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O. B. BIBIK

OBI'PYHTYBAHHA NIAXOAIB 10O IPOEKTYBAHHA ACUHXPOHHUX /IBUT'YHIB
31 SMIHHUM HABAHTAKEHHAM

OOrpyHTOBaHO MiIXOAM A0 IMPOSKTYBAHHs ACHHXPOHHUX JBHUIYHIB i3 3MiHHMM HAaBaHTA)KCHHSM 3 BUKOPHCTaHHSM KPHUTEPIIO IHTCHCHBHHX KBasicTa-
ux pexuMis. Ilixxoau anpo6oBaHO Ha MPUKIIAL OCTIHKEHHS POOOYUX PSKUMIB TPH(DA3HUX LISCTHIIONMIOCHHX ACHHXPOHHHUX JIBUTYHIB MOTYXKHICTIO
700 Bri 11 kBt npuBoay nopiuHeBux kommpecopis. Busnaueno moxusocti nokparenss KK/l acHHXpOHHHX ABUTYHIB Y KBa3iCTaIMX PEKUMAX IIPH
3MiHI MOMEHTY iHEpLil IPHBOAY Ta BUOOPY ONTHMAJBHHUX IapaMETPiB ACHHXPOHHHX JBHIYHIB 32 KPUTEPieEM e()eKTHBHOCTI, 110 3abe3nedye MaKCuma-
nbHe 3HaueHHss KK/I y pobounx pexumax.

Ku1i04oBi cj10Ba: poeKTyBaHHS, aCHHXPOHHHUH ABUTYH, 3MiHHE HABAaHTAXKCHH, KPUTEPil IHTCHCHBHUX KBa3iCTANNX PEXUMIB, KOeDIilieHT KO-
pucHOI aii.

OO6OCHOBaHBI MOAXO/bI IPOCKTHPOBAHMS ACHHXPOHHBIX JBHIATENCH C MEPEMEHHONW HArpy3Koil C HCIIOJb30BAaHHEM KPHTEPUSI HHTCHCUBHBIX KBa3Hy-
CTaHOBHUBILIUXCS PEKUMOB. I10aX0/1bI OBLIH anPOOUPOBAHBI HA IIPUMEPE HCCICAOBAHUS PAOOUHX PEKUMOB TPeX(Pa3HBIX IIECTUIIOIIOCHBIX ACHHXPOH-
HbIX JBuUraresneil mormHocTeio 700 Br u 11 kBt npuBoja nopuHeBbix komnpeccopo. Onpenenenbl Bo3MoxkHOCTH noBblieHus KIIJl acHHXpOHHBIX
JIBUTaTeNIel B KBa3MYCTAHOBHBILMXCS PEKUMAX IIyTEM M3MCHEHHs] MOMEHTA MHEPLUH IIPHBOAA U BEIOOpA ONTHMAJBHBIX APAMETPOB aCHHXPOHHBIX
JIBUTATENIeH C MOMOIIBI0 KpUTepHst 3G (HeKTHBHOCTH, YTO obecreunBaeT MakcumansHoe 3HadeHne KII/[ B paGounx pexumax.

KirodeBble ci10Ba: NPOEKTHPOBAHUE, ACHHXPOHHBIH JBUIaTelb, IEPEMEHHAs HArpy3Ka, KPUTEPUl HHTEHCHUBHBIX KBa3WYCTaHOBUBILMXCS pe-
JKUMOB, KO3(D(PHUILIUESHT MOJIE3HOTO JCHCTBUS

The design approaches of variable load induction motors using the criterion of intense quasi-steady-state modes are substantiated. With the help of the
proposed criterion, the analysis of serial two-, four-and six-pole induction motors in the power range of 0.09—11 kW was performed. This made it
possible to defined induction motors and their parameters (the number of pairs of poles, critical slip, moment of inertia) for which a refined designing
is necessary into account the nature of the load. Approaches were tested on the example of the study of the operating modes of three-phase six-pole
induction motors with a power of 700 W and 11 kW for single- and two-cylinder piston compressors. The possibilities of increasing the efficiency of
induction motors in quasi-steady-state modes by changing the drive inertia moment and selecting the optimal induction motors parameters using the
efficiency criterion, which provides the maximum efficiency value for quasistatics, were determined. The feasibility of applying approaches of design
is proved by the example of calculating quasi-steady regimes of the six-pole induction motors with a power of 700 W for a two-cylinder compressor. A
moment of inertia of the drive was determined, which allows to increase the efficiency in the quasi-steady regimes to its nominal value. It is shown
that the optimal design of the induction motors with the constant basic moment of inertia of the drive and the variation in the length of the package and

the number of effective stator winding conductors can increase the efficiency in operating modes by 10 %.
Keywords: designing, induction motor, periodic loading, criterion of intensive quasi-steady modes, efficiency.

Beryn. Poboui pekMMHM acCHHXPOHHUX JBHI'YHIB
(Al), mo mpaIrorTh Y CKJIAAl MOPIIHEBUX KOMIIPECOop-
HHUX YCTAaHOBOK, XapaKTepH3yIOThCs MEPIOUYHIM HaBaH-
TakeHHsM. [IposiBoM Yoro € mysnbcalii 4acToTH o0epTaH-
HSl POTOpa JIBUTYHIB, CTPYMIB, €IEKTPOMArHiTHOIO MOMe-
HTY 1, SIK HaCIliZIOK, 3pOCTaHHs BTPAT, CIIOKMBAHOI MOTY-
JKHOCTI Ta 3HIKEHHSI 1X €HepreTUYHUX MOKa3HUKIB. [Ipu
LOMY KOe(illieHT KOpUCHOI Iii B pobounx pexnmax AJl
3MEHIIYETHCS BiJl HOro HOMIHAJILHOTO 3HAYEHHSI (SIKE pO3-
paxoBaHO JUIA TPUBAJIOro pexxuMy podotu) Ha 1040 %,
IO MTPU3BOJUTH y IIIOMY IO 3HIDKEHHS! €Heproe(eKkTHB-
HOCTi KOMIIPECOPIB, 30KpeMa XOJIOJWIBHOTO OOJaJHaAHHS
[1, 2]. PiBHi mynbcaniii yacTtoTu oOepTaHHs POTOpa BiAK-
putux mnopmHeBux (IIK) 1 repMeTnuHHX mOpIIHEBHX
(T'TIK) xoMIpecopiB »OPCTKO periiaMeHTOBaHi i 3a/1eXaTh
BiJl TUITy 3'€IHAHHS IBUTYHA 3 TIPUBOJOM [2].

[lpu mepioguyHOMY HaBaHTa)XEHHI KpiM POOOYHX
xapakTepuctuk AJl JOLIIBbHO PO3TIsmaTH IX YacTOTHI
XapaKTePUCTUKH — 3aJIEKHOCTI BiIHOIIEHHS aMIUTITY
€JIEKTPOMArHITHOIO MOMEHTY i MOMEHTY OIOpY Bif yac-
TOTH BHMYIIEHHX KOJNWBaHb (CEpeIHbOI 4acTOoTH 00ep-
TaHHs poropa). Lle 1o3BossiE BUSBUTH y MeXaX YaCTOTHOL
XapaKTepPUCTUKHU JBUTYHIB Jiala3oH, IO BiJNOBigae pe-
30HAHCY, NPU SKOMY BEJIMYHMHA EJIEKTPOMArHiTHOIO MO-
MEHTY 3HaYHO MEPEBUIYE BEIHIHMHY MOMEHTY omopy [1].

TpamumiifHui maXing A0 MPOSKTYBaHHS CICKTPHY-
HUX MAIlUH 13 3MiHHUM (TIEPiOJMYHAM a00 MYJIBCYIOUNM)
HaBaHTa)KEHHSIM 0a3yeTbest Ha [3]: 1) 301IbIIEHH] MOMEH-

Ty iHepIii NPHBOAY 32 pPaXxyHOK 30UIBILIEHHS PO3MIpiB
poTOpa ABWI'YHA; 2) YCTAaHOBKH JIOJJATKOBOTO MaXOBHKA.
Ile mo3Bossie 3HU3UTH PIBEHH IyJbCalliil 4acTOTH 00ep-
TaHHS pOTOpa JIBUTYHIB, CTPYMIB CTAaTOpa i poTOpa, eneK-
TPOMAarHiTHOrO MOMEHTY, a TAKOX 3HOILIYBaHHS MallIMH Ta
MiABUIINTH 1X TexHiYHUH pecypc [4]. OpHak, npu 1bOMY
301IBLIYIOTHCS Y TIEPIIOMY BUMAJIKy Maco-rabapuTHI Ho-
Ka3HUKU JBUT'YHA, Y JpyroMy — maca npuBoja. Tomy,
OCTaTOYHHMH BHOIp TEXHIYHOrO pillleHHS MOTpedye aocIi-
JOKEHHST KBazictanux pexxuMiB AJl 3 BpaxyBaHHSIM Xapak-
Tepy HABaHTXXEHHs 1 BIUIMBY 3MIiHM MOMEHTY iHepIii
MIPUBO/A Ha MTOKA3HUKH Y POOOUYHX PEKUMAX.

OnTuManbHe poekTyBaHHI AJl 3 ypaxyBaHHIM Xa-
pakTepy HaBaHTa)XeHHs 3a Kpurepiem Mmakcumymy KKJI y
KBa3iCTAJIMX PEXKUMax J03BOJISIE BU3HAYUTH KOHCTPYKTH-
BHI MapaMeTpy JIBUTYHIB, sKi 3a0€3MeUyIOTh ITiABUIIECHHS
eKCIUTyaTaIlifHiX TOKa3HWKiB AJ[ I yMOB 3MIiHHOTO
HaBaHTaXKeHHs. JJaHui miaxig MiCTUTE:

1) popmyBaHHS KpUTEPiIO IHTEHCHBHUX KBa3iCTaJIUX
pexxumiB AJl [5] 3 METOIO BuU3HAYEHHS KOHKPEMHUX MUNO-
posmipie AJ], O nompebyioms NPOeKmyeants 3 ypaxy-
BAHHAM 3MIHHO20 HABAHMAIICEHHS;

2) po3poOJeHHsS 1 YIOCKOHAJEHHS MaTeMaTHYHHX
Mozeneil A/l 3 BpaxyBaHHSIM XapaKTepy HaBaHTAXKEHH,
YTOYHEHHSM PO3paxyHKy CTPyMiB, MOMEHTIB 1 4acTOTH
obepranns Ta ix myibcamii, KKJ 1 xoedirieHTa moTyx-
HOCTi B KBa3iCTalluX peXMMaxX Ha Iepiof] HABaHTAKECHHS
JUTSL TOCHI[DKEHHST POOOYHX pexuMiB [6—8];
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3) po3poOJICHHS AJTOPUTMY ONTHMAJILHOI'O IMPOCK-
TyBaHHA AJ] 3 BpaxyBaHHSIM 3MiHHOTO HAaBaHTAXKEHHS 3
METOI0 NOKPAUJEHHS IX MEXHIKO-eKOHOMIYHUX NOKASHUKIG
y keazicmamuyi [9];

4) BU3HAYCHHS KOHCTPYKTHBHHX mapaMeTpiB AJ]
KOHKPETHHUX THUIIB MOPUIHEBUX KOMIIPECOPIB, 10 3a0e3-
neuytoTh MakcumansHe 3HadeHHs KKJI y kBazicrammx
pexumax [9].

IMocTanoBka 3amaui. MeToro maHoi poboTH € 00-
I'PYHTYBaHHS MiIXOMAIB A0 MpoekTyBaHHs AJl i3 3MiHHUM
HABaHTA)KEHHSIM 3 IOKPALICHMMHU XapaKTEPUCTUKAMU Yy
pobounx pexxumax.

Kpurepiii iHTeHCMBHHX KBa3icTaTUX PpeKUMIB
AJl, sxi nparroroTh y ckinani EMC 3 nepiondyHAM HaBaH-
Ta)XCHHSAM 3alpOoIOHOBAaHO B podoTi [5]. Moro Bemmunna
PO3PaxoOBYETBCS SIK BiJHOILIEHHS MEXaHIYHOI IOCTIHHOT
IBUTYHA Ty IO €IEKTPOMArHiTHOI T Ta XapaKTepH3ye
HasIBHICTh PE30HAHCY y MeKaX 4aCTOTHOI XapaKTEePUCTH-
KU JABHT'YHA (KOJM aMIUTITyJa eJeKTPOMarHiTHOro MOMEH-
Ty M HepeBHIIye aMIUITYyAy MOMEHTY omopy M,

(m =M /M_,>1)) npu yacrori [1]

T vk
w, =0, |1- s 1
2 0 ZTE ( )

Ae ®,, @) — PE30HAHCHA 4acTOTa 1 yacToTa BIJILHUX

KOJIMBaHb Bi/IMOBIIHO.
[Ipu BiacyTHOCTI pe30HaHCY BUKOHYETHCST yMoBa [1]:

ky =Ty 1 Tg >2, (2

ne k; — KpuTepiil IHTEHCHBHHX KBa3iCTAIUX PEXH-
MiB.

CriBBiIHOMICHHS k1 > 2 MOXe OyTH OTPUMAaHO uepes
BUOIp MOMEHTY iHEpIii elIeKTPONpPHUBOIY, KIIBKOCTI map
TIOJIOCIB, ONOPY pOTOpa, IO BIUTUBAE€ HA KPUTUYHE KOB-
sanaa A (J, p, s,, M, ), 3rigHo Bupasy [1]:

_ (@5’

ky
2pM

3)
K

Ile mo3BOJISAE 3MEHITUTH BiTHOIICHHS aMILTITYI MO-
MEHTIB M 1 M, BiAmnoBinHO kputepito [1]:

1t
Vk =025 -k

3a IONOMOTOI0 KPUTEPil0 IHTEHCHMBHUX KBa3iCTalIUX
PSKUMIB TIPOBEACHO aHaii3 Tpudasuux AJl 3araabHOI-
POMHUCIIOBOTO TPHU3HAYCHHS MOTYXHICTIO Big 90 BT mo
11 xBt, 1m0 cnpoeKkToBaHi Ha CHHXPOHHI 4acTOTH 00ep-
tanus 3000, 1500 i 1000 06/xB, Ta yTOYHEHO 00JaCTh
MOIIYKY PE3CPBIB MOJIMIICHHS X TEXHIKO-CKOHOMIUHHUX
MOKA3HMKIB y KBasicTauX pexuMax. [Ipu po3paxyHkax
NPUAHATO MOMEHT iHepLii enekTponpusoay J=12-J,,

(4)

m =

Ae J,, —MOMEHT iHepLii poTopa.

YMoBi (2) BimnoBigae psx  ABOHONMIOCHUX Al
(puc. 1, a) 3 HomiHambHUME TIOTYXHOCTsIME 180, 250, 370
i 550 Br, MmomeHTam¥u iHepuii 1 KpUTHYHUMHU KOB3aHHSIMH

BignosigHo J =4,2-10"* -7,6-10*kr-M> i s, =0,46—-0,55.
Haii6inpiry mikaBicTh Uit JOCTIIKEHHS W aHaJi3y KBa3ic-
TaIUX PEXHUMIB 31 3MIHHUM HaBaHTaKEHHSM SIBIISIOTH
JIBUryHH Maiioi noryxHocti 90 Bt i 120 Br (BiamoigHo
kb = 053 i 046) 3 MaduMH MOMEHTaMH 1HEpIUil
(2,5-10%kr/m* i 2,8-107kr/m*) Ta OBUIYHM y Jianma3oHi
notyxHocreit 2,2—11 kBt (k; [ gaHoro iHTepBaiy 3mi-
Hioetses Big 0,94 1o 0,25) 3 ManuMu 3HAUYEHHSIMH KPUTH-
YHUX KOB3aHb (s, =0,25-0,15).

k,
5,0

10” 107, kM’

107 J, kem’

10" J, kem’

Puc. 1 —T'icTorpamu 3aeKHOCTI KpUTEPito iIHTEHCUBHUX KBa3ic-
TaJIUX PEKHUMIB BiJl MOMEHTY iHEpLi eJICKTPOIPHUBOLY 3:
@ — IBOTIOIOCHUMH, 6 — YOTUPHUIIOIIOCHUMH,  — LIIECTHUIIONIIOC-

HAMH AJ]

s wotupunomocHux (puc. 1, 6) 1 MECTUITOIIOCHUX
(puc. 1, 6) NBUTYHIB 00JIACTH IHTEHCHBHHMX KBa3iCTAIHX
pexumiB AJl 30iraeThcst 3 Aialla30HOM JOCHIKEHb — BiJl
90 Br o 11 xBt. BunsiTKOM, 32 BiICYyTHOCTI PE30HAHCHUX
SIBHIII, € IBUTYHH: YOTHPHITOIIOCHUH MOTYKHicTIOo 120 BT
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(J=7-10"kr-M*, 5,=05, k; =2,71) i mecTunomntocHi
notyxHictio 180 Br i 250 Br (&, =2,541 2,88, 5, =0,55 1
0,62 BIAMOBiAHO), MO OOYMOBJIECHO CITiBBiIHOIICHHIM
napamerpiB 3rigHo (3).

MartemaTH4Ha MoOJe/Ib ACHHXPOHHOTO MPHBOIA
pospobiiena y cepemopunii MATLAB-Simulink, Hamana
Onokamu: MaTeMaTH4HOi Mojeni AJl, HaBaHTaKeHb, PO3-
paxyHKy CTpyMiB, MOMEHTIB, YaCTOTH OOEpTaHHs], BTpaT,
KK]I, xoedimieHTa MOTY)XHOCTI Ta MyNbCallii CTPYMIB,
MOMEHTIB 1 4aCTOTH 00EpTaHHs B KBa3iCTAIMX PEXUMAX 13
BpaxyBaHHSIM Iepiofy HaBaHTaxeHHs [8]. [laHa Mojeib
JIO3BOJISIE TIPOBOJUTH KOMIUIEKCHUH aHali3 PeXHMIB po-
6otu AJl, yrouHroBaTH pe3yibTaTH iX PO3PaxyHKIB Ta
JIOCITI/PKYBATH MOXKIIMBOCTI TTOKpAIEHHST XapaKTEPHUCTHK
IIpY 3MIHHOMY HaBaHTa)XeHHi [6—8].

[epiognune 1 mynbcyrode HaBaHTaXeHHs [8], mio
XapaKTepHE ISl OXHOUMIHAPOBOTO (7, =1) 1 IBOUMIIH/I-

POBOIO 3 3CyBOM po0o4mx uuKiiB Ha 180° (n, =2) nopui-
HEBUX KOMIIPECOPIB OJAMHAPHOIL Mii, PEICTABICHO 3aJICK-
HICTIO MOMEHTY OIIOPY Bifl KyTa IMOBOPOTY POTOpa JBHTY-
HAa y — M,=f(y), W0 IpUKIaJeHe Yy Jiana3oHi

7 21 . .
o (y,==3 v,=mn) Ha nepiofi 2n AJS OJHOILWIIHIPO-

9
BOTO TIOPLIHEBOT'O KOMIIpEcopa Ta Ha Mepiofi 7 — JBOLU-
mingpoBoro IIK. Po3risiHyTI THITM HaBaHTa)KeHb MaroTh
OJIHAaKOBUH €KBIBaJICHTHUH MOMEHT onopy M., , Y SIKOCTi
SIKOr0 OyB NMPUHHATHI cepeaHii MOMEHT M, o 3 niepiof
3MiHM MOMEHTY HaBaHTaXeHHA T, .

YuceJbHMIl eKcIepUMEHT. [3 3acTocyBaHHAM 3a-
MIPOITOHOBAHOTO KPHUTEPII0 MPOBEICHO TOCHIHKEHHSI PO-
00uMX PEeXHUMIB LIECTUNIONIOCHUX TpHpazuux A/l 3 moc-
TIMHUM M, =const 1 3MIHHUM M, = f(y) HaBaHTa)XeH-
HSIM, XapaKTepHUM JUIS OIHO- 1 JBOLMJIIHAPOBUX IOPII-
HEBHX KOMIIPECOPIB 32 3MiHM MOMEHTY 1HEpLii MpUBOY i
MOCTIHHUM 3HAYEHHSIM KPUTHYHOI'O KOB3aHHS 3 METOIO
o0rpynryBanHas MoxkauBocTi miasuiienns KKJI. s npo-
rO BUKOHAHO aHaji3 BIUIMBY 3MiHM MOMEHTY iHepIii npu-
BOJly KOMITPECODIB Ha ITyJIbCallil eIeKTPOMAarHiTHOIO MO-
MEHTYy AM , 4acTOTH OOEpTaHHs pPOTOpa Sw, Ta €Hepre-
TuHi moka3Hukd — KKJI 1 koedilieHT HOTYKHOCTI y KBa-
3ictanux pexxumax o [8]. PesynabpraTn uncenbHUX pospa-
XYHKIB XapaKTEPUCTUK KBa3iCTAJIMX PEXKHUMIB aCHHXPOH-
Hux auryHiB: Nel — 4A80A6Y3 3 HOMIHAJIBHOIO
notyxHictio P, =700 Brt, MomeHTOM iHepmii mpuBoxy

J=46-107kr-mM?, 5,=037, k=049 Ta N 2 —
4A16086Y3 3 P, =11 kBr, J;=1287,=0,18 xr-m*
s, =0,15, k;=0,29 HaBeneHo B Ta0. 1.

s pobovoro pexxumy AJl Nel 3 mymbcyroynM Ha-
BAHTKEHHAM (7, =2) TOTYXKHICTh, KA CIIOKUBAETHCSA,
30imbIIyeThcs Ha 26,3 %; KKJI 3meHmryetscs Ha 16 %
(n=58,1 %) B MOPIBHAHHI 3 MOCTIHHUM HAaBaHTAKCHHIM
(muB. Tab6n.1). Pexxum XapakTepH3yeThCs IyJIbCAIisIMHU:
AM =440 %, Sw, =42 %. Ilpu 30iIbLIEHHI MOMEHTY
inepuii mpuBony y 5 pasiB (J, =5J;), IO BiINOBiIaE

ymogi (1), KKJ nBuryna 306inabmyerscst Ha 15,8 %, ToOTO
MPAKTHYHO IO HOro HOMiHaJdbHOrO 3HaueHHS (73,9 %).
CrymniHp Iynbcaliii yacToTH oOepTaHHS pOTopa 3HIKY-
erbesi B 4 pasu. lle mpoimocTpoBaHo ricrorpamoro Ha
puc. 2.

VY BHUNAAKy OJHOIMIIHIPOBOIO KoMmImpecopa 3 J,
MaloTh Micue myinbcamii: AM =772 %, Jw, =815 %,
mynbcamii  CTpyMiB cratopa 1 poTOpa  BiJIIOBiAHO
8iy =120%, Si, =193% [8], 1m0 NpU3BOAUTH 10 30LIbILIEH-
HS BTpaT y oOMOTKax craropa i poropa B 2,4 pas3u i 10
301IBIIEHHS TIOTYXKHOCTI, SIKa CIIOKUBAETHCS, Ta 3HHKEH-
ui1 KK/l va 27,3 % (17 =46,7 %) B NOpIBHAHHI 3 MOCTili-
HUM HaBaHTaKEHHSM. B pe3ynbraTi 3011bIIEHHS MOMEHTY
iHepIIii JAHOTO ENEKTPOIPHUBOLY Y 5 pa3iB MOMKIUBO ITiJ-
Bunutd KKJI nBuryna Ha 9,4 % — 1o 56,1 % (puc. 3).

Tabmunsa 1 — Pesynbratu 4nceslbHUX pO3paxyHKIB KBasicTanmx
pexumiB AJl MOPIIHEBUX KOMIIPECOPIB 3a 3MiHM MOMEHTY iHEp-
i npuBoRy

A | Movent |y, :
Ne lHeﬁ)Hll M, IMoxa3HUKH POOOUMX PEXUMIB
P, =3385 Br, n=74 %
Ji const
AM =119 %, dw, =2,6 %,
P, =3154 Br, n=58,1 %
Ji V‘”z AM =440 %, Sw. =42 %
n, =
! P, =3384 Br, n=1739%
1| Ja=57,
AM =42 %, dw, =1 %
P, =2952 BT, =467 %
Ji V‘”l AM =772 %, 5w, =815 %
n =
! P, =295,6 Br, n=56,1 %,
J2 = 5J1
AM =530,4 %, 6o, =26,3 %
const P, =8790 Brt, 1 =89,7 %
Ji P, =8582 Br, n =88,4 %
2 AM =120 %, 60, =22 %
var
Jy =12 P, =10550 Br, n=87,6 %
AM =97,6 % So, =17,5 %
AM

de,,
n.a

100

80
60
40
20 A Js
E J;
ot a

AM 7}

Puc. 2 — T'icTorpama noka3HHKIB KBa3iCTAINX PEXUMIB ABUI'YHA
4A80A6Y3 nBOIMITIHAPOBOTO KOMIIpECOopa

[lpu onThMaibHOMY NPOEKTYBaHHI ACHHXPOHHOI'O
neuryHa 4A80A6Y3 3 myJabCyrOUUM HaBaHTaKEHHAM (npu
11020 He3MiHHOMY Da3080My Momenmi inepyii J,) Ha OC-
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HOBi 3alpPOINOHOBAHOrO MiAX0AY [9] MOXHA ITiABHUIINTH
KK]] y xBazicranux pexumax Ha 7,6 % (1o 65,7 %) npu
BapifoBaHHI MapaMeTpaMH JBUTYHa (HAIpUKIA[, IOBXKH-
HOIO TaKeTa i YUCIOM ePEeKTHBHUX ITPOBIJIHUKIB OOMOTKH
craropa). Y nomanbmomy s minsumienss KK/ migiopa-
TH HEOOXiZHYy Macy MaxoBHKa. TakuMm 4WHOM, Uil aCHHX-
POHHHX JIBUTYHIB IBOIJIIHAPOBHX 3 3CYBOM pPOOOYHX
uuKiiB Ha 180° (n, =2 ) NOPIIHEBUX KOMIIPECOPIB ONMHA-

pHOI 1ii opsix 3 BUOOPOM MOMEHTY iHEpIlil MPUBOAY HeE-
00XiZIHO ONTHMI3YyBaTH X KOHCTPYKTHUBHI MTapaMETpPH.

AM
6,
i.a

100

80
6
40
20 J:
Ji
AM o, U] a

Puc. 3 —T'icTorpama noka3HHKIB KBa3iCTAINX PEXUMIB ABUI'YHA
4A80A6Y3 omHOIMITIHAPOBOTO KOMIIpEecopa

lNcrorpaMa mMoka3HUKIB KBa3iCTANUX PEXKUMIB JBH-
ryna Ne2 moryxHicTio 11 kBT, 3 mepioquuyHiM HaBaHTa-
KEeHHAM  (m, =1), 32 3MiHM MOMeHTiB iHepuii Ha 20 %,

mokaszana Ha puc. 4. Jis manoro AJl i3 3HAYHUM MOMEH-
ToM iHepwii mpuBomy J; =0,18 kr-m® i ManmuM 3HaueH-
HSIM KPUTHUYHOTO KOB3aHHS (s, =0,15), pO30iXHICTH MO
KK/ cknanae 2 %, dw, — B Mexax 17,5...22 %. Ile miar-

BEp/PKYE HEOOXiMHICTh MpoeKTyBaHHS AJl A7l BIAKPUTHX
MIOPLTHEBUX KOMIIPECOPIB 13 3a0€3IeUeHHsIM JOITyCTUMO-
T'O 3HAYEHHs ITyJIbCallill YacToTH o0epTaHHs poropa [2] —
y Mexax 1...2 %.
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Puc. 4 — T'icTorpama oka3HHKIB KBa3iCTAINX PEXUMIB ABUI'YHA
4A160S6Y3 onHOLMIIHAPOBOrO KOMIIpECopa

BucnoBku. 1. O0rpyHTYBaHa HEOOXiIHICTH BUKOPH-
CTaHHS KPUTEPIiI0 IHTCHCUBHUX KBa3iCTAIHMX PEXKUMIB IS
BUOOpY BapiaHTiB AJ] MopIIHEBUX KOMIIPECOPIB, SIKi MOT-
peOyIOTh YTOYHEHOTO MPOEKTYBaHHS C BpaxyBaHHSIM Xa-
paxkTepy HaBaHTA)KEHHs. 3a JIOMOMOTOI0 3aIPOIIOHOBAHO-
ro KPHUTEPil0 MPOBEIACHO aHaTi3 Ta oOpaHo cepiiHi AJl y
nmianma3oHi moryxHocteid 90 Br... 11 kBt 3a mapamerpa-

MH: CHHXPOHHA 4acToTa 0OepTaHHs, KPUTHYHE KOB3aHHS,
MOMEHT iHepuii 3 METOI TIOKpallleHHsS TEeXHIKO-
€KOHOMIYHUX TOKa3HHUKIB aCHHXPOHHOI'O NPHUBOJIA MOPII-
HEBUX KOMIIPECOPIB .

2. OOrpyHTyBaHO MiIXOAW 1O TpOoeKTyBaHHSI A]l,
1[0 MPAIIOIOTh Y CKJIAJi CUCTEM 13 3MiHHAM HABaHTaXKCH-
HaM. Iligxomm ampoOOBaHO MPH TOCTIIKCHHI POOOYHMX
PEXUMIB 1 BCTAHOBJICHO MOXIHUBICTh mimBuineHHs KK]]
TpudazHUx ImecTUnoatocHux AJ] ABommIiHAPOBOrO 3
3CyBOM po0ouMX HUKIiB Ha 180° mOpIIHEBOro KOMIpeco-
pa omuHApHOI Iii (3 MyJbCYIOUUM HABaHTAKEHHSIM) Y PO-
00UMX peKUMAX:

— 32 TPAAUIIHHUM MiIX0IOM 10 HOMIHAJBHOI'O 3Ha-
YCHHS 3aBISAKH 30UTBIICHHIO MOMEHTY IHEpPINI 3TiTHO
KPHUTEPII0 IHTEeHCUBHUX KBa3iCTAIUX PEKUMIB,

— IpU ONTUMAJIBLHOMY IIPOEKTYBaHHI (TIpH HE3MiH-
HOMY 0a30BOMY MOMEHTI iHEpIlii NMpHuBOJa) 3 BpaxyBaH-
HSIM KBa3iCTaJIUX PEKUMIB (TIpH BapilOBaHHI napamMeTpaMu
AJ) KK —na 7...10 %.

[NokazaHo, 10 [yl ACHHXPOHHUX JABHUTYHIB OJJHOIIH-
JHIPOBHUX KOMIPECOPIB OAWHAPHOI il Mopsij 3 MOMEH-
TOM iHepuii npuBoAYy Tpeba ONTUMI3yBaTH KOHCTPYKTUBHI
napameTpu A/l

3. JlouijbHICTh 3aCTOCYBaHHS MiJIXOIIB NPOEKTY-
BaHHS JIOBEICHO Ha TPHUKIAAI PO3PaXyHKY KBa3iCTaIHX
pexumiB meuryna 4A80A6Y 3 npuBoay ABOIMIIHAPOBOIO
komripecopy ( k; =0,49), B pe3yabTaTi 30iJbIICHHS MOMe-

HTY iHepuii sikoro y m’ath pasiB KK/l nBuryHa 36inbmeHo
Ha 15,8 % (mo 73,9 % npu HOMiHambHOMY 74 %). Ilpun
HOro onTUMalbHOMY IPOEKTYBaHHI IPH HE3MiHHOMY Oa-
30BOMY MOMEHTI iHEpIii MPHUBOJa Ta BapifOBaHHI JOBXKH-
HOIO TaKeTa i YUCIOM ePEeKTHBHUX IPOBIJIHUKIB OOMOTKH
craropa migBuiieno KKJI y podounx pexxumax Ha 7,6 %.

VY BUmajKy OJHOLMITIHAPOBOI'O KOMIIPECOpa OIUHA-
pHOI Iii TpaauIiiHAN MiAXiq HE € epeKTUBHUM, OCKUIBKU
npu 30UIbIIEHHI MOMEHTY iHepuii y stk pa3iB KK]I mo-
’KHA T ABUINUATH Juiie 10 56,1 % HaOImKarounuch 10 Horo
3HAYCHHS, 1[0 BiMIOBITa€ POOOUOMY PEKUMY 3 MYJIBCYIO-
YUM HaBaHTa)KEHHSIM.
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