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OLIHKA MAPABNIYHOI CTANOCTI NPUNAQHUX BY3NIB
O[HOTPYBHUX CUCTEM BOOAAHOIO ONMAREHHA

He3ssaxaroun Ha BUCOKUI piBeHb pPO3BUTKY ONMANIOBANILHOI TEXHIKH Ta
BIIPOBA’KEHHA HOBHX TEXHOJIOTIH i pillleHb i3 3aKOpAIOHY, eHepreTHiHa KpH-
3a B YkpaiHi BuMarae po3poOkH 3aco0iB aBTOMaTHYHOrO pery/IroBaHHs Tenl-
TONPOAYKTHBHOCTI BOASHHUX CHCTEM ONANEHHSA, 30KpeMa OXHOTPYOHHX,
SKMMH 0DnaZiHana 3HayHa KilbkKicTh OaratomnoBepxoBux OyanHKIB. 3a owiH-
KaMH cCrieliagicTiB BOpPOBa»KeHHS 3aco0iB aBTOMAaTHYHOIO perynoBaHHA
MO2ke JaTH 3Ha4Hy (10 20%) eKOHOMIIO TeMnNoBoOi €Heprii.

Amnani3 cneuianizoBaHuX BHJaHb 3 IThOr0 NMMTaHHA MOKA3aB, LIO AJIF CHC-
TeM BOASHOrO OMaieHHA: ABOTPYOHHX, OAHOTPYOHHX 3 KpaHaMH 1o/BifiHOTO
perymoBanHs (KJIP) ta g cHCTeM 3 OJJHOMICLEBHM NPHUEJHAHHAM ONATIOBA-
SLHUX NPHIAiB BKe iCHY10Th TIeBHI pexoMeHJaLii Ta po3pobky, wo nepenba-
YaKTh YCTAHOBKY PEryJIlOl0YHX MPUCTPOIB 3 TEPMOCTATHIHHUMH rOJIOBKaAMHU.

Jins ofHOTPYGHHX® CHCTEM ONANEHHA 3 TPHXOJOBHMH DETYIOIYHUMH
kpanamu (KPT), sKHMH 33 OCTaHHIMH MiJpaxyHKkamu o0iaaHaHo noHazn 1/3
KHTNOBOro (OHAY, TakUX po3pobok we He icHye. [IpomoHoBaHi Tepmocta-
TH4YHI KJlallaHW 3aKOpAOHHUX ipM He MOXKYTb OyTH 3aCTOCOBaHi JJIA BiTUH-
3HAHMX CHCTEM ONaleHHs BHACiJOK 3HaYHOrO riZpaBaivyHOro onopy Ta Bid-
MiHHOCTEH XapaKTepUCTHK i TPHHIIMIIOBUX CXeM CHCTEM OMAIeHHS.

Li BigMiHHOCTI MOXYTb BUKIHKATH TipaBidHe po3peryjoBaHHA CH-
CTEMH, AKLIO HE BXKHMTH BiaNoBiAHMX 3axoxis. [No-nepiue, peryorwounii op-
raH TMOBHHEH 3abe3NedyBaTH TifpaBiliuHy CTaliCTh SK MpPWIANHHX BY3JiB,
TaK i CTOSIKIB; NO-ApYre, PEKOHCTPYKLisA BY3JIB NMPHEAHAHHS ONATIOBATBHHX
NpUIadiB AiOYHX OAHOTPYOHUX CHCTEM BOJsHOTO onanenHs 3 KPT noBuHHa
BHKOHYBAaTHCh 6€3 CYTTEBOT 3MiHM KOHCTPYKLIi CAMHX By3J1iB.
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BinoMo, wo Ha BigMiHy Big ABOTpYGHMX, OAHOTPYOHI CHCTEMH BOAs-
HOTO OMaIEHHs BiAPI3HAIOTLCA MAJIOIO TiAPABIYHOIO CTANICTIO, IO MPH BiA-
MOBIAHMX YMOBax MOXe MPH3BECTH 0 TiJPaBAivHOTO i TENI0BOTO po3pery-
noBaHHA. ToMy 3 METON BHABNCHHS XapAKTEPHCTHK CHUCTEM OMAJIEHHSA i
MOXUTHBUX MPHHIIMIIB perynioBaHHs, HaMH OyJ10 NPOBEAEHO aHANi3 iCHYHO-
YHX PHAAAOBHX BY3IiB OAHOTPYOHHX CHCTEM BOASHOIO OMANEHHA 3 TPHXO-
JoBuMH kpasamu. Ha puc. 1 moka3ana npuHUMIIOBa cxema By3na MpUEAHAH-
HS ONATIOBANLHOIO NPHUAaY 3 TPUXOAOBUM PETYNIOIUUM KNIaraHOoM.

Ger

Gl) ll: dl

| OrntasnoBasp -

GZ9 127 d2 _~

2 ‘ HHH [IpHIan

N —

Puc. 1. [Ipunuunosa cxeMa By3/ia NpHEAHAHHA ONATIOBANLHONO Npuany 3 TPUXOAOBUM
peryniolO UM KNanaHoM:
Ger, Gi, G2 — BHIpaTH BOAH Y CTOAKY, Y 8iAralyeHHAX 0 ONanOBanbHOrO NPHIARY Ta y 3aMHKa-
touift Ainsntd; &y, E2 — Miciiebuil ONip Kitanasa Ha NOBOPOT Ta Ha npaMuit npoxia

AHasti3 TPoBUAKBCA 38 YMOBH TOTPMMaHHS cTanocTi 3araibHOro onopy BY-
3na:

AR = AP, =const, N
ne AP, =S,a’G2 ; AP — s1parut THCKY NpH NIPOXO/i BOAK Yepe3 OnamoBans-
nuit npunan; AP, =S, (1~ a)2 Gl ; AP,— sTpaTu THCKy y 3aMHKatouill difsH-
l.li 3

[Micns MaTeMaTHYHHX TIEPETBOPEHb OTPUMAHO CHCTEMY PiBHSAHb Y BUIMAAL
AP, =a24 [ 22 GZ;
1 =a" Ay d_] 1t ng.sinr.l +§npun + E..'rp.niur.z +E.'l cT
(2)

A
AP, =(1-a) Az(ilz +2& 1 npox + 62 )GgT’
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fKa [a€ 3MOry oOUHCIMTH 3HaYeHHs KoeQiUi€HTiB riZpaBiYHKX OMOpIB OKpe-
MHX €/leMeHTIB MpuiIajHoro By3na. HesiZoMumM BenmuuHAMH Yy dilf cHcTeMi
piBHARS € &; Ta £,. 3 cHCcTeMn piBHAHB (2) BUIHO, w0 & Ta &, 3aiexaTh Bil o —
koedilieHTa 3aTikaHHA BOOM y ONANIOBAILHUI npuian. JHaueHHs & 1a & ANR
TPHXOHOBUX KpaHiB HaBenaeHo B [1] mis a = | a6o a = 0. JIns BUnajgkis, kony
0 < a <1, 3HaueHHs BenwduH & Ta &, BiACYTHI. J[ig BUABICHHA 3aM€XKHOCTI Till-
PaBNiYHHUX OMOPIiB ENEMEHTIB By3Jla Bifl peXHMY Tedi BOOM Ta reOMETPHYHHX
XapakTepUCTHK KIanaHa HAMU O0uMCIIeHI MOXUIHBI 3HA4YEeHHA &) Ta &; 3a YMOBH
(1) 3 BUKOpUCTAHHA CHCTEMH piBHAHB (2). [IpH HUbOMY BHKOpDHCTaHI TAKOXK 3a-

nexHocri (3), (4) 1a (5), axi 6ynu B3sTi 3 [1], ne Ep 1a EaRe — HOMOMDXKHI Koe-
¢iuieHTH, AKI MOKHa 3HAHTH 3a JaHUMH [1].

Re < 10°, Toxi

2 2
F, F F,
=|&, +esRe[ 140,707 1-2 -0 | | =L 3
5=|5p+E Al vk 3)
Fy ). —Re
me &y =, Re,—Fl S () ghe =], (Re) 5)

Fpadiune 300paxenHs OTpUMaHUX 3aN€KHOCTeH HaBeleHO Ha puc. 2 1as
Pi3HMX KOHCTPYKLIil MpHIaf0BUX BY3iB, A€ Expr = f(a). 3 rpadikis MosxkHa 3po-
OUTH BUCHOBOK, 1110 HaHOLILII rigpaBIiuHO HEBPIBHOBAKEHMM € By30I1 a), a Tif-
paBiliyHO BpiBHOBaXKEHHM — BY30J B). L{eH BHCHOBOK 3yMOBJIEHO KpyTH3HOMO
KpuBHX &) i & Ta cX0oXicTIO iX KoHGirypauiii. Sxuto 6 npy HakIafaHHI KPHBHX
& 1 & onHa Ha oOHy BOHHM 6 criBNAIH, TO MOXHA 6y/10 6 TOBOPHTH Mpo riapas-
Ni4HY BPIBHOBAKEHICTR BY3na NpU OyAb-fKOMY 3HAYEHHI Benuuuuu o. KpiM
TOrO, po3paxyHKH 3a HaBeJeHUMH BHile dopMynaMH (2) 3a ymoBH (1) nokasand,
IO riJpaBiliuHe PO3PETyMOBAaHHA Ul By3/1a KOHCTPYKUIi a) (pisauna Mix & i
&) cTanoBuTh 70%, a 118 By3na KOHCTPYKUIl B) — 15%.

Ha niacrasi uporo auanisy kadempolo TemnorasomnocTauaHHs -4 BEeHTHIALIT
KHVYBA 3anponoHoBaHa KOHCTpyKUis yHiBepcanbHoro KPT 3 aBroMaTHYHMM
peryJiioBaHHAM, SKHii, Ha BiIMiHY BiJ 3aKOPIOHHUX AHAJIOTIB, Ma€ MeHLIHH Tig-
pasiiunuii omip (puc. 3). KoHcTpykuilo knanaHa 3anateHroBaHo {2]. Lleit kna-
NaH y 3 pasu JemeBusuii 3a aHanOTiuHi 3apy6iXkHi 3pa3ky; Mae MaJuit rigpasiiy-
HUI onip; 3abe3neuye nnaBHe PeryMOBaHAA NoAaYi BOAM Y ONANOBANLHHI IPH-
nan B miamaszoni 0 < a < 1, 3 MOKIMBICTIO TIOBHOTO BiAKIIOYEHHS ONAMOBANLHO-
ro mpinany abo nogadi BCi€i BoaM Y onamoBaibHUH Npinan. KoHeTpykuis kia-
TaHa [ia€ 3MOry 3aieKHO Bijl KOHKPETHHX YMOB 3a0e3neuyBaTH BiANOBifHE pe-
TryJoBaHHs 0€3 3aMiHH eJIEMEHTIB MPUIAJHOTO By3/ia.
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Puc. 3. Tpuxonopuit perymotounit knands:
I — xopnyc knanana;, 2 — BxiaHuit narpyGok, 3, 4 — suxiasi narpyOkmn; 5 — npurumMs,
6 — uMninapuuHuit npoGkoBHI 3aHOPHO-perymoonil opraH; 7 — npoXitHui Kaan; 8 — 3’ eMHHH
Hacanok; 9 — supi3; /(0 — sukoHaBunit Mexariam;, I | — urrok; 12 — npyxuHa; /3 — ronoska i
aBTOMAaTHYHOFO Ta PyYHOTrO peryniopanus; /4 — yrinexus; 15 — dikcarop; 16 — ynop

BUIA
2ra

BU A

Puc. 4. Cxema TpHXOAOBOrO perynioioyoro Kiianasa ta oro pobounit oprau (sua A)



"onosHUM HejonikoM HaBeAeHOT KOHCTPYKHil € Te, o JaHWH KianaH
He 3aBxkaM 3abe3neyye yMOBY CTANOCTI BTPAT TUCKY B €JeMEHTaX NpUafHoO-
ro syana. 3 MeTOI0 ycyHeHHs LbOr0 HeJONiKy Kaeapolo Temsoraonocta-
yanHs | BenTwisALil KHYBA 6yio po3pobneHo KOHCTPYKUiHO TPHXOROBOIO
KnanaHa 3 aBTOMaTHYHHM pery/ioBaHHAM, Aka 3abesneuye wio yMoBy. Cxe-
Ma i€l KOHCTPYKLiT noka3aHa Ha puc. 4.

TakuM 4MHOM, NpoBe/eHUH aHani3 i HaBedeHi KOHCTPYKLUIl perymoro-
YHX KJIAMaHiB aloTh 3MOTY HE3H.W'WN{§ MartepialbHMMH 3aTpaTamy 3Aiiic-
HUTH PEKOHCTPYKLIO ICHYIOUHX OGHOTPYOHHX CHCTEM BOJAHOIO ONAIEHHS.
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