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Puc. 3 - BanexHicTs nosHoro Tucky (P,),
Ma BeHTUNATOPa (a) Ta CTATU4HOrO TUCKY
(P,), Na senTunsTopa (6) siA BMTPaTH
ROBITPS (Q), M/C: - ~ XaPAKTEPUCTHKE
senTunsiTopa MASE 650 Borg Warner;

— XBpaKTEpVICTUKa BEHTUTIATOPA
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Puc. 4 - 3anexHicTs NOBHOTO K.K.A (1),
BeHTUAATOPA () Ta CTATMYHOTO K.K.A (1,),
BenTunsaTopa (6) Bia BUTpaTM nosiTps (Q),
MP/C: - — XapAKTEPUCTIKA BEHTUNATOPA
MAQE 650 Borg Warner; — xapakTepu-
cTuka BeHTunsitopa BMMNB 001.00. 12 - PB; 1

—~ npu 1800 06/x8; 2 — Npy 2760 06/x8

TUHHOrO K.K.A. 7, = Q) 3a BuTPaTH

o 6 mM°/c nns BeHtundTopa BMMB
001.00.12-PB sik 3a n = 1800 06/xB.,
Tak i 3a 2760 06/xB MalOTL Nepesary.
Tak, 3a BUTPaTM 4 M®/C CTaTMyHWI
TUCK BeHTuAsiTopa BMIMB 001.00.12-
PB GinbLunii NOPIBHAHO 3 BEHTUIATO-
pom Borg Warner Ha 14%, a ctatuy-
HuiA K.K.A. BAwmin 50%. OpHak 3i
36inbLIeHHsIM BUTPaTU NoHag, 6 m*/c
3a3Ha4eHi XapaKTePUCTUKIA BEHTUNS-
Topa Borg Warner cTaioTb Kpawmu.
Tak, 3a Q = 8 M*/C CTATU4HWIA TUCK |
CTaTUyHAA K.K.A. BeHTunsitopa Borg
Warner signosigHo Ha 7 % i 10 %
GinbLunit.

3. CnoxwusaHa noTyXHICTb BEHTU-
nstopa BMMB 001.00.12-PB y BCbO-
My gianasoHi Butpat Ha 5-7%
MeHwa.

4. Ha nigcrasi OTPUMAaHUX
pes3ynbTaTiB AOUITBHO PEKOMEeH/1yBa-
TU NOCTAHOBKY Ha cepiliHe BUPOG-
HUUTBO BEHTUNATOP BMMB
001.00.12-PB (YkpaiHa).

Cnucok nitepatypu

1. FOCT 10921-90. BeHTunsitops!
paavanbHele U ocesble. MeToabl

BMIB 001.00. 12 - PB; 1 - npu 1800 06/x8;
2 - npn 2760 06/x8
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Puc. 5 - BanexHicTb noTyxHocTi (N), BT BeHTunsaTopa Big
BUTPATU NOBITPS (Q), M’/C! . ~ XaPAKTEPUCTUKA
senTunsTopa M/QE 650 Borg Warner; ~ XapaKTepucTIKa
sesunsTopa BMMB 001.00. 12 - PB; 1 - npu 1800 06/x8; 2 — npn
2760 06/x8

MM TUCKOM, BT, 5ika BUSHAYAETLCS 33 POPMYNOI0

Ny=Fy-Q, (16)

Ha puc. 3-5 npeacTaBneHi aepoavHaMiyHi Xxapakrepu-
crvku BeHTUnsATopie MAIE 650 Borg Warnep BupoGHUUT-
sa Mepmanii Ta BMMB 001.00. 12 - CB Bypo6HUUTBa
¥xpaiHv Ha WBeuakocTi o6epTaxHs potopa 1800 06/xB. Ta
2760 06/xB.

Ananiz HaBefeHWX aepOAVHaMIYHUX XapakTepucTuk
seHTUnATOpiB Borg Warner (Himeduuna) 1 BMIMB 001.00.
12 - PB (Ykpaita) f03B0sISiE 3pOBUTM Taki BACHOBKM.

1. XapaKTepucTinki nosHoro Tucky P, = f{Q) i nosHoro
wx.4.m = f{Q) € ineHTM4HUMM sik 3a n = 1800 06/x8., TaK i

3a 2760 06/x8. OfHak, 3a BUTPaTAT NOBITPS NoHaa 6 M’/c
cnocTepiraeTbCs He3HayHa nepesara xapakTepucTuk
seHTUnaTopa Tuny Borg Warner. BennduHa po3GikHOCTI
Sxa3aHNX XapaKTepPUCTUK He nepesuLlye 3-4%.

2. XapaKTepucTuku cTatudHoro Tueky P, = f(Q) i cta-

a’spoaAnHaAMUYECKNX WCNbITAHWA. —
Bsegen 29.12.90. - M.: Usa-Bo
crangapTos, 1990. - 33 c.

2. FTOCT 10616-90. BeHTunsTOpbI paguanbHbie 1 oce-
Bble. Pa3mepsl 1 napametpbl. — Beegex 27.03.90. — M.:
W3p-so ctaHpapTos, 1990. - 13 c.

3. Ouayp B. A. TuapoaepomexaHvka 1 eé ucnonb3o-
BaHue B sHepreTvke AMK / B.A. Auayp v gp. — M:
N3natenscTB0 MOCKOBCKOro rocyaapCTBEHHOro arpo-
WHXEHEPHOro yHueepcuteTa umenn B.M. Fopsukuna. —
2008. - 388c.

AnHOTauMs. Pa3paboTaHo METOAUKY WCIbITaHui
aBTOTPAKTOPHbIX BEHTUNSITOPOB C NOMOLLbIO CrieynasibHo
paspaboTaHHOro U M3rOTOBAEHHOrO MennTonoLCKUM
3aBoAoM «ABTONPUBOA» cTeHaa. Anpobauus paGoTsi
cTenza Gbina BbifONHEHa MPYU CPABHUTESIbHBIX UCTIbITA-
HUSIX ABYX TUIMOB BEHTUASITOPOB, @ umeHHo M/AE 650 Borg
Warner (nponssoactso lepmanus) v BMI1B 001.00. 12 —
PB (npounssoacTso YkpanHa 3aBos «ABTONpuBOLA»).

Summary. Developed the test procedure of automo-
tive fans with the help of specially designed and manufac-
tured Melitopol plant "Autodrive” stand. Approbation of
the work of the stand was made in comparative tests of
the two types of fans, it is a MD9E 650 Borg Warner
(Germany) and VMPV 001.00. 12 - RB (production
Ukraine plant "Autodrive”).
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Ainyp B., o-p TexH. Hayk, YeGaHOR A., KaHa. TexH. Hayk (TaBpiiiCbkuii AepXaBHU arPOTEXHONOTIHHMIA yHIBEPCUTET)

MeToauka sunpobyeaHb aBTOTPAKTOPHUX
BEeHTUANITOpIB

Pospo6nieHo MeToauKy BUNpoGYsaHs aBTOTPAKTOPHIUX BEHTUISITOPIB 3a AOMOMOIOI0 CeLliabHO PO3P0G/IeHOro T2
BUroToBNIEHOr0 MeniTononscekum 3aBoaom «ABTonpusia» cteHga. Anpobadis po6oTu cteHaa byna BUKOHaHa nig 4ac
MOPIBHSILHIUX BUNPOBYBaHb ABOX TUMIB BEHTUASTOPIB, a came MA9E 650 Borg Warner (Bupo6HULTBO HiMedynHa) Ta
BMIIB 001.00. 12 — PB (Bup0o6HuuTBO 3aBOARY «ABTONPUBIL», YKpaiHa).

Kniouogi cnosa: BUNpoByBaHHsi, BEHTUNSTOP, AOCNIIKEHHS, ABUTYH, CTEH/.

MocTaHoBka NpoGnemu. Y CUCTEMI OXONOAXEHHS
ABTOTPAKTOPHYX ABUIYHIB HEOOXiAHUMM yMOBaMK € none-
PeIKeHHs NeperpisaHHs Ta NepeoXONOAXEHHs ABNryHa
Ha BCiX pexumax oro ekcnayaradii B PisHUX PebePHUX i
KNiMaTU4HNUX yMOBax po60TH MOGINLHUX MALLUH, NOPIBHS-
HO HEBENVKi BUTPATM MOTYXHOCTi HA OXOJIOZKEHHSI, KOM-
NakTHiCTb | Mana Bara, ekcniyarauiiiia HaaiiHicTb, mana
MaTepianoMICTKICTb i, O He MEeHLU BaxX/MBO, cobisap-
TicTe. OAHVM 3 FONOBHMX BY3/B, SIKN BXOAWUTb B CUCTEMY
OXOJIOMKEHHS ABMUIYHIB BHYTPILLHLOTO 3rOPaHHSI, € BEHT-
nsTop. Ha TenepiluHiii yac, Hanpuknag, y asuryHax AM3-
536 (FpocnaBCbkuii MOTOPHUI 3aBOJ) 3aCTOCOBYIOTHCS
BeHTunsTopu MA9E 650 Borg Warner (BupoBHUUTBO
HimeyunHa). MpoTe noLyky KOHKYPEHTHUX BapiaHTis Npu-
BEJIN A0 CTBOPEHHSA BeHTUnsTopa BMIMB 001.00. 12 - PB
(BMPOGHULITBO YKpaiHw), Ae coGIBapTICTb BUrOTOBNEHHS
LbOr0 BEHTUNATOPA 3HAYHO HIK4A. [INs OLIHKU MOXIIMBO-
CTi 3acTOCYBaHHA BeHTunaTopis BMIMB 001.00. 12 - PB Ha
neviryHax IM3-536, sik anbTepHaTUBHOMO BapiaHTa BEHTU-
nstopam MAYE 650 Borg Warner, BuHWKIa HEOOXiAHICTb Y
PO3pOO6Li HOBOT METOAMKI AOCSIAKEHHS aEPOANHAMIYHIX
XapakTepUCTIK BEHTUNSTOPIB.

AHanis ocTaHHiXx gocnigxeHb i ny6Gnikau Io
rONIOBHUX a@POAVHAMINHUX XapPaKTEPUCTUK BEHTUNISTOPIS
BIIHOCATLCS 3ANEXHOCTI NOBHOTO TUCKY, CTaTU4HOMO
TUCKY, MOTYXHOCTI, Sika CMOXMBAETLCS, CTATUYHOIO i
nosHoro KK, Big Butpaty nositps [1]. AepoaunHamiysi
XapaKkTePUCTUKM BEHTUIISITOPIB MOBUHHI GyayBatucs 3a
[IaHMMU aePOAVHAaMI4HIX BUNPOGYBaHb, MPOBEAEHMUX ¥
BIAMNOBIAHOCTI 3 [2], i3 3a3HAYEHHSIM OLHOTO 3 HYOTUPBLOX
TUNIB NPUEOHAHHS BEHTUAATOPa 00 mepexi (A, B, C, D).

MerTa cTaTTi — 1aT 06’ EKTVBHY OLIHKY aepoauHamiy-
HUM XxapakTepuctvkam BeHTunatopie MASE 650 Borg
Warner (Bupo6HvuTBo Himeuumna) i BMMNB 001.00. 12 -
PB (Bupo6HUUTBO YkpaiHu).

OcHOBHa 4YacTuHa. [lOCNifXeHHs aepoavHaMIYHUX
XapaKTepUCTIK BEHTUNSITOPIB BUKOHYBANNCS Ha eKCnepu-
MEHTaNbHOMY CTeHfi, KOHCTPYKLjiHa cxema SKoro Biano-
Bigae Bumoram FOCT 10921-90 (cxema C) [2]. BaranbHuit
BUNAA CTEHAA NPEACTABNEHUI Ha PUCYHKY 1.

Y BignosigHocTi 3 [1], OCHOBHI KOHCTPYKLiiHi napa-
METpU CTeHpa Taki: AiaMeTp MOBITPOBOAY 33 BEHTUASTO-
pom i nepea, Hum D1 = D2 = 710 MM; giameTp BUTpaTOMi-
pa (B Micuj 3ByXeHHs1) d = 466 MM.

© Binyp B., HeGan
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Puc. 1 - EKCNepMMeHTanbHuii CTEHA ANS aePOANHAMIMHUX
BOCNIAXEHb BEHTUNATODIB: a) — KOHCTPYKTUBHA Cxema; 6) —
3aransHni BUrNsA; 1 — BEHTUARTOP, AKMIA BUNPOGOBYETLCS; 2 —
SUMIDIOBANLHUI MOBITPONPOBIA; 3 — CTPYMEHEBUNPAMASY;
4 — NPUBIAHNI ENeKTPOABUTYH; § — APOCENbHA Waiiba;

6 - suTpaTomip (conno BeuTypi); 7 — U-noaibHuii maHomeTp anst
SUMIDIOBAHHS PIBHNL TUCKIB Y BUTPATOMIPI; 8, 9 — AVdepeHLiiHi
M2HOMETPV U5 BUMIDIOBAHHS! TUCKIB Nepe/, BEHTUIRTOPOM | 3a
rim; 10, 11 - TEPMOMETPY ANs BUMIPIOBAHHS TEMNepaTypu
NOBITPS Nepea BEHTUNATOPOM i 38 HUM

PerynioBaHHsi napa-
MEeTpiB NOTOKY MOBITPA
B aepoAMHaMidHii Tpy6i
MOXHa 3abesneuntu
LWASXOM 3MIHW 4acToTn
0BepTaHHs BEHTUNATO-
pa, ane TexHi4HO Ue
cknagHo peanisysatu,
TOMY LWBWUAOKICTb | TUCK
MNOBITPSIHOTO MOTOKY B
poBoviit 30Hi ekcnepu-
MEHTaNbHOro  cTeHaa
3MiHIOBaNCh ApOCesib-
HUMK WanBamu (puc.
2) piametpom 92, 185,
255, 340, 410, 470, 540, 580, 625 MM ( B KinbkoCTi 9 LWIT).

Ans eKcriepuMeHTanbHIX AOCHIAXEHb BUKOPUCTOBY-
8aN1Cb NPUIAAM Ta 0GNAAHAHHS 3 HABEAEGHUMU HIXYE
XapaKTepucTMKamu.

OeuryH notyxHicTio 15 kBT 3a6esneyye 4acToTy
o6epTaHHs 1800 06/xB i 2960 06/xB. MOTYXHICTb Ha Bany
eN1eKTPOABUryHa i LWBMAKICTL 06epTaHHs poTopa dikcy-
Banu 3a Jonomoroto BatmeTpa Tuny [ 365 i TaxomeTpa
TUny M2027-M1 gignosigHo.

TemnepaTypy HarpisaHHs MoBiTps B POOGOYIi 30HI
cTeHga Mg 4Yac aepopvHamisHux BunpoByeaHe nepes
BEHTUNATOPOM i 32 HUM diKCyBanu TepMoMeTpamu Tuny

Puc. 2 - fipocentoloua wait6a

OBEH 2TPMO i PM1 3 Ttepmoornopom TCM-1088.
TemnepaTypy HAaBKONMLIHLOIO CEePEAOBNLLA BUMIDIOBANU
TepmomeTpom Tuny TFA 12302554, atMochepHnii Thek —
6HapomeTpom Turny TFA 29403B BigHOCHY BOSIOTICTb NCU-
XpomeTpoMm Tuny BIT-2.

EKCnepuMeHTabHi JOCTIAXEHHS BUKOHYBaIMCS Bia-
nosiaHo ao FOCT 10921-90i FOCT 10616-90 [1,2].

BUMIpIoBaHHs }i3UUHUX BEAUYMH aepOANHAMIMHIX
XapaKTepUCTUK BEHTWISTOPA MPOBOAMAN B TaKOMy
nopsaky. Y BUMIpIOBanbHUIA NOBITPONPOBIZ 2 BCTAHOBO-
Banacs apocesnbHa waiiba 5 i3 3aaaHUM po3Mipom (puc.
1). dikcysanucs Temneparypa arMOCHEPHOro MoBITPs Ta
aTMOCHEpPHUI TUCK | 3aNyCKaBCs eNeKTPOABUIyH excrie-
PYMEHTasNbHOrO CTeHAA /1N aepPOoAVHAMINHUX BUMPOGY-
BaHb.

Pi3HULIIO CTaTUYHUX TUCKIB Y BUTPATOMIDI, MOBHWIA i
CTaTU4HUIA TUCK MOBITPSIHOTO MOTOKY 3@ BEHTUASTOPOM i
nepen HUM MPOBOAWAM 33 [ONOMOrOI0 TPYGKu [ito-
MpaxaTns i MikpoMaHoOMeTPa PIAMHHOIO KOMMNEHCALHO-
O 3 MIKPOMETPUHHUM rBUHTOM TUNy MKB - 250.

Mip Yac npoBefeHHs OOCMIOXEHb BU3HAYANM Taki
BENNUUHM:

- PI3HULIIO CTATU4HMX TUCKIB Y BUTPATOMIpI P ;

- CTaTW4HMIA TUCK NEPes BEHTUASITOPOM P, ;

- CTaTU4HWI TUCK 32 BEHTUNSTOPOM P,

- NOBHW TUCK NEpeJ, BEHTUNATOPOM P, 3

- NOBHWIi TUCK 32 BEHTUNATOPOM P,

- TemnepaTypy  HarpisaHHs
BEHTUNATOPOM 1,5

- Temneparypy HarpiBaHHs NoBITPs 3a BEHTUNSTOPOM t,;

- COXMBaHy NOTYXHICTb BeHTUnsiTOpa N.

ocnifxeHHs FIOBHOTO i CTATUYHOTO TUCKY Mepes, BeH-
TUNATOPOM i 3a HUM NPOBOAUIIM TaKUM YMHOM: CrMoO4YaTKy
MIKDOMaHOMETP BUCTABNSUIM Ha Hylb 3@ AOMOMOTOI0
nim6Ga, SKviA nigHiMae | onyckae pyxnvey cyavHy. Maikoio,
AKa pyXa€ ONTU4HY NOCYAMHY, BUCTABNSIN PIBEHb PiAnNHA
B CUCTEMI Tak, o0 BOHA CTHKANacs 3 BEPLUMHOI WTUd-
Ta-nokaxyuka. Lani Tpybky Mito-Mpanatns (sBuxig ans
BUMIDIOBaHHS! MOBHOMO TUCKY) 3a AOMOMOrOI0 YMOBOI
TPYGKM MPUEAHYBANU A0 BUXOAY MAHOMETPA, e BUMI-
PIOETLCA TUCK YCMOKTYBaHHsi. Bmukanu seHTMnaTop i
TpYy6Ky MiTo-MpaHATAs BCTAHOBNIOBANM y Npopi3 nepen
BEHTUNISTOPOM MO Yep3i Ha MooBUHY i 2/3 3HWM3y nonarti
BeHTuUnaTopa. MNpu UboMy piBeHb PiAHM B ONTUYHI NoCy-
[MHI MaHOMeTpa 3HUXYBABCS. MMOTIM ONTUYHY NOCYANHY
nigHiMany [0 TUX Nip, NOKW PiBEHb PIAMHW B OMTWYHIR
CUCTEMI | BEpMHa WTUdTa Nokaxuuka He GyayTb CTuka-
Tucs. Mo niHinAL | niMBy BUKOHYBaNM BiAiK BUCOTU CTOBNA
PIAVHM, SIKUA BPIBHOBAXYETLCS TUCKOM BCMOKTYBaHHSI.
3po6uBLLM BiaiK 32 ABOMA LKkanamu, GikcyBanm peaysb-
Tar. MoTiM wnaHra npueaHysanacs A0 BuUxoay TPy6ku
Mito-MNpanaTns, e BUMIPIOETHCS CTATU4HIIA TUCK | NOBTO-
ploBaM AocAia. Takum Xe YHOM NPOBOAMN BUMIPHU 38
BEHTUISTOPOM. BUMIpIOBaHHS NPOBOAMAM 3 TPUPA3OBOKD
MOBTOPHICTIO. Pe3ynbTat hikcyBanu Ans BCiX TOHOK.

MepeseneHHs nokasaHb WKaaM MikpomaHomeTpa nig
yac BuMiptoBanHi B Ma oGuucnioeanu 3a popmynoio

P=P K-g, ™

Ae P, - nokasaHHs Wkanm MikpomaHomeTpa nia uac
BUMIPIOBAHHS, MM. BOA, CT.;

K — koedilieHT, sKkuii BU3HAYAE PISHULIO LLIIBHOCTI

nz

nosiTps nepen

TEXHIKA | TEXHOAOFIH ANK

@1 2015 p.
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piAvHKU Ta NOBITPs 3a NneBHolo Temnepartypoio K = 0,99;

g — 3HauYeHHs MPUCKOPEHHS BINLHOrO MagiHHS, M/C?,
g=9,81 m/c2.

Bu3HAYEHHs PISHULLi CTATUYHWX TUCKIB Y BUTPATOMIDI
NPOBOANTLCS TAKVM XE YMHOM, SIK | AOCIIIKEHHS NOBHO-
ro i CTaTMYHOrO TUCKY BEHTUNATOpa. TiNbkn B LbOMY
Bunaaky Tpy6ka Mito-NpaHaTns (Buxia Ans BUMIPIOBaHHS
CTATM4HOrO TUCKY) BCTAHOBMIOETLCS Ha CepeamHy aja-
MeTpa CrnoyaTky BMTPATOMIPHOrO MPUCTPOIO, a NOoTiM Y
BUXiAHMIA (PO3LIMPIOBANBLHMIA) KOHYC aepoaMHaMi4yHOT
TPpY6M Takox Ha cepeavHy aiameTpa. Micns sBuMiptoBaHb
BU3HAYAETHCA PIHNLIA LIX TUCKIB.

ns 06pobku pedynbTarie 3rigHo [1], BUKOpucToByBa-
m Taki GOPMYNN PO3PaxyHKy.

LUinbHICTE aTMOChepHOro nositps (p,), kr/m* nig, Hac
BUNPOGYBaHHS BU3HAYAIOTH 32 HOPMYIOI0

P

iy
R.T, @
Re P, - atmocdepHuii Tuek, Ma;
R, - rasosa nocriiHa, Ax/(kr*K), R, =287 [x/(kr*K);
T, - Temnepatypa HaBKONMLUHBOTO CepefoBMLa, K.
HarpisanHs nosiTps nepep, BeHtunaTopom (87,), K,
BU3HAYaOTb 3a HGOPMYNoo

P, =

8T, =273,15+ (1 —1,), 3)
ne f, — Temneparypa ﬂOBiTpﬂ nepen BeHTUNSTOPOM,
rpaa C;

t, — Temneparypa arMoCchepHOro nosiTps, Lo

O6’emHa suTparta (Q,), M°/c, aTMochepHoro nosiTps
Yepes BUTPATOMIPHWIA NPUCTPIN BU3HA4aI0Th 38 OPMYIOD!

172 .
0 2k,
=oe—/|—%| €
a ¢
4 \p, (@)

Ae o - koedilieHT BuTpaTy conna BenTypi, « =0,985 og;

& — NOMpaBHU KOedILEHT Ha PO3LUIMPEHHS aTMOo-
cdepHOro noeiTps y BUTpaToMipi, e = 1 oa;

d - piameTp MipHOro NepeTVHy BUTPATOMIPHOTO Npu-
CTpOIO, M;

Pc — BUMIpIOBaHa Pi3HULA CTAaTU4HMX TUCKIB Y nepesi-
prosaHoMy BuTpaToMipi, Ma;

&, — NONPaBHUit KOEPILEHT Ha PO3TalLyBaHHS BUTPa-
Tomipa, &, = 1.

Ana noGynosu aepoanHamiHOT XapaKTepUCTHKN BEH-
TunaTopa 3a FOCT 10616-90 Ans KOXHOI TOYKU XapakTe-
PUCTUKKU  (APOCENOHOI  Waitbu) BU3HAYaAIOTb  Taki
napameTpu:

1. NMpopykTuBHICTL BeHTUAsTOpa (Q), M?/C piBHY
06’eMHIn BUTPATI, sika BiAMOBIfAE NapaMeTpam 3araib-
MOBaHOFO MOTOKY Ha BXO/Ii y BEHTUNSITOP, BU3HAYAIOTh 38
dopmynoto

0=0g,
Ae &, — KoeQiLEHT BpaxyBaHHs CTUCKaHHS.
-1
(180 B
T, F (5)

Ae P, - pi3H1ua aGCOMOTHUX CTATMHHNX TUCKIB 33 BEH-
TUNSTOPOM i nepen Hum, Ma;

P,; = BMHaMI4HW TUCK NOTOKY Nepefs, BEHTUNSATOPOM

6e3 ypaxysaHHs CTUCKaHHS!, KW BUHAYAETLCS 3a POp-
Mynoio

2
_ P[40,
2 (=D} ©
ne D, = D, - niaMeTp NoBiTPOBOAY Y BUMIPIOBANbHOMY

nepeTuHi, M.

2. MoBHWIA TUCK BeHTUNATOPa (Pﬂ), Ma Bu3HayalTL
BUMIPIOBA/ILHOIO PI3HICTIO aBCOMOTHUX MOBHUX TUCKIB
noTOKY 3a BEHTUNSTOPOM i Nepea HUM y BIANOBIAHO A0
dopmynun

B, =Fy—Fy G

ne P,, — aBCOMIOTHMIA NOBHMIA TUCK NOTOKY 3a BEHTU-
natopom, MNa;

P,, — aBCONMIOTHHIA NOBHUIA TUCK NOTOKY NEpef BeHTU-
nsTopom, Ma;

3. CTatuyHnii Tuck BentunaTopa (P, ), Ma BusHauaiots
BUMIPSIHOIO PI3HULIEI0 aGCOMIOTHIX CTATUYHUX TUCKIB 3
BEHTUNINTOPOM i Nepe/] HUM 3 BiapaxyBaHHAM AUHAMIYHO-
TO TUCKY MOTOKY Nepej BEHTUASTOPOM 3a GopMysiol

Py=P,—Py gy (8)

ne &, — KoedilieHT ypaxyBaHH CTUCKaHHS, SKui
BU3HAYAIOTH 32 HOPMYSOI0

a1

1 P, sTY. P
En= il Bt B
2. By T, F, ©

e x — Noka3HuK agjabatu.
4. [vHamisHnin Tuck sentunstopa (P, ), Ma susna-

4aloTb PI3HMLIEIO MOBHOIO | CTATUYHOTO TUCKY 3a hOopMy-
1010

Fn=F~Fy (10)

5. MoTyxHicTkb (N), BT, Ika CNOXMBAETLCS BEHTUNATO-
POM, BU3HaYaI0TL 33 HOPMYSIOIO:

N=Rm,-N, (11

Ae P, — NOTYXHICTb, fika niABeaeHa 0 eNeKTPpoaBMry-
Ha npueoay BEHTUNsATOPA, BT;

M, — K.K.A. enexrpoasuryHa m, = 0,89;

N, — BTpaT MOTYXHOCTI B Mepeaadi i MiAWwnnHrKax
BeHTUnsTOpa, BT.

6. MoBHWiA K.K.A. BEHTUNATOPA (1) BU3HAYAIOTb BiAHO-
LIEHHAM KOPUCHOI MOTYXXHOCTi 3@ MOBHWM TUCKOM BEHTU-
NATOpa A0 NOTYXHOCTI, fKa CNOXMUBAETLCS 3rifHO 3 Gop-
Mynoio

N (12)

Ae N, — KopucHa NOTYXHICTb BEHTUNSTOPA 38 NOBHUM
Tuckom, BT, sika BU3HAYAETLCS 3a GpOPMYNOI0

Ng=FE, @ (13)

7. CTatnyHuii K.K.A. BEHTUAATOPA (7,) BU3HAYAIOTH
BiAHOLWEHHSAM KOPUCHOI NOTYXHOCTi 32 CTATUYHUM TUGC-

KOM /10 MOTYXHOCTI, sika CMIOXMBAETLCS, 3iAHO 3 GOPMY-
noio

= N«\,\
n== -

Ae N, — KopucHa NOTYXHICTb BEHTUNATOPA 3a CTaThy-





