Camocriiina po6ota 3a Temoro 13

Tema: Po0oui pianHu 1J1st cMcTeM TiIPONPUBOIIB
3microBuii MoayJb 2 “ Hacocu, riagpo- Ta mHeBMONIPpUBOAU”
CaMocTiitHO ompaioBaTi Martepiaa 3a Temoro 13 [1], mpoBecTH po3paxyHOK
TiIPOTIPUBOIY BEHTHIIATOpA OOMPHUCKYBaya, 3TiTHO MPUBEICHOTO aJITOPUTMY, Ta
BUOpaTH HEOOXIgHE TiApaBiiuHe oOnagHaHHS. Buxigni gaHi mpuiMaroTbCs 3T1IHO
BapianTiB (Homep BapianTy BHOMpaEeThCAs MO OCTaHHIM (Pl HOMEpa 3aTIKOBOI

KHIKKH, Tabmurs 1).

1. Po3paxyHok nmapameTtpiB, BUOip i TexHiUHA XapaKTepPUCTHKA TipoMoTopa
I'iapoMoTopwH 11€ T1APOABUTYHH 0OEPTOBOI ii.
Ski11o 3rigHO 3aBAaHHA B poOOTI Tpeba po3poOUTH T1APONPUBOJ 0OEPTOBOT J1i, TO
CTYJIEHTOM BUKOHYIOTBCSI pO3paxyHKH 1 MiaA0ip T1IpoMOTOpA.
[apomotop migOWpaeTbcs 3a JBOMAa OCHOBHMMH TapaMeTpaMu: KPYyTSUOMY
MOMEHTY Ha BaJly rJIpoMOoTOopa, M Kp 1 4acToTi 00epTaHHs Bajia TiApoMOTOpa, n.

[Tinbupaerbes rigpoMoTop 3a aogatkamu [, €, XK, a floro TexHiyHi mapameTpu

MMOJAr0ThECA B TaOmumi 1.

Tabmuug 1 - TexHIYHI mapaMeTpu TiIpoMoTOpa
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3HaxoAMMO MiHIMaIbHY 1 MAKCUMaJIbHY BUTPATY T1JIpOMOTOPA 32 (OpMyIaMHu:

Qenjuin = nmin ) qO ! (1)

max
Qm - nmax ) qO ! (2)
ae N miny, N max - MIHIMaJIbHA 1 MAaKCUMAaJIbHA YacTOTa 0OEpPTaHHs BaJia I'1JpoMOTOpa,

MPUHMMAETHCS 3T1THO 3aBIaHHS,
Jo - poOoumit 06’ €M rigpoMoTOpa, IPUHMAEThCS 3 TaOIHIT 1.



3HaxXoAMMO Tepenaj THCKY Ha T1IPpOMOTOPi 3a (OPMYIIO0

2-w-M
M =2 3)
7. Y

ne M, - KpyTsuMii MOMEHT Ha Bally IiJpOMOTOpa, IPUHMA€EThCS 3T1IHO 3aBIAHHS;
Ny - Mexaniyauit K.K.JI. rizpomoTtopa, mpuiimMaetbcs 3 Tadmuill 1;
Jo - poOoumii 00’eM TiApoOMOTOpPa, MPUMNMAETHCA 3 TAOIHII 1.

2. Bubip esiemeHTIB rizipoanapatypu i o0rpyHTYBaHHA ii NPU3HAYEHHA

Jlo rimpoamnapartypu BiTHOCSTHCS: Apoceni, (iabTpH, KJIamaHd, PO3MOIITbHUKH,
JUIBHUKH MMOTOKY, T1IAPO3aMKH 1 1HIIE.

[Ipu BHOOpP1 eneMeHTIB TiApoanaparypd HEOOXITHO 3a0€3MEeYUTH JOTPUMAHHS
YMOBU — TPOITYCKHA 3/IaTHICTb KOXXHOTO €JIEMEHTa TiJpoamnaparypu IMOBUHHA OYyTHU
OUIBLIOI0 BUTPATH PIAMHU riApoMoTopa, TOOTO Q> Qy, @ TAKOXK HOMIHAJIBHUN THUCK
NoBMHEH OyTH OLIBIIMM TMepenajgy TUCKY Ha TiApoABUTYHI, ToOTO P, > AP,
BpaxoByrour 111 yMOBH 3a JOJaTKOM 3 MIAOMpPAaEMO €JIIEMEHTH Tiapoamnaparypu 1
TEXHIYHI MapaMeTpH iX BHOCUMO B TaOIHITIO 2.

Tabmuug 2 - TexHIYHI NapaMeTpu Tigpoanaparypu

Howminannanit HominanpHa [lepemnan
Maca,
HasBa Tun TUCK, Pyom, sutpata, Quoy, | TUCKY, AP,
3 KI'
MIla 1/xB (M°/[C) MIla

Jani B poO0OTI OOIPYHTOBYETHCS (ONMUCYETHCS) MPU3HAYEHHS KOKHOTO 3 €JIEMEHTIB
T1APONPUBOLY.

3. Po3paxyHok apocens

Po3paxyHok apocenst Ha BIAMIHY BiJ] IHIIINX €JIEMEHTIB, BUKOHYETHCS B 3B’ SI3KY 3 THM,
10 JIpocesieM Oe3MocepeTHbO PETYIIOETHCS BUTPATH PIIMHH B T1APOCUCTEMI 1
BCTAHOBITIOETHCS MEBHUH 3B 30K MK TMEPENaioM TUCKY JI0 1 TICIs APOCeis Ta
BUTPATOIO PiJIUHHU.

JliaMmeTp IpOCEIBHOTO OTBOPY 3HAXOIUTHCS 32 (POPMYIIO0



4.
d = Q;p , (4)
w-m |—-AP
yo,

ne  Qu,— BUTpaTa piluHU (IPOITyCKHA 3aTHICTh JIpOCEN), IPUIMAEThCA K paHille
supaxyBana Quy nin= Quo mins 800 Qup mar = Quomar (THE. mimpO3ALN 1);

1 — koediuient putpatu 0,4...0,8;

Ap — BTpaTH TUCKY, IUB. JTOAATOK 3;

p — TYCTHHA poO0YO0i piIMHHU, IUB. 10AaTOK JI.

TakuM 4uHOM, JUUIS 3a0€3MIeUeHHs] HEOOX1JHOI TEXHOJIOTTYHOT IIBUIKOCTI
BUX1JIHOI JIATIKU Y BUOPAHOMY CTaHJAApPTHOMY Jpoceili Mae OyTH BCTAaHOBJIEHUM OTBIp 3
JiaMeTpoM, IO BIATIOBia€ BUPAaxXyBaHOMY BHIIIC.

4. TinpaBaiuHuil po3paxyHOK TiApoJiHii

["ippaBaiyHU pO3paxyHOK TIPOJIIHINA MOJSArae B 3HAXOAKEHHI JllaMeTpa
TpyOONPOBOAIB, MIBUAKOCTI pyXy PiAMHM 1 BTPAT TUCKY B HUX.
HiameTp TpyOOIIPOBO/IiB 3HAXOIUTHCA 32 POPMYIIOIO

’ (5)

ne Q.. - BUTpara pimuHu Ha rigpoaBuryHi — rimpomoropi (Qu ),

V. - €KOHOMIYHO JOLIbHA MIBUJKICTh PYXY PIAUHU B TPYyOONPOBOAL, MPUNMAETHCA
2...4 m/c.

Onepxanuii 3a hopmysioro (5) AiaMeTp OKPYTasLeMO 0 OJUKUYOTO CTaHIapTHOTO
3HAUEHHS, KE MPUUMA€EThCS 3a A0JaTKOM K, SIK BHYTpIIIHIN JlaMeTp B 3aJ1€KHOCTI Bij
nepenaay TUCKY Ha ripoaBuryHi AP rm.

3HaX0AMMO JIHACHY CepeHIO MBUKICTh PyXY PIAMHH CIIOYATKy B TPyOOIpO-
BOJIaX, a OTIM B pyKaBax 1o ¢Gopmyi.

4.Q2()

=T 5, 6

ne  Q,p - BUTpaTa riipoaBUryHa, MpuiMaeThCs 3a popmyroro (3);

d - miametp TpyOOmpOBOIY a00 pyKaBa.

Brpatu Tucky B TpybonpoBoai AP, ckiianaroTbes 3 BTpaT B MICIEBUX OMOpax 1 Mo
JIOBXKHHI, 1110 MO>KHA OTMTMCATH TaKor (hOPMYJIO0

AP, = AP ,+ AP .., (7)
Je AP u - BTpaTH TUCKY B MICIIEBHX OTIOPaXx;

AP o5 - BTpaTn THCKY 110 IOBKHH.



BTpaTI/I THCKY B MiCHeBI/IX OIIOpax BU3HAYAKOTHCA 3a 3aJIC)KHICTIO

L RAVARY

APM:?T, (8)

ne ¢ - KoedilieHT MicieBoro omnopy, 0,99;

p - TycTHHA POOOYOl piIMHM, TPUHMAETHCS 3a 1oaatkom JI (poGoua pignHa
BUOWPAETHCS B 3aJICKHOCTI BT TEXHOJIOTIYHOI OTmepaitii);

V - cepenHsi MWBUIKICTH PyXy PIIMHU B TIAPOTIHISAX, MPUHAMAETHCA, SIK 3HaM/IeHa
3riAHO 3 3aiexHicTio (6). Tak K mpu NpPOEKTyBaHHI MOXJIMBI BapiaHTH MPH SKUX
JiaMeTp pi3HUX JIUISHOK ( TpyOompoBoa, ado pykaBa ), Ma€ pi3He 3HAYCHHsI, TO 1 BTPAaTH
TUCKY B MICIIEBUX OIOpax B IIbOMY BHUIAJKY CJIiI BUPAXOBYBAaTH OKPEMO 3 BPaxXyBaHHSIM

PI3HUX 3HAYCHb MIBUAKOCTI PYyXY PIAUHU;
Z - KUIbKICTh MICLIEBHUX TiAPaBIIYHUX OMOPiB( MOBOPOTIB), MPUMUMAETHCS 3TIAHO 3

TEXHIYHUMHU YMOBAaMH pOOOTH T1IPONPUBOJTY, PEKOMEHIYETHCS IPUUHSTH 4...7 OMOpiB.
BTtpatu THCKY 1O TOBXKUHI BU3HAYAIOTHCS 32 3AJIEKHICTIO

I.VZ.
d 2

4p,,, = A- P, ©)

1€ A - Koe(ILieHT TiAPaBIIYHOTO TEPTS, 3HAXOJUTHCS 32 MOPSAKOM, SIKAN
BUKJIAJICHUN HUXKYE,;
| - noBxuHa TpyGOnpoBOAiB (TimponiHiii);
d - miameTp TpyOOIIPOBOIIB (TiAPOITiHII), MPUUMAETHCS AK 3HANHICHUH 3a
hopmyoro (5);
V - cepenHsi MBUIKICTD PYXY PIIMHU B T1APOIIHIT, IPUUMAETHCS aHAIOTTYHO
3aJIe)KHOCTI (6).
p - TycTHHA poGoUoi pimmu, 890 kr/m’,
KoediwieHT rigpaBaidHOTO TEPTS PO3PAXOBYETHCSA 3a (PopMyjaMu 3aJIEKHO BiJl
peXUMY pyXy pIAMHU. PexuM pyxy piIMHM BCTAHOBIIOETHCS MO yuciy PeitHonbaca, sike
BUPAXOBYETHCA 32 (HOPMYIIOI0

V.d
- 10

e y (10)
ne V - cepenHs WBHIKICTh pyXy poOoUoi piAuHM, TUB. hopmymy (6);

d - miametp TpybomnpoBoay (TiapoiiHii), 1uB. hopmyiy (5);

V - Kkoe(dilieHT KIHEMaTU4YHOI B A3KOCT1 po00o40i piaunu, 40- 107 m?/c.

Pexxum pyxy piIMHA BU3HAYAETHCS IUISIXOM MOPIBHSHHS BUPaXyBaHOTO YHUCIIa
Peitnonpaca, Re 3 kpurnannm, R, =2320.

SAxmo Re menme R , - pexxum pyxy BoJgu JaMiHApHUM 1 KOe(ILIEHT A

BHUPAXOBYETHCSA 32 POPMYIIOIO

R

A= (11)

64
R

e



3)
ne R, - Bupaxysane uucino PeitHonpzca.

SAxmo x Re 61nbme R , pesxuM TypOyIeHTHHI 1 TOJ1 HEOOX1THO BU3HAYUTH HOT0
30HY, II0 POOUTHCS 3a JAOMOMOIOI0 MEPIIOro 1 APYroro rpaHUYHUX uncen PeitHonbca,
TOOTO R 1 1 Re 12, K1 B CBOIO Yepry BU3HAYAIOThCA 32 3aJIEKHOCTAMH

eepl eep?2

ne  d- giametp TpydomnpoBoay, muB. hopmyiy (5);

A- BHCOTa BHUCTYIIB IIOPCTKOCTI Ha BHYTPIIIHIM MOBEpXHI TpPyOOmpoBoOaYy,
0,3...0,7 mm.

Orxe, Akmo BupaxyBaHe yucino PeiiHonbaca Re < Rg .,;  Oyne marm micie
T1ApaBIIYHO TJ1a/1Ka 30Ha 1 KOEQIIIEHT A BUPAXOBYETHCS 32 3aIE€KHICTIO

P 0,316

4R &)

Axmo x Re > R 1, ane Re < Re p Oyzne mMatm Mmicue mepexinHa 30Ha i
KOe(]IIIEHT BUPAXOBYETHCS 32 3AJICIKHICTIO

A=011-4|—+—. (14)

Axmo x Re > R. 2, TO 30Ha Oyne mopcTka 1 KOeQIIEHT BUPAXOBYEThCSA 3a
3aJICKHICTIO

A=011-4 3 (15)

Buaiimosim AP, i AP, 3a hopmynoro (7) 3HaXOIATLCS 3araibHi BTPATH TUCKY.

5. Po3paxyHok mapamerpiB, BUOip i TeXHiYHA XapaKTepuCTUKA TiApoHacoca

['inponacoc migOWpaeTbes 3a ABOMA OCHOBHMMHU TEXHIYHUMM TMOKAa3HUKAMH —
THUCKOM 1 ITOAAQYEI0 PIAUHU, K1 TOTPiOHI AJis 3a0e3nedueHHs] poOOTH TiAPONPHUBO/IA.
THuCK BU3HAYAETHCS 32 3AJIEKHICTIO

P, =A4P,,+ AP, + AP

i (16)
ne A P,y — mepenan TUCKY Ha TiapOABUTyHI (TiApOMOTOpi), MPUMUMAETHCS K paHiIIe
3HalAeHui 3a popmyioro (3);

A P, — 3aranbHi BTpaTé TUCKY B TiApOJIiHii, IPUAMAIOTLCS K paHillle 3HaleHi 3a
hopmyaoto (7);

AP,, — nepenax THCKYy B elleMEHTax Tifpoanaparypd, HPHUMAEThCs 3TiTHO 3
TabnuIero 2.

[lopaya piauHu NpuiMaeThCs, AK paHillie 3HalIeHa BUTpaTa AJis FiApoMoTopa
Qrwm, qus. opmyiy (3).

Ha mizcraBi 3HalieHux TUCKY 1 moaadi 3a gogatkamu € 1 XK migOupaeThcst Hacoc 1
HOTO TEXHIYHI MTapaMeTPH 3aHOCITHCS B TAOJIHUIIIO 4.



Tabmuns 4 - TexHIYHI MapaMeTpu TiIpoHAcoca

s Yacrota - .
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Jlns 3a0e3nedyeHHss HEOOX1MHOI TMojadl Hacoca WOro Basl MOBUHEH MaTH TNEBHY
4acTOTy 0OepTaHHs, 3HAXOIUTHCSI BOHA 32 (POPMYJIIOIO

max
n= QZH
QO ) 7706

max . o
IS QZH — II0Aa4a rigpoHacoCa MakCuMaJjibHa, IIPUUMACTHCA SIK MaKCUMaAJIbHa

BUTpAaTa T1IPOIIIIIHIPA, TUB. hopmyiy (2);
(o - pobounii 00’eM rigpoHacoca, MpuiMaeTbes 3 Ta0IuUl 4;
Mo — Koe(IleHT moJavl Hacoca, TPUIMAaEThbCs 3 TaduIl 4.
VY BiANOBIHOCTI 13 3HANIEHOIO HEOOXI1THOIO YaCTOTOI OOEpTaHHS Bajla
ripoHacoca miA0upaeThCs ABUTYH JUIsl HOrO MPUBOAY, B pOOOTI ABUTYH HE

| (17)

N170MPAETHCA.
Busnaunmo K.K./I. rigpornpuBoga 3a ¢popmysoro
Q. -AP
_ X20 20
77271 _ P '7720.77271’1 (18)
QZH ) Z2H
me Q,, — Burpara rigpomoropa Q,, IpUMMAETbCS 3MIIHO 3 OJEpKaHMMU

3HauYE€HHAMH 3a GHopmyIioro (2).
A P,y — nepenaj TMCKY Ha TiApOABUTYHI, MPUAMAETHCS aHaIor gHo Gpopmyii (3);
P.,,— tick rimponacoca, npuiiMaeThCs 3riIHO 3 BH3HA4eHUM 3a Gopmyioro (16);
Q., — mogaya rizponacoca;
M., — noBuuii K. K. JI. rinpoasuryHa, npuiimaeTtbes 3 Tabnuni 1;

M — mosHuii K. K. JI. rizponacoca, npuiiMaeTses 3 Tadmui 4.



Tabmuis 1 - Buxiani xaHi rigponpuBoaa

\E BapianTu

o IlokasHUKHU

= 1 |2|3|4|5|6|7]|8|9]o0

1 2 3 4 5 6 7 8 9 10 | 11 | 12
KpyTsiunii MOMEHT
Ha BaJly BEHTUJIS- 150 | 170 | 90 | 125| 130| 160 | 180 170 | 1/5| 80
Topa, My,, H'm

1 [Hamip BeHTHIIATOpPA 3MIHIOETHCS MPH PErYJIIOBaHHI YaCTOTH 00epTaHHS pOTOpa
BentmsiTopa, n=10...15¢ "
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JlopaTtok 3
OcHOBHI napaMeTpH eJIeMeHTIB riipoanaparypu
Apoceni
Harimenia
: : Btpara | Cymapha
HowminaneHa pexkoMmeHn- (Hominan )
., | THCKY IPH BUTpaTa He OpieHT.
Tunoposmip BHTpaTa JloBatia bHIH HOMIHAJIBHIHM| OlIbIIE, Maca, 1iHa,
MacTuia, [BUTpaTa, HE| THCK, . 6 KT
x10"* M 3/c| 6Gimpme MIla | BHTPatiHe 8 19 TPH
«10-% a1 ¥c oinemn, MIla| ™ “/c
Jlpoceri 31 3BOPOTHIM KJIallaHOM
JIK-10 2,6 0,25 32 0,3 0,03 4,23 | 16,0
JAK-10K —- -I= ] ~l- —l- —l- | 435 | 180
JK-12 4,1 — |- — |- — |- — |- 41 | 150
J12K —- -I= ] ~l- —l- —l- | 432 175
JK-16 6,6 0,3 — |- — |- 0,05 53 | 20,0
JAK-16K —- -I= ] ~l- —l- —l- | 54 | 220
JK-20 10,5 — |- — |- — |- — |- 5,28 | 20,0
JIK-25 16,6 0,5 — || - 0,4 0,06 7,85 | 34,0
JIK-32 26,6 — || - — || - — || = — || = 9,94 | 420
Jpoceni 6€3 3BOPOTHHOTO KJlanaHa
I'55-32A 2 0,04 12,5 0,4 0,06 3,7 9,0
['55-32 3 — || - — || - —|- — |- 3,7 9,0
I'55-33 5,8 — |- — |- — |- — |- 3,7 9,0
['55-34 11,6 — |- — |- — |- — |- 3,7 9,0
I'55-35A 16,6 — |- — |- — |- — |- 96 | 11,0
I'55-35 23,3 — |- — |- — |- — |- 9,6 | 12,0
I'55-36A 33,3 — |- — |- — |- — |- 9,6 | 12,0
'77-31 1,3 — |- — |- — |- — |- 2 7,0
I'77-32A 2 — || - — || - —|- — |- 2 7,0
1'77-32 3 — || - — || - —|- — |- 2 7,0
I'77-33 5,8 — |- — |- —| - —| - 2,5 8,0
1'77-34 11,6 — || - — || - — || = — || = 2,5 8,0
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