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The efficiency of sugar production largely depends on the
reliability of the shut-off and control devices (SCDs) in the
system of technological pipelines connecting the equipment
into a single hardware and technological scheme operating in
a continuous mode.

The results of experimental studies aimed at solving the
urgent scientific and technical problem of efficiency and re-
gulation of technological flows in sugar production pipelines
by improving the structural and operational characteristics of
the SCDs are presented in the article.

Based on the analysis of the actual state of the problem, it
was determined that improving the reliability of the SCDs
operation can be achieved by creating mathematical and phy-
sical models that determine the rational combination of initial
design parameters with the standards of leakage, robustness,
and service life while ensuring a given technological regula-
tion.

By studying the operation of a DN40 interflange disc
valve equipped with a pneumatic control device, the present
values of the performance characteristics of the actuating
SCDs' elements were calculated by the numerical modeling
method, taking into account the flow capacity and closure
leak tightness at the angle rotation value of the disc interflan-
ge valve by 30°, 60°, 90°. These results made it possible to
determine the mode of rational use of the disc valve with
smooth changes in flow characteristics, which eliminated
impulse vibrations (hydraulic shocks).

The problem of correcting the steam temperature control
in the stabilizing circuit of the reduction and cooling device
was solved by means of dosed water supply using ball valves
with a V-shaped cutout and an electro-pneumatic positioning
drive. The average temperature was 132.9 °C with a set
temperature of 132 °C.

The results of the research were implemented at the
Yareskiv and Lynovytskyi sugar plants.
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IHHOBALIMHI 3ANIPHO-PEryYNIOBANbHI NPUCTPOI B
TEXHONMON4YHUX NOTOKAX BUPOBHULITBA LLYKPY

B. I'. Muponuyk, JI. O. KpuBonusic-Bosionina, B. M. I'epa
Hayionanonuu ynieepcumem xapuoux mexnonozit

C. O. Boaonin
TOB KAMOLJL]I

Edexmuericmov yykposoeo eupobHuymea 3HauHoo Mipoio 3anexcums 6i0 Haodili-
Hocmi pobomu 3anipHo-pe2ynosanvHux npucmpois (3PI1) y cucmemi mexnono2iunux
mpyoonpogoois, uo 06 'conye 001a0HANHA 8 COUHY anapamypHO-MexHONI02IUHY cXemy,
SKA Npayioc 8 6e3nepepeHoMy PeHCUuMi.

Y ecmammi naseoeno pezynomamu excnepumenmanbHux 00CIiodNCeHb, CHPAMOGAHUX
HA BUDIWEHHS AKMYANbHO20 HAYKOBO-MEXHIYHO20 3A60aHHA U000 epeKmueHocmi
pobomu ma pe2ynoeants MexHOIOIYHUMU NOMOKAMU 8 MPYOONPOBOOax YyKpo8o2o
BUPOOHUYMBA WLTAXOM YOOCKOHANIEHHS KOHCMPYKYIUNUX A eKCNIYAMAYIiuHUX XapaK-
mepucmuk 3PIl. Ha ocnosi ananizy cyuacnozo cmawny npooiemu usHA4eHo, ujo nio-
suuenHs: Haoiiinocmi pobomu 3PII modxcna docsiemu wiisixom CMeopeHHs mamema-
MUyHUX 1 Pi3udHUX MOOeel, SKI BUSHAYAIOMb PAYIOHATIbHE NOEOHAHHS BUXIOHUX KOH-
CMPYKMUBHUX NAPAMEMPI8 3 HOPMAMU 2EPMEMUYHOCIE, MIYHOCMI Ma pecypcy npu
3abe3neyenti 3a0aH020 MEeXHONO02IUHO20 PecllaMEeHm).

Jocnioocenuamu pobomu migicghranyesoi ouckoeoi 3acninku DN40, ocnaweroi
NHEBMAMUYHUM NPUTAOOM KEPYBAHHS, MEMOOOM YUCETbHO20 MOOENI0BAHHS, PO3PAXO-
6aHI NOMOYHI 3HAYEHHS EKCNIYAMAYIUHUX XApaKmMepUucmuK GUKOHAGUUX elIeMEHIMI8
3PI1 3 ypaxysauHAM nponyCcKHOI CHPOMOICHOCI Ma 2epMEMUYHOCIIT 3AMUKAHHSA NPU
BeUYUHI KYMA NOBOpomy OUckoeoi miscgnanyesoi 3acninku Ha 30°, 60° 90°. L]i pe-
3YIbMamu 0anu 3Mo2y BUHAYUIMU PEXCUM PAYIOHATIbHOI eKCHyamayii OUcKogoi 3a-
CTUHKU 3 NIABHUMU 3MIHAMU SUMPATNHUX XAPAKMEPUCTNUK, WO VCY8AE IMNYIbCHI 8i0-
payii (cidpaeniuni yoapu).

Bupiweno 3asoanns kopekyii pe2ynosanns memnepamypu napu 6 cmaoinizayiuHo-
my konmypi POY winsixom 00308anoi nooaui 600u 3a 00n0oMo2010 K)Jb08UX Kpauise 3 V-
NOOIOHUM 8UPI30M A eIeKMPONHEEMAMUYHUM no3uyiunum npueooom. Cepeoue 3na-
yenns memnepamypu ckaano 132,9 °C npu 3a0anomy 3uauenni memnepamypu 132 °C.

Pezynemamu suxonanux oocnioxcens peanizosaui nHa Apecvriscokomy ma JIuno-
BULLKOMY YYKDOBUX 3A8000X.

Knwuoei cnosa: 3aniprno-pe2ynosansbhi npucmpoi, mixcgnanyesa nogopomHa ouc-
KO08A 3aCNIHKA, KYIbOBUl KPAH, YUCETbHULL eKCNEPUMENM, YYKPOGe BUPOOHUYMEO.

IMocTanoBka npodemMu. EdexkTHBHICTD IyKpOBOr0 BUPOOHHUIITBA 3HAYHOIO MIPOIO
3aJIOKUTh BI HAIIITHOI pOOOTH 3allipHO-PEryaIOBAILHUX MPUCTPOIB Y CUCTEMI TEXHO-
JIOTTYHUX TPYOOITPOBOIIB, 10 00 €IHYIOTh OOJIQJHAHHS B €UHY amapaTypHO-TEXHO-
JIOTTUHY CXEeMY, SIKa MPAIIOE B OS3MEpEPBHOMY PEKUMI.

AHani3 TEHAEHIIA PO3BUTKY KOHCTPYKIIIN 3alipHO-PETYIIOBAIILHUX MPUCTPOIB
(3PII) cBimumth (puc. 1), 110 OCHOBHHUMHU MapaMeTpaMu iX YIOCKOHAJEHHS € 30UTh-
HIEHHSI pecypcy poOOTH HOro CKIIaJI0BUX €JIeMEHTIB IPU TapaHTOBAHOMY 3a0e3MeueHH1
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BU3HAYEHUX POOOUMX MapameTpiB, 3aJaHOi TOYHOCTI HEOOXITHMX BHUTPATHHX Xa-
PaKTEPUCTUK TEXHOJIOTTYHUX MOTOKIB, 3MEHILIEHHSI COOIBAPTOCTI BUTOTOBJICHHS, EHEP-
TOCTIOKUBAHHS Ta iX PEMOHTHY MPUIATHICTb.

3anipHO-perynioBanbHi .
: NpUCTPOI ‘

|
' Binciui ‘ : ' o ‘
PerymoBanbHi
e —
' Pyune ‘ [HeBMaTUuHe ‘ Enextpuute
PYBaHHA ' KepyBaHHA kepvaauuﬂ

Enexrpmune MueBmatvuHe
KewBaHHn KepyBaHHA

Puc. 1. Y3aranpbHena kjaacugikauisi (pOMHCI0OBUX 3aliPHO-PEryIi0BaJILHUX MPUCTPOIB
LYKPOBOI'0 BUPOOHUITBA:
H.B. — HopmaibHo Bigkputi; H.3. — HOpManbHO-3aKkpuTi

Tenneniii y1ocKOHaJIEHHS! KOHCTPYKIIIN 3aIliPHO-PETyTIOBATLHUX MPUCTPOIB:

- po3po0Ka HOBUX METOIIB PO3PaxyHKy KOHCTpYKiiiHUX efeMeHTiB 3PIT Ha ocHOBI
(IBUIHUX TIPOIIECIB T1APOMHAMIKH;

- BUKOPUCTAaHHSI HOBUX KOHCTPYKI[IH 1 MaTepialliB yIIUTbHIOBAYIB;

- 3ACTOCYBaHHS HOBITHIX CIIOC001B 00p0o0OKu poOounx moBepxons aeraiei 31111

- YAOCKOHAJIEHHS cucTeMu KepyBaHb 3PI1;

- YCYHEHHS HECTalllOHApHUX IIPOLIECIB IMITYJIbCHOI BiOpallii B TpyOOIIPOBIAHUX Me-
pexax;

- MJIBUIIIEHHSI BUMOT 1010 TOYHOCT1 KepyBaHHs 3PI1.

[Tpu poGoTi 3amipHO-PEryTIOBAIBHOI apMaTypy HEMHUHYUYE BUHHUKAE B3aEMOIIS T10-
TOKY poOOYOro cepefoBHILa 3 eJeMEeHTaMH [TPOTOYHOI YaCTUHH apMmarypH. Peyibra-
TAMU TaKOl B3a€MOJii € BUHUKHEHHs BiOpallii KOPITyCYy €IEMEHTIB, IIyM, IMepenaan
THCKY, 3MIiHU IIBUIKICHUX XapaKTEPUCTHK TMOTOKY POOOYOro CEpeIoBHILA, TEMIIepa-
TYpHI 3MIHH, TOMY aKTYaJIbHAM € JIOCITI/DKCHHS TIPOIMHAMIKHA TTOTOKY poO0Y0ro cepe-
JIOBUIIA TIPU PI3HUX PEKUMAaxX Uil BU3HAUYEHHS CTaHy TpyOONpoBOAIB 1 001aIHAHHS,
MOB’SI3aHOTO 3 IEMEHTAMH 3aIIPHO-PErYTIOBATTbHUX CUCTEM.

Orasia ocTaHHixX Jocaimxkensb i myOsikaunid. Hapasi 3Haune 3pocTaHHs aKTyasb-
HOCT1 3aCTOCYBaHHSI TPYOOIPOBITHOI apMaTypy NPU3BOIUTH 10 YTOUHEHHSI CUCTEMU
cranaaptiB. Tak, (Chinyaev, 2016) TpyOonpoBiAHOO apMaTypOrO BBaXKalOTh TEXHIUHUI
MPUCTPIH, 1110 BCTAHOBJIFOETHCS HA TPYOOIPOBOIaX, 00IaJHaHHI 1 EMHOCTSIX, TPU3HAYE-
HUI Ui yOpaBIiHHS MOTOKOM POOOYOro CEpeoBUINA HUIIXOM 3MIHM MPOXITHOrO
nepepizy. buibliicTs po3poOHUKIB 3amipHO-peryoBaiibaux nprcTpoiB (lonaitis, 2006)
il YIPaBIIHHSAM PO3YMIE TPOIECH TEPEKPUTTS MOTOKY, BIIKPHUTTS, PETyTIOBAHHS,
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CKHUJIAHHS, PO3IIOLI, 3MILIYBaHHS 1 PO3JUICHHS PI3HUX POOOYMX cepeloBUIll (PLAKOL,
ra3oroAi0Ho1, OPOIIKONoAI0HO1, OaraTodazHoi).

[TpomucnoBa TpyOOMpoBiAHA apMaTypa 3aJ€KHUTh BiJ MPUCTPOIB, 1110 BCTAHOBIIIO-
IOTHCSI Ha TPYOOMPOBO/I1 1 EMHOCT1 Ta 3a0€3MeuyIOTh YIIPABIIHHS TOTOKOM POOOYOro
CEepeIoBHINA IIIIXOM 3MiHM TipoxifgHoro nepepizy (Kopytov, & Taranov, 2015). Ilu-
TaHHS MIPOEKTYBAHHS, PO3PaxXyHKy, BUOOPY Ta OCOOMMBOCTSIM €KCILTyaTallii apMaTypu
BucBiTiieHi y (Bhagwat, Kedar, & Jayshri, 2017). ABropamu nocnimKyBajack Hpo-
TSHKHICTB TPYOOIIPOBOIIB ITYKPOBOT'O 3aBO/TY, sIKAa MOYKE CTAHOBUTH KiJIbKa JIECATKIB Ki-
JIOMETPIB, 3arajbHa KUIbKICTh apMaTypH, SIKa 3aCTOCOBYETHCS B TEXHOJIOITUHUX CHUCTE-
Max Ta 0OCOOJMBOCT1 KOHCTPYKTUBHOIO BUKOHAHHSI 1 TPU3HAYEHHSI TIO3UIIIITHUX CUCTEM.
Hatenep ocHOBHI BUMOIM 110710 BUOOpPY 3alllpHO-PEryJIOBAJIbHUX IPUCTPOIB Ta IiX
npuBoxiB (Kang, & Yuan, 2020) taxi: HeoOXiJHUH CTYIIHb TEPMETUYHOCTI, JJOBTOBIY-
HOCTI, IIUKJIIYHOI CTIMKOCT1, IMOBIPHOCT1 O€3B1IMOBHOI pOOOTH, PEMOHTONPUAATHOCTI,
PO3MIIIIEHHS B TPYOOITPOBITHUX CUCTEMAX 13 KOHTPOIIOBAILHUMH CUCTEMaMH BiJiIasie-
HOT'0 3B 513Ky, palllOHAJIbHI XapaKTepPUCTUKU CUCTEMU KepyBaHHs. [lepernik KoHTposbo-
BaHUX XapaKTEPUCTHK 00T THAHHS, TIOB’SI3aHOT0 3 POOOTOIO TPYOOITPOBITHOI CHCTEMH,
3aKaJeHo B pesyabrarax pociaimkenns (Kim, & Tsao, 2020). BaxxmuBa ckiagoBa ajist
BUOOpY 3aIipHO-PETYIIOBATIBHUX MPUCTPOIB — MaKCUMAaJIbHA BIIMOBIAHICTH €KCILTya-
TaniitnuM napamerpam. Ha ocuoBi npaub (Liu, & Jiang, 2014; ICTY EN 12266-1:2009,
2009) ans pizaux BuaiB 3PII cknanena knacudikailis eKCIuTyaTaliiHUX XapaKTepuc-
ik, Y nocnipkenusx (Hu, & Li, 2015; Wang, & Zhu, 2020; Mironchuk, & Volodin,
2015) Buaineni okpemi Hepomiku podoot 3PII, siki MaroTh 0OMEXYBaTBHUM XapakTep
(repMETHUHICTh, radapuTH, BIACTUBOCT1 poOounx cepenoBuil). Omip NOTOKY KyJIbOBO-
ro KpaHa MO)Ke PU3BECTH J10 3HAUHUX eKCIuTyaTaliifHux 3atpaT (Zhao, & Han, 2022).

3 iHmoro 6oky, y gocmimkenHsax (Balacco, & Apollonio, 2015; Ghidaoui, 2004)
OIMMCAaHO XapaKTEPUCTUKU KYJHOBUX KPAHIB 1 TUCKOBUX 3aCIIHOK 3 YBEPTh MOBOPOT-
HUMH CUCTEMaMH, SIK1 JUISl TIATPUMKH 33JJAHOTO Yacy Ha BIIKPHUTTS/3aKPUTTS BUMara-
I0Th MIPABUJIHHO MIOUPATH BUKOHABUWI MEXaHI3M 3 TIPUBOJIOM MEHIIIOT TOTYXKHOCTI.

Ha ocnogi nocmimpkens (Ferreira, Martins, & Covas, 2018; Mingjiang ShiTing Ye,
2022) oOrpyHTOBAaHO aKTyaJbHICTh PO3B’SI3aHHS 33/1a4 II0JI0 BIUTUBY MPY>KHO-AUCUTIA-
TUBHMX BJIACTHMBOCTEH JIAHOK 3 YPaxyBaHHIM TEPTS B KOHTAKTHHX Iapax 3aripHO-pe-
TYIIIOBATBHUX €JIEMEHTIB Ha pOOOTY €IEKTPOIMHEBMATHYHOTO MPUBOAY Ta HOTrO TeX-
HOJIOTTYHMX MapameTpiB. [IpoBenenunii aHam i3 YAHHUX JOCIIIKEHB, ITOB’I3aHUX 3
eeKTUBHICTIO POOOTH MPHUCTPOIB 3aIPHO-PErYIIOBAILHUX EIEMEHTIB, MOKa3aB He-
JIOCTaTHICTh JOCTIHKEHB MO0 1X eKCIUTyaTallliiHIX XapaKTePUCTHK.

MeTo10 cTATTi € TOCTIHKEHHS MTapaMeTpiB yIOCKOHATICHHS KOHCTPYKITIH 1 Mi/IBU-
mieHHst eexTuBHOCTI podoTr 3PIT nuisxoM 4iTKOro peryiroBaHHs MOTOKaMU B TPYOO-
MIPOBO/IAX IIyKPOBOTO BUPOOHHUIITBA 3aBJISKH IMIJBUIIICHHIO 1X EKCIUTyaTaI[IMHUX XapakK-
TEPUCTHK.

Marepianu i meroau. JlocoimKeHHST MPOBOIWIIA METOIOM YHCEITLHOIO MOCITIO-
BaHHS Ha PO3pO0JIEHUX 1 BUTOTOBJIEHUX €KCIIEPUMEHTAILHUX CTEHIAX:

- Ha EKCTIEPUMEHTAIbHOMY CTEH/I1 JJIsl TOCTIKEHHS! KIHEMaTUYHUX 1 aHAJITUYHUX
napametpiB 3PI1 B ymoBax 3MIHHOI MPOAYKTUBHOCTI, B SIKOMY Tepe0ayeHo MOXKIIU-
BICTb 3MIHM 3aKOHIB PyXy BHIXIJIHOI JIaHKW (JMCKa, KyJii, KjalaHa), 1o Ja€ 3MOry
3aJ[aBaTH Ta BIICTEKYBAaTH KiHEMaTHUHI Ta JuHaMiuHi xapakrtepuctuku 3PII 3a ymoB
3MIHHOT TIPOTYKTHBHOCT1 TEXHOJIOTYHOT JIUISTHKH;
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- Ha EKCIIEPUMEHTaJIbHOMY CTEH/I1 I[OCJIIIL}KyBaJII/I podoty 3PII 3 mporopiriitHumM
KEPYBaHHSM 3a JOIOMOTr Ol LIU(PPOBOro BUTPATOMIPA 1 JATUMKIB TUCKY. JlOCIIHDKEHHs
MPOBOJIMIIM 32 YMOB IBOKOHTYPHOI MEPEXI: 30Ha KEPYBaHHS — IOBITPS TUCKOM 6 Oa-
piB, Temmepatyporo 20 °C; podoua 30Ha — Bojia TickoM 0,2—4,0 Gapu, TeMIepaTyporo
20—70 °C.

PesynbraTi i o0roBopennsi. [locnimkeHHss po6otn Mik(IaHIEBOI TUCKOBOI 3a-
ciinkr DN40, ocHaleHoi e1eKTponHeBMaTHYHUM MPHUIIaI0M KEpYBaHHs, 301MCHIOBAIIN
METOJIOM YHCEIbHOIO0 MOJIENIIOBAHHS 3 BUKOPUCTaHHSM MPOTPaMHOro Makera So-
lidworks. AnekBaTHICTh OTPUMAaHUX PE3yJIbTATIB MEPEBIPEHO HA BJIACHO PO3POOIIECHII
EKCIIEePUMEHTAIBHIM YCTAHOBIT JJIs1 JIOCT1/DKCHHS TAPOANHAMIYHUX TIPOIIECIB. 30Kpe-
Ma JIOCIIDKEHO YIOCKOHAJIEHY, 32 (POPMOIO YIIUIbHEHb, JTUCKOBY MDK(IAHIIEBY 3a-
CITIIHKY 3 €JIeKTPOMHEBMATHYHUM MO3UIIHHIM mipruBogoM KepyBanHs ERDNAF-N52N
(puc. 2) Ha 6a3i po3pobienoi mojeni. bazoBi Mozeni NOCTiHKEHHS TPYHTYIOThCS Ha
piBasiHHI Ha’e-Crokca (piBHSIHHS 30€peKEeHHS IMITYJIbCIB Pa30M 13 pIBHSHHSIM HEPO3-
PHUBHOCTI TTOTOKY).

Puc. 2. locainna monens 3PII: 1 — kopryc; 2 — nOBOPOTHUI THEBMAaTUYHUM PUBOA; 3 —
YIIUTBHEHHST; 4 — EJIEKTPOITHEBMATAYHHHN ITO3UIIIMHAN IPUBOJT; 5 — JIHCK; 6 — MOHTaXKHA
iatdopma

Po3paxoBaHo MOTOYHI 3HAYEHHS EKCIUTYaTAllIHHUX XapaKTePUCTUK BUKOHABUUX
eneMmenTiB 3PII obnagHanHs yKpOBOro BUPOOHUIITBA 3 YpaxXyBaHHAM MPOMYCKHOL
CIPOMO)KHOCTI1 Ta TEPMETUYHOCTI 3aMUKaHHS TIPY 3aaHiil BETMUNHI X0y JIAHKH.

JlocmimkeHHs IPOBOWIIN 332 YMOB BIIKPUBAaHHS—yTPUMAaHHSA—3aKPHUBAHHS AUCKOBO1
3acMiHKA Ha KyT moBopoty 30°, 60°, 90°. V pe3ynbraTi OTprUMalIi PO3IOALT TUCKY 3a
BUIII€3a3HAUYEHHUX YMOB I1OJIOXKEHHS JIMCKa 3aCIHKY (puc. 3).
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[30rpamMu po3MojtiIeHHs THCKY BekropHuii po3momia THCKY 3aranbHUii pO3MOLT THCKY

Tuck [bar]
\

Tuck [bar]
o —w e
i g.f
)

0 20 40 60 80 100 120 140
JlosAuHa 1epepisy X [Mu]

Iuck [bar]
Lo —ow s

0 20 40 60 80 100 120 140 160
JloknHa nepepizy X [Mm]

Puc. 3. Mopneni, nodynoBaHi 1,151 0OTpUMaHHS rpagivHuX 32/1e:KHOCTEH PO3MOAIJICHHS THCKIB,
JUIS1 BCTAHOBJICHOT 0 KYTa BIIKPUTTS JucKa 3acainku: 30°, 60°, 90 °C

VY upomy BUMaAKy 00paxoByBallM 3B SI30K Mepenaay TUCKY 1 IMIBUIKOCTI OTOKY 3a

PIBHSHHSAM:
2 2

V V
AP=¢c—=(g +¢)—, 1
S22 (s Gz)zg ey
ne G, G, — 0e3po3mipHi koedirieHTH TiapasmiaHoro omopy 3PII Ta tpyborposomy;
V — WIBMJKICTB Teuii po6ouoi piauHH, M/C; g — MPUCKOPEHHS BITHHOIO MaIiHHs, M/c’,
VY3arajibHeH1 pe3yabTaTH YUCEIBHOI0 MOJCTIOBAHHS 32 KOS(IIIEHTOM TiApaBiid-
HOTo oropy (2) 3aJIeKHO Bl KyTa MOBOPOTY JMCKA 3aClIHKU, TOOTO BiJ] CTYIIEHS Ie-
pexpuTTs npoxigHoro nepepizy 3PII HaBeneni Ha puc. 4.
KoedirtieHT rizpaBaiyHoro onopy:
2gAP

. 2
7 )

KOe(IIIEHT OIIOpY
(¥'5]
(=]

0 20 40 60 80 100
% BIAKPUTTS TUCKA

Puc. 4. 3anexxnicTp KoedinieHTa rigpas/ivyHoro onopy Bix crynensi nepexkputrs 3PI1
JAUCKOBOIO Mizk(1aHIIEBOIO 32CTIHKOIO
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PesynbraTi JOCTiIDKEHB Al 3MOT'Y BU3HAYUTH PEKUAM PAIliOHATBHOT eKCILTyaTarii
JIMCKOBHX 3aCIIHOK, 110 3a0€3MeuyI0ThCSl CUTHAJIaMy KepyBaHHS Ha 3/11HCHEHHS T1J1aB-
HUX 3MIH BUTPATHUX XapaKTEPUCTHK 3 METOIO YCYHEHHS IMIYJIbCHUX BiOpartiid (Tij-
paBiiuHUX yaapis). [Ipy oMy TOYHICTb BIANIPALIFOBAHHS KEPYIOUOr0 CUTHAILY IIEpeMi-
IIEHHS BUKOHABYOTO TepemireHHst 3PI1 ckiiagae oMH BiICOTOK BiJT 3arajlbHOTO KyTa
MOBOPOTY 3aCIIIHKH.

Pe3ynpraTéi BUKOHAHUX JOCIIKEHb BUKOPUCTOBYIOTH JIJISI BIIIPAIFOBAHHS 1 BHOO-
py Ha crafii npoekTyBaHHs nporouHux yactud 3PII 3a rizpoguHamMiyHUMK XapakTe-
puctrkamu. [1i yac HaTypHUX BUMIPOOYBaHb MUCKOBI 3aciHKU Ty DN BukopucTamu
JUI TIATPUMAHHS 3aJaHOTO PIBHS COKY (CHpOITy) B KOpITycaxX BHIIAPHOI CTAHIII I[yK-
POBOT'O 3aBOJY.

Ha puc. 5 mponeMoHCcTpoBaHO pe3ysIbTaTH MIATPUMAHHA HEOOX1AHOTO PIBHS COKY
MIEPIIOTO 1 IPYTOro KOPITycax BUIMAPHOI CTAHITT 32 JIOTIOMOT'OO 3MIHU KyTa IMIOBOPOTY
Jcka 3aciiHky. [Ipu oMy cepetHe 3HaUeHHS PIBHS COKY B IIEPIIOMY KOPITYC1 CKIIAJIO
65,86% mtipu 3amaHomy 3Ha4deHH1 66%, y apyromy kopiryci — 84,75% npu 3agaHnomy
3Ha4YeHH1 66%, 1110 BiAMOBiIa€ BUMOTraM TEXHOJIOTTYHOT'O PETJIaMEHTY.

Q
100 12 f 4 3 5
E’g 80 ,// - \ g
? — L “HT“_M__B_?' — ~ Y = DT s, E
860 - o \“*‘“ 60 &
[5a] # =]
5 2
= B
e 40 30,;2
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a) 0
0 Yac, ¢
0 1000 2000 3000 4000 5000 6000 7000

60 y = -6E-08x3 + 0,0003x* - 0,5056x + 284,65

39 R? =0,9928 s
50 L

m oy

£ 45 5) =
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Puc. 5. PeyabTaTi pery/iioBanHsi piBHsl COKY B IEpPIIOMY Ta APYroMy KOPILycax BUIIAPHOL
CTaHLil IMCKOBOIO 3ACJTIIHKOI0 3 NO3NUIITHIM eJIeKTPOITHeBMATHYHUM NMPHUBOJOM, OTPUMAHI
npu BnpoBakeHHi 3anpononoBanoro 3PI1 8 TOB «IHBECTITPOMXO?3»: a) niarpama
3HAUYEHb PIBHSI COKY B IEPIIOMY Ta JIPYroMy KOpIlycax Ta KyTa [I0BOPOTY JJUCKOBOI 3acaiHKu: 1 —
piBenb y 1 kopryci, 2 — 3aBaanss 1, 3 — piBeHb y 2 Kopryci, 4 — 3aBIaHHs 2, 5 — KyT OBOPOTY
3aCIiHKY; 0) y3araJibHeHa XapaKTepUCTHKA KyTa TIOBOPOTY 3aCIIHKH Ta Pe3yJIbTaTh MaTeMaTHKO-
CTATUCTUYHOI OOPOOKH
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OTtpumaHi pe3y/bTaTi JOCIKEHb 3aCTOCOBaH1 Ha BUIAPHUX CTaHIIIX SpechKiB-
CbKOro Ta JIMHOBUIIBKOI'O IyKPOBHX 3aBOJIIB IPpH BIpoBakeHUux 3PII quckoBUX Mik-
(hbaHIIeBUX MTOBOPOTHUX 3aCITHOK 13 TO3UIIHHUM €IEKTPOITHEBMATUYHUM MIPUBOOM.

OxpiM IUCKOBHUX 3aCTIHOK, Ha JIMHOBUIILKOMY ITYKPOBOMY 3aBOJIi YCHIIIHO TPO-
W1 BUMPOOOBYBAHHS KYJIbOB1 KpaHU B V-TOAI0HUM BUpI3oM TIi] KyToM 60° (puc. 6)
Ta EIEKTPOMHEBMATUYHUM TMO3UIIMHUM MPUBOAOM JUIS PETYITIOBAHHS TEMIIEpaTypu
napy B CTaOLTI3YIOUOMY KOHTYp1 peryLiiHO-0X0nopKyBallbHOI yecraHoBku (POY) 3a
pPaxyHOK JT030BAHOI MOjavi BOAM. SIKIIO MOPIBHATU 31 3BUYAHMMM KyJILOBUMH Kpa-
Hamu (06e3 V-noniGHoro Bupizy), KynboBl kpanu DN32 3 V-noniOHum BHUpI3oM Ta
€JIEKTPOITHEBMATUYHHUM TTO3ULIIMHUAM TTPUBOIOM 3a0€3ME€UyI0Th MPAKTUYHO JIHIMHI Xa-
PAKTEPUCTUKU 3MIH BUTPAT BOAM Ha OXOJIOJLKEHHS mapu B POY, 1o niarBepikye
ehekTBHY pOOOTY TaKMX KpaHiB.

100% 100%

a) 0) B)

Puc. 6. 3anipao-perymoBajabHuii npucTpiii cradiiizyiouoro koutypa POY:
a) KyJIbOBHI KpaH; 0), B) MOPIBHAJIBHI XapaKTEPUCTUKHI 3MIHU BUTPAT BOAM B CTAOUTI3yIOUOMY
koHTypi POY nipu BUKOpHCTaHHI KYJTHOBOTO KpaHa 3 V-1ofi0HUM BHpPI30M i1 Kyrom 60° 1
3BMYAMHOr0 KyJIbOBOI'O KpaHa

Pe3yneTatn BUNpoOyBaHb 3aCBIAUWIIM, 10 TIPU 3aIaHOMY 3HAUCHHI TeMIepaTypu
napu 132 °C micns POV cepenne 3HaueHHst Temneparypu mnapu Ha Buxomi 13 POY
cknano 132,9 °C. Ha puc. 7 mpoeMOHCTPOBAHO XapaKTEPUCTUKU 3MIHH TEMITepaTypH
napu B crabinizamiiinoMy koHTypi POY npu BukopucTaHHI KyJIbOBOTO KpaHa 3 V-1o-
TIOHMM BUPI30M i1 KyToM 60° Ta yMOBHUM MPOXOIOM 32 MM.

PesyneTati mocmimpkeHsb oKa3aliy, 10 3allpONOHOBaHI PIICHHS MO0 CTa0LTi3aImii
HA/IXOKEHHS TEXHOJIOTTYHOI IMapu Ha BUMAPHY CTAHIIIIO IIYKPOBOTO 3aBOAY LUITXOM
BUKOPHCTAaHHA KyJHOBOTO KpaHa 3 V-MoIiOHUM BHPI30M y CTaOUTI3AIITHOMY KOHTYpI
POY 3abesnieuye yiTke MATPUMAHHA 33JaHOI TeMIIepaTypH napu Ha Buxofi 3 POVY.
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Puc. 7. XapakTepucTuka 3MiHN TeMIIepaTypH NapH y cTalijlizyl04oMy KOHTYPi peyKuiiHo-
0XOJI0/IZKYBAJIbHOI YCTAHOBKH IPH BUKOPHCTAHHI KYJIbOBOI0 KpaHy 3 V-noaioHum BUpi3om 3
NO3ULII{HUM eJIEKTPONMHEeBMONPHUBOI0M /1151 Pery/1b0BAHOI 01a4i BOIU, OTPMMAHA NPH
BrpoBamkeHHi B TOB «IHBECTIIPOMXO?3»: a) y3arajibHeHa XapaKTepUCTUKA 3MIHH
TEMIIEPATYPHUX MTOKA3HUKIB Bijl KyTa moBopoty 3PII: 1 — KyT moBopoTy Kyi1i, 2 — 3aBIaHHs; 3 —
TeMIIepaTypa peTypHol Hapu miciis TypOiHu; 4 — TeMIeparypa peayLiioBaHoi napu; 0) KyT
TIOBOPOTY KYJIi Ta pe3y/bTaTH MaTEMaTHYHO-CTaTHCTHYHOI 00pOOKH

BucHoBKM

3acTocyBaHHS IHHOBAIIMHKX 3aIlipHO-PEryJIIOBAILHUX TPUCTPOIB Y TEXHOIOTTUHUX
MOTOKaX BUPOOHUIITBA I[YKPY FAPAHTYIOTH MIATPUMAHHS BU3HAYEHOI'O TEXHOIOTTYHOT O
pETJIaMEHTY Ta 3aJIaHOi TOYHOCTI BUTPATHUX XapaKTEPUCTHK TEXHOJOTTYHHUX MOTOKIB
IyKPOBOT'O BUPOOHUIITBA.

BrockoHasieHO THUTIOB1 KOHCTPYKIIIT 3aMipHO-PETYAIOBATBLHUX MPUCTPOIB y CKIIaAl
TEXHOJIOTTYHUX TPYOOINPOBOIIB BUPOOHHIITBA LYKPY, OCHAIIEHUX MDK(IaHIICBUMU
JIMICKOBUMH MTOBOPOTHUMHU 3aciiHkamu Tuiry DN Ta KyibOBUMH KpaHamu 3 V-1oJI0HUM
BUPI30M.

Bupimena 3agaya norpuMaHHs cTabUIBHOrO PIBHA COKY B TEPIIOMY Ta APYroMy
KOPITyCax BUITAPHOI CTAHII] IIYKPOBOTO 3aBO/Y IPH 3a0€3MeUYeHH] IJIaBHOCTI pOOOTH
cuctemu kepyBanHs 3PI, a Takox mpoOiiema KOpEeKIlii peryitoBaHHS TeMIIepaTypH
napu Ha Buxoji 3 POY nuisixom TOYHO J1030BaHOI 10O/1a4di BOJIH.
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Pe3ynpTatu BIpoOBaPKEHHS BUILE3TaJaHUX HANPALOBaHb CBIAYATh PO BUCOKY
eeKTUBHICTh TX BUKOPUCTaHHS JUisl 3a0€311e4eHHs CTaOUTLHOCTI BUTPATHUX XapaKTe-
PUCTHK TEXHOJIOTTYHUX TPYOOIPOBOAIB BUPOOHUIITBA IIYKPY.
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