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KuiBcpkuii HallioHaNbHUI YHIBEpCHTET

OyniBHMITBA i apXiTeKTypH

OCHOBU KOMMNOHOBKMU i rNaAPOAUHAMIYHOIO
PO3PAXYHKY EJIEKTPOKAIIOPUDEPIB

BuxinHuMM NaHEMHM AJId KOMIIOHOBKH €NEKTPUYHMX Kanopudepis €
BHTpAaTa i MapamMeTpu TOBiTps, TEMJIONPONYKTUBHICTb, 4 TAaKOX HANHIIKO-
BUit Hamip 3a kajopugepom. KpiM Toro, enekrpokamopudep noBHHEH
BiAMOBiAaTH aKyCTMYHMM BUMOTAM, BHMOraM IO aBTOMaTu3auii, BUMOraMm,
AKi MOB’A3aHi 3 ymMOBaMH ekcrnyarauii (HaaiifHoCTi), MOXKAUBICTIO 06Cayro-
BYBaHHS i pEMOHTY, eCTETHYHUM BUMOTaM.

Mera KOMMOHOBKH enekTpokamopuepa mnonArae y HaifGiabI
palioHaNbHOMY B3a€EMHOMY PO3MillleHHI HOro eneMeHTiB Ta BY3NiB 3 yxe
BifoMuMu rabapUTamMH, sike JO3BOJIAE 3AiHCHUTH 00pOOKy TOBiTpA 3a mpHii-
HATOI0 TEXHOJOTIYHOK CXeMOI0. PallioHATBHO CKOMITOHYBAaTH OKPEMi BY3JH
kanopudepa B €IHHHIA arperat — 1€ 3HAYUTh OTPUMATH MiHIMANbHO MOX-
JuBi rabapuTH i Macy TPHCTPOKO 3 ypaxyBaHHSAM BHKOHaHHs yCiX IHIINX
BKAa3aHUX BHILE BUMOT TIPOEKTYBaHH: eneKTpokanopudepa. SKIO B pe3yib-
Tari po3paxyHKy i MPOEKTyBaHHI OCHOBHHUX BY3JiB elleKTpoKaiopudepa OT-
puMaHi naHi no Macax Gy, G;, Gj...G, 3afiMatounx o6’emax Vi, V,, V3... Vi
aepoAMHaMiYHUX oropax Apy, Apy, Aps ...Apy KOXHOTO OKpEMOro By3ia, TO
TIpH piBHOLIHHIM BiANOBITHOCTI iHIUMX KOHCTPYKTHBHUX i €KCIUTyaTaiifHIX
BHMOT'aX 110 KOMITOHOBLI, KPaILok KOMITOHOBKOIO Oyze Ta, y skiik cyma Mac,
00’eMiB i aepoaUHAMIYHKUX ONOPiB OKpeMUX BY3JIiB BilHECEHA BiAMOBIAHO O
Macu Gy, 06’eMy Vi i aepo,uuhamqﬂoro onopy Apy CKOMIIOHOBAaHOT'O B arpe-
rar, 6yae HailGinbI1I010.

TopiBHAHHS pi3HUX KOMIIOHOBOK JUIA OJHOrO i TOCO CaMoro eNeKTpo-’
kamopudepa MOXHA TPOBOJAMTH [0 BIJHOCHHX KOMIIOHOBOYHHX KO-
edilieHTax:

G= ZG /Gy ; V= ZV/Vk, AP = zAp /Ap, - (n

i=l i=1
JBa ocTaHHiX koe(illiEHTH XapaKTEPH3YIOTh KOMIOHOBKH 3 TOUKH 30Dy
BHKOPHMCTaHHs 06’eMy i aepoAMHAMIYHOrO OTOpY MOBITPSHOTO TPAKTY KAJIO-

pudepa.
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Bci enexktpokanopudepy No KOMIOHOBLI MOXHA MiAPO3JAIMMTH Ha
ceKLiliHi i MOHOO0uHI. CeKllifiHa KOMIOHOBKA — L€ TaKa KOHCTPYKLs KaJo-
pudepa, AKa CKiIaieHa 3 OKPEMUX, MOBHICTIO 3aBEPILIEHUX Y KOHCTPYKTUBHO-
My BiJHOLIEHHi i OQOpPMIIEHUX BY3JB, 3i0paHUX i 3aKpiNJeHUX Ha 3arajbHiii
dyHpamenTHifi pami. Bci By3nu, ski BXxomATh y Kajopvdep, MalOTh BJIacHi
KOpPITyCH, TNPHENHYBIBHI (IaHIT, anu 1A KpimieHHd i T. iH. Mono6nouHa
KOMIIOHOBKa sIBJIs€ 00010 KOHCTPYKL IO, B AKiii KOpIyc Kanopudepa € OCHOB-
HHM 3B’A3yI0YMM KOHCTPYKTUBHUM BY3JIOM, HacHY4eHMM yciMa HeoOXimHuMmu
eneMentamu. Kopriyc MoHOG104YHOrO Kanopudepa CIyKHUTh 3araibHAM Kop-
MyCOM JUIS BCiX BCTAHOBJIEHHX ycepeNHHi Hboro By3iie. KoxHa 3 KOMIOHOBOK
Mae cBOi nepepard i Hemomiku. CeklilfHa KOMIIOHOBKa MO 3aliMaroYOMYy
o6’eMy i nmowi Oinbma, Hixk MOHOOMOUHA. MoOHOOG10YHA KOMITOHOBKA,
BHACITi/IOK TOTO, 1110 Ma€ €EAWHMHA Kopnyc OiNbll eCTeTHUHA, HiX CeKLifHa.

Ilns 3MeH1IeHHS TerTo00MiHy Yepe3 KOpIyc KaJopHgepa MK NOBITPAM,
110 06PO6NAETECA Ta HABKOMUILHHIM MOBITPAM i BUKIIIOYEHHS [PU IIEOMY MOX-
JINBOI KOHJAEHCALlil BOJIOTH Ha 30BHilIHIHA NOBEpXHi, HOro kopnyc HeoOXixHO
TennoizonoBati. Bei noBepXxHi koprycy, AKi 30BHi MEXYIOTh 3 HABKOJMIIHIM
MOBITPAM, MOKPUBAIOTECA TeILIoi3oMLi€lo 3cepeanHu. e BHmOYae MoX-
JIMBiCTh YIIKOPKEHHS 130741 NpH TPaHCNOPTYBaHHi, MOHTaXY i ekcrulya-
Tauil 06NafHaHHA i He MopyLIy€ €CTETHKH 30BHILIHBOTO BUIIAAY Kanopudepa.
AJie TOJIOBHE NOJIArae B TOMY, ILO TEMIOI30/Lis MOBUHHA OAHOYACHO OYTH i
3BYKOIOIIMHAIOYUM MaTtepiasioM. I3 Tenno3ByKoOi30MALIHHUX MarepiaiiB 3a-
CTOCOBYIOTH B OCHOBHOMY JIMCTOBUH nonijyperaﬂonnﬁ €NIaCTUYHUI noponact
Ta rymy 3 06’emMHO0 Macoro 1500 xr/M” i xoediuieHTOM TemIONpOBiAHOCTI
0,582 Bt/(mM-K). BukoHaHHA CTiIHOK KOpIYCY ejleKTpoKaiopudepa y BUIIAI
3BYKOI30JIHOIOYHX KOHCTPYKIiH AO3BOJIAE 3HM3UTH LIYM HABKOJO Kanopudepa
Jio 7075 nb npotn 90—105 ab 6e3 3ByKkoiz0ALii.

Jns BUKIIOYEHHA BIUIMBY CTPYKTYPHOTO (AKMH BMKJIMKae BiOpallisi)
HIyMy Ha piBeHb IHyMy HaBKkoNO Kajnopugepa HeobXiaHo:

* BCTAHOBHTH €NIEKTPOBEHTUIATOP HA AMOPTH3aTOPH 3 HU3LKHMHM Bllac-
HUMH YacTOTaMHU KOJIMBaHb;

* 3a6e3neYNTH MaKCHMAIBHO MOXIHBE MNPUONMKEHHA LEHTPY Baru
€JIeKTPOBEHTUIIATOPA [0 UEHTPY Bark AMOPTH3YIO40T CUCTEMM;

* po3MilllyBaTH QyHAAMEHT €NEKTPOBEHTHIIATOPHOTO By3na GiuKue 10
TOYOK OMNOpH Kanopudepa;

* 3afe3neyuT THYYKe 3 €JHAHHA HArHiTaKo4oro i BCMOKTYIOYOro mat-
pyOkiB kanopudepa 3 HOBITPAHUM TPAKTOM.

AepoauHamiunnii  po3paxyHoK kajaopudepa. Mertoio aeponu-
HaMi4¥HOro po3paxyHKy kanopudepa € BU3HauYeHHs Onopy HOro MOBITPAHOIO
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TpakTy i NiAGip HeoOXiOHOTrO eNeKTPOBEHTUNATOPA 32 MPOLYKTUBHICTIO 1 Ha-
MOPOM.
Hanip enexTpoBeHTHNATOpa BU3HAYAIOTH 3a hopMyJIoto

H,, =(11..1,2)-H, +Ap,, ITa, @)

ne H, — mopHuii Hamip MOBITpA 3a KanopudepoM, KU CKIANAETHCA 3
ONIOpiB CHUCTEMH TNOBITPONPOBOAIB A0 i miciA Kanopudepa Ta MOBITPO-
PO3NOIiIEHHKIB; Apx — OIip NOBITPAHOTO TPAKTy KajlopHdepa.

Brpatu THCKY B NOBITPOIPOBOJAaX BM3HA4AOTH 3a hopMynoto

n k
Ap, =Y Ap, +Y Ap, . Mla, (3)

i=1 i=l

n
Ie .E;APTP ~— CyMa BTpaT THCKY Ha TepTH Ha MpAMHX IHilfHKaX MOBiTpO-
=

k
npoBoxy; Y Ap, — CyMa BTpaT THCKY Y MiCLEBHMX OMOpax MOBiTPOIpPOBO-
i=1
Zly — apMatypH, KoJliHax, TpiifHHKax i T. iH.
BTpatd THCKY HA TepTs BH3HAYAIOTH 33 GOpMYNOIO:

2
Ap =7\,£.P_m_

, [a, 4

€
ae A — xoediuieHT onopy TepTs; L — HOBXKUHA NiNAHKH MOBITPONPOBONY,
M; p —— TyCTHHa IIOBiTpS, KF/M3; ® — MIBHIKICTL NOBiTPA, M/C; d. —
€KBiBJIEHTHHU} JiaMeTp NOBITPONPOBOAY, M

INpakTHyHO 3aBXAU y MOBITPONPOBOJAX CHOCTEPIracThCs TYpOyIeHT-

HUH peXxum pyxy, npH sKOMY AA TEXHIYHO NaAKHX TPYO 3HAUYeHHS A BH-
3HAYaloTh 33 TAKUMHU opMyTamu:

npu Re = 3-10°—10%; A =0,3164-Re*%; 5)
npu Re = 10°—10%, A =0,0032+0,221- Re % ; (6)
3.10°<Re €10% A =(1,8 1gRe-1,5). (7

3uayeHHs koedillieHTIB pi3HUX MICUEBMX OMOpiB BH3HAYAKOTL 34 .
BiZIOMHMH 3aJIEXKHOCTAMH i 3a JAHUMH JOBiKOBOI JiTepaTypH.
Onip enexTpokanopudepa BU3HaYaIOTh 3a GOPMYJIOIO:

= 8ps; +ZAPMJ+ZAPW , ®)

i=l

6*
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ne Ape; — omip enekTpoHarpiBauiB; Ap, — MicCleBi OMOpH MOBITPAHOTO
TPakTy (panToBi 3BY>KECHHs, PO3LIMPEHHS, MOBOPOTH i T. iH.); Apy, — omip
TepTs Ha OKPeMUX MPAMHX JiNAHKAX NOBITPSHOTO TPAKTY Kanopudepa.

Omip HarpiBayiB MOBITPs BH3HAYAIOTh PO3PaXyHKOM, BHKOPHCTOBYIOUH
eKCIepUMeHTaTbHI JlaHi B KpUTepianbHiil opmi:

EUB = fﬂ{en). (9)
[Ipu upoMy aepoauHaMiuHMii omip my4ka HarpiBa4iB BKJIIOWac B cebe
omip Teprd i MicieBi onopy, 10 BUHHKAIOTH BHACHIAOK PO3LIMPEHHA i 3BY-
*XeHHA MOTOKY MpH NonepeyHoMy 00TikaHHi ydka TPYOOK.
AepoiuHaMiuHuii OMip My4yka HarpiBayiB MOXKHa BH3HAYUTH 3a KpH-
TepiaIbHUM PiBHAHHAM:

mz
Apanus'pn'm§=2'Eua'—§"ps' (10)

3 (10) BunsuBae, 1o koedillieHT MicLieBoro onopy My4ka TpyOOK CKia-
nae:
£=2-Eu,. 11

[pu isvxkeHepHOMY PO3paxyHKY HarpiBauiB /i BU3HAYSHHH BEJIMYMHH
& 3py4HO KOpPHCTYBAaTHCh y3aralbHEHHMH (OpMYJaMH, iKi MpejcTaBieHi B
qyceNnbHOMY BHIIAAi [6]:

* [ns HarpiBadiB, W0 CKIAJAlOTLCA 3 INIAJKOTPYOHHX eNeMeHTiB i Ko-
PUAOPHOTO po3MilleHHS TPyOOoK

£E=(4+6,6-n,)-0;%2 .Re % (12)

* Jig HarpiBadviB, 0 CKJIAJAIOTECA 3 [JAAKOTPYOHMX eleMeHdTiB i Ina-
XOBOTO po3MiliieHHA TpYOok

&§=(4+6,6-n,)-Re®® (npuo;<oy); (13)
£=(54+34-n,)-Re™®® (npu 6,> 03); (14)

V dopmynax (13) i (14):
o) = s;/d, — BiAiHOCHa MoNiepevHa BiACTaHb NydKka TPYOOK; O, = s,/d, BiAA-
HOCHA TMOB3JOBXHS BiCTaHb My4ka TPyOOK; n -— 4HcI0 TPYGOK 3a pyxoM
TIOBITpA.

[TiacymkoBa po3paxyHkoBa GopMysia NpH EOMY Ma€ BUITIAI
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2
Ap., =§-—;—-ps, (15)

Jie @, i p, — ni”iiiHa (cepeHA 3a BUTPATOIO) MIBHAKICTh, M/C i r'yCTHHAa,
KI/M” HOBiTpA.

MicueBi onopy NMoBiTpsHOro TpakTy Kanopudepa Ap, BH3HA4aIOThH 3a
rpadikamu, noOyZOBaHMMH Ha OCHOBi €KCIEPUMEHTAIBEHUX JaHUX, HaBefe-
HUX y niteparypi [4,5], a Tako 3a YHCENBHHMH 3alEKHOCTAMH 3
JiTepaTypHHX JKepell.

Onip TepTs NOBITPAHOrO TPaKTy Ap., BU3HA4aOTh 32 Gopmyoio (4). V
iH)KCHEPHHX pO3paxyHKaX, 3BaKalO4H Ha Te, WO Apr, MOBITPAHOTO TPAKTY
Habararo MeHma Ap,,, HHMH MOXXHa 3HEXTYBATH.
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