCTHAHOBUINU  3A2aTbHI
3AKOHOMIPHOCMI IXHbOI NOBEJIHKU 8 PI3HUX pedcumax pobomu. Po3paxoeano noxasnuku egpekmugnocmi ma
HaOTliHOCI POOOMU HACOCHO20 acpecama, 3aNeNHCHICIb SAKUX 8i0 GUMPAMU ANPOKCUMOBAHO NOTTHOMAMU
Mpemvo20 CmeneHs ma npeocmasieno epagiuno. Bemanosneno, wo excmpemanvHi 3HaueHHs yux
NOKA3HUKIE 00CA2AI0MbCA  NPU  PIZHUX 3HAYEHHAX GUMPAMHO20 HABAHMANCEHHS, MOMY HeoOXiOHO
supiuysamu 3a0aiy ONMUMAIbHO20 KePYBAHHSA pedcumMami poOOmu HACOCHUX azpe2amis 3a Kpumepiamu
epexmusHocmi ma HAOTUHOCMI 13 3AYHEeHHAM Memo00a02ii bazamoyiibo60i onmumizayii.

On the basis of a systematic approach, there was formed the structural and functional scheme of oil
pumping station, as a control object, which contains three pump units connected in series. It was found that
electric motor and pump are energy-supplyed by dual channels. Energy inputs and outputs of components
of the pump unit were also determined. It was found that the efficiency and reliability of units of oil pumping
station directly depends on flow rate duty of the station. Efficiency characteristics of synchronous motor and
centrifugal pump in the steady operation conditions were calculated as well. Common reliability parameters
of the motor and pump (probability of trouble-free operating, average time to failure, failure rate, etc.) are
difficult to determine, because there are no sufficient statistic data on the causes and frequency of failures
in different conditions. In this regard, parameter of reliability of synchronous motor is factor of assurance
of its static stability; and a factor, which is a function of vibration velocity of constant vibration of its
rotating parts for centrifugal pump.

System of relative units was used to build mathematical models, which made it possible to simplify the
analysis of modes of electric and hydraulic machines and to establish common patterns of their behavior in
various operating modes. There was calculated efficiency and reliability parameters of the pump unit,
dependence of which on the flow rate was approximated by polynomials of the third degree and presented
on graph. It was found that extreme values of these parameters are achieved at different values of flow rate
duty, so it is needed to solve the problem of optimal control of operating modes of pumping units by criteria
of efficiency and reliability involving methodology of multi-optimization.
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