ol
MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUPEXX/IEHUE
BBICILIET'O ObPA3OBAHUA

«IOHCKOU 'OCYJAPCTBEHHbBIN TEXHUYECKU YHUBEPCUTET»
(ArTY)

Ka(benpa «FI/I,Z[paBJ'II/IKa, THAPOIIHEBMOABTOMATHUKA 1 TCIIJIOBBIC IIPOLCCCHD)

OTYET

10 MPaKTUYECKO padboTe

10 JUCHHUITIIMHE _YCTDOfICTBa TUAPABINYCCKUX U THEBMATHYCCKHUX CUCTCEM

Ha temy: 3ydeHue CTpYKTYpbI U 3JEMEHTHON TMAPABINYECKOTO TPUBOIA

CriennanbHOCTh (HampaBiIeHUE)

O6o03Hauenue nadbopaTopHbix pador _ YITIC-1 rpynmna
ABTOp
(9.1.0.) (IToxmmuce)
[IpenonaBarens
(®.1.0.) (IToamuce)

PocroB-na-/lony
20_ .



1. CTPYKTYPATUAPOIIPUBOJA

1.1 MH3yuutb OCHOBbI (DYHKUMOHHUPOBAHUS, KOHCTPYKLIHIO, TEXHUYECKUE
XapaKTEPUCTUKN HANPABISIIOLIEH, PETYJINPYIOLIEH U CUIIOBOM THAPOAIIAPATYPHI.

1.2 TlpuoOpereHue TMNPaKTUYECKUX HABBHIKOB IO pa3paboTke, cOOpke U
ONPENEICHUI0 KOHCTPYKTUBHBIX MApPaMETPOB OCHOBHBIX 3JIEMEHTOB IPOMBIIIJIEHHOTO
TUAPONPHUBOJIA.

1.3 3akpemieHne TeOpPETUYECKUX 3HAHUM 10 pa3feny «Y CTPOMCTBA U DIIEMEHTHI
TUAPOIPUBOIAY.

['unpaBnuyeckuid  MPUBOA M CUCTEMBbl  THUAPOABTOMATUKH  SIBISIOTCS
MEePCIEKTUBHBIM CPEJCTBOM aBTOMATH3allMM MPOM3BOJICTBEHHBIX IMpoleccoB. Takue
CHUCTEMBl HUMEIOT Psii TMPEUMYIIECTB M OTKPBHIBAIOT OOJBIINE BO3MOXHOCTH IS
CO3/IaHUS MAIIHH C yIy4IICHHBIMU XapaKTePUCTUKAMH:

e [lpu mepemavye WMASHTHYHOW MOIIHOCTH THIPOMOTOPHI OOJiee KOMITAKTHBI (WX
rabaputsl cocTtaBisaioT 12-20% ot raGapuTOB THUAPOABHUTraTENs) OHU MEHEe
METaJUIOEMKH, UMEIOT 00Jiee BBICOKOE OBICTPOICHCTBUE CpadaThIBAaHUSI.

e [IpocToTa BHIMOTHEHHS OECCTYNEHUATOTO PETYINPOBAHNS CKOPOCTH JIBIDKEHUS U
PEBEPCUPOBAHHOTO TMPSIMOJIUHEHHOTO JBMKEHUS  C IUIABHBIM Pa3rOHOM M
TOPMO>KEHHEM.

e ABTOMaTH4YecKas 3aluTa MPHUBOJA OT MEPErpy3KH, MPOCTOTa CKa3KW, MOHTAXa,
00CITy>KUBaHUS.

¢ (CnocoOHOCTB pa3BUBATh OOJIBIIE CTATUYECKHUE YCUIIUS U KPYTAIIAE MOMEHTHI.

Puc.1 — CtpykrypHas cxema 00beMHOTO THIPABINIECKOTO TPUBOIA



T'uoponpueooom nazvieaemcs -

B o6miem cirydae rujpaBinuecKie CHCTEMbBI COCTOST U3 CIICTYIOIITUX TUITOBBIX
YCTPOWCTB:
1. O0bemMHBbIe THAPABJINYECKHE MAIIIUHBI:

a) MWcnosHuMTeJbHbIE  YCTPOMCTBA:  TUAPOMOTOPBI  YCTpoWcTBa s
npeoOpa3oBaHus THAPABIMYECKON DHEPIUM >KUJIKOCTH B MEXAHUYECKYIO SHEPIHIO
JIBWDKEHUST BBIXOJHOTO 3BEHA (Bpamjaromierocs - TUIPOMOTOPHI, BO3BpPATHO-
MOCTYNATEIBLHOTO - CUJIOBBIE IIUIUHIPHI).

6) MHcrouHuMkMm DJHepPruM: HACOChI YCTpOWMCTBa Juisi TpeoOpa3zoBaHuUs
MEXaHMUYECKON SHEPTUU BXOJHOTO 3BEHA (JIEKTPOIBUTATENb - HACOCHI, PYyYHOU PUBOJ
- IOMITbI) B TUPABIMYECKYIO SHEPTHUIO YKUIKOCTH.

2. 'mapoanmapartypa :

a) Peryaupyromiue ycTpoiicTBa 1Ji1 U3MEHEHUS MapaMeTpOB paboueid KUIKOCTH
(maBneHust U pacxoja), T.€. HAMOPHBIC 30JOTHUKH, MPEIOXPAHUTEIbHBIC KIIAIAHBI,
PEAYKIMOHHBIE KJIallaHbl, MOMOPHBIE KJIAMaHbl, pejie AaBICHUS, JPOCCEIIsl, PETYJISITOPhI
pacxona;

0) Ynpapasiiomme yCTpOiCcTBa Il U3MEHEHHUS HAIpaBJICHUS JBMKCHHS MMOTOKA
paboueit )KUAKOCTH (pa3IuYHbIC paCTpeICTUTENN ).

3. Ilpubopsl - ycTpoiicTBa IJsi KOHTPOJS TapaMeTpoB TMOTOKa paboueit
KUAKOCTH (MaHOMETPBI, TEPMOMETPHI, PACXOIOMEPHI, JATYNKH TEMIIEPATYPhI, TaTUYUKU
JTABJICHUS ).

4. EMKOCTH, THAPOAKKYMYJIATOPHI - PE3EPBHBIEC HAKOIIUTEIIN SHEPTUU.

5. Tmapoaunum - TpyOONpoBOABI (KECTKHME W THOKHE), OOEeCIeurBaroIre
nepeavyy aHepruu MoToka.

6. KoHaumuoHepbl — yCTPONCTBA NJIsi CTaOWIM3allUd TEMIEPaTyphl padouei
KUJKOCTH (TETUIOOOMEHHBIE ammapathl, 0aku U T.1.).

7. BcmomorarejibHble yeTpoiicTBa (GUTUHTH, GUIBTPHI, pe3epBYaphl U T.1.).



2. THAPABJIMMECKUE HUJINH/IPbI

I'uapaBiauyYecKue UMIMHAPBI — 3TO MPOCTEHIINE MO KOHCTPYKIIMH OOBEMHBIC
TUAPOMANINHBl MPEAHA3HAYEHHbIE I BBIIOJHEHUS JIMHEWMHBIX JBWKEHUH, a B
COUYETAaHMWU C MPeoOpa3yIIMMH MEXAHHMYECKUMH NEpeladyaMy THUIla IIECTEpHsSI-peika
WJINA BUHT-TalKa U JUIs YTJIOBBIX NIEPEMEILIEHUM.

KoHcTpyKius ruipounanHapa 3aBUCUT B OCHOBHOM OT II€JIEH €ro NpHUMEHEHUsI.
HeBaxxHO, r1e rTUAPOLMIIMHAPEI HAXOAAT CBOE NPUMEHEHUE — B CTAHKaX, Pa3jIMYHBIX
MEXaHU3MaX, THIPOTEXHUYECKOM CTPOUTEIBCTBE C HCIIOJIB30BAHUEM CTaJbHBIX
KOHCTPYKIMH, B CTAJEIUTEHHOM MPOU3BOJCTBE WM JIPYTUX Ciy4dasx — JJs BCeX
MOJOOHBIX 33]1a4 CO3/1aHbl MOAXOASIINE KOHCTPYKIUU.

I &8 2 3 456 7

Puc. 1 - KoHcTpyKIMsi MOPIIHEBOTO THAPOLUMINHAPA ABYCTOPOHHETO AEUCTBUS

B kayecTBe npumMepa pacCMOTPUM KOHCTPYKIMIO IOPIIHEBOIO T'MAPOLMIIMHIPA
JBYCTOPOHHETO JEHUCTBUS, KOTOPBIN MPUBEAECH Ha pUCYHKE 1.

OCHOBOW KOHCTPYKIIMHU SBJISETCS TWJb3a 2, TIPEACTaBIISIIONIas coboil TpyOy ¢
TIIATENbHO 00paOOTaHHOW BHYTPEHHEN MOBEPXHOCTHI0. BHYTpH I'iiib3bl epeMeniaeTcs
NOpIIeHb 6, WMEIINKA pPE3WHOBBIE MAHXETHBIE YIUIOTHEHHMS S, KOTOpBIE
MPENOTBPALIAIOT TEPETEKAHUE JKUIKOCTH M3 TMOJOCTENM UWIMHAPA, PA3AEIEHHBIX
MOPIIHEM. YCHWJIHE OT MOpPIIHA NEPEAacT IMTOK 3, UMEIOUMH IOJUPOBAHHYIO
MOBEPXHOCTh. /{1151 ero HarpaBieHus: Ciy>)kUT rpyHaOykca 8. C 1ByX CTOPOH THMJIb3bI
YKPETJIEHBI KPBIIIKH ¢ OTBEPCTUSIMU JJIs1 IOJIBO/IA U OTBOJA paboyeil )KUIKOCTH.

VYIUIOTHEHHE MEXIy IITOKOM M KPBIIIKOM COCTOMT M3 JIBYX MAaH)KET, OJHA W3
KOTOPBIX MPEAOTBPAILNAECT YTEYKH JKUJIKOCTHM W3 LWIMHAPA, a JApyras CIyXKHUT
rpsasecbeMHUKOM 1. IIpoymmua 7 choyXuT [ TOABHXKHOTO —3aKPEIUIEHUS
rupouwinHapa. Ha Hape3aHHyr 4YacTh IITOKAa KPENHUTCS NPOYLIMHA WU JETallb,
COEAUHSIONIAs TUAPOLUMINHIP C OJABUKHBIM MEXaHU3MOM.



Iy NOABEMA-

TMAPAB/IMHECKMIA HACOC

rMAPOMOTOP
NPUBOJA
TYCEHMULY \\

TMAPOABUTATENL
MOBOPOTA CTPE/bI

3YBYATAR
NEPEAAYA

Puc. 2 - IlpuMenenue CUIIOBBIX TUAPOIMIIMHIAPOB B IPUBOJIE CTPEIIBI KOBIIIA
JKCKaBaropa

[IpumMepoM UCIONIB30BaHUS THAPOLMIIMHIPOB JIBYCTOPOHHEro AeicTBus (puc.l)
C MpOYWIMHAMHU JJIl KPEIUIEHUS B KAaueCTBE CHIIOBBIX THAPOIBUTATENICH, MOMKET
CIIY’KUTb THJPONPHUBOJ YIIPABICHUSA CTPEIOW 3KckaBaropa. 3aech ['Ll BBITONHSIOT
3a/1a4M OJbEMA U OIYCKaHMs CTPEJIbI KOBIIEBOI'O DKCKABaTOPa, a TaK K€ UCIOIHAIOT
paboyee JBUKEHHE KOBIIA.

OCHOBHBIMH  NapaMeTPaMH  [OPIIHEBOIrO  T'HAPOLWIMHIPA  SBJISIFOTCS:
auamerpsl nopwHa D v mroka d, padoyee naBienue P, u xox mopuins S.

Puc.3 - PacuetHas cxema OJTHOIITOKOBOTO THIPOIUINHIPA

PaccmoTpuM mopmiHeBOM THIPOLMIIMHAP € OAHOCTOPOHHUM IITOKOM (puc.4.6).
[To ocHOBHBIM ITapamMeTpaM MOXKHO OMPEAETUThH CIEAYIONNe 3aBUCUMOCTH:

1) Ilnomanp MOPIIHS B MOPIIHEBOW IMOJOCTH | M B INTOKOBOHM IOJIOCTH 2

COOTBCTCTBCHHO.
0 WD —d?)
4 4



2) Ycunue, pa3BUBacMOE MTOKOM THAPOLMIMHIPA TIPU €0 BBIIBIKCHUH U
BTSITMBAHUU COOTBETCTBEHHO:

R 1= Fl ﬁ’g:mp H R = FB Pz.;.','

mp e
rie ki, =0,9...0,98 - K03pPuIeHT, yunThIBarOIMi MOTEPU HA TPEHHUE;

3) CkopocTH nepeMeIIeHuUs TOPIITHSL:

_ 48 au 4Lk

1y = =L L =
S D% —adh

3aganmue.

Wcnonb3yss MakeT THIPOIWIMHAPA JBYCTOPOHHETO JCWUCTBUS, BBHITIOJIHUTH
CIICAYIOIINE PACUETHI:

1) TIpownsBecTn U3MepEHHsI OCHOBHBIX ITAPAMETPOB THAPOIMIUHIPA.

2) BBIMONHUTE 3CKHU3 THAPOLWIMHAPA, C yKa3aHHEM Ta0apuUTHBIX pa3MEpoB,
Pe3b00OBBIX MPUCOCTUHUTEIBHBIX OTBEPCTH M TUAMETPOB IMOPIIHS, IITOKA,
THJIB3bI, HA OCHOBaHUM JTaHHBIX I1.1.

3) Ompenenutpb CICAYIOIIUE MapaMeTphl:
3.11Tnomaau nopirHs B nopiHeBoi (F1) u B mrokoBo# nmonoctsx (F2);
3.2Ycunue, pa3BUBacMOE MTOKOM THAPOIMIMHPA TIPU €T0 BhIABIKEHUH (R1)

u BTsaruBann (Ry);
3.3Ckopoctu nepememnieHust mopiras B mpsmoM (Vi) u obpatHom (V2)
HanpasieHusax. (Homunaneubiii pacxon I'll Quom=31,7 n/muH.

4) 3arnosHUTh Ta0JUIy 1 OCHOBHBIX MApaMETPOB TUAPOLMITHHIPA.

[Tpumeuanue. [{ns oOpasiia BHITIOJHEHHSI 3CKU3a, UCIIOJIH30BATh COOPOUHBII

YepTex B puil.l.



1. OObemHBII TUAPOIBUTATEND

Tum, 3aBOJ-U3rOTOBUTEIb

Jnamerp nopuss, MM

Juamerp mroka, MM

I[J'II/IHa X0Ja IMToKa, MM

Hommunuansuoe naBnenue, Mlla

Homunansaas Tonkaromas cuia, H

HomunaneHas tanymas cuna, H

CKOpOCTb BBIIBUKEHUS, M/C

CKOpOCTI) 3aJIBUXKCHU A Mm/c

Pacuer napameTpoB O603nauenue no ECKJ|

Ha3nauenwne u 006;1acTh NPUMEHEHHS YCTPOUCTBA!

[TpuHIUTT NEWCTBUSA YCTPOIMCTBA:
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3. THJIPABJIUYECKHUIN HACOC

Hacoc — mammna npenHa3HaueHHas sl IpeoOpa3oBaHus MEXaHUYECKOW SHEPTUU
MOJIBOAMMON K €ro Bally, B THJPaBIMYECKYIO JHEPrHI0 MOTOKa >XUAKOCTH. Hacochbr
ABIISIIOTCS UICTOYHUKAMH SHEPTHH I THAPOCUCTEM, HAIpUMeEp MPHUBOJA dKCKaBaTOpa
(puc.5). Paccmotpum Hambojiee pacnpoCTpaHEHHYIO KOHCTPYKLHUIO MIECTEPEHHOIO
Hacoca. B 00beMHBIX Hacocax Mojaya >KMIKOCTH OCYLIECTBISICTCS BCIEICTBHE €€
BBITECHEHHUS M3 pabodeid kamepwl, o0beM KOTOpoil u3MeHsercs. Pabouass kamepa
MOTIEPEMEHHO COEIMHAETCS C 30HAMU BCACHIBAHUS M HarHETAHUS.

Pabouas kamepa ABYX-ILIECTEPEHHOI0 HAacoca, UCCIEIYeMOro B 3TOH paboTe u
MOKA3aHHOTO Ha PHC.5, - BHAJMHA MEXIY JIBYMs coceIHMMHU 3yObsimu. KommuecTBo
pabouyux KaMep paBHO OOIEMY KOJIMYECTBY 3yObEB ABYX LIECTEPEH.

- 'Ir;.
5] i '*-..:'IE o 1
= - i _ﬁ 1
-~ N e ()R ()T |
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Puc.5 - lectepennsiit Hacoc-Tugpomorop MHIII: 1, 18 — BuHTHI, 2, 3 — cTONOPHOE U
ONOPHOE KOJIbLA YIUIOTHEHUS, 4 — YIUIOTHEHUE, 5 — KpBbIllIKa, 6 — YIJIOTHUTEJIBHOE
KOJIBIIO KPBIIIKU, 7 — KOPIYC, 8§ — KOHUYECKOE pe3b00BOe OTBEepCTHE, 9, 12 — 3amHue
u niepeanue BTyaku, 10, 11 — Benymmii 1 BeIOMbINA Bajbl-IIECTEPHU, 13— yIIOTHH-
TEJIbHBIE KOJIbLIA NEPEAHUX BTYJOK, |4—HampaBiasone mpoBOJOKH, 15 —
pa3rpy304HbI€ MIIACTUHBI, 16 — YIIIOTHUTENbHBIE KOJbIIA, 17 — nmaTpyOoK.

[Ipu Bpamenun mectepau 10, 3aKkperyIeHHONW Ha Bajly HAcOCa M 3alEIUISIOIIENCs
c Hel mectepHu 11, cBOOOIHO Bpamarouieics Ha OCH, BOAJAMHBI MEXIY 3yObsiMU
(paboumne kamepbl) 3aMOJIHIIOTCS JKUIKOCTHIO B 30HE, CBSA3aHHOW CO BXOJIOM Hacoca.
Hanee pabouue Kamepbl, MO Mepe BpalleHHs LIECTEPEH, MEPEHOCATCS BAONb
BHYTPEHHEN MMOBEPXHOCTU KOpIlyca / Hacoca B 30HY, CBA3aHHYIO C BBIXOJOM Hacoca. B
3Ty 30HY JKHUJKOCTb BBITECHSETCS BXOISUIMM BO BIAJUWHY 3yOOM COMNpPSKEHHOM
IIECTEPHH.

Mexay KpbIIKOM 5 W KOpmycoM 7/ TIPOJIOKEHO YIIOTHUTENIbHOE KOJbIO 6 u3
MacJIOCTOMKOM pe3uHbl. JlJisi mpeaynpexaeHus BBITEKaHUs padodeil KUIKOCTH H
3alUThl BTYJKA OT TONAJaHusl TMbUIM M TPSA3H YCTAaHOBJEHO YIUIOTHEHHE 4,
(pukcupyeMoe CTONOPHBIM 3 U OMOPHBIM 2 KoJibllaMu. BTynku 9 u 12 aBromaTtuuecku



NPKUMAIOTCS K IIECTEPHSIM HE3aBHCHMO OT MX M3HAIIMBAHMS MyTEM IoAauu padodeit
AKUAKOCTH MOJ AaBJICHUEM B TOpPEL BTYJIKU. DTUM fgocturaercs Boicokuid KITJ[ Hacoca u
YBEIIMYUBAETCS CPOK €r0 CIIYKOBI.

YroOnl n306exkaTh mepekoca BTYJIO0K 9, 12 u3-3a HepaBHOMEPHOU HArpy3KH B 30HE
KaMep BCAachIBaHHMS M HArHETaHMs, CO CTOPOHBI BCACHIBAIOIIECH KaMepbl YCTaHOBJICHA
dburypHas pasrpy3ouHas miacTuHa 15, 00TsHyTas 1o KOHTYPY pe3MHOBBIM KOJIblIoM 16.

OCHOBHBIMU XapaKTEePUCTUKAMU HACOCOB SIBIIIFOTCS 3aBUCUMOCTH
IPOU3BOAUTENHLHOCTH Q; MOJe3HON MOUTHOCTH Ny; MOIIHOCTU Ha Bally Nyy; MOJHOTO
K.ILJ. T; OOBEMHOTO K.II.J. T)o OT JABJICHHs P B HATHETATEIbHOU JIMHUU. Bee mopamerpsl
MO>KHO OIPENEIUTh 10 (PopMyam:

1. O6bem omHON pabouell Kamephl, €CIU MPUHUMATh €r0 pPaBHBIM 00bEeMYy

BIIAJIMHBI 3yOUaTON PEiKH, paBeH:
W_ ~05-h-t-b, (1)

rae  h- BeicoTta 3y0a, M;

t - mar 3anerieHus, Mm;

b - nnuaa 3y0a, M.
2. Pabouwnit 06beM Hacoca (y XapakTEepPU3YIONTUH CyMMapHOe H3MEHEHNE 00beMa

2-X pabounx KaMmep 3a OAMH 000pOT IIECTePEH PaBeH:
q,=h-t-b-z, (2)

r€  Z— 4ucio 3yObeB IIECTEPHHU.
3. Pacdernas nmpousBoauTenbHOCTH (TI01a49a) Qn Hacoca paBHA:

QH:q 'nH:h°t'b°Z'nH' (3)
H

rae Ny - 9Uciao 000pOTOB MPUBOAHOTO (TIEPBUYHOTO) JIBUTATEIS.

[TomHbIA K.II.A. Hacoca, KOTOPbIM YYUTBIBAET BCE IIOTEPU OINPEAEISIETCA
dbopmyoii:

N n
= (4)
N 6H
4. MomHocTh Ha Bajy Hacoca, MPUBOAOM KOTOPOIO SIBISETCS NEPBUUYHBIN
I[BI/IFaTeJ'IB:
N6H — Nnd ) 77;1@ KBT, (5)
rac N no ~ MOIIHOCTD IIOABCACHHAA K HCpBI/ILIHOMy ABUTaTCIIIO, BT,

1., - KIIJ] meppuyHOro gBurarens.
5. Ilone3Has MOIIIHOCTB OINPEEIISIETCS COOTHOILICHUEM:
N ., =P Q kBT, (6)
rae p — naBieHue HarHeranus B [1a;
Q — MPOU3BOAUTENLHOCTE B MY/C.



OO0BEMHEBIN HACOC

Tum, 3aBOJ-U3rOTOBUTEIb

h- BeicOTa 3y0a, M;

{ - mar 3anemneHus, M;

b - nmuna 3y6a, m.

Z— 4yucIio 3yObeB IIeCTepHU

HomunannHoe naBiaenue, MIla

3. PacuerHas mogaga, M°/c

UYacroTa BpaleHisl HOMUHAIbHAS, 00/MUH

[Tomnsrit KII1/

[ToTpebnsemas / OtnaBaemasi MOIIIHOCTh, BT

Pacuer napamerpos O603nauenue no ECKJ]

Ha3nauenwne u 006;1acTh MPUMEHEHHS YCTPOUCTBA!

[TpuHIUTT NEWCTBUSA YCTPOIMCTBRA:
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4. TAJIPABJIMYECKHUHN PACTIPEIEJIUTEJIb

PacnpenenurensHple  yCTpPOMCTBAa MpEJHA3HAYEHbl JUIsl TOJABOJA, OTBOJA,
U3MEHEHUS HAaIPABJICHUS IBIXKCHUS WITM TIEPEKPBITHS TOTOKA paboyeil sKUIKOCTH.

[Io KOHCTPYKTHMBHOTO MPU3HAKY pa3IMYyalOT YCTPOMCTBA 30JOTHHUKOBOTO U
HE30JIOTHUKOBOTO  THmHa. llepByro Tpynmy MOXHO  KiIacCH(UIMPOBATH  Kak
30JIOTHUKOBBIC, KPAHOBBIE U KJIallaHHBIE pacipe1eIuTeNH.

B 3070THUKOBBIX pacrpeaenuTeNsaX paclpeaeIuTeIbHbIN 2JIEMEHT - 30JI0THHUK 6
uMeeT B Kopnyce 3 ¢ okHamu 1, 8, 4, 8 mis moaBoda u OoTBOAA >KUIKocThu (puc. 7,

puc.8).

a) 0)

Puc. 7 - 3010THUKOBBIN pacnpenenuTelb C PyYHbIM YIPABICHUEM:
a) MPUHIUIAANIbHAS cxeMa, 0) yciioBHOe o0o3Hauenue; 1,4,5,8 — kanaawr moaBoaa;
2,7 — xaHaJIbl BHYTPEHHEH KOMYyTaINH; 3 — KOPIYC; 6 — 30JIOTHHK.
Pacnpegenurenn Moryr ObITh OpsIMOTO W HempsMoro jaeiicreusi. B
pacupeaenuTensax IpPsSMOro ACHUCTBUSA YIPABISIONIMNA BHEIIHWW CHUTHAN JIEWCTBYET
HEIOCPEICTBEHHO Ha PacHpeleUTENbHbIA 3JIEMEHT, B PACHPEACIIUTENSAX HENPSAMOTo

NercTBUSl (ABYXKACKaJHBIX) BHEIIHUN CHUTHAJI JEUCTBYET HaA pacHpeae/IUTEIIbHBIN

AJIEMEHT Yepe3 IOMOJHUTEIBHOE CIENUATIBHOE YCTPOMCTBO (CEPBOYCTPOMCTRO).

B pacnpenenutensx ¢ TUAPABIMYECKUM yHpaBieHHEM (pucC.8) B KpBIIIKaX,
3aKpBIBAIOLIUX KOPIyC pacnpenenurens 1 ¢ TOpLOB, BBINOIHEHBI Jpoccenu 3, 4,

IITYHTUPOBAHHBIE OOPATHBIMU KJIallaHaMH S, 6.
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a) 0)

Puc. 8 - 3010THHKOBBIN pacrpeeTuTeNb C THAPOYPABICHHEM:
a) IpUHIUMIIHAJIBHAS cXeMa, 0) yciaoBHOE 0003HaueHue; 1 — kopmnyc; 2 — 30JI0THUK;
3,4 — npoccensb; 5,6 — 0OpaTHBIN KJIamaH.

[Ipy momaue ympaBISIIONIETO CHTHAjda TOJA JICBBIA TOPEN pPaCTIpeaeiIuTeNs,
pabouasi >KUJKOCTh W3 YIPABISIONMIEHM Marucrpaiud uepe3 oOOpaTHBIA KiamaH 5
MOCTYIIAET B JIEBYIO TOJIOCTh 30JI0THHUKA, IEpEMeEIasi €ro B mpaBoe nosioxeHue. Bpems
MEPEKITIOUEHUST OTPEISIAETC HACTPOUKOU apoccens 4, 4epe3 KOTOPBIA IKUIKOCTh
CIIMBAETCSl HM3-TOJ] MPABOro0 TOPIA. IJTO MCKIOYAET BO3MOXHOCTh BO3HUKHOBEHUS
TUAPABIMYECKOTO yaapa B CUCTEME MPH MEePEKIIOUCHNN M yIaphl TUTYHXKEpa O KPBIIIKH

Kopmyca.

I'mppopacnpenesurs Tun P-103B

ba3oBoli neranpio ruipopacupenesuTenis aBIsSeTcs MITUKaHABOYHBIN Koproyc 1, B
KOTOPOM BBITIOJIHEHBI OCHOBHBIE KaHaJbI: P - oTBepcTHE AJisl BXOJa paboydeil KUJIKOCTH
noj AaBjieHueM; A u B - oTBepcTHs [y1sl IPUCOEAMHEHUS K IPYTUM THAPOYCTPOUCTBAM;
T - otBepctue nnsi BbIXxojma paboued xuaxkoctu B Oak. [lomoctu "T" BHYTpH
00bEeIMHEHBI MEXAY CO00il. B 1eHTpasbHOM OTBEpPCTHUH KOpIlyca JuaMeTpoM 16 MM
PaCIOJIOKEH 30J0THUK 2. 30JI0THUK MIPUBOJUTCA B IEUCTBUE Yepe3 TOIKATENIN 3 y3JI0M
yIOpaBJCHUS, B KAaue€CTBE KOTOPOTO HCIOIb3YIOTCS: TE€PMETUYHBIA 3JIEKTPOMArHUT
MEPEMEHHOTO UJIM MTOCTOSTHHOTO TOKa, THAPOIIPUBO/I, THEBMOIPUBO/, PYKOSITKA, POJIHK.
OJIEKTPOMAarHuT  TUIAPOPACTIPENICTUTENI UMEET KHONKY 4 (aBapuiiHyr), KoTopas

IMO3BOJIACT ICPEMEIIATE 30JIO0THUK ITPHU OTKIIIOUCHHOM 3JICKTPOMAIrHUTC.



['unpopacnpenenurens

TI/IH, 3aBO/JI-U3I'OTOBUTCIIb

Pabouee naBnenne, HoMmuHaabHOe, MIla
MakcuMaibHOe, MIla
muHnManbsHoe, Mlla

Y cIi10BHBINM NPOXOA, M;

Pacxox PXX, HOMHHAIBHEIH, JI/MUH
MaKCHUMaJILHBIN
MHUHHUMAaIbHBINA

BHyTpeHHHE yTeuKH, CM°/MUH;

Homunanbnas ToHKOCTh rubTpanun, MIla

Pacuer napamerpos O603nauenue no ECKJ]

Hasznauenwne u 001acTh IIPUMCHCHU YCTpOﬁCTBaZ

[IpuHIuUI NEeNCTBUS YCTPOUCTBA:
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5. THIPABJINMYECKHUMN KJIATIAH JABJEHUS

YcTpolicTBa, TpUMEHSEMBIE I W3MEHEHHUS TapaMeTpoB TMOTOKa pabouei
KUJAKOCTH (JIaBJICHUSA, pacxoja) B THAPOCUCTEMAaX, Ha3bIBAIOTCSA KiamaHamu. B
OOJIBIIMHCTBE yCTpoWcTBaX KiamaHHoro tuma (puc. 10a) BenmuunHa OTKPBITHS
MIPOXOTHOTO CEUEHUSI U3MEHSIETCS OT BO3JIEHCTBUS pabodell cpe/pl, MPOXOoasiIeil yuepes
yCTpoHcTBO. B ocTanbHBIX ycTpoilcTBax (HEKJIAaHHOTO THUIA) MPOXOIHBIE CEUCHUS
M3MEHSIOTCST TIOJT BO3JCUCTBHEM BHEIIHETO YCWUIUS (OT KOMHUpa, SJICKTPOMATHHTA,
YIPABJISIONIETO TOTOKA PYKOSITKH U JIP. ).

YeTpoiicTBO KIamaHHOTO Tuma Wik npocto kiamnaH (puc 106), MoxeT uMeTs,
HaIlpyuMep, 30JIOTHUKOBBIM 3allOPHO-PETYIUPYIOMMN 3yeMeHT 6. J[OBOJIBHO YacTo
pacnpenenuTeIbHOE YCTPOMCTBO, BBITIOIHSAETCS C 3alIOPHO-PETYIUPYIOMIUM JIEMEHTOM
KJIanaHHOTO Tuma. Eciu BelMuMHA MPOXOJHOrO0 CEUYCHHUS U CHUIIOBOE BO3JICUCTBUE Ha
3aMOPHO-PETYIUPYIOMUNA dJIEMEHT MOTYT OBITh U3MEHEHBI U3BHE TOJIBKO B Hepabodem
COCTOSIHUM THApoAanmnapara, yCTpOHCTBO Ha3bIBAIOT HACTPAUBAECMBIM.

Knamanbl OBIBaIOT TPSIMOTO ¥ HEMPSIMOTO JECUCTBHS, B 3aBUCUMOCTH OT
KOHCTPYKITUH ¥ CIOC00a BO3JACHCBTHUS HA 3aIIOPHO-PETYIUPYIONIUNA AIEMEHT.

Kiaananpl npsiMOro AedcTBUS HMEIOT MPOCTYIO KOHCTPYKIIUIO M KECTKUE
CTaTUYECKUE XapPaKTEPUCTHKN CpadaThIBaHMS, CYIIECTBEHHO 3aBUCAIINEC OT JABJICHUS U
pacxona >kuakoctd. OHHM 0051aJal0T JOCTATOYHBIM OBICTPOJCHCTBUEM BCIEACTBUE
HeOOJBIION Macchl MNOABMKHBIX  getaneil. Ha  cTaOWIBHOCTL  CTAaTUYECKOU
XapaKTEPUCTUKU KIIAMIAHOB OTPUIIATEIIHO BIUSIOT CWJIbI TPEHHS M HEJIMHEWHOCTH
XapaKTEPUCTUKU JUIMHHON TpyXuHBL. [lo3TOMy Takue KiamaHbl MEePUOIUIECKU
PEryJIUPYIOT B MPOLECCE IKCILTYATALNH.

[IpenoxpanuTtenbHble KiamaHbl MPSMOTO JEUCTBHS TMPUMEHSIOT B CIydasx
AMU30IMYECKOTO JEHCTBUS U TIpU cpeaHux pacxonax (dy <25 mm).

Kaananbl mpsimoro aeiictBusi. Takue yCTpPOWCTBa SBJSIOTCS XapaKTEPHBIM
IPUMEPOM KJlanaHa  MPSMOTo JENUCTBUS TUTYH)KEPHOTO TUIIA. 910
MHOTO(YHKIIMOHAJIBHOE ~ YCTPOMCTBO, TO3BOJIAIONIEE MPEAOXPAHATh CHUCTEMY OT
Meperpy3Kku, MOIEPKUBATh MMOCTOSHHOE, OTPAHUYEHHOE TI0 MAaKCHUMAJIbHOW BEIIMYMHE

JaBjieHue, oOecrneynBaTh TpeOyeMoe MOANOPHOE JaBJICHHE, HalpuMep, HCKII0YaTh



CaMOIIPOU3BOJILHOE OMYCKAHHE MOPITHS MPU BEPTUKATHHOM PACIIONIOKECHUN ITUIHHIIPA
[10, 44] Knanausl npsimoro aeiictBus 1'54-1 (puc.10) MOXHO HCIONB30BaTh U Kak

pacupenenuTenb C yIpaBiIsSiolUM BO3IEHCTBUEM MO JaBJIEHUIO.
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Puc. 10 - HanopHbI#t 30JI0THUK: a) KOHCTPYKTHUBHAS cxeMa; 0) pacyeTHasi CXeMa,
B) ycioBHOE o0o3HavyeHue; 1,2 — monoctu moaBojia u otBoja; 3, 8 —
MIPUCOEANHUTEIBHBIE OTBEPCTHUS; 4, — APOCCEIb; 5 — YIpaBIIstoas nojaocTe; 6,10 —
KpbILIKa; 7 — TIyHxkep; 9 — kopnyc; 10 — kopnyc; 11 — npyxuna; 12 —
pETYIUPOBOYHBIN BUHT.

PabGora HamopHOro 30JI0THHMKAa OCHOBaHAa Ha MPHUHIMIIE KOMIIEHCALUU CHJI
PEABAPUTEIBHO CKATOW TpYykHWHBI 11 W paBneHWs XKUIOKOCTH, AEHCTBYIOIIETO Ha

wiyHxep 7.B o01mem ciydae ypaBHEHUE paBHOBECHS TUTYHKEPA UMEET BUIL:

2

pl-”‘iz X +GET (6.71)

rje Pi- TOJBOJUMOE K 30JI0THUKY JaBiieHue, [1a;
d,, G- nuamerp, U Bec IUTyHKEpA, M M KT"M/C?;
¢, X - )KECTKOCTb U TIPEIBAPUTEIBLHOE CIKATHE TIPYIKUHBI, M;

T - cuna TpeHus IpHU NEPEMEILICHUH 30JI0THHKA, H.



W3 ypaBHeHus (2.41) sicHO, 4YTO €ClIM yCWJIME, CO3/1aBaeMO€ JaBleHHUEM P
MEHbIIIe YCUJIUS NPYXKUHBI 11, To TuTyH>kep OyAeT Nprkat K KphIlike 6, a moysoctu 1 u 2
pazoOmiensl. [lpu moOBBIIEHHH JaBIEHUS P1 B ONPEACICHHBIA MOMEHT ILIYHXXEp
nepemMenaercs BBepx u coodmaet nojgoctu 1 u 10. Pabouas kuakocTh NpoXoauT Yepes
HaIlOpPHBIA 30JIOTHUK, IPU 3TOM B KOHTPOJHUPYEMOW MAarucTpajyd MOIIEPKUBACTCS
NABJICHWE, COOTBETCTBYIOIIEE HACTpoWKe TmpyxuHel 11. Hactpoiika npyKuHbI
OCYLIECTBIISIETCS PETYIMPOBOYHBIM BUHTOM 12. YTEUKM JKMIKOCTH 4Yepe3 OTBEPCTHS U
kaHan 9 B BepxHeil kppimke 10 u kopmyce 9 oTBoasTcs B Oak. s nemmndupoBaHus

KoJ1e0aHMI 30JI0THUKA UMEETCs OTBEPCTHE 3 B KpbIIIKE 6 B BUE AeMrdepa.

Hamnopubiii ruapoxaanan I'-52

Kimananel penykuvonnsle ¢ perymaropom Ttuna ['57-2 npenHazHadeHsl U1
pEenyLUpOBaHUs JaBJICHHS B THUAPOCUCTEMAX C LEIbI0 CO3JaHUA IOCTOSHHOTO
JABJICHUS, CHUKEHHOTO 110 CPABHEHHUIO C IABJICHUEM, PA3BUBAEMbIM HACOCOM.

PenykunonHble KianaHbl MPEAyCMOTPEHBI i paOOThl HA YUCTOM MHUHEPAIHHOM
Mmacie TypounHoe «22» o 'OCTy 32-53 mpu temneparype macia ot +10 go +50 °C.

Knanans! penyknmonssie Tuna ['S7-2 npuMeHst0TCS B THAPOCUCTEMAX CTAHKOB,
KOTJ]a CUCTeMa UMEET TJIABHYIO U BCTIOMOTATENbHYIO JIMHUIO. KianaHbl pe1yKIIMOHHbIE
MPEOXPAHSIOT BCIIOMOTATEbHYIO JIMHUIO THAPOCUCTEMBI OT MOBBIIICHUSI TaBICHUS

BBIIIIE HACTPONKH PEAYKIIMOHHOIO KJIalaHa.
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a) [IpuHuunuanbpHas cxema 0) OyHKIMOHATBHAS CXeMa

Puc.11 - HamopHsblii TuapoKIanaH cxema: a) puHIUIuanbHas; 0) GyHKIIMOHATbHAS




IM'uopoknarman

TI/IH, 3aBO/JI-U3I'OTOBUTCIIb

Pabouee naBnenune, Mlla;

Y cIi10BHBINM NPOXOA, M;

Pacxoz PXX - HOMHHAIBLHEIH, JI/MUH
MaKCHUMaJILHBIN
MUHUMAaJIbHBIA

BHyTpeHHHE yTeuKH, CM°/MUH;

Homunansueiii nepenan nasiaenus, Mlla

Pacuer napameTrpoB O603nauyenue no ECK/]

Ha3nauenue u 06;1acTh NPUMEHEHHS YCTPOUCTBA!

[TpuHIMTT NEWCTBUSA YCTPOMCTBA:
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6. CTPYKTYPA IITHEBMOIIPUBOJA

UcnonHuTenbHbLIN
UcTouYHMK

ql Pacnpegenutenb ABurateno
(nHeBMOLUMNIMHAP)

cXaToro Bosgyxa

o MexaHun4yeckum
MynbTt YcTponcTtBo OaTtunkn 0B BeKT
onepartopa ynpaBneHusi NoJsIoXeHuns
ynpaBneHus

Puc.13 - CrpykTypa mnHEBMaTHYECKOrO MPUBOAA

ITHeBMaTHYeCKHe NPUBOABI KJIACCUPUUMPYIOTCS:
1. HuxiaoBble MHEBMONPUBO/bI
2. Io3uHOHHBIE YJIEKTPONHEBMATHYECKHE

3. Caensimme 3J1eKTPONIHEBMAaTHYeCKHe

I{uknoevie nneemonpueoOsvt (CTapT - CTOMHBIC) IPEIHAZHAYECHBI ISl TIEPEMEILEHUS
MEXaHUYECKOTO O0BEKTA YIPABJICHHS U3 OJTHOTO KpAaHETO MOJI0KEHHUS B IPYroe

KpaiiHee MOJIOKEHHUE U JITIs yepKaHusl 00bEKTa B KpailHEM TOJIOKESHHH.

Cneoawuii npueoo criocoOEH BOCIIPOU3BECTU HETIPEPHIBHOE ABUKEHUE MEXAHUUECKOTO
00BbEKTa MO0 33J]aHHOMY (KenaeMoMy) 3akoHy. [lorpenmHocTs Mo3UHOHNPOBAHUS
00BEKTa YIPABICHUS OTPECINIICTCS TOYHOCTHIO JATYUKA TTOJOKESHHS U aJTOpUTMaMHU
ynpaieHus. s ynpaBieHus ABUKEHUEM UCIIOJIb3YIOTCS HEMPEPBIBHBIE YCTPONUCTBA

YHpaBJICHUA U MPCHU3UOHHBIC JATYHUKH.

Io3uyuonnbslii 31eKmponHeeMamuyuecKull nPueoo — NPUBO 00SCIICUNBAIOIIHHA
nepeMeleHne 00beKTa YIpaBJIeHUs, TyTeM PETYJIUPOBAHUS YIIPABIISIONIETO
pacnpenenuTesis, Ipyu 3TOM KOJIMYECTBO BO3MOKHBIX TOUEK MO3UIIMOHUPOBAHUS
00bEKTa yIpaBJIEHUS BEIMKO U OMPEACNISICTCS JUCKPETHOCTHIO JaTYMKa MOJIOKEHUS U

MMPUMCHACMBIMU AJITOPUTMAMU YIIPABJICHUS.
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HANMEHOBAHUME YCTPOMCTBA

WHJEKC

Anmnaparypa HoJAroTOBKH CXaTOro BO3yxa

0.1,0.2,0.3...

Hcnonuutenbubie Mexanu3Mol (MM)

1.0, 2.0, 3.0,...

CuioBbie pacnupeaCIMTCIIN

1.1,21,3.1,...

YcTpoiicTBa, MOAAOIINE CUTHAIBI HA BBIIBI)KEHUE MITOKA MUIUHAPA (TIOCIE TOUKH — 1.2,1.4,1.6,...(masa 1-ro UM) 2.2, 2.4, 2.6,...(1y1s 2-To
YETHOE YHCIIO) M)
VYerpoiicTBa, MOJAK0MINE CUTHAIBI HA BTATUBAHUE IITOKA IUIUHAPA (TTOCIIE TOYKH — 1.3,15,1.7,...(asa 1-ro UM) 2.3, 2.5, 2.7,...(ans 2-ro

HEUYETHOE YHCJIO)

M)

VYcerpolicTBa peryampoBaHus Pacxo/1d, Paclol0KEHHbBIE MEXKY UCITOJTHUTEIbHBIMU
MEXaHU3MaMU U UCIIOJHUTEIBHBIMU PaCIPENCITUTENIMHA

1.01, 1.02,...
2.01, 2.02,...




7. MHEBMATHUYECKHWI KOMIIPECCOP

KoMmpeccopoM Ha3bIBalOT MalllMHY, NPEJHA3HAYCHHYIO IS CXKaTUI U
MepeMENIeHUsT pPa3IMYHbIX Ta3oB. B ocHOBe paboThl KOMIpeccopa  JICKHUT
TEPMOJIMHAMHYCCKHUH MPOIECC U3MCHEHUS COCTOSHUS Ta3a, CBSI3aHHBIN C TOBBIIICHUEM
JABJICHUS M TEMIICPATYPHI 32 CUET MPUHYIUTCIBHOIO YMEHBIICHUS oO0beMa. [Ipu sTom
3aTpaymBaeTCs MeXaHWdecKas padora.

Kowmrmpeccopbl IMIUPOKO HUCIOJNB3YIOTCSA B TEXHHKE - B  XHMHYECKOM,
METaJUTypPTUYECKOU, TOPHOPYIHOW MPOMBIIICHHOCTH IPYTUX OTPACISAX, B aBHAINH, B
ra3oTypOMHHBIX YCTAaHOBKaX, B XOJOAMIBHBIX YCTAHOBKAX.

ITo nmpuHmmMny pa®oThl U KOHCTPYKTHBHOMY O(MOPMJICHHUIO BCE KOMIIPECCOPHI
JEISITCS Ha IBE€ OCHOBHBIX T'PYIIITHL:

- 00vemHble (pomayuonHvle, nNOpuIHessvle);

- OuHamuueckue (mypounHnovle U yeHmpoodelicHovle).

TuUnbl KOMNPECCOPOB  nevxpoToPHSE Qb
POTALUMOHHBIE

BUHTOBLIE
OBBEMHBIE
KOMNPECCOPbI
NOPWHEBLIE
UEHTPOBEXHbBIE
ANHAMWYECKUE
(TYPBOKOMNPECCOPbI) OCEBbIE

Puc.15 - Tuner komnpeccopoB
HecMmoTps Ha paznuure NpuHLMIOB CXKATHS ra3a B KOMIIPECCOPAX B 3aBUCUMOCTHU
OT MX KOHCTpYKIUHU (puc.15), TepMoarHAMUKa 3TOr0 Ipoliecca OJMHAKOBA JJIsi BCEX

THUIIOB MAIIIMH.



[Ipocreitmmii komrpeccop (puc.16) coctouT w3 IWIMHApPA | C MyCTOTENBIMU
CTEHKaMH, B KOTOPBIX LUPKYJIUPYET OXJIAXKAAKOLIAs BOJAa W MOPIIHA 2, CBA3AHHOIO
KPUBOILUIMITHO-IIATYHHBIM MEXaHU3MOM C DO D3JEKTPOJABUIATENIEM WM JIPYyTUM
UCTOYHUKOM MEXAHUYECKOW SHEPIUU.

B kpplllke OuIMHApPAa B CHEUAIBHBIX KOpOOKaxX MOMEIIAaeTcs JBa KiallaHa:
BCACHIBAIOIIMI 3 M HAarHeTaTeNbHbIA 4, KOTOpbIE OTKPBIBAIOTCS aBTOMATUYECKH O]
NEUCTBUEM M3MEHEHHUS TABJICHUS B LIWUIMHJPE.

Pabounii mponecc koMIpeccopa COBEpUIAETCs 3a OJUH 000POT BaJla, MJIM JBA X0/1a
nopuHs. [locTynueHne rasa B HWIMHAP MPOUCXOIUT MPHU XOAE MOPIIHS BIPABO H
OTKPBITHH BCACBIBAIOIIETO KJIAallaHa, TP 0OpaTHOM JABM>KEHUU MOPIIHS BCACHIBAIOLIHIMA
KJIallaH 3aKpbIBAETCS, MPOUCXOAAT CKAaTHE Ta3a J0 33JaHHOTO JABJICHHS U HarHETaHUE
ero B razoc6opHuk. OJIHaKO aHaiIu3 pabOThl OJHOCTYNEHUYAThIX KOMIIPECCOPOB BBISIBUII
MX HEMPUTOJHOCTh JJISl TIOJyYEHHsI BO3/yXa, CKATOrO JI0 BBICOKOTO JABJIEHUS BBHUIY
HAJIMYXsl CYLIECTBEHHBIX HEJOCTATKOB. JTO 3HAYUTENBHO IMOBBIIIAET 3aTPAThl SHEPIUU

Ha CXKaTuc rasa ao Tp€6y€MOFO JaBJICHUA.
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Puc.16 - OgHocTyneH4aThlii MOPITHEBOU Puc.17 - lnarpamma paboThI
KOMIIPECCOP KOMIIpeccopa

Ha puc.17 moxkaszanpl p-v AuarpaMMbl CKaTus Bo3ayxa B omHo 1-21-4-5-6 u
nByxcryneHyatom 1-2-3-4-5-6 xommpeccopax. OueBHIHO, YTO 3aTpaThl SHEPTUU Ha
MOJTyYEHHE BO3/lyXa OJTHOIO UTOTO K€ JIaBJieHus (P2) B ABYXCTYIIEHYaTOM KOMITPECCOPE
MEHbIIE, YeM B OJHOCTYIIEHYATOM Ha BEJIMYMHY COOTBETCTBYIOILYIO Tutomaaun 2-3-4-2.
Kpome TOro, mnpm mnojlydeHHMM Tra3a BBICOKOIO JaBJIEHUS B OJHOCTYIEHYATOM
KOMIIPECCOPE €ro TeMIeparypa YBEJIMYHMBAETCS CTOJb 3HAYUTEIBHO, YTO 3TO

CTAaHOBHUTCS OITACHBIM.




Paccmotpum  paboTy  ABYXCTYNEHYaTOro  MOPIIHEBOIO  KOMIIpeccopa,

(GyHKUIHOHATBHAS CXeMa KOTOPOro MpejcTaBieHa Ha puc.18.
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Puc.18 - OynkuuonanpHas cxema MOpITHEBOTO ABYXCTYIIEHYaTOro KOMIIpeccopa:

Ha ocHOBaHMM H3y4e€HHOTO |-CTymeH4aToro KOMIIpeccopa, clenaTb OnucaHue padoTel B

COOTBCTCTBHUHU C (bYHKHHOHaHBHOﬁ cXeMOoM 2'CTy1'IeH‘laTOI‘O KOMIIpECCopa.

Bemonuuts pacuer KIIJ[ 2-x cTymeH4aToro KomIipeccopa B COOTBETCTBUH C
rnapaMeTpaMu B Ta0J1.2. ¥ CICAYIOIIUM UCXOAHBIM JTaHHBIM:
e d,,- muametp TpyOBI, mpuHUMaeM d= 12,5 mMm;

e K - mokasaresn amuadaTel Bo3ayxa, npuHuMaeM k= 1,4;



® 1,y - KIIJI anexkrpoaBuraresns, mpuHUMaEM 1, = 0,95;

® Tuep - KIIJI KIMHOpEMEHHOM nepenauu, IPUHUMAEM Tyep = 0,9.

Tabnuua 1. [TapameTpsl 2-X cTyneHYaTOro KOMIpeccopa

No [Tokazanus mpubGopoB
ILIL. Manowmerp, P, Hudmanomertp, bapomerp, Awmrep- Bonbt-
Ah, Par metp, 1 metp, V
En. aTM. ITa MM.BOJL. ITa MM.pT. ITa A B
U3M. CT. CT.
5 85 760 1,2 220

1. HpOI/I3BeCTI/I IepecucT pa3MepHOCTCﬁ BCCX HCIIOJIB3YCMBIX BCIUMYHNH B CUCTCMY

”CH” 3aHeCCHHBIX B Ta0II. 1.
2.0npenenuTh CKOPOCTh BO3IyXa B TpyOe:

U= ’ ZgAp =
Y 6030

I‘Ile Ap = j/sodblAh b

(1)

3. Ompenenutb 00bEMHBIA Ppacxoa BO3lyXxa B TpyOe (IIPOU3BOAMUTENIBHOCTD

KOMIIpeccopa)

Q=v-f=

rI€ U - CKOPOCTh ABMIKCHHS BO3/IyXa B TPyOe;
f - TUIOIIAb KUBOTO CECUCHUS TPYOHI.

4. MaccoBblIil pacxoJl BO3/lyXa onpeaensercs rno Gopmyre:

G = Q . p =
rae Q- 0ObeMHBIN pacxoj BO3IyXa;
p - TNIOTHOCTH BO3/ayXa mpu Temmeparype ¢°C.

5. Cuuras mpolecc cxkaTus BO3yXa B KOMIIpeccope
ONpeaenuM padoTy, pACXOAYEMYIO Ha CXKaTHe:

» '
X =—2= , 5 = =z p2 =
b ( ) ek D

rje  Pi- JaBJICHHE BO3/yXa HAa BXO/IE€ B MEPBBIN LIIIHHJD;
D, - IaBJICHUE Ha BBIXOJI€ BTOPOM CTYNEHU CXKATHUS;

k - mokazarenpb ajnadaThl BO3IyXa;
Z=2 - KOJIMYECTBO CTYIMEHEH CHKATHUS;

(2)

(3)

aana0aTHBIM,

(4)

(6)



X - KpaTHOCTH CKATHUsI KOMIIPECCOpa B LIETIOM;
X12 KaXJIOW CTYNEHU OTIAECIBHO.

6. OmnpenenuTs MONIE3HYI0 MOITHOCTh, PA3BUBAEMYIO KOMITIPECCOPOM:

I-m _
NnZT— : (7)

rne | - ynenpHas pabGoTta KoMIpeccopa, pacxoayemas Ha CKaTHe OJHOTO KHWIorpamma
BO3/yXa;

M - Macca CKMMaeMoro BO31yXa;
t - Bpems cxkartus:

m 9
G =— - MaCCOBBIH paCXOd BO3yXa.
t

7. OnpenenuTh MOIIMHOCTb, MOABCACHHYIO K Bally KOMIIpeccopa (3aTpadyeHHYIO
MOIITHOCTB ).

Ny =3-1-U-CoS@ -1 - 110 = (8)

rae |, U- dba3oBblit Tok u HanpspbkeHue (rmokazanust V u A );
cosp =08;

5 - KILA. 3JICKTPOABUIATEIA,

Nyep - KILJ. KIMHOPEMEHHOM TIepe1ayuu.

8. Onpenenuts KIIJI komnpeccopa:

Mg =

= ‘5

w

= TN C)

[To pe3ynpTaTaM pacuera, cAenaTh BBOJBI O paboTe KOMIIpEccopa Mpu TaHHOM

peXrMe MHEBMOCUCTEMBI (Ta0J1.2) U 3amucaTh UX B COOTBETCTBYIOLIUNA pa3el

BoIBOLL.




8. BJIOK IMOJATOTOBKH BO3YXA

Bce nHeBMaTuyecKkue CUCTEMBI OU€Hb YyBCTBUTENBHBI K KAUECTBY HCIIOIb3yEMOIO
ckaTtoro Bo3ayxa. CxaTblii BO3AYX COAEPXKUT OOJIBIIOE KOJUYECTBO PAa3IMYHbIX
npuMeceld W 3arpsi3HEHHi (B ogHOM KyOuuyeckom MeTpe umeercs Oonee yem 100
MWIUJIMOHOB TBEPJBIX YaCTUL). OTH YacTHULbl, CMEUIMBAsCh C BOJOW M Macliowm,
BBIOPACHIBAEMBIM ~ KOMIIPECCOPOM B ITHEBMAaTHUYECKYIO CHUCTEMY, MPUBOIAT K
YBEITMYEHHOMY M3HOCY BCEX COCTABJISIIOIIMX CHUCTEMbl W K JalbHEHIIEH MOJIOMKe
MTHEBMATUYECKUX KOMIUICKTYIOIIHX.

[ToaToMy HEOOXOAMMO HCIIOJIb30BAHHE B IMTHEBMATHYECKOW CHCTEME Pa3iIMYHBIX
GUABTPYIOMMUX YCTPOWUCTB, MOIXOSAIIMX MO KOJUYECTBY MPOIMYCKAEMOIO CXKATOro
BO3/yXa U 10 HEOOXOANMMOM CTeNeHN (DUIBTPALINH, KaK JUII BCE CUCTEMBI B IIEJIOM, TaK
U 1151 OTJIEJIbHBIX €€ OCHOBHBIX 3JIEMEHTOB.

B 610k IIOATOTOBKH BO3aYyXa 0OBIYHO BXOIAT CICAYIOIUC allllapaThl:

W
% ‘ ® % 3
A
’ /1
v
1 ® N
.10
a) a)
0) 0)
Puc.19 — ®unbTp HeHTPOOEKHEIN: a) Puc.20 - OUiIbTP-KOAJIECIEHTHBIN: a)
yHKuHOHANBHAK cXeMa; 6) 0003HAYCHHE 1O ¢dbyHKIMOHATIBHASA cXxeMa; 0) 0603HaUYeHue 110
ECKJ ECK/]
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0)
Puc.22 - MacnopacnbuiiTens: a)

¢byHKIMOHATIBHAA cXeMa; 0) 0603HaYeHuE 110

ECKJT

(%

a)

O

0)
Puc.21 - ®unsTp-perynsarop: a) GyHKIIMOHAIBHASL

cxema; 0) obo3nauenue mo ECKJ]




Jnst kpaTkoro 00603HaueHUs 0J10Ka MOATOTOBKM BO3/IyXa Ha CXeMax
HCITOJTB3YETCSI CHMBOL.

T |
SHEN
t

Puc.23 - IlpunnunuansHoe 0003HaueHNE 0JIOKA MMOATOTOBKH BO3TyXa

3ananme. [logoOpaTh anmapaTsl i OpraHU3aluyu 0JI0Ka TMOJATOTOBKH BO3AyXa IO
CIEAYIOIIMM MapamMeTrpaM: pacxol, JaBJIeHHE B CHCTeMe, TOYHOCTh (pUJIbTpauuu S
MKM, IIHeBMOINIPHUBO/J HYKIaeTcsi B JONOJHHTEJIbHON cMa3Ke, Tpedyercs
ofecreyuTh IJIABHOE HAPACTAHWE [aBJICHHUSI W aBapuUHOe OTKJIKW4YeHue. [
BBITIOJIHEHYSI 3aJIaHUS, UCTIOJIh30BaTh KaTayior ¢pupMbl Camozzi mo mHeBMoOanmaparype.
[Topsimok BBITOTHEHUS paOOTHI:
1. Onpenenutbcs ¢ cocTaBOM U KomruiekTanueit bIIB.
2. UnentedunrpoBaTh KaK/Iblil anmapar, 3aricaB OCHOBHBIE €r0 TapaMeTphl B
Tabu. 1.
3. CocTaBUTh paCBEPHYTYIO IpUHIMIIHATBHYIO cxemy BIIB.
4. Cpenatb KpaTKO€ ONMMCAHUE U HA3HAYCHHUE KAXOTO AJIEMEHTA.
5. Cnenatb BBIBOJIBI IO paboTe.
Buemnuit Bua TUMoBOro coOpaHHOro OJi0Ka, MPENCTaBieH Ha puc.25, OH

BBITTOJIHEHH B BHJIC COOMPAEMBIX MMOCIIE0BATEIbHBIX MOAYIeH Kommanuu Camozzi.



PEIVIIATOP
JABJIEHHU A
KJIAITAH /

KJIAITAH
«NMSITKOI O»

/ IIYCKA

BE3O0IIACHOCTH

1 MAC/IOPACIIBLTUTEIb

PUIIBTP

Puc.24 - BHemnuii Buj coOpaHHOro 0JI0Ka MOJITOTOBKU BO3/yXa

[Tonobpanubie u naeHTEHUITMOPOBAHHBIC THEBMOAAIIApaThl (MCIOIH30BaTh KAaTAJIOT U
ApyTHe UCTOYHUKM), 3aTIOTHUTH Ta0.2.

Ta6i.2 — [lepedyenn komiutiekTa dnmeMenToB bI1B

Ne | HaumenoBanue | Oo6o3nauenue | Kou- | [Tapamerpsl | OGo3HaveHMe 1O
1011 BO. ECK




CocTaBUTh PACIIMPEHHYIO CXeMy OJI0Ka MOJATOTOBKH BO3ayxa (pHc.25), COCTAIIETo

M3 BJICMCHTOB IIPCACTABJIICHHBLIX B Tabmn.2.

Puc.25 - CxemMa 0110Ka MOArOTOBKH BO3/1yXa NPUHIMIHAIBHAS

BoiBOALI.




9. THEBMOILMJIMHAPBI

HHCBMOIII/IJII/IHHPBI HCIIOJB3YIOTCA B KAaUCCTBC HCIIOJIHUTCIBbHBIX ,Z[BHFaTCJIeﬁ JJIA

OCYIIIECTBJIICHUSI  OOJBIIMHCTBA

ITHCBMATHYCCKOM IIPHUBOJC.

TCXHOJIOTHYCCKHUX

U TPaHCIOPTHBIX 3a4a4 B

Knaccudukanys mHeBMOIMIMHAPOB OOIIMPHA, OJUH BapUaHT NMPUBEICH Ha pHC.26.

INMHEBMOINWJIMH/IPbI
|
I 1 |
OIHOCTOPOHHET 0 JIByCTOpOHHETO MyJIbTH
nencTBus AencTBHSA |  MO3MIMOHHBIE
C pemndpmpoBaHmem
TangeMbl
MarHuTtHble
becmiTokoBbIE

HemarHuTHbIe

C O4HOCTOPOHHUM LUTOKOM

C npoxoAHbIM LUTOKOM

XnmMmumnyeckm ctomkume

Mopo30- u TennocTonkue

C NOHMXEHHbIM TPpeHneMm

Puc.26 — Knaccudukamus mHeBMaTHYECKUX [UIMHAPOB



[THeBMOLIMIIMHAP  OJHOCTOPOHHETO JACUCTBUSL W MPYKUHHBIM  BO3BPATOM,

npou3BoicTBa kKoMmnanuu Camozzi, mpejacrasiieH Ha puc.27.
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Puc.27 — [IneBMaTnueckuili AIUHID

3apanue. Jlomomuute wu3o0paxkenmsimu 1o ECKJ[ mnsg  kaxmoro Tuma
MMHEBMOIMJIMHpa Ha puc.26. [IpocTaBUTh MO3UIIUMU U ClieJIaTh OMMCAHUE KOHCTPYKIIUU

IMTHCBMOIIMJIMHAPA HA pI/1027

ABCOJIOTHOE HAYASbHbIV KOHEYHBbII
OABEHVE _ /  MOMEHT MOMEHT
A
\
\
\
\ s
\ z
'
\ s
\
N
N
A
N
~
ATMOCDEPHOE -
DABNEHVE
BPEMSI XOA MOPLUHS

NEPNOA USMEHEHWA MOTOKA BO3YXA

Puc.28 — Hukinorpamma paboThl MHEBMATHUYCEKOTO LIUIMHIPA



Onucanue OUKIIAa pa60TbI IMHEBMATHYCKOI'O HUJIWHAPA B COOTBECCTBHHU C pI/IC28

BaHaHne. Breinonsuts I/IIIGHTI/I(bI/IKaI_[I/II-O ITHCHBMATHUYCCKOI'0O NUJIMHAPA o6pa3ua,

MCIIOJIB3YS KAaTaJIOT U Jp.CIPABOYHYIO JOKYMEHTALIUIO, PE3YJIbTaThl 3aHECTH B Ta011.3.

Tabnuna 3 — [TapameTpsl MHEBMATUYECKOTO IPOCCEIIS

Ne | HammeHnoBaHue Oo6o3HaueHnne IHapamerpsl | O003HAYEHHE 1O
1011 ECKJ
1

BriBOaLI.




10. IPOCCEJIb TIHEBMATHUYECKHU.
/lpoccenu — ycTpoiicTBa MO3BOJISIIOLIUE PETYIMPOBATH pacxo1 paboyero Tena,
MyTEM M3MEHEHMUS TUJIOIIAIA MPOXOIHOTO ceueHus. Jlpoccenu NpuMEeHsIoT st

PEryJIMpOBaHMs CKOPOCTH BBIXOAHOTO 3B€HA MTHEBMOIIpUBOAA (puc.29).

Qn, HA/mMuH

[

140

120 /
100 /

80

Pacxop sosgyxa

60

40

A
2

20 1

> >

0

0 4 8 12 16 N°

KonuyecTteo 060poTOB BUHTA

Puc.29 Perynupyemslii 1poccenb: a) o0 Bua; 0) pacxoIHO-peryJIupoBOYHas
XapaKTEPUCTHKA

HpI/IHIII/IH JIeHCTBHS M OCHOBHbIE 3JIEMEHThI IHEBMATHY€ECKOI0 Apoccelid €

00paTHBLIM KJIANIAHOM.




HpI/IHHI/IHBI pPEryanupoBaHuAaA CKOPOCTHU ABMIKCHUS ITHCBMOLMIIMHApA, IIPU

Pa3JIMYHBIX BAPUAHTAX YCTAHOBKHU APOCCEI NMpUBEAEHBI Ha puc.30.
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Puc.30 — [{ukmorpamma paboThl MHEBMOTIPUBO/IA C IPUMEHEHHE MPOCCEIS

s r
lel HCITOTH I OB AHITH
APoCcCe/TH Ha BEIXTOIIE

IIpn

HCITO IR I OB AHHH

KJIAIIaHA DBICTPOT 0
BBIXJIOMA

(O 0,12CTh BE0IMOEHBIX

BAPHAITHI CKOPOCTH ~
NPH HIMEHEHHH

HACTPOHKH JPocCerIn

OBMAcTb MpaKTHIECK

DEnacTe B0NbBLWOA

/HECTaEimanDcTM

CHOPOCTHI
ABHEHIMA

O0.,12CTE ROZMOEHBIX
HXMeHeHHH HATPYIKH

HHBAPHAHTHOCTH i
CEOpOCTH ! F
.\ —
— FBH i Friax
FBH.N_[AX

Puc.31 — 3aBucuMOCTb BIMSIHUSA YCTAHOBKHU JPOCCEINS HA XAPAKTEP PETYINPOBAHUS

3aganue.

NpuBOAA

[TogoOpaTh MHEBMATUYECKUNA PETYIUPYEMBIN IPOCCEIH C TapaMeTPaMHu:

e Jlpoccenb N0KEH KOMIUIEKTOBATHCS 0OPATHBLIM KJIANIAHOM,;

e PerymupoBanue pacxoja B npenenax: Q=0-600 Ha/mumn;



e JlaBnenue Ha Bxoje: 6 bap;
o [Ipucoenunenne: G 3/8;

e MoHTax: Ha IMHEBMOLIMJIUHIPE,

N3006pa3uth pacxoaHO-PEryIUPOBOUHYIO XapaKTEPUCTUKY BEIOPAHHOTO JPOCCENS Ha
puc.29 , 0603HaYNTh 30HYy HacTpouku A quanazona: 200-560 Hu/muH. 3anoinHuTh

Tabnuily 4, TaHHBIMU 0 BBIOPAHHOMY JPOCCEIIO.

Puc.31 — PacxonHo-perynmpoBoYHasi XapaKTepUCTUKA JPOCCEIIS

Tab6nuia 4 — [TapameTpsl MHEBMATHYECKOTO IPOCCEIIS

Ne | HammeHnoBaHue Oo0o3HaueHmne IMapamerpsr | O003HaYeHUE 11O
1011 ECKJ
1

BriBOaLI.




