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[Iposedeno ananis epexmusHocmi HACOCHUX azpe2amis 8 YCMANEHUX PercuMax pobomu 3 ypaxyeanHaM 63ae-
MOOil enekmpomexaniunoi ma 2iopagniunoi niocucmem. Po3pobneno pexomeHoayii ujo00 NO200NCEHHS PeHCUMHUX
napamempis 2iopagniuHux Mepedc, Hacocie ma NPUBOOHUX eeKMpPOOBUSYHIB, GIOHANIOEHO KOMUPOMICHE 3HAYEHHS
sumpamu Hagpmu, 3a AK020 KoeqhiyicHm KOPUCHOI Oii HACOCHO20 acpeeanty 3a2an0M CA2AE MAKCUMATbHOZO 3HAYEH-
H3L.

KirodoRi croBa: HaCOCHWUIA arperar, rifipaBiiuHa Mepeka, BATPATh

IIposeden ananus s¢hgpexmusHoCmU HACOCHBIX Acpe2amos 8 YCMaHOSUBUIUXCA PEXCUMAX PAOOmbl ¢ YUemoM
83aUMOOELICMBUSL IeKMPOMEXAHUYecKoll U 2udpasnuieckoil hoocucmem. Paspabomanevr pexomendayuu no coana-
COBAHUIO PENCUMHBIX NAPAMEMPOE SUOPABTUYECKUX Cemell, HACOCO8 U NPUBOOHBIX DIeKmpoodguecamenel, HaudeHo
KOMAPOMUCCHOe 3HAYeHue pacxo0da Hepmu, npu Komopom Ko3ghguyuerm noie3Hoco 0elicmeus HACOCHO20 azpeza-

ma eyeiom oocmueaem MAKCUMAnIbHO20 3HAYEHUSL.

KntoueBble cioBa: HaCOCHBIM arperat, ruapaBjinuecKas CCTh, pacxXxon

The analysis of efficiency of pump aggregates in withstand working processes with taking into account the in-
teraction of electromechanical and hydraulic subsystems is provided. Recommendations of approval the regime
parameters of hydraulic systems, pumps and electro-drive motors are given. The compromise decision of oil
charges, in which the output-input ratio of pump aggregate in complex will get its maximum level, is also found.

Keywords: pump aggregate, hydraulic system, charges

MocranoBka npobJemu. B ymoBax cyvacHo-
ro CTPIMKOIO POCTY LIIHM €HEPrOHOCITB 0COOIUBOT
aKkTyallbHOCTi HaOyBae mpodiieMa edeKTHBHOI po-
0OTH EHEepProMIiCTKHX TEXHOJOTIYHUX 00 €KTIB,
cepell IKUX BaKJIMBE Miclle 3aiiMarOTh HadTomepe-
kauyBaiibHi ctaunii (HI1C), mo 3abe3neuyroTs po-
6oty HadronposinHoi cuctemu. HIIC — ne cknan-
Ha CHCTEMa B3aEMOJIIIOUOTO EJEKTPOMEXaHIYHOTO
Ta TipaBIivyHoro obIaHaHHs, SKa Ma€ NeBHi Bra-
CTHBOCTI Ta XapaKTePUCTUKH TEXHOJIOTIYHOTO Me-
xaHi3my (HacocHoro arperary (HA)), rigporpasc-
MOPTHOI MepesKi, 3aripHO-peryToBaIbHOI apMaTy-
pH (3BOPOTHHX KJTanaHiB, 3aCyBOK) TOIIIO.

Hacocue o6naananns HIIC e poporum Ta
EHEepPromMiCTKMM, TOMY HeOOXiJIHO MPOBECTH aHalli3
edexkTuBHOCTI poboT HA B ycTaneHUX pexumax,
PO3pOOUTH peKOMeHAalil MOI0 Y3ro/KeHHs pe-
JKUMHHUX TapameTpiB TiJpaBlivHUX Mepex, Haco-
CiB Ta TIPUBOJHMX EJICKTPOJBUTYHIB, 3aMpOMOHY-
BaTH 3aXO/IH JJIs 3HWKeHHs eHepro3arpaT HA.

AHaJi3 pe3yJIbTATIB OCTAHHIX JOCTIIKEHb.
Pexxcumu podoru HIIC — nie B3aemornoB’si3aHi enex-
TPOMATHITHI, MEXaHiuHi i TiApaBaivHi MpouecH.
AHali3 JiTepaTypHHX JUKepen IoKasas, LIO Crie-
urdivHa MPUHATIOKHICTE i€l 061acTi OCITiHKeH-
HSl CTMKY HayK — €JIEKTPOCHEePreTHKH i riipoMexa-
HiKW — BU3Ha4MJIa TOM (akT, 110 i3 €AMHOTO EJeKT-

porizpomMexaHiyHOro MpoLecy eleKTPONPHUBOAHOT

HIIC cnemiamicTv eeKTpUKHA BHUIIISUTA IS PO3-
risay enekrpomexaniuni [1], a cnewianictu rin-
pomexaHiku — rizpomexaHiuHi cknaiosi [2]. [Tpote
B JIOCITi/DKEHHSAX 0araThoX po0iT BKa3aHO HA HE0D-
XiL[HiCTL CHUCTEMHOTO TiAXOMY JUIS KOMIUIEKCHOTO
ananizy pexumis podoru HIIC [3] sk eaunoi cuc-
TeMHU 3 MiJCUCTeMaMu Pi3HOT (Pi3UUHOT MPUPOIU.

Tomy eHeprooOMiH MiK LUMH MiJCUCTEMAMH i
Oyne eusHauatu pesynbtyrounii KKJ[ arperary.

3agaui gocaimkens. Metoto poGoTH € po3-
poONeHHS peKOMeHJallili OO0 Y3TO/DKeHHS pe-
JKUMHHUX TapamMeTpiB TipaBJlivHUX Mepexk, HACOCIB
Ta NMPUBOJIHUX EJIEKTPOJBUTYHIB, OIliHKa e)eKTHB-
HocTi podoT HA B ycTalleHuX pexumax Ha OCHO-
Bi METOJIOJIOTiT CUCTEMHOTO TiIXOAY Ta BU3HAYCH-
Hs onrumanibHOro KKJ[ HA 3aranom.

Buknan ocHoBHoro matepiaiy. OcobnuBic-
Ti0o HA € Te, 1o Horo pexxum poboTH 3a noJaBaH-
HSIM 1 HAMmOPOM BU3HAYAETHCS TiAPABIIYHUM OMO-
pPOM Mepexi, B CKJIaJli sIKOT BiH Mpailtoe, Ta (hizuko-
XiMiYHUMH BacTHBOCTAMH HadTH. Tomy aHanmisy-
BaTH POOOTY TifPOTPAHCTIOPTHOI CUCTEMH MOTPI-
HO TIJIbKK B KOMITJIEKCI 31 BCiM o6na}1HaHHﬂM Bpa-
XOBYIOUH TPH 1IbOMY B3aEMO3B’S30K €JIeKTpOMe-
XaHIYHOI Ta TiApaBNivHOI migcucteM. Baxiueo
3pO3YMITH MepeBary Takoro KOMIUIEKCHOTO MOTJIsi-
Jly Ha Tpoliec, KUK Ja€ MOXKJIMBICTh PO3LIUPHTH i
MOMJIMOUTH OCOOMCTE YSBICHHS MpPO “MeXxaHi3m”
B3a€MO/IiT 00’€KTIB y CHUCTeMi Ta MiABMIUUTH il
e()eKTUBHICTb.

CrinsHuil pexxum podotun HA i TpyGorpoBo-
Jly BU3HAYA€ThCS 3 YMOBHU €HEPreTMYHOro OajaH-
Cy, AKuii 3a0e3neuyerhest B poOouiii Toulli A nepe-

. HC
TUHY HAIMIPpHUX XapaKTEpUCTHUK HacoCa H Vs Ta

TpyGonposony H, (puc. 1).

Hanuii pexxum Moke OyTH peallizoBaHUIN
TiJIbKK B TOMY BUMAJKY, KOJIM TIPH HbOMY 3abe3re-
4yeThCsl MILHICTh TPyOOonmpoBoay. MakcuManbHO

JIOTIyCTUMMI i3 YMOBH MillHOCTi Hamip [, TOBU-

oon
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HeH OyTH OiNbUIMi 3a HaMip, CTBOPEHHI HacocaMu
HC
Hy .

V cydacHUX ymoBax ne(illuTy eHeproHOCiiB
HacocHe oOnanHanHs HIIC 3a3Buuaii npaigoe B
[ANeKO HE ONTUMAIIbHKX, HEJOBAHTAKEHUX PEIKH-
Max, 1O CYMpPOBOKYIOTECS IHTEHCHBHUM 3HOLLY-
BaHHSIM 1 3HW)KEHHSIM TepMiHy poOOTH BY3IMiB i
neraneii HA.

H A

Hdon

HC

Hy H,

H,

<—¢—> 1s)

Pucynok 1 — Pe:kum po6oTu HacocHOT cTaHIil
HA TPyOOMpOBig

VYV Bunmagky BiAXWIEHHS PoOOHOro peKuMy
Bil TOYKM ONTUMAJILHOTO HaBaHTa)KEHHsI Hacoca,
ioro KKJI 3umxkyerbes. e cnpuunnsie 30iabiieH-
HSl 3aTpar eJeKTpoeHeprii Ha TpaHCTOPTYBaHHS
HadTH. BapTo 3ayBa)uTH, 110 €NEKTPOIBUTYH IS
Hacoca BUOMpAETbCA Tak, 00 HOTro HOMiHANbHI
napaMeTpu BiAMOBIAaAM ONTUMAJLHUM MapameT-
pam Hacoca. TakuM YHMHOM, HEONTUMAJILHWI pe-
J)KUM poOOTH Hacoca 3yMOBIIFOE TaKOMX 3HHIKESHHSI
e(eKTUBHOCTI MPUBOIHOTO EJIEKTPOABUTYHA —
noripmenHs #ioro KKJ[ Ta xoedimieHTa moTy»KHO-
CTi, MOSIBY JI0OJJATKOBUX BTPAT B €JIEMEHTAX €JIeKT-
pomepexi.

Takox He0OXiTHO BpaXyBaTH BILTUB B’ SI3KOCTi
HadTh Ha edekTuBHICTh poboTH HA. Pesynpratu
CKCIePUMEHTAIIbHIX ):[OCJ'[i,Z[)KeHb CBiHllaTb 110
m;[ yac MepeKavyBaHH PIAWMH 3 MiABULIEHOKO
B’SI3KICTIO HaIlp i Mojia4a Hacoca Ha PexMMi Mak-
cumanbHoro KKJI MeHmi, Hix mix yac poboTu Ha
BOJli, OCKIUJIbKK 301JIbLIYIOThCS BTPATH €Heprii Ha-
coca [4].

IrHOopyBaHHs HaBedeHUX (aKTOPiB MPHU3BO-
JIUTH IO HEBIATIOBITHOCTI peXXMMiB poOOTH elleMe-
HTie HA Ta rigporpaHcnopTHOi CUCTEMH Ta 3HHU-
skeHHs pesynbrytouoro KK HA.

V3romkeHHs pexuMiB poOOTH CUCTEMHU TPY-
oompoBin-HA MokHa 3OilCHUTH HACTYITHUMHU
crocobaMu: BITHBOM Ha Mepexy, TOOTO 3MiHOKO
BEJIMYMHHU OTOPY TiZIPOTPACH, KU MOXKHA pealti-
3yBaTH PETYJIIOBAHHAM MO/Iavi 3aCyBKaMH Ha Tpy-
OompoBoaax (ApocemtoBaHHs) ab0 3MIHOKO TEXHO-
JIOTIYHHUX TIapaMeTpiB TPYOOTPOBOMIB (iaMeTpiB,
JIOBXKHH, KYTIB TIOBOPOTY) i 00JIaIHAHHS; BIJIMBOM
Ha Hacoc (3MiHOIO HOTr0o XapaKTepPUCTHKH) LLISTXOM
peryNoBaHHS HOTO 9acTOTH o0epTaHHs (HalOihII
€KOHOMIYHO BUTIIHUN MeTOJ), 3MIiHOI JiameTpa
pobouoro koseca.
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Ile oAHUM CYTTEBUM UMHHUKOM, SIKUH BIUIM-
Bae Ha edexTuBHicTh podoTn HA € npaBuiibHUiA
nigdip BiaueHtpororo Hacoca (BH) Ta enekrpo-
JBUTYHA.

V poszpaxynky pexumiB podotu HIIC ontu-
MalbHOIO BBaXarTh Touky, ans skoi KKJ[ BH
MakcUMasbHWN, He BpaxoByroun npu pomy KKJ|
MPUBOIHOTO eJIeKTPOABUTYHA. ToMy HEOOXiaHO
MpoaHalizyBaTH e(eKTUBHICTh eNeKTPUYHOI Ta
rigpaeniyHoi yactiH HA Ta BH3Ha4YMTH OnTHMa-
JIbHEe 3HAYEeHHS BUTpPATH HATH B yCTaJleHUX pe-
skumax poboru HIIC, 3a sxoro KK/[ HA 3aranom
JocsAraTUMe MaKCUMaIbHOTO 3HAYEHHS.

Jns npuknany posrisinemo HA maricrpains-
HOro HadTonpoBoay, 10 ckiagaeThes 3 BH Tuny
HM 3600-230 Ta eneKTpoNnpUBOJHOTO CHHXPO-
HHoro neuryHa (CJ[) CT/-2500-2. Ha puc. 2
300pakeHO OJIeprKaHy eKCMEePUMEHTATIbLHO 3alleK-
HicTh koedilieHTa kopucHoi aii BH Bix BuTpaTtu
HadTH [5] .

Anpokcumyemo aaHy xapaktepuctuky BH
(puc. 2) MONMIHOMOM TPETHOTO CTETeHs Ta BU3HA-

unmo Butpary Hadru (, , 3a sixoi KKJ] BH HaGy-
BaTUME MaKCUMaJILHOTO 3HAYCHHS

0, =3210,92 M/rox; Ny (Q)) =0,863.

Xapakrepuctuky KK/ CJ] 6yayrors 3aj1€:KHO
BiJl TOTYXXHOCTI TEXHOJIOTIYHOTO HABaHTa)KEHHH,
SKUM y HammoMy Bunanky € BH. Ockinbku 3amex-
HICTh MOro CrMoOKMBAaHOT MOTYXHOCTI BiJ BUTpaTH
Hadtu Q Bigoma [5], TO MPeACTaBUMO XapaKTepH-
ctuky KKJI CT/I-2500-2 y Burnsai ¢yHkmii, ap-
ryMeHTOM 5iKoi € Q (puc. 3).

Amnasnoriuo BusHaunmo Burpary Hadtu (O, ,

3a sxoi KKJI CJ] Oyae makcumaibHUM
0, =3787,038 m/ron; Ney (0,) =094,

AHaJi3 ofepKaHUX pe3yTbTaTiB Ja€ MiAcTaBU
3podurtu BucHoBOK, 110 KKJ[ CJ] ta KKJI BH cBo-
ro MaKCHMMAaJbHOTO 3HAYEHHS Ha6yBa}0Tb JUTd 3Ha-
YeHb BUTPATH Ha(bTH BiIMiHHUX BiJl TACTIOPTHOTO

Q,,.. =3600n/ron. Tpuuomy onepraHi 3HaueH-
Hi  BiApI3HAIOTBCA  OAMH  BiA  OJHOTO:

Ql # Q2 # QHOM :

Hns ouinku edexktuBHocTi podotn HA BH-

3HaYMMO TIOBHY EJIEKTPUYHY TOTYXKHICTh, SKY
npuBogHuit CJ] crioxuBae 3 Mepexi:
N,
S — C , (1)
Nex
ne: 1c; — KK npusoanoro CJI;

N, — cnoxuBaHa HacocoM (MeXaHidHa) To-
TYXHIcTb 3 Basly npuBojiHoro CJI.

N
N = —, ()
M
ne: 1, — KK BH;
N, — xopucHa (TimpaBiidHa) TMOTYKHICTh
BH.
=pgOH 3)

Ie: O —NUTOMa IycTHHA HaTH;
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Pucynok 2 — Xapaktepucruka KKJI nacoca HM 3600-230
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Pucynok 3 —Xapakrepuctuka KKJI cunxponnoro asuryna CT/I-2500-2

g — NPUCKOPEHHS BIJILHOTO MaJliHHS,

O — Butpara HadTH;

H — nanip #a suxoni BH.

Bpaxoyroun (2) Ta (3) KiHIIEBO OAEpPKHMO

opmyy:
H
S = & 4)
N Men
[TpencraBUMO  XapakTepUCTUKH  KOPUCHOT,
CTMOKHMBAHOI Ta TTOBHOT MOTYXHOCTeH (puc. 4).
Busznauumo KKJI HA:
N14(Q) = N1 (D110, (Q) Q)

ne  1,(Q). 1.,(Q)— Binnosiano 3anexHoCT

KKl BH Ta C]l Bin BuTpaTn HadTH.
IIpencrasumo KKJI HA y Burnsaai nomiHomMy i
3HaliIeMO ONTHUMallbHe 3HAYCHHs1 BUTpaTh HadTh

Q,, mnsa sxoro KKJI HA 3aranom HaOyBaThMe
MaKCUMaJIbHOTO 3HAUEHHSI:

O, =3346,408 m’/rox; 1™ (0,)=0.82.

Ha ocHoBi mpoBeneHNX oOuMcieHbs 0GaunMo,

wo O <0y <0,.

Ha puc. 5 300paxeHo CyMillieHi XapakTepuc-
taku KKJ[ Hacoca, enektpoasuryna ta HA 3ara-
JIOM.

Peanizaliiss eHeproe)eKTUBHOTO PEXUMY PO-

6oru HA 3 Butparoro Q3 BUMAarae JI0JaTKOBHUX

3aTpaT, MOB’S3aHUX 3 OJHUM i3 OMHCAHWX BHIIE
CMOCOOIB Y3rO/DKEeHHS PEeXHMMIB CHCTEMH ““Tpy0O-
npoBig — HA”. Bubip kKoHKpeTHOro croco0y mo-
TpeOye pO3B’S3aHHS TEXHIKO-eKOHOMIUHOI OITH-
MizaliifHoT 3a7jadi 3 ypaXyBaHHIM BTpaT Ha Jpoce-
JIFOBaHHS, BapTOCTi perynsTopa wmBuakocti HA
TOLIO.

BucnoBku
VY crarri npoaHanizoBaHO eHeproedeKTHB-

Hicte HA B ycranenux pexxumax podotru HIIC. 3
LIEIO METOIO:
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Pucynok 4 — Cymimeni xapakTepucTHKH KOPHCHOT, COKHBAHOT Ta MOBHOI moTy:kHocTeii HA
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Pucynok 5 — Cymimeni xapakrepuctuku KK/l nacoca, esextpoasuryna ta HA 3aranom

1. Po3pobGneno peKOMeHaauu OO  y3ro-
JUKEHHS PEKUMHUX TIapameTpiB TiApaBaivHuX Me-
pex Ta eneMeHTiB HA.

2. Bceranosneno, mo KKJI CJI ta KKJI BH
CBOTO MAaKCHUMAaJbHOTO 3HAYeHHs Ha0yBalOTh 3a
pi3HUX 3HAuYeHb BWTPATH HA(TH, BIAMIHHUX Bij
MacTopTHOTO [T Hacoca.

3. BcraHoBneHo onTuMalibHe 3HAY€HHs BU-
Tparu HadTH, 3a skoro KK/l HA HaOyBaTume mak-
CUMaJILHOTO 3HAYCHHSI.
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