JladopaTopHa po6ora Ne 5 «JlocaigxeHHst
napaMetpiB masioi BEY HoBoI koHnmenmiin»
Mema pobomu O3HaOMIIEHHS 3 €E€MEHTAaMU BITPOBOI YCTaHOBKH HOBOI
KOHIIEMIIi1, pO3PaxyHOK MIJHOMHOI CHIIM KPHUJIA.
Y HBK «BIEPT» HHI[ X®TI Oyna po3pobiieHa ekcrepuMeHTalbHa
BITpPOCHEPreTUYHa YCTaHOBKA.

Hani mo BEY HIIK BJAEPT HHI[ X®DTI.

Bxiguuit niametp roHI0IM, M 0,525
IInoma BXiZHOTO BiKHA, M- 0,216
[Tnoma TypOinwu, M- 0,025

I'ongona mpusHayeHa i (OKyCyBaHHS MOBITPS B KOH(DY30pHiN YacTHHI,
IIPOBEICHHS TOBITPS dYepe3 IMepeTHH TypOIHM B LEHTPAIbHIA 4YacTUHI Ta
e(pEeKTUBHOTO BIBOY MOBITPS AUPY30poM. ['OHA0Ia BUTOTOBIEHA 3 APMOBAHOTO
ninomacty. Ii BHyTpilIHs MoBepXHs Mae rinepOoiunuii npodias. Jauuii mpodins
OyB 0OpaHMii 1151 MAKCUMaJIbHO €(DEKTUBHOTO MPOXOKEHHSI TIOTOKY HOBITPA.

JUIsi IepeTBOPEHHSI MEXaHIYHOI €HEprii B €JIEKTPUYHY BUKOPHUCTOBYBABCA
OaratodazHuii reHepaTop NocTiMHOro cTpyMmy. OCOOIUBICTIO TaHOTO TeHEpaTopa €
BIJICYTHICTh ()EPOMArHITHUX CEPACYHUKIB B OOMOTKax. 3aBISKH IbOMY
OTPUMAaHUW TPAKTUYHO HYJIBOBUM IMYCKOBUM MOMEHT 1 BIACYTHICTh BTpPaT Ha
nepeMarHiuyBaHHs CepAeHYHHKIB. MakcuMaibHa MOTYXHICTh TeHepaTopa 130 Br.
Cucrema KpiruleHHS TpPU3HAYEHA [IJI1 YCTAHOBKM TOHIOIM 3 MOXIIUBICTIO Tl
opieHTaIlii 3a HanpsiMKoM BiTpy. ['oHmona (1) BcTaHOBIEHA HA JBOX MiAMIAITHUKAX
KOB3aHH$, BUTOTOBJIEHUX 3 MIPOJUTHYHOTO rpadiTy (2), 1 BUKOHYIOTh (DYHKIIIIO
pyximBuX cTpymo3HiMmauiB. Kapkac cucremu (4) BUTOTOBJICHUN 3 MIACTUKOBHUX
Tpy® miamerpom 50 mMm. XKopcTkicTh kapkaca 3a0e3neuyerhbcsi po3Tsbkkamu (3) 3

METaJIeBOro Tpoca.




2000

Puc.1. Cxema kpimienss BEY.

1. Onuc MeToIMKN BUMIPIOBaHb 1 pO3paxyHKiB
1. CtymeHTaM MpOIOHYETHCSA IpoBeCTH MojaepHizamito Majgoi BEY. Onpaum i3
€JIEMEHTIB yIOCKOHAJICHHSI KOHCTPYKIIIi € KPUJI0, IO I03BOJUTH BUKOPHUCTOBYBATH
BEY nanoro tuny Ha HalO1IbII ONTUMAIBHUX BUCOTAX MOOJIM3Y MOBEPXHI 3eMITi.
[TinfioMHa cuita Kpuiia po3paxoBY€EThCS BIAMOBIAHO IO TEOPEMHU
JKyKOBCBKOTO: BeJIMUMHA MIAMOMHOT CHJIM MPOMOPIiHA IILTLHOCTI CEPEI0OBUILIA,
HIBUIKOCTI TOTOKY 1 HUPKYJISLIT IBUAKOCTI NOTOKY. [ligiloMHa cuna 3aBxau

CIpsIMOBaHa MEPIICHIUKYIISIPHO MOTOKY, 110 HabIrae.

Koedimient migitomHoi cumm - 6e3po3mipHa BEeTUYHHA, 110 XapaKTEePHU3YE
OiAMOMHY CHTy Kpujla TEBHOrO MNpoQuUII0 MNpU BIIOMOMY KyTi araku. Bin
BU3HAYAETHCS 1O Teopemi JKykoBcrkoro. @opmyna Mae BUTIIS!

F, = C,pv°S,
ne

F, - maiioMHa cuiia Kpuia;



C, - KoediLi€HT MHOMHI CHIH;
p - IIJIBHICTH MOBITPS HA BUCOTI MOJIBOTY;
V - MBHUIKICTh OTOKY, 110 HAOITae,
S - xapakTepHa 1IoIIA.
Barosa uiiiibHICTh IPU CTaHAAPTHUX aTMOC(HEPHUX YMOBAX JIOPIBHIOE:

p =1.225 (xkr/nm).

2. O3HallOMUTHCS 3 KOHCTPYKTUBHUME ocoOauBocTsaMu Maioi BEY.

ExcniepumenTanbHa BITPOYCTaHOBKA CKIIAIA€THCS 3:

- Tongonn (mpu3HaueHoi g (OKyCyBaHHS 1  ONTHMAJIbHOTO
BUKOPUCTAHHS BITPOBOI'O MOTOKY);

- Hwuspko coputHoi TypOiHM (mpu3HayeHOi uis  e()EeKTHBHOTO
MIEPETBOPEHHS €HEPTii BITPY MiJl 00epTaIbHy EHEPrito POTOpa);

- MerteocTantii (mpu3HadeHoi A1 300py iHPOpMAIIil Ipo CUITy BITPY);

- TlepconanbHOro kKomm'rorepa (IPU3HAYEHOrO JUIsi aBTOMATUYHOTO
3aMucy OTPUMAHUX JIaHUX);

- IIpuctpoiB 1St KpiIJIEHHS TOHI0JIH;

- IIpuctpoiB 15t TOBOPOTY FOHJOJU 32 HAIPSIMKOM BITpY.

[TincumoBau (koH(pY30p) siBIAsie co00K0 MPOQGUILOBAaHY BHYTPIIIHIO YaCTUHY



HECY40i TOHJI0JIM 1 MPU3HAYEHUH 7151 POKYCYBaHHS BITPOBOTO IMOTOKY.
Haui, chopMoBaHuil KOHPY30pHHUI MOTIK MOTpaIUisie Ha TypOiHy, pO3TallOBaHy B
IEHTPpaJbHIM YacTHHI TOHJIONM, BIJJa€ i 4aCTUHY CBO€I KIHETHMYHOI €Heprii 1
BUBOJIUTHCA B HABKOJMINIHIA mpocTip uyepe3 audysop. Hecywa rommona
BUT'OTOBJICHA 3 OYI1BEJIBHOI MIHM, 0 3yMOBIIIOE ii JICIIIEBU3HY 1 HEBEIIMKY Bary.
BHyTpimHs 1OBEpXHS TOHIOJM Mae TinepOoaiyHui mnpodinb, SKUNA MOBUHEH
3a0e3MevyBaTd MaKCHUMalbHO e(EeKTHBHE MPOXOKEHHS TMOTOKY IMOBITPS uepe3
TypOiHy.
3. OniHIOBaHHA HIBUAKOCTI BUTPAT MOBITPA.

I3 3akOHy 30€epe’keHHS Macu 1 YMOBU HEPO3PUBHOCTI MOKHA MPHUIYCTUTH,
10 BUTpATa MOBITPS B OJIMHULIIO YaCy € BEJIMYMHA MOCTIHA:
Go = Gy,

(Fo'Co) / Vo = (F1-Cy) /1 V4, (1)

ne Go, G; - BUTpaTa nmoBiTps;
Fo, F1 - mmoma mnomepedyHoro mnepepidy Ha BXOJl B TOHAONY 1 Ha TypOiHi,
BIJIITOBI/THO;
Co, C; - mBUAKICTD BITPY Ha BXOJi B TOHAOMY 1 Ha TypOiHi, BIINOBIIHO;
Vy, V1 - 00'eM 1TOBITps Ha BXO/11 B TOHIOIY 1 Ha TypOiHi, BIIMOBI1IHO.
Tak K THCK, IO CTBOPIOE TOBITPS, HE MOXKE CYTTEBO 3MIHUTH 00’ €M, TO
P()'VO:L4 = Pl'VllA.
Otpumyem Vj = V4.
Ile o3nauae, mo Fy-Cy = F;1-C;.
Maemo 3anexnicts: C; = (Co-Fp) / Fy.

3BIICH BUIUIMBAE, 1110 TIPU 3MEHIIIEHH1 JlaMeTpa, M0 SKOMY MPOXOJIUTh MOTIK
MOBITPS, HOr0 MIBUJIKICTh 3POCTAE.

Typ6ina po3sramoBaHa B IEHTpabHIN YacTuHI TOHA0IU. BoHa 3akpiruiena
Ha JBOX KYyJbKOBHUX MiIIMIUMHUKAX. TypOiHa CKIamaeThcs 3 oci, MaTounHu i 20
JonaTtei, 1o MaroTh cKkpydeHui Bua. HrokHil 3pi3 Mae Haxun 25° 1o oci TypOiHw,
BepxHiit - 38°. KinbkicTh onateil 1 ix gopma Oynu 0OpaHi eMITIPUYHO, 32 OCHOBY

Oyna B3sgTa TypOiHA BIJUEHTPOBOTO KOMIIpecopa, Mo Oyjia 4YUCEeIbHO



npomojenboBaHa A.M. JleBuenem.

Crnepeny matounHa TypOiHU IPUKPUTAa HOCOBUM OOTIYHUKOM. 3a TypOiHOIO
nepedyBae renepatop. s nmepeTBOpeHHs] MEXaHIYHOI €Heprii B €JIEKTpUYHY OyB
BUTOTOBJICHUH Oaratoda3Huii TeHepaTop MOCTIHHOTO CTPYMY.

OcoOMMBOCTSMU JTAaHOTO TE€HEpaTopa € MPAaKTUYHO HYJIHOBUU IyCKOBUU
MOMEHT, OOYMOBJIEHUH BIJICYTHICTIO (DEpOMArHiTHUX CEpPJICUHUKIB B OOMOTKaX, a
TaKOX BHCOKAa IUIABHICTh XOMy, IO Oyia OTpUMaHa 3aBASKA BUKOPUCTAHOMY
CITIBBITHOIIICHHIO YKCJIa KOTYIIOK JI0 YKCJIa MAarHITHUX TOJIIOCIB 8/9.

I'eneparop 3akpiruiennii B 1udy30pHii YaCTHHU TOHIOJIHM B 00JacTi, sSKa
HE 00TyBa€ETHCS TOTOKOM, IO BUXOUTh.

XBOCTOBA JIOTIATh 3aKPIIVIEHA Y BEpXHINA YacTUHI TOHA0IM. [Tpu3nayueHa s
OpIEHTYBaHHS FOHOJM 32 HAIIPSIMKOM BITPY.

['oH0/1a KPIMUTBCS IO OMOPHOI CHCTEMI 3a JIOMIOMOTOI0 CTPYMOIIPOBITHUX
H1IIUITHUKIB, BATOTOBJICHUX 3 MIPOJIUTUYHOTO Tpadity.

4. Po3paxyBaTu NiANOMHY CHIIy KpUJa.
J1J1st IbOTO CTIOYATKY MOPaxy€eMo, sIK 3MIHIOETHCS IIIBUKICTh YACTUHOK.
Av =V’ —v = 2v-sing,
ne:
Av - 3MIHA MIBUAKOCTI;
v, V' - TOYATKOBA 1 KIHIIEBA IIBUIKOCTI;
o - KyT aTaKH.

Po3paxyBaTu 3MiHH IMITYJIbCY MOBITPA.

m=V-p, ne V =Q-At.
ne:
m - maca, V - 00’eMm, p - ryctuHa, Q - moTik, At - yac.
[Totik Q = S"-v, e S’ = S-sina.
Maca noBiTpst m = p-v-S-sina-At.
3MiHa IMITyJIbCY TOBITPS: AP = M-Av.
Otpumaem: Ap = p-v-S-sina-At-2v-sina.

F = 2pv?S-sina — cuiia, IpOTHIEXKHA MIUIBHOCTI A0 IUIOMI KPWIA i KBajgpary



CHHYyCa KyTa aTakH.

[IpeacraBumMo 1m0 cwily |y  BUDBIO
TIEPIICHIUKYIIPHUX CHIL.

Otpumaemo 1B1 KOMIOHeHTH: Fy Ta Fy.

Fx = F-sina - cuna 1060Boro omnopy;

Fy = F-coso — migiiomna cuia.

F, = 2pv°S-sin’a;

F, = 2pv°S-sina-cosa;

Fy = Cypv°S;

F, = C,pv°S;

ne Cy = 2sin’a, Cy= 2sin®a-cosa.

CyMH

IBOX

B3a€MO3aMIHHUX

5. Bukopucratu oTpuMaHi pe3yabTaTH I aHaJi3y KOMITIOTEPHOI MOIETI.

101360 66
101353 54
10134641
10133929
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10130367
101296 54
Pressure [Pa]

Surface Plot 1: contougs

Puc. 2 Tuck Ha Kpuio 3Bepxy




Puc.3 Bun ycraHOBKH 300Ky

Puc.4 Bug ycranoBku Cniepeny




6. [IpoananizyBatu oTpuMaHi pe3yJabTaTH.

HIBuakicTh BITPY 3pocTae 31 30uIbleHHSIM BUCOTH. Tomy Bci Tunosi BEY
HaMararoThCsl MIIHATH HAa MaKCUMAaJlIbHO MOJKJIMBY BHCOTY. B sikocTi minioMHOI
CIJIM TPONOHYETHbCS BHUKOPUCTOBYBaTHM Kpmiio. [Ipm 1mpOoMy BITpOyCTaHOBKA
NOBMHHA MaTU MiHIMaJibHy Bary. 3acTOCYBaHHS JIETKMX KOMIO3UIIMHUX
MaTepiajiB Ta CTBOPEHHS TIeHeparopa Ha MOCTIMHHUX MarHiTax J03BOJIMIIO
CTBOPUTH  €KCIEpUMEHTAIbHY  BITPOYCTAaHOBKY 3  MIHIMQJIbHUMH  Baro-
rabapUTHUMHU NIapaMeTpamH.

OTpumaHi KOMMO'IOTEpHI JaHI OydM BHUKOPUCTaHI Uil CTBOPEHHS
Bipryansnoi BEY (BBEY), mio BiioOpakae BCl 0COOJIHMBOCTI €KCEPUMEHTAIBHOT
yctanoBku. Y mporpami SOLIDWORKS crBopena BEY no3Bossie ontumizyBatu
30BHIIIHIA Npo@uib roHa0IM. byB moOygoBanuil rpadik 3a1eKHOCTI MOTY>KHOCTI

B1JI IIeperay TUCKIB 1 IBUIKOCTI BITPY.
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7. 3a pe3yabTaTaMu IIPOBEICHOTO aHaJ3y 3p0OUTH BUCHOBKH 1 CKJIACTH 3BIT.



KonTponbHi nuTaHHs
1. Slkoro Tumy BITpOBa €HEPreTUYHA YCTAHOBKA JIOCIIKYETHCS B pOOOTI?
2. 3 SKMX OCHOBHHUX €JIEMEHTIB CKJIAaJAa€ThCs OCIIIKyBaHa BITPOBAa €HEPreTHYHA
yCTaHOBKa?
3. YV domy moinfrae HOBM3HA KOHIENTYaJbHOTO BUPIIICHHS IOJ0 MOJIEpHI3aIlii
JIaHO1 BITPOBOi €HEPreTUYHOI YCTAaHOBKH?
4. TIpoBeniTh pO3paxyHOK MiAHOMHOI CHITU KpHJIa.
5. SIki KOMIT'IOTEpHI J1aHi OyJiM BUKOpPUCTaH1 Jisl cTBopeHHs BipryansHoi BEY?
6. Ha mo Bkasye rpadix 3aJeXHOCTI MOTYXKHOCTI BiJ TMepemnaay THCKIB 1
IIBUJIKOCTI BITPY?
7. Ha3BiTh OCHOBHI Il€peBaru 3arnporoHOBAaHOI BITPOBOI €HEPreTUYHOI yCTaHOBKU

HaJl TPaAUIIAHUMHU.



