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[Tpaktuueckas padora Ne 1
s ~ 3
3amaua 1.1. Cocyn 3amonmHeH BomOH, 3aHmMaromien oobem W= 2 m”. Ha ckosbko

YMEHBIITUTCS ¥ 9eMy OYIET paBeH 3TOT 00hEM NPH YBEIUUYCHHUH JIaBIICHUS HAa BETUYNHY Ha
BenumunHy 200 6ap npu temmeparype 20 °C ? Moaynb 00beMHON yIIPYTOCTH JJIs1 BOBI TIPH
naHHoi Temrepatype Eqo= 2110 MI]a.

W3menenne o0bemMa )XUIKOCTH OTIPEICITUM U3 YPaBHEHUS .

AW =— B, W Ap.

KoaddunrieHT 00beMHOT0 cKaTUsl ONPEACIIUM U3 YPAaBHEHUS

Pp = 1/ E,
VBemuenne gasnenns Ap = 200 Gap = 20-10° [a.

Hckomblii 00beM OyzieT paBeH:
Wz = W1 - AW

3amaua 1.2. Kanuctpa, 3amoiHeHHass OCH3WHOM W HE COJIeprKaIas BO3IyXa, Harpeiach
Ha comHIle 10 TemrepaTtypsl 50 °C. Ha ckobKo MOBBICHIIOCH OB TaBlIcHUE OCH3WHA BHYTPHU
KaHHUCTPHI, €CIIi ObI OHA ObLIa a0COIOTHO kecTKo#? Havanbrast Temneparypa 6ensuna 20
°C. Monaynb 00BEeMHOW ympyroctTu OeH3WHA TpuHATH paBHBIM Eo =1300 Mlla,
k03¢ uIMeHT TemmepaTypHoro paciuuperus (B = 8 10 1/rpa.

N3 ypaBHenus (1.8) HaxoauM OTHOCHTEIbHOE HM3MECHEHHE OObeMa OCH3MHA TIPH

yBenmmyeHun temmeparypbl At Ha 30 °C (At =12 - t; = 30 °C):
AW / W = Bt At

N3 ypaBHEHHS] HAXOMM U3MEHEHUE JABICHUS Ap NMPU YBEIUYCHUU TEMIIEpATypsbl At

Ha 30 °C:

3amaua 1.3. IImotHOCT, Macma AMT-10 mpu temmepatype 20 °C coctaBnser 850
kr/M°. OmpelelnTs IUIOTHOCTh Macia IPH MOBBILICHHH temmepatypel 10 60 °C u

yBeNMUYCHUH naBieHus ¢ armocheproro (p;=0,1 MIla) no p,=8,7 MIla. Moaynb 00beMHOM



ynpyroctu Macia Eq =1305 MIla, remnepatyphsbiii kodddumment p; = 0,0008 1/rpa.
[I1oTHOCTH Macya pu MOBBIIIIEHUHN TEMIIEpaTyphl 10 3HaueHus t, = 60 °C Beraucinm

o popmye (1.9):

_P1
P=""1+ pat

[I1oTHOCTH Macya Tpy MOBBIIICHUH JTaBICHUS 0 3HaYeHUs p,= 8,7 MIla Beraucisem
o ¢popmyam :

pI _ pI
1- B,dp 1_(P2—P1)/E0

Pu =

3amaya 1.4. Omnpegenutb OOBEMHBI MOIYJb YHNPYTOCTU JKUJIKOCTH, €CIH TOJ
neiicTBueM rpy3za A maccoit 250 kr nopirens npomen pacctosane Ah = 5 MM, HadansHas
BbICOTa TOJIOXKeHUs1 mopmHs (0e3 rpy3a) H = 1,5 m; aumamerp moprmas d = 80 MM u
pesepByapa D = 300 mm; BeIcoTa pesepByapa h = 1,3 M. Becom mopiiHs npeHeOpeysb.

PezepByap cuntaTh aOCONIOTHO KECTKUM. -

Cuna TsKecTH, co3/aBaemMa Irpy3oM A, OyeT paBHa:
F=mg
JlaBiieHue, co3iaBaeMoe 3TOi cuiioi (T.e. MpHpalieHue naBieHus dp), onpeneaum

Kak.



dp = F/Sn: 4F/T[d2

[lepBonauanbHbiit 00beM W KUAKOCTH paBeH:
D2 nd?
W=Sh+S,(H-h)= 2 h + 2 (H - h)

N3menenue o6beMa paBHO:
2

nd
dW =S, Ah = E Ah
Mopynb 00beMHON yIPYTOCTH OMPEAEIUM Mo popMyam :

dp
E, =W —
dw

KonTpoJsibHBIE BOMIPOCHI.

B yeMm 3akiroyaeTcs runoTe3a CIUIOMIHOCTH KUJIKOCTH ?

YTo Takoe IIOTHOCTD KHUIKOCTH, OT YEr0 OHA 3aBUCHUT?

Kakne criIbl OTHOCSTCS K MAacCOBBIM M IOBEPXHOCTHBHIM? Kakue BHJIBI HAIIPsHKCHHMA
JACHCTBYIOT B KHUIKOCTH?

B geMm coctouT dusznueckuii CMbICT 00bEMHOTO MOIYJIST YIIPYTOCTH ?

Yto Takoe BSA3KOCTD KUIKOCTH?

KakoBa cBsI3p KHHEMATHYECKONM M JUHAMHYECKOH BSI3KOCTH?

[TosicHuTe pUpOy HEHBFOTOHOBCKUX KUJKOCTEH.

Kakne npudrHbBI BEI3BIBAIOT KAaBUTAIHIO?

Yro Takoe "xonogHoe" kunenue?

KakoBa npupoaa sSBIeHHs MOBEPXHOCTHOT'O HATSKCHHS ?



[TpakTrueckast pabota Ne 2

[Ipu peniennu 3a1ad Mo rUAPOCTATUKE HEOOXOUMO pa3INyaTh TAKUE MOHATHUS, KaK
naBlieHue p u cuina F.

[IpuMeHsisi OCHOBHOE ypaBHEHUE TUJIPOCTATUKU HYKHO TOMHUTh, UTO BTOPOI 4JIEH B
MpaBOM YacTU YpPaBHEHUS MOXKET OBbITh KaK MOJIOKUTEIBHBIM, TaK U OTPULATEIbHBIM.
HeoOxoguMo Takke TBEpAO pa3iuyarh JaBJICHUS aOCOIIOTHOE, W30BITOYHOE U
BAKYYMMETPHUYECKOE, & TAK)KE BECOBOE JAaBJICHUE JKUJIKOCTH.

[Ipu pemiennu 3amad, B KOTOPBIX JaHbl MOPIIHU WJIM CUCTEMBbI MOPUIHEH, CIETyeT
MMCaTh YpaBHEHUE PABHOBECHS, TO €CTh PABEHCTBO HYJIIO CYMMBI BCEX CHJI, IEUCTBYIOIINX
Ha TOpPIICHb WM CHUCTEMY NOpIIHEH. B 3amauyax Ha OTHOCHUTEIBHBIM MOKOW XKUIKOCTH
CleAyeT YYHUTHIBATh IMOBBIIICHUE JABJICHHUS 3a CYET CHJIbl HHEPLUHUH TEPEHOCHOTO
JIBUKEHUS.

3amaua 2.1. B nunuaapuyeckuii 6ak nuameTpoMm 2 M 10 ypoBHS H = 1,5 M HamuTh
BOJIa U OCH3WH. YPOBCHb BOJBI B IbE30METpe HMXe ypoBHsS OeH3uHa Ha h = 300 mwm.

3
OmnpenenuTs Bec HaxosIIErocs B 6ake 6eHsuHa, ecnu pg= 700 kr/m”.

PR
=

BecoBoe (n30bITOUHOE) aBiIeHUE BOJBI M O€H3MHA B Oake OyIeT paBHO BECOBOMY
JABJICHUIO BOJABI B TbE30METpE:!

pughs + pghs = pyg(H - h).
[TockoybKyY B 3TOM ypaBHEHHH €CTh JBa HEU3BECTHBIX, BhipazuM hg = H - hg, 1 moxcraBum:

psg (H — hg) + psghs = pyg (H —h).



ITocne cokpaleHus noJIy4YnMm:
hs (ps — ps) = psh.

Bricora Gen3uua B Oake:

psh
Ps—Ps

h6:

Bec Haxomsmerocs B 0ake OeH3UHA!
G =Mg = psg-Shs= ps-gnR*hs
3amaua 2.2. OmnpenenuTth TaBlIEHUEP, BO3AyXa B HAMOPHOM Oake MO IMOKAa3aHHUIO
pTyTHOTO ManomeTpa. Kakoit BeicoThl H MOKEeH OBITh MBE30METP TSl H3MEPEHUS TOTO JKE
nasienus pol Beicoter h=2,6 Mm; hi=l,8 m; h,=0,6 m. [TnotHOCTH pTYTH p= 13600 Kr/MS,

Bozel p= 1000 kr/m°

Fa

AOcoIroTHOE JaBlieHHE B OaKe Ha ypOBHE BHICOTHI Ny OyneT paBHO abCOMOTHOMY
JABJICHUIO B PTYTHOM MaHOMETpE Ha TOM K€ ypOBHE:
Pa=Po TPy (h = h2) = puy +ppig(hy — hy).
Po = Par +ppg(hy — ho) - pog (B - hy)
Jlnist HaxokIeHust BRICOTHI H paccykeHus: aHalIoTuyHbI
Par Hpug H=po Tpug b,
Po+Psgh—Par

H=
OTKyIa Ps8

3amaua 2.3. Onpenenuts cuiy F, TeHCTBYIONIYIO Ha MTOK THOKOHN nuadparmsel, eCiu



ee muamerp D = 200 MM, mokazaHus BakyymMMeTpa pe, = 0,05 Mlla, Beicota h = 1 M.
[Tnomaaeio mroka npeHedpeub. HaiiTu abconroTHOE 1aBiIeHUe B JIEBOM MOJIOCTH, eciu hy =

740 mMMm. pT. CT

Ve

JleiicTByIOIICe HA IITOK AUadparMbl TaBJIecHUE BaKyyMa ONPEISIISIeTCs 10 MOKA3aHUIO
BaKyyMMETpa ¢ YY€TOM BBICOTHI CTOJI0a BOJIBI N:
Prax.a. = Pgh — Prax
3HaK «-» yKa3bIBaecT Ha TO, YTO JABJICHHUE B JICBOH MOJIOCTH THAPOIMINHIPA IO OCH
IITOKA HUKE aTMOC(epHOTo (IaBICHHE BaKyyMa).

AtMochepHoe naBnenue coctarisieT 98642 Ila.

AOCOIOTHOE JIaBJICHWE B JICBOW IMOJIOCTH (JaBlIieHUE C YYeTOM aTMOCHEPHOTO

JABJICHUSA):
Pac = Par — Prax.a
Cuia, nelicTByromiasl Ha ITOK quadparMbl, paBHa:
1tD?

F: BaK. -
p 4



3amaua 2.4. Cuctema U3 ABYX MOPIITHEH, COSAMHEHHBIX IIITOKOM, HAXOAUTCS B PABHOBECHH.
OnpenenuTs CHITY, CAKUMAIOIIYIO IPYKUHY. KUIKOCTh, HAXOASIIASICS MKy TTOPITHIMH U

3 - : -
B 0auke - Macio ¢ wIoTHOCThIO p = 870 kr/m”. JImameTpsr D =80 mm; d = 30 mMm; Beicota H =

1000 mwm; n3bprTouHoe maBnenue py = 10 kl1a.

N30bITOUHOE HaBieHUE, NEUCTBYIOIIEE Ha KOJIBLEBYIO MOBEPXHOCTh MOPIIHEH, OyaeT

paBHO:
Puc = Po T+ pgH

Cuutbl, TEHCTBYIOIINE Ha KOJIBIICBBIC TUTOIIA MU TopirHel ¢ quamerpamu D =80 mm u d

= 30 MM, OyayT paBHBI:
TC
F1 = Puss Z (DZ - dﬁj)

Tt
Fi = pus " (d? — d?).

Cuna, cxxumaroniasi npyxuHy, Oyzner paBHa:

TC
FzFl—Ffme(Dz—dZ)



3amaua 2.5. Omnpenenuth cwity F, HEOOXOAMMYIO JUIsl yIAep)KaHWsS B PAaBHOBECHUU
MIOPIITHS, €CJTH TpyOa Mo/I MOPIITHEM 3amoJIHEeHa BOJIOH, a pa3Mepsl TpyOsl: D =100 mm; H =
0,5 M; h = 4m. JInuaber peryara: a = 0,2 M 1 b =1 M. CoOCTBEHHBIM BECOM MOPIITHS

npeHeopeyb.

L:_-I)___ [l:

T ———
] ——_— - - ——

A e— - = w—
——— -—

JIOrMYHO TMPEANoNOXKUTh, 4TO cuia F, HeoOXomuMmas JUis yAep)KaHHs IOPIIHS B
pPaBHOBECHH, JIOJDKHA COOTBETCTBOBATH JABJICHHIO MTOJ] HUM, TO €CTh BECOBOMY JaBJICHUIO
CTO0J10a >KHUAKOCTH.

p=pgH+h)

Cuina F B COOTBETCTBUH C JIJIMHAMM IUI€Y phluara paBHa:

a mD?

F:_
b P4

3amaua 2.6. TomuBHbIM Oak aBToMOOMIs mauHoM L = 0,6 M, mmpunoit b = 0,5 M u
BeicoToil H = 0,2 M mBIDKeTcs ¢ yckopenneM a = 3,27 m/c’. OmpenenT MUHIMAIBHOE
KOJIMYECTBO TOIUIMBa B 0Oake, oOecrneduBaroiiee e€ro mnojaady Oe3 IMojcoca BO3AyXa.
Cunrarp, yTO0 OEH30MPOBOJ YCTAHOBJIEH B IIEHTPE TOPU3OHTAIBHON MpOEKIHH 0aka, ero

JUaMETpP Mall [0 CPaBHEHHIO C AJIMHOM 0aka, Bbicota h = 10 mm.



o T =
- — -y —_—
Ne—— —A
e i E By

O003HaYUM CTOPOHBI IPSIMOYTOJIBHOTO TpeyroyibHKKa Kak | ny. Torma:
a

tgo=—
g

h
§ = —
tg o

L
l=x+=
2

y=[0tga
O0beM MUHMMAIBHOTO KOJIMYECTBA OeH3MHA B Oake, 00ECIEeUnBAIOUIEro €ro nojaayy

0e3 mojcoca, OyaeT paBHO:
£
W=Sb=—"b

3amaua 2.7. Ha pucyHke Tmoka3aH »3JE€MEHT OJHOW U3 BO3MOXKHBIX CXEM
THJIPOYCHIIUTEINS CLEIUICHHS aBTOMOOWIs (TpakTopa). Macio mox naBienueM po = 0,5

Mlla MNOABOANTCA BHYTPH Bajla MU 3aTCM 4YCPC3 OTBEPCTUC - B INOJIOCTb MCKAY ABYMA



COBMECTHO BpAIAIOIMUMHUCS IMIMHIPOM A ¥ TOpITHEM b, KOTOPBIA MOXET CKOJB3UTh
BIIOJIb Bajia. JaBlieHHWe Macia, YBETWYCHHOE Oyaromaps AEHCTBUIO MEHTPOOSKHBIX CHII,
3aCTaBJISICT TIOPIIEHL TEPEMENIaThCS BIPABO W OOECMEYMBACT JTUM CHIIYy HAXKATHI,
HEOOXOMMMYIO JUIsl BKJIIOYEHHS cremieHus. ONpenenuTh CHIYy OaBlICHHS Macja Ha
nopiienb b, eciu ero quamerp D =120 mm; muametp Bana d = 20 MM; yacToTa BpamieHUs 1

= 6 000 06/MHUH; IUIOTHOCTB KUAKOCTH p = 920 Kr/nm’.

Onpenennm yriioByI0 4YaCTOTY BpPAILICHUSA .

21n
© = ——
60

VYBenuueHue AaBJICHUS 3a CYET MEeHTpPoOekHOW cwibl (ypaBHeHue 2.14) Oyxer
YBEIIMYUBATHCSL TMPOMOPIUOHAIBHO YBEIUYEHUIO PACCTOSHUA OT IEHTpPaJIbHOU OCH

aJieMeHTa. B aToM ClIy4ac 3a yBCIIMUYCHUEC NABJICHUA IIPUMEM €TI0 CPECAHECC 3HAUYCHUC!

oozp(R2+r2)
Ap = 2 5
JlaBieHre B MOJIOCTH RJIEMEHTA C YYE€TOM YBEIMYEHMs JABJIEHUS 3a CUET IEHCTBUSA
LEHTPOOESKHOM CUIIbl OyAET PaBHO:
pP=potAp

Torpa cuna, ¢ KOTOpoOUl IEUCTBYET NaBl€HUE p HA MOPILIECHb, OyIeT

paBHa:

F=p—D*+ )
P 4



3amaya 2.8. B cocyn Beicotoir H = 0,3 M 3amuta xxuakocts a0 ypoHs h = 0,2wm.
OnpenenuTh, A0 KaKOW yriaoBOW CKOPOCTU MOXKHO PACKPYTUTh COCY[, C TE€M, YTOOBI

KUJIKOCTh HE BBIIECHYJIACh U3 HETO, eciu quameTrp cocyaa D = 100 mm.

YpaBHeHHE CBOOOHON MOBEPXHOCTH KUAKOCTH UMeeT Buj (2.11):
w?r?
H= Zo + ,
2g

r7ie Zo - BEepTUKaJbHAs KOOpAMHATa BepIIMHBI Mapabonouga. Oo6bem mapadosionaa

Bpaienust W, paBeH:
1
W, = > mR°(H — zy).

Bripazum o006bem xkunkoctu W, Haxonsieiics B cocyne oobemom W, yduThiBas

o6bem mapabdomouga Wi

nD? 1 1 tD?
Wm:Wc_Wu:HT_EnR (H—ZO)ZET(HJrZO).

[TockoNbKy MOXHO BBIUHUCIUTHL 00beM kujkoctd W, B cocyjle, HaxoAsIIerocs B

COCTOSIHHHU ITOKOS, TO MOXXHO 3aIIUCATh.

h1TD2_1 2 -
4 2 4 (H+ 2)
1
== (H+z)
Zo—zh—H

VYTIIOBYI0 CKOPOCTh CO MOKHO BBIPa3WTh U3 YPaBHEHUS CBOOOJHON MOBEPXHOCTH

KHUIKOCTH B cocyne (2.11):



(H-z¢)2g

e
I

KoHTpOosbHBIE BOITPOCHI.

JaiiTe onpeneneHne ruipOCTaTUIECKOrO TaBICHHUS.
p=1%y.2)?

[Touemy runpocTaTHuecKoe JaBjeHUE ABIsAETCS PYHKIUEH KOOpAUHAT

Yo Takoe BECOBOE JaBICHHUE KUIAKOCTH?

MoskeT 1 TaBJICHUE B KUIKOCTU OBITh MEHBIIIE HYJIS, PAaBHO HYJIO?

B kakux cinydasx INIOCKOCTh MbE30METPUUYECKOI0 HANopa pacrojaraeTcs BbIIIE WA
HUKE CBOOOTHON MOBEPXHOCTU MOKOSIIICHCS YKUIKOCTH?

Yro Takoe abCOMIOTHOE, U30BITOYHOE U BaKYyMMETPUUYECKOE JaBICHHE?

Kak MoxxHO n3mMepuTh aTMocdepHoe naBieHne? B uem pazHuna Mexay Gu3ndeckoil u
TEeXHUYECKOU atMochepoii?

MoskeT 1 IBMKYIIAsCS KUIKOCTh HAXOAUTHCS B COCTOSTHUM MOKOs1? Ecu Moxker, To

IPU KaKUX YCIOBUAX?



[TpakTrueckas pabora Ne 3
3anmava 3.1. TpyOa, o KOTOPO# TeUYeT BOJa, UMEET IepeMeHHoe ceueHne. OnpeaeaTuTh
CKOPOCTh BO BTOPOM CEUYEHHH, €CIIH CKOPOCTh B mepBoM ceuennn v1=0,05 m/c; d1=0,2 m;
d2=0,1M.
3 ypaBHEeHUs Hepa3pbIBHOCTH TIoTOKA (3.5) ciemyer:
S1 d?

V2=V - =V 5
S d3

[To Tpy6ompoBoay auamerpoM d = 150 MM mepekaunBaeTcst He()Th TUIOTHOCTBIO P =
3 . .
800 kr/m” B xkommuectBe 1200 1. B cyTku. OmnpenenuTs CEKyHIHBIM OOBEMHBIN pacxon
HedTH Q U CPEeIHIOI0 CKOPOCTh €€ TEUCHUS H.

[IpenBapuTenbHO HAXOIUM CEKYHIHBIA MAaCCOBBIN PACXO!

Q :Qm/ p

Jlanee no ypaBHeHHI0 pacxona (3.5):

:Q/:Q ,
v="/g /%

3anmava 3.2. [1o MOJHOCTHIO 3aTOIICHHOMY TPYOOTIPOBOTY MEePEKAYMBACTCS KHUIKOCTD
co ckopocteio 1 = 0,2 m/c. Onpenenuth pacxoj >KHAKOCTH Q, eciau TruapaBIdYeCKUR
paguyc R = 0,015 m.

[ MApaBIMYECKHUil PAJUyC PABEH OTHOLICHHIO ILIOLIALH JKHBOTO CedeHms S = mr’ u

CMOYCHHOTO TIepuMeTpa y, = 27

2
R=y =" pue =12

Otcroma quametp TpyodomnpoBoaa d = 2r = 4R Torma pacxo1 )KUIKOCTH:

mtd?
=v-S=v —
Q=v v 2



KonTpoJsibHBIE BOMIPOCHI.

B uem paznuiia Mexay THHUEH TOKa U TpaeKTOpHuei? MoryT JIn OHU COBITAIaTh?

B ueMm paznudane yCTaHOBUBIIETOCS U HEYCTAHOBHUBIIIETOCS JBUKCHUS ?

Yro Takoe TpyOKa TOKa, DJIIEMEHTapHAas CTPYHKa KUIKOCTH?

JlaliTe ompeneneHrue XUBOrO CEUCHUSI CTPYHMKH, pacxoda >KUAKOCTA W CPEOHEU IO
XKUBOMY CEYEHHUIO CKOPOCTH.

Kakoit ¢Quznueckuil 3aKOH MPUMEHHUTEIBHO K JKUJIKOCTH OTpa)KaeT YypaBHEHHE
HEPa3pPBIBHOCTH ?

KakoBbl 0cOOeHHOCTH OE3HAMOPHBIX MOTOKOB, HAMOPHBIX MOTOKOB U TMIPABINYECKUX
CTpyi?

Yrto Takoe CMOUYCHHBIN TIEPUMETP U THAPABINICCKAN PaHyC?



[TpakTuueckas padora Ne 4

[Ipu npuMeHeHnH ypaBHEHHS BepHyuM Ba)KHO MPaBUIBHO BBIOPATH TE IBA CCUCHHUS,
JUTSI KOTOPBIX OHO 3aITMChIBaeTCs. B kKauecTBe ceueHU peKOMeHyeTcsl OpaTh:

CBOOOJIHYIO TIOBEPXHOCTH KHJIKOCTH B pe3epByape (0ake), rie ckopocTh v = 0;

BBIXOJ] B aTMOCHEPY, T€ Puss = 0; Puse = Par-

CeueHwMe, T/Ie IPUCOSAMHEH TOT WM HHOW MAaHOMETP, MMbE30METP MU BAKYYMMETD;

HCTIOABIKHBIA BO3AYX BAajJeKe OT Bxoia B TpyOy, B KOTOPYIO IPOHMCXOIMT
BCAaChIBaHUE U3 aTMOCHEpHI,

VYpaBaenue bepHy/uim pekoMeHAyeTCs CHadvaja 3amucaTh B OOIEM BHUE, a 3aTeM
NepEenucarh ¢ 3aMEHOM €ro YWICHOB 33JaHHBIMM OYKBEHHBIMU BEIMYMHAMU W HCKIIOYHMTH
YJICHBI, paBHBIC HYITIO.

[Tpu 5TOM HEOOXOUMO TOMHHTD, YTO:

BEPTUKaJbHAS OpJMHATA Z BCErJa OTCUYMTHIBAETCS OT MPOM3BOJILHO BBIOPAHHOMN
IUTOCKOCTH BBEPX;

AaBJICHUC p, BXOOAIICC B IIPABYIO M JICBYIO 4aCTHU YpPaBHCHUA, JOJI’KHO OBITH 3a4aHO B

OTHOU CUCTEME OTCUETA.

3anmava 4.1. 13 HanopHoro 0aka Boja Tedet mo Tpyoe nuamerpom d; = 20 MM, u 3ateM
BBITEKAaCT B aTMOC(epy Yepe3 HacaJoK ¢ JUaMETPOM BbIXOAHOTO oTBepcTus d; = 10 mm.
N36e1TOuHOE MaBieHue Bo3ayxa B 6ake po = 0,18 MIla; Beicota H = 1,6 M. [IpeneOperas
MOTEPSIMH SHEPTHH, ONPEACIUTh CKOPOCTH TEUYCHHsI BOJIBI B TpyOe Vi M Ha BBIXOJAC W3

Hacajaka.



B kauectBe ceueHuid, AJis KOTOPHIX COCTAaBUM ypaBHEHUE bepHysuH, BbiOepem
CBOOOJTHYIO IMIOBEPXHOCTH B pe3epByape M CEUYCHUE Ha BHIXOJIE U3 Hacajka quamerpom ds.

Torna:

2 2
Potp L p L
+u +_0:O+£+_2

Pg 2g P8 28

H

BBuny 3HaUMTENBHBIX Pa3MEPOB COCY/A MO CPABHEHUIO C MONMEPEYHBIMU pa3MepamMu

TpyOOIIPOBOIA CKOPOCTH Vg OYAET BECbMa Majla ¥ €K0 MOXKHO IPeHedpeun, T0 ecTh Vg 0.

2
V3 =(H+ s—;) 2g ,0TKyna v, = [2gH + %

W3 ypaBHeHus pacxona (3.5) HaxoauM cKopocTh v1,:

_V2S;  vd3
S df

LY

3amaua 4.2. Onpenenuth, Ha KaKyI0 BBICOTY MOJHUMETCS BOJIa B TPYOKE, OJIUH KOHET
KOTOPO# MPHUCOCTUHEH K CY’)KEHHOMY CEYCHHUIO TPyOOnpoBoa, a IPyroi KOHEI] OMyIIeH B
Boxy. Pacxon Bojst B Tpyoe Q = 0,025 M° /c; u36bITouHOE maBnenue p; = 49 kIla; quamerpsl

d; = 100 mm u d; = 50 mm. [ToTepssiMu Hamopa npeHeOpedb.
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D ral TR
b
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YpaBuenue bepuymm s cedenuii 1 1 2 OTHOCUTENBHO ocH TpyOb! tipr (0 = ap = 1

MMeeT BUJT.

2 2
Pr Y1 _P2 D2

PE 28 P8 28

YyuteIBas, 4TO TO

4 4
hyax = pz/pg > U1 = Q/‘r[d% H vy = Q/‘r[d%

MTOJTyYUM

h :&4_42(22 i_i
" pg 2gm?\d] d;

[Nony4eHHas BbICOTa - BAKyyMMeTpH4ecKas BbIcoTa. Ha 3Ty BeICOTY hgax = 2,76 M 1

MOJHUMETCS BOJia B TpyOKe.



KonTpoJsibHBIE BOMIPOCHI.

UYrto Takoe mbe30MEeTPUIECKUN, CKOPOCTHOM U THAPOAMHAMHUYECKUi Harmop? Kak oHH
U3MEHSIOTCS 110 JUTHHE (IO HAIIPABJICHUIO JTBHKCHHUS KUIKOCTH)?

Kak opuenTupoBaHa HamopHas JWMHUS TPU YCTAHOBUBIIEMCS [IBUKCHUHU BSI3KOU
KUJTKOCTH?

[Touemy ypaBHeHHE bepHYIUIH BBIpaKaeT 3aKOH COXPAHEHUS MEXaHUYECKOW IHEPIUU
B KHUJIKOCTH?

Urto Ha3BIBAETCS MOJIHON yACITBLHON SHEPrUel TOTOKA?

UeM ominuaercss ypaBHEHHE bepHyIUM i MACANbHOM JKUAKOCTA OT TOTO K€
YpaBHEHUS IS PEATHHON KUTKOCTH ?

[Nosicaute cmbicn koaddurmenta Kapruonuca B ypaBuenuu bepuysim.

3a cueT 4ero MpouCXOIUT YMEHBIIICHHUE YACTHbHOW YHEPTUN TTOTOKA?

Urto Takoe Mhe30METPUUCCKUHN U THIPABINICCKUN YKIOH?

B kakux u3MepUTENbHBIX MPUOOpPaX HMCHOJB3YIOTCS 3aKOHOMEPHOCTHU YpPaBHEHUS
bepaymmm?

B uem paznuna mexay Tpyokoi [luto u TpyOkoii [Tuto - [pararis?



[TpakTuueckas padora Ne 5
3amaga 5.1. Omnpenenuth uuciio PeliHombACa W PEXKAM JBIKCHHS BOJBI B
BOIONPOBOIHOM TpyOe muameTrpom d = 300 MM, eciu pacxox Q = 0,136 m/c. Koadpdurnument
KHHEMaTH9eCKOH BI3KOCTH st Boxsl (mpu t= 10°C)v = 1,306 10° M /c.

JKuBoe ceueHue MmoToKa:

_ id?
s=Td/,

CpenHsisi CKOPOCTh ABUKEHUS BOJBI B TpyOe:

U:Q/S

Yucno PeitHonbpica

Re:Ud/ Y
Tak xak nmomydeHHOE Re> R - 2300, cremoBaTenbHO, OBMIKEHHME BOALI OymeT
TypOyJICHTHBIM.
3amava 5.2 ITo TpyOompoBoay auamerpom d = 100 MM TpaHCIIOpPTUPYETCS HE(PTh.
OnpenenuTh KPUTHYECKYIO CKOPOCTh, COOTBETCTBYIOIIYIO TEPEXOy JIAMHHAPHOTO
TBUKEHUS )KUIKOCTH B TypOyneHTHoe. KoaphuimeHT KknHeMaTn4ecKoi BI3KOCTH MTPUHSATh
paBepiM v = 8,1 10 Mm2/cC.

Kputnueckoe uncno PeliHonbACa paBHO!

Otkyna:



3amaua 5.3. Kak u3meHnsercs uncio PeitHombaca mpu nepexoae TpyoonmpoBoia ot
MEHBIIIETO JUaMeTpa K OOJIbIIIeMY TIPY COXPAHEHUHU OCTOSHCTBA pacxoza (Q = const)?

CKOpOCTB JABMKCHUS )KUJIKOCTH U3 YPABHCHUS pacXojJa paBHa.

v=Y5=4Y

nd? -

[ToncTaBuB 3HaYEHUE CKOPOCTH B ypaBHeHUe PeiitHombaca (5.5), momyunm:

R.- Y

Tdv -
CJ'IGI[OBEITCJII)HO, YJUCJIO PeﬁHOﬂbﬂca YMCHBIHI/ITCH BO CTOJBKO pa3, BO CKOJIBKO

YBEJIIMYUTCS TUAMETpP TPYyOsI d.

KoHTpoJsibHBIE BOMIPOCHI.

B uem cMmbIcT K03 PUITUEHTOB THAPOTMHAMAYECKOTO MTOA00MS?

B 3aBHCHMOCTH OT 4eTO MPUMEHSIETCS TOT WU HHOU KOd(DPHUITEHT 0100w ?

KaxoBsI (hakTOphI, ONpeeIIsIFoNIie peKuM IBHKEHUS KUIKOCTH ?

KakoBbl 0COOEHHOCTM JIAMUHAPHOTO M TYpPOYJIEHTHOTO PEXKUMOB JABUKEHUS
KUJTKOCTH?

Yro Takoe ocpeHEHHAs! CKOPOCTh MPHU TYPOYICHTHOM PEKUME JTBUKCHUS ?

[IpuBenutre mnpuMepbl OCOOEHHOCTH JAMUHAPHOTO U TYpPOYJIEHTHOTO PEKHUMOB

JABMOKCHUA XXUAKOCTH.



[TpakTrueckas pabora Ne 6
3anaua 6.1. Bentunsmmonnast tpy6a d = 0,1 m umeer qmuny | = 100 M. Onpenenutsb
MOTEepU JABJICHUS, €CIIM PAcXoJ BO3AyXa, MojaBaeMbiid mo Tpyoe, paBen Q = 0,078 M/
JlaBiieHWe Ha BbIXOJie paBHO aTMOCchepHOMY (par = 0,1 MIIa). MecTHbIC COPOTUBIICHUS 110
MyTH JBMKCHUS BO3/yXa OTCYTCTBYIOT. KuHemaTnueckas Bs3kocTh Bo3ayxa npu t = 20 °C
cocraBisier v = 15,7 10° M%/c. Cpemnsist mepoxoBaTocTh BHCTYMOB A = 0,2 MM, IIIOTHOCTB
Bo3ayxa p = 1,18 kr/m’,

CxopocThb Bo3/lyXa B TpyOe paBHa:
Yucno Pelinonbaca:

Pexxum Teuenus sxkumkoctd - typOysentHbid (R, >2300), mostomy ko3ddurmeHt

THJIPABIIMYECKOTO TPEHUS ONpeIeanM 1o ¢popmyie Anprinyis (6.12):

0,25
A 68\
A= O,ll(a + R_e)

[loTepu naBneHust Ha TpeHUe Mo JIuHE ompeaenum no dopmyne dapcu-Beiicbaxa

(6.6):

Ap b
= — , OTKyJa
28 YA

£
hyp p_g —7\,5

A _xt’vz



3amava 6.2. [Ipu BHe3amHoM pacmuperur TpyOosl oT d = 50 MM gm0 D = 150 MM
MPOUCXOUT YBEIUYCHHUE JaBJIICHHUS, KOTOPOMY COOTBETCTBYET pa3HOCTh IOKAa3aHUU

nbe3omeTpoB Ah = 80 MM. OnpenenuTh CKOPOCTH V1 U V2 U PaCXO[d JKUIKOCTH. YUECTh
MOTEpPU HA BHE3AIMHOE PACUINPEHHUE.

Ah
-5 2
=
R S PR 1 T
——rb———— —— —
| i
- __L__ -
I = T
2l

CocraBum ypaBaenue bepuymmm st ceuenuit 1 u 2 (2, =z, = 0):

v? V3
o B P2 D2,
Pg 28 pg 28

2.2
S v
hy = ( — —1) —
S2/ 28
[Totepu Ha BHE3aIHOE pacIIMpeHue onpeneaum mo popmynam (6.2) u (6.4):

VYureM Takxke, 4To Ah = P2 — &

g pg Bripazum mo0yro ckopocTh (Ha mpumep, v;) u3
ypaBHEHHS pacxoja:

d2
Ulﬁ.



C y4eToM BBIIEU3IOKEHHOTO YpaBHEHHE bepHyIn nmpuMeT BUA!

2 .2 2 U2<—d2> 2
v v v 1 2
2g 28 28 28

OTKyzna cKOpoCTh V1, OyJEeT paBHa:

Ah-2g
dz\? dz\?
1‘(?) —(1?)

Pacxop xKuIKOCTH ONIpeIeNIMM U3 YPAaBHEHUS pacxoja:

V] =

V2=V ——

3amada 6.3 Boga meperekaeT u3 HalmopHOTo 0aka, TJie N30BITOYHOE TABJICHHUE BO3TyXa
p1= 0,3 MIla, B OTKpBITEI pe3epByap mo KOopoTkod Tpyoe amamerpom d =50 mm, Ha
KOTOpPOM yCTaHOBJIEH KpaH. UeMy nomkeH ObITb paBeH KO3(P(UIIMEHT COMPOTUBIICHUS
KpaHa JJIs TOT0, 9TO0BI pacxo Boabl coctaBist Q = 8,7 n/c. BeicoTs! ypoBHel H; = 1M, H;

= 3 M. Yuectp motepu Hamopa Ha Bxoae B TpyoOy ((sx = 0,5) m Ha BeIXonme u3 TpyOBI

(BHE3aIHOE pPaCIIUpPEHUE).




CkopocThb B TpyO€e U3 YpaBHEHHSI pacxo/ia:

CocraBuM ypaBHeHHE bepHymmn nmns cedeHWidi 1 W 2 OTHOCHUTENBHO TUIOCKOCTH

CpPaBHEHUS, COBIAIAIOIIEH C OCBIO TPYOBI:

+ V32 2
M 1_H2+@+_+Zh
P8 2g Pg 28

CKOpOCTSIMU V1 ¥ V2 MOXKHO TIpeHeOpedh, TO eCTh V1 = v, = 0. [ToTepu Hanmopa paBHBI:

H, +

Y hiy = heyy + hy + hpgen.

[Torepu Hanopa npu CyKE€HUH:

cy>1< C_;BX

II€ U - CKOPOCTh TEUEHHUS KUJIKOCTH B pr6e.

[Totepu Hamopa nipu pacimmperuu 1mo gpopmyse (6.4):

S 2
hpacm = (1 1)
S2 2g

[Tockombky S; » Sy, TO:

v
hpacm = E .
MecTHbIe TOTEpH HAIIOPA!
2
w= ng
2 2 2
D1 L™ v



[leperpynnupoBaB 4jieHbl YpaBHEHUS U BbIpa3uB (i, MOTYUUM:

[H, —Hp +P1/pg—0%/ 25t D128 2g(H;—Hy)4 2P1/,
C.;K — = - (C_,BX + 1)

V2 V2

KonTpoJsibHBIE BOMIPOCHI.

W3 gero ckiagsiBaloTCs MOTEPH HAmopa?

Ot 4gero 3aBUCUT KOA((DHUITUESHT MECTHOTO COTTPOTUBIICHUS ?

YeM 00BSCHSIIOTCS MOTEPH IO JJTHHE TPyOOoTpoBoaa?

Kak Bnusier pexxum TeueHHs KUJKOCTH Ha MOTEPHU Haropa IO JJIMHE U B MECTHBIX
COTIPOTHBIICHUSX ?

[loyemy Ha 3aBHCUMOCTh THAPABIMYECKUX IOTEPh HAmopa OT pacxoja MpH
JTaMUHAPHOM TEYEHUU BIUSET U3MECHEHHE TEMIIEPATyPhI )KUIKOCTH?

[loyemy cymIeCTBYIOT MOHATHS 'TUAPABINYECKH IIaJKue TPYObI' U 'TUAPABIUYECKU
IIIepOX0OBATHIE TPYOBI'?

[Touemy TONIIMHA BSI3KOTO MOJCIOS MKUJKOCTU BIMSET HA MOTEPU HAIoOpa MpH
TypOYJICHTHOM JBUKCHUU?

B uem paznuiia Mexay TMHEHHBIMA TOTEPSIMHU U KBaIPATUIHBIMA?



[TpakTuueckast padora Ne 7
3amaua 7.1. OnpenenuTs pacxoa U CKOPOCTh BBITEKAHUS BOJBI M3 MAJOr0 KPYTJIOTO
otBepctHs nuamerpoM d = 3 cM B OOKOBO#1 cTeHKe pe3epByapa OosbIux pa3mepoB. Hamop
HaJ meHTpoM oTBepctus H = 1 M, xumHemaTmdeckas Bs3kocTh Boawl mpu t = 20 °C
cocrasisier V = 10° m%/c.
OmnpenensieM uyucio PeifHonmpaca, XapakTepu3ylolllee HCTeUeHHe 0e3 ydera

Kod(ppuiieHTa CKOpoCTH O:

€

_E_d,/ZgH
vy

U3 puc. 7.2 nmpu R, = 133 000 onpenemnsieM k03P GUITMEHTH CKOPOCTH ( M pacxoja L. ¢
=0,98; 1 = 0,59. Torma ckopocTh UCTEYCHUS BOJBI U3 OTBEPCTHS OYIET paBHA:
v, = @4/ 2gH

Pacxop BeITEKaromei U3 OTBEPCTHUS BOJbI OYIET PaBEH:

Q=uSy/2gH

Bagaua 7.2 Omnpexennts pacxon xuiakoctd (p = 800 kr/m°), BbITekarouieil u3 Gaka
gepes oreepcrre mwiomanpo S = 1 cm?. [lokasanue pryTHOro MaHomerpa h = 268 M,

BbicoTa H = 2 M, koadpummenT pacxona p orBepetus = 0,60.

Iy 'Jl:_!"i

Pacxon sxxunaxoctu onpezensemM mo Gopmyae (7.9):

P
Q=uS EAP



[lepenan naBneHuss Ap ¢ BepXHEl U HUXKHEW CTOPOHBI OTBEpCTHS OyAEeT paBeH
pa3HOCTH JaBJICHHS Ha JHE cocyna (CymMMma po M BecoBoroaasiieHus PgH) u arMmocdepHoro

JdAaBJICHUA, TO €CTh
Ap = po+ pgH - pPar.

JlaBnenue po (aOCOMOTHOE NaBICHHE) OMPEILSIIICTCS KaK

Po = Par™ Ppr gh

3amayva 7.3. OnpeaenuTs HalpaBaeHUe HCTCUCHHUS KUIKOCTH ¢ IITOTHOCTHIO p = 1000
3 .
Kkr/M~ gepe3 orBepcTHe dy = 5 MM 1 pacxol, eciu pa3HocTh ypoBHel H = 2 M, moka3anue

BaKyyMMeTpa COOTBETCTByeT 147 MM. pT. cT., mokazanme MaHomerpa hy=0,25 MIla,

ko3 durment pacxoma p = 0,62.
Paax Pu
1= = — H
| —— — . [
- .-:E;du -

Pa3HocTh naBneHuil Mexay OakamMH paBHa:
Ap = pu— (PgH — Puax)

HOCKOHBKy JaBJICHUC B HpaBOﬁ qacTHu 6OJII)IHC, TO HAIIPABJICHUC TCUCHUA X XKUAKOCTH

OyJleT HaMpaBJICHO B JIEBYIO YacCTh JBOMHON €MKOCTH.
Torma pacxo.1 KHIKOCTH Yepe3 OTBEPCTHE ¢ quaMeTpoM o OyaeTpaBeH:

2
Q=uS EAP



3anmava 7.4. OnpeaenuTs TuaMeTp OTBEPCTHUS APOCCENis, YCTAHOBICHHOTO Ha CIIMBE U3
THJIPOLMIIMH/IPA, TIPH YCJIOBUM JBW)KCHHS INTOKA IMIIMHApPA TOJ JISHCTBHEM BHEIIHEH
Harpy3ku F= 60 kH co ckopoctsio u = 200 mm/c. JIlnameTpsbr: mToka dy, = 40 MM, nmumuHapa
D = 80 mm, koadpummment pacxoma apoccens p = 0,65, maoTHOCTH *kuakocTu p = 850 Kr/™®,

nasieHue Ha ciuse pe = 0,3 Mlla.

Par J
| AN ]
k! ':T"i—'T‘i] v
D — '-'——=-—I_I-F'
- - r
— d|" - —
Y
|
Pe

OrnpeaenuM AaBlieHUE, KOTOPOE CO37AEeT cuia F B mpaBoil yacTu ruApOUINHAPA:

4F

P n(D2-d3)

[lepenan naBnenuii Ha apoccene Ap OyleT paBeH:

Ap=p—p.
Pacxon xxkuakocTH, mpoOTEKAKOIIEN Yepe3 APOCCENb!
n(D2-d?)
Q=vS=v——"p—

[Tnomans ceuenust npoccens S OyaeT paBHA:

Torpa quaMeTp OTBEPCTHUS JPOCCESL:

d= 4S/T[



KonTpoJsibHBIE BOMIPOCHI.

[Tpu BHIMOTHEHUHN KAKOTO YCIOBHS OTBEPCTHE HA3BIBAIOT MAJTBIM ?

B uem ¢usmdeckuii cmbica koddumrerTa ckopocTu?

KakoBa 3aBucuMOCTb KOA(PUIIMEHTOB CXaTUs, CKOPOCTH U pacxoja OT YHCIIA
Peiinonpaca?

UYem otnuyaetcs Gopmylia pacxoja KUIKOCTH JIJIsl HE3aTOIJIEHHOTO U 3aTOTUIEHHOTO

OTBEPCTHS?



[TpakTrueckas pabora Ne 8

3agaun Ha pacyeT MPOCTOro TPYOOIPOBOIa MOKHO pa3OUTh HA TPU TUMA!

| Tun. [{ansr pacxon xuakoctu Q B TpyOOIpoBoae, Bce reoMeTpuueckue pasmepsl (1,
d, Az), mepoxoBaToCTh TpyO, JdaBlicHUE B KOHEYHOM CEUYCHHMH (IUIsI BCACBHIBAFOIIUX
TPyOOIIPOBOZIOB B HAYaJIbHOM), M XapaKTEPUCTHKA JKUAKOCTH (IUIOTHOCTh P U
KHHEMaTU4ecKasi BI3KOCTh V). MeCTHbIC CONPOTHBIICHUS JIMOO 3aJIaHbl KOAPGUITUSHTAMH
IC, wn SKBUBAJICHTHBIMHU JUTMHAMH |5, THOO OIIEHUBAIOTCS 110 CIPABOYHBIM JTAHHBIM.

TpeOyercs Halitu noTpeOHbIN HATOP Hyygrp.

[To Q, d u v HaxomuTcs yucio PeliHonbaca R m ompemenseTcss peKuM TECUCHHS
KUJTKOCTH.

[Ipy maMuHApHOM pEKMME TEUEHUS MCKOMBIN Hamop ompenernsieTcs mo (Gopmynam
(8.8) u (6.9):

128v¥

Hl[OTp. = He + KQm ,rne K= m 5

[Tpu TypOyJIEHTHOM peXUMe 3ajada pemaeTcs ¢ momoiisio popmyi (8.8) u (8.4):

£
Hl[OTp. = Hep + KQm ,tne K= O\’la + CM) m=2,

gméd* ’

Il Tun. Jlansl: Hanop Hpan, KOTOPBIA OyAeM Ha3blBaTh pAacCIONaracMbIM, U BCE
BEITMYMHBI, TIepeunciieHHbIe B | Ture 3ama4, kpome pacxona Q. Tak kak uncno PeitHobACA
B JIaHHOW 3ajJade TOJCYUTATh HENb3s, TO HEOOXOAMMO BBIpa3WTh pacxon Q depes
kputnueckoe uucio Peiinonsiaca Re = 2300 u onpenenuts Hy,, cooTBeTCTBYIOIIEE CMEHE
pexuma. CpaBHUB Hy, ¥ Hyoen, MOJKHO JIETKO OIPEAETUT PEXKUM TEUEHUS.

[Tpu maMrHApHOM pEKUME 3a/1aua perraeTcs MpocTo, Kak u B 3agade | Tuma.

[Tpu TypOyIeHTHOM pexuMe 3aada pemaetcs mo popmyiam (8.8) u (8.4).

B ypaBuenuu (8.4) comeprkatcs aBa HenmsBecTHBIX (Q M Ar), 3aBUCAIIME OT YUCIIA
Peitnonbnca. st pemieHust 3ajiadd 3aJaloT 3HAuYeHHE Kod(PQUIMEHTa Ar C YYETOM

HIEPOXOBATOCTH U OIPEIENISIOT €ro 1o GpopMyiie AnbTinyis npu Re —» oo;



0,25
Ay = 0,11<A/d> .

3naueHue koddunuenra Jlapcu m3MeHseTcs B HeOoapmux mpenenax (A7, = 0,015...
0,04).

3areM, perras ypasHenus (8.8) u (8.4), Haxomst pacxon Q B epBOM MPUOIUKCHHH.
[To maitnenHomy pacxony Q ompenensitot Re B mepBoM mpubimkeHny, a mo R, - yxxe 6osee
TOYHOE 3HaYeHUEe Ar. OOBIYHO OBIBAET I0CTATOYHO BTOPOTO MPUOTUKEHUS.

Jlist perieHust 3TOM ke 3a/1auu rpauuecKuM CrocoOoM CTPOSIT KPUBYIO MOTPEOHOTO
(pacnoyiaraeMoro) Haropa JJisi JaHHOTO TPyOOIIPOBO/Ia C YUETOM IIEPEMEHHOCTH AT, TO €CTh
nast psga 3HadeHui Q monacuuTeBalOT v, Re, Ar # Hyorp =f(Q)mo dopmymne (8.8). 3arem,
noctpouB KpuBylo Hyop, = f(Q), m 3mas opmusaty Hiorp, = Hpan, HaxomsT
COOTBETCTBYIOIYIO €1 a0CITUCCY, TO €CTh HaXOAAT pacxon Q.

Il tun. Jansr pacxon Q, pacmonmaraemsiii Hamop Hp,n, ¥ BCe BEIMYMHB,
NIEPEUYHUCIICHHBIC PaHee, KpoMe ArnaMeTpa TpyoorpoBoa , KOTOPBI U HYXKHO ONPEICTUTh.

Tak kak uucno PeitHonbAca ompenenuTh HENb3sd, TO BbIpAXAIOT AUAMETP uepes
kputnueckoe ynciao Peitnonpaca Re = 2300 u onpenenstor Hy,, cooTBETCTBYIOLIEE CMEHE
pexxnMa aBrkeHus Kuakoctu. CpasauBas Hy, 1 Hpaen, ONIpEAENAOT pEXUM TEUEHUS.

[Tpu naMUHApHOM peKUME 3ajaua pelraeTcs mpocTo mo ¢popmynam (6.9) u (8.8).

[Tpu TypOyIeHTHOM peRuMe 3a/1ady penraroT rpadguaecku. [Ipu aTom 3amaroTcs psaom
3HaYCHUH n1uaMeTpa d U mo HUM MOACYUTHIBAIOT Hygyp. 3aTeM cTpost rpaduk Hyo,=f(d) u
110 HeMy, 3Hast Hy,enr, onpenemnsiror nuametp d.

Ecan TpyOompoBOA COCTOMT U3 I HOCIE008AMENbHO COCOUHEHHBIX YYACMKO8, TO

CIIpaBEAJIMBLI PABCHCTBA.

Q=Q:1=Q,=...=Q,
{th =Yh, +Yhy+...4+ X h,’

[Tpu napaienbHOM COETMHEHUH N TPyOOITPOBOJIOB:

{Q= Q1 +Qz+...+Qn
Yhy =Xh, =..=Yh,



rae Q - pacxoa B TOYKE Pa3BETBIICHUS.

3amaua 8.1. Ha pucyHke moka3aH BCaChIBAIONINN TPyOOTIPOBOI TUAPOCUCTEMEI. [{mrHa
TpyoompoBoa | = 1m, quamerp d = 20 mm, pacxox xkuakoctu Q = 0,314 1i/c, aGconroTHOE
naBieHue Bo3myxa B 6auke pp = 100 xIla, Beicota H = 1M, mmoTHOCTH )uakoctu p = 900
kr/M . OnpenenuTs abCOTIOTHOE MaBJICHHWE Iepej] BXOJAOM B HAcCOC TPH TEMIIEpaType
paboueii sxunkoctu t = 25°C (v = 0,2 10" m /c). Kak u3MeHUTCS MCKOMOE JaBJICHHE B

3MMHEE BpeMs, KOTJIa IIPH 3TOM K€ pacxojie TeMIeparypa KUaKocTu ymnaaet 10 -35°C (v =
10 10 * m%c).

3

{2

i

i

|
|

H

e —

f|
D
%L

|

]
CoctraBum ypaBHeHue bepuymmu mia ceuenuit 1-1 m 2-2, mpoBens MIOCKOCTh
CPaBHEHUI MO OCH TOPU3OHTAIIBHOIO Yy4acTKa TPYObI:

2
a4
H+22, 0= B2 200

P8 P8

+ hyp

OmnpenenuM CKOPOCTh TSUCHHSI )KUIKOCTH B TpyOe L1 M3 ypaBHEHHs pacxoza (3.5):

L0 2
S md?
Onpenenum yucio PeliHonbaca:
vd
Re=—



PexiM ABIOKEHNUS KUIKOCTH JIAMHHAPHBIH (0=2), mo3ToMy noTepu hy, onpeaensoTcs
o hopmye Ilyasetins (6.9):

128v¥
hyp, =

ngd*
Bripasum abcomroTHOE MaBieHHE p; TEpe]] BXOJOM B HACOC M3 COCTABICHHOTO IS
ceuenuit 1-1 u 2-2 ypasuenus bepnymnu:

oy 2
2

pr=Hpg+po—p

[Toncuntaem motepu Hamopa mpu t = -35°C?

Torna nckomoe maBnenue mpu npu t = -35°C?

3amava 8.2. [To TpydonpoBoay auamerpoM d = 10 mm m aymmnHoi | = 10 M nogaeTcs
JKHIKOCTB C Bsi3kocTbio v = 0,0001 M%/c mox meifctBueM meperana gasienus Ap = 4 MIla;
mIoTHOCTH p = 1000 kr/M%. OnpenenuTs pexkuM TeUeH S KHIKOCTH B TpyOomnpoBoae.Apg
OmnpenenuM pacxo )KUIKOCTU B TpyOomnpoBose. [TockonbKy moTepu B TpyOOIIpoBoOIe
OyIyT paBHBI pa3HOCTH ITEE30METPUIECKUX BHICOT, TO ¢ yaeToM (opmysr [lyaseitns:
128v¥ P1—P2 Ap
P mgdt T pg  pg’ o
Apmd*
" 128vfp

Teneps onpenenum pacxon Qgp MpH KPUTHICCKOM 3HAUCHUHN yncia PeiitHonbaca R, =

2300:

"l.):g:ﬂ OTKVJa
S md2’ YA
TdVRe «p
QKp: 4

[Mockonbky Q < Qkp, 3HAUUT PEKUM TEUEHUS )KUIAKOCTH - JTAMUHAPHBIIL.

3amaua 8.3. OmnpenenuTh MOTPEeOHBIM HAMOpP, KOTOPBIA HEOOXOAMMO CO37aTh B



ceuennn 0-0 s momaunm B Gak Bomsl ¢ Bs3kocTbio v = 0,008 Mm%/c, ecnu umHa
tpyoompoBoza | = 80 m; ero muametp d = 50 mMm; pacxon xuuakocta Q = 15 j/c; BeicoTa Hy
= 30 m; naBnenwue B 6ake p, = 0,2 MIla; koadpunmeHT conpoTuBneHus kpana {;= 5; koreHa

(2 = 0,8; mepoxoBaTocTh cTeHOK TPYOs! A = 0,04 mm.

H, —
” (Ed)

o

o 8)

CocraBuMm ypaBHeHue bepuymmu mius cedenuit 0-0 m 1-1 OTHOCHUTENBHO TUIOCKOCTH

CpaBHEHHUs, coBnagaromero ¢ ceuennem O-0O:

oL 3

P1 D2
0+—+ =H,+—+0+h,+Yh, .
g 28 = pg . v

Omnpenenum urciio PeiiHoblica, Bocmonb3oBaBiuch ypaBaenusmu (3.5) u (5.5):

4Q
R.= v
[TockonbKy pekuM TedeHHUs TypOyneHTHBIH (00 = 1), TO MOTepH Hamopa MO JJIMHE
omnpeaenum 1o ¢popmyite Jlapcu-Beticoaxa (6.6):
£ v

h,=A——.
" d2g

CKOpOCTB TCUCHUS KUAKOCTH.

4Q

vV=E—0

md?2

Koadpumuent dapeu o popmyse Anpriryss (6.12):



0,25
A | 68
A= 0,11(5 + Re)

MecTHbIe TOTepH Hamopa (¢ y4eToM BHE3aITHOTO pacIiupeHus (p,) paBHBI:
2

v
by, =(Gi + 46 +Cp) 2g
Torga noTpeOHbBIN HAMOP PaBEeH:

P1 V2
Hopn=— =Ho + L h.
p og 0 og 2hy, — Zg

3amaga 8.4. Onpenenutsb pacxo] B Tpyoe st mogadn Bojsl (Bs3kocts V = 0,01 Cr) Ha
Beicoty H = 16,5 M, eciim iuametp TpyOsr d = 10 mm, ee qmuna | = 20 M, pacnoaraembii
HAarop B ce4eHuH TpyOs! nepe] kpaHoM Hp,en = 20 M, k03hdHLNeHT conpoTUBIEHUS KpaHa
{1 =4, konena {; = 1. TpyOy cuuTaTh ruaApaBIMYECKH TTIATKOM.

P
2= __1_: _| — 2

— ———— e

Q__I T J

VYpasuenue bepaymmm mis cedenuit 1-1 u 2-2 OTHOCHTENHHO TUIOCKOCTH CPAaBHEHHSI,

COBIMA/IAIOIIECH C TOPU30HTAIBHON OChIO TPYOBI, OyI€T UMEThH BUJL:

+ o4V
Oer1 paTI L 1—H+2:)—;T+O+Zh , WIn

Pg 28
2

P1 A1V7
—+—==H+>Yh
pg  2g 2

Pacnonaraemsrii Hanop Hp,en Oyzer paBeH:



o, V2

28
Bripazum ckopocTh v B3 ypaBHeHHs pacxona (3.5) u mojacTaBUM B CKOPOCTHOM HArop

Torna:

2 as 2
Hpacr[:H—i_th_m:H—i_th_ 2§-g
TT

28
['mapocraTrueckuid Harop B TaHHOM ciiydae paBeH Boeicote H (He, = H).

[Torepu Hanopa

8
grt2d4

£
hyp = KQ", e K= (0= + ¢,

MecTHble noTepu Harnopa OyayT paBHBI:

Z h, = (C_,Kp + C_,MOB + C_,p)

C yueroMm ypaBHeHus (8.8) MOXKHO 3amucaTh, 4To:

. a8Q?
CT T[2d4g

KQ"™ = Hpaer —H

[TpenmnonoxuM, 4To peXKUM JIBHKEHUS KUIKOCTH - TypOyneHTHbIH (o0 = 1). Torma B aTOM
YpaBHEHUH JIBE HEU3BECTHBIX - Q ¥ Ar. PermmM 3a1aqy MeTOI0M MOCIIeIOBATEIbHBIX
npuOIMbKEeHUH, 3a1aBast 3HaueHue At (Ar, Haxoautcs B npeaenax 0,01 - 0,04). ITyctb At =
0,03, Tornaa, BeIpazuB uucio PeitHonbaca R u3 hopmyiiel biiasuyca (6.11) mst
THJIPABIMYECKH TJIAJAKUX TPYO.

[Ipenmonoxxenne o TypOyJISHTHOM PEKUME JBUKCHHUH KUIKOCTH BepHO. Torma
ypaBHEHUE JIJIs TOTEePh HAITOpa OyIeT BBINISIICTh TaK:

agQ? X{)Jr | 8Q2
m2qtg (Mg tlhw-0) o

hyp = KQ™ -



Omnpenenum ckopocth 1 U pacxon Q nmpu Re = 12310 (At = 0,03):

4TO HE COOTBETCTBYET Pa3HOCTU Hyyen -Her = 20 - 16,5 = 3,5 m.

WL PR
(bg *2 b= 0) g2+

ITpumewm 3nauenue At = 0,032, Tornaa:

Re =9509; v =10,95 m/c; Q =0,075-1073 m'/c.

8Q?
gm2d*

£
(5T hy =) —32143.5.

ITpumewm 3nauenue At = 0,0316, Toraa:
R.=10000;v=1wm/c; Q=0,0781073 m’/c.

8Q2
gm2d*

£
O\’la +Z hM - Q) = 3 :5 = Hpacn _HCT .

. 33
HTak, MeTo0M TOCIeT0BaTEIbHBIX TPHOIKeHUH 3HaueHue pacxomaa Q = 0,078 10™ m™/c.
Permm a1y ke 3amady rpaduueckuM mMetogoM. IS 3TOr0 MOCTPOMM 3aBUCHMOCTD

Hyorp =f(Q). Bribepem psin 3nauenumit qis pacxoma Q. PesynmpTaTsl pacueToB CBElEM B

TabauIy:
' A _ 4Q Huo = HCT +
Q x103m/c |V /ndz ’ R vd 0,316 N o2
e~ 1~ 50,25 m_
M/c v Re KQ 2g M
0,05 0,64 6400 0,035 18
0,07 0,89 8900 0,0325 19,34
0,09 1,14 11 400 0,03 20,86
0,11 1,40 14 000 0,029 22.8
0,13 1,65 16 500 0,0278 25
0,15 1,91 19 100 0,0269 27.5




Hoorps M /
26,5
5 F /
P e e e B et B ---——--------—7J'/
) 4
22 ——-—--——-‘————————-———7/
A
21,5
2ﬂ,ﬁﬁ———-—-—-—--—————--—w—--—-—77_
Hpu_'n—'___'__—______--“z/
1'1,34==!----———'————7f i
1
|R————--—--—;,ll*/ :
L |
—
16,5 et | -
0,05 0,078 1 015 g, Ak

W3 noctpoeHHoro rpaduka BHIHO, YTO MpH pacnonaraeMoM Hamope Hp,, = 20 M
pacxoj xuakoct coctaBut Q = 0,078 n/c.

3amaua 8.5. Ilpu kakom auameTpe TpyOOmpoBoaa mojgava Hacoca coctaBuT Q = 1 1/c,
€CJIM Ha BBIXOJI€ U3 HEeTo pacnoiaraeMslit Hanop Hp,er = 9,6 M; minna pydonposoga | = 10
M; SKBUBaJIeHTHas mepoxoBatocth A = 0,05 mm; maBienue B 6ake po = 30 klla; BeicoTa Hp =
4 w; BsskocTh skuakoctd v=0,015 Ct (0,0000015 m%c) ; miotHocTs p = 1000 Kr/m>?
MecTHBIMY THAPABINYSCKUMH COTMPOTUBJICHUSAMHU B TPyOONPOBOJE MpeHeOpeyb. YUecTh

MOTepH TMPHU BXOJI€ B OaK.

B

T ===

Hy
(C,d)

[




Pacnonaraemblii Harop Oy/JIeT paBeH:
2

xv
Hpacn = Her + th _g

L v2 S1 2
hmz(xa+gM)2—g,megM=( —5) LTk S>> S

Torma Mo’kHO 3anmucaTh, 4To.
2

YR L o’
hop = (3 + 1) 5 = Hpuon — Her + ”
ITockonbky
3 2 by = O + 1 8Q”
V=g T raz O =gt -0 on g

OmnpenenuM pexuM TedeHHs KUAKocTh. [t atoro onpenenum auametp d mpu R, =

2300, u Bocnomb3oBaBIIKCh hopmynoi [lyaseins (6.9), cpaBHUM Moy4aeMbIi HAIop ¢

3aJaHHBIM:
4Q
d=
TtVR,
_128v¢
P ngds

Pexxum TedeHus, onpenensemsiid pacxogom Q =1 ni/c, Oynet TypOyiaeHTHBIM (o0 = 1).

Urax:
£ 8Q2
th:X— Q
d gm2d*
0,25
A 68\’
M—O,ll(a‘l‘R—e)



Pemum 3amauy rpadudecku. s 3Toro, 3amaBasch 3HaueHUsMH O, ompenenum

pasHocTh HAOpoB Hpaen - Her .

4Q 0,25 Hpaer—Her=
d, mm Re= wdv | A=0,11 (% + 6R—8) p{) 8Q?2
e — Y=
d gm?d*
10 85 000 0.03 2481
15 56 600 0,0285 31
20 2 500 0.0278 7.66
25 34 000 0,0276 2,36
30 28 300 0.0277 0.95
35 24290 0.028 0.45

Jlns Oojee TOYHOrO TOCTPOCHHUS Tpaduka 3agaauM JOTOJHUTEIbHBIC 3HAYCHUS

auametpa d:
21 40 440 0,0277 5,7
22 38 636 0,02772 4.4
23 36 956 0,02768 3,6
24 35386 0,02767 29

[1o mosy4yeHHbIM JaHHBIM CTPOUM T'pauUK 3aBUCUMOCTHU

Hpacr[ - HCT = ﬂd)

X R ) e —=
sl — — — —— b~ — o] -u-u——u}-\
- — — — —— 4 - L — = =

i
i
|
I
| —_ ]
X

Ipu Hyaen - Her = 2,6 M quamerp d = 24,5 mm.



3amaga 8.6. TpybOompoBom c pacxogom xuakoctn Q = 0,32 m/c B Touke M
pa3BeTBIsETCS Ha JBa TpyOompoBoaa: nepsbiit pasmepamu €1 = 1,0 m; di = 10 mMm; BTOpO#
pasmepamu |, = 2,0 M; d; = 8 MM. B Touke N at1 TpyOOnpoBOIBI cMBIKatOTCS. Bo BTOpom
TpyOompoBoae yctaHoBieH GuibTp @, COMPOTHBICHHE KOTOPOTO HKBHBAJICHTHO
COIPOTUBJICHHUIO B TpyOe mmmHO# |5 = 200d,. Onpenenuth pacxo u MOTEPIO ABICHUS B

Kak1oM TpyoorpoBose mpu p = 900 kr/m; v = 1CT.

M !

<>¢’

OmnpenenuM pacxoJ1 B KaxaoM Tpyoomnposoe o ¢popmyie [Tyaseiins (6.9):

. _128vfy . ~ 128vf, €+ 200d
P~ T[gdi} Qla ™ ngdg Qz(z 2).

[TockonbKy npu napauieIbHOM COEUMHEHUN TPYOOITPOBOIOB OTEPU B HUX PABHBI, TO
€CTh th1 = thz , TO IIOCJIC COKPAIICHUS OQUHAKOBBIX BEJIMYUH IOTYYHM:
£1Q1  (£32+200d;)
di dj
Q:=8,79Q,

Cymma pacxona B Touke M B JaHHOM ciy4yae OyJeT paBHa CyMME pacxoJo0B B

TNapauIeNbHBIX TPYOOIPOBOIAX
Q=Q+Q=8790Q,+Q,

[Torepu naBnenus:

o, _ 12802y
1 d} !
 128vp4,

i Q. (L, +200d,)



KonTpoJsibHBIE BOMIPOCHI.

B uem paznuiia Mexay mpoCThIM U CIOKHBIM TPyOOTTpOBOI0M ?

ChopmynupyiiTe Tpu 3a7a4ul IpU pacueTe YCTAHOBUBIIETOCS HAIOPHOTO IBUKEHUS B
MPOCTHIX TPYOOIIPOBOAAX.

Ha ocHOBe KakuX ypaBHEHHI penialoTcs YKa3aHHbIC OCHOBHBIC 3a7a9H ?

Kak BeIpakaeTcst Harmop npu UCTEYCHUH B aTMOC(EPY U TIO]T YPOBEHB?

Yro Takoe XapaKTepucTUKa MOTPeOHOTro HArmopa?

B ueM oTanume XapakTEepUCTUKM MOTPEOHOr0 Hamopa 0OpU JIaMHUHApHOM H
TypOyJICHTHOM PEKUMaX ABUKCHUS KUIKOCTH?

B yem oTimume onpeaeneHus pacxoaa U NOTepb HAMoOpa MpU pa3INIHbIX COCTUHEHUSX
MPOCTHIX TPYOOTIPOBOIOB?

[To kakOMy METOTy pacCCUUTHIBAIOT CJIOKHBIE TPYOOTIPOBOIBI?

OmnpenenuTe 11e1b pacuera TpyOONpoBoO/ia ¢ HACOCHOU Moaveil.

Yro Takoe pabodas TOYKa HACOCHOTO TPyOOIpoBoaa?
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JlabopaTopHasi paGora Nel
MN3YYEHUE CUCTEMbI CMA3KU ABUT'ATEJISA 31JI-130

Heasb padorsl: M3ydyeHue cxembl CMa3Kd, NMPUHIMIA PaOOTHl U YCTPOMCTBA CMa304YHON CHCTEMBI
nsurarens aromooms 31J1-130, a Takxke OTACTBHBIX €€ Y3JI0B.

ITopsinok BbIMOTHEHUsI PA0OTHI

1. I3y4unTh 10 PUCYHKY M MHCTPYKTHBHBIM KapTaM CXeMy cucTeMbl cMa3ku asuraress 31J1-130.

2. OnpenenuTb MECTO PACIONIOKEHUSI OCHOBHBIX Y3JIOB CUCTEMbI CMa3KH Ha JIBUTATEIIE.

3. N3yunthb nmopsaaok paboTel cucteMbl cMasku asuratens 3WJI-130.

4. VI3yuuTh yCTPOMWCTBO MaciioHacoCa U IIEHTPOOEKHOTO (PHIBTPA TOHKOM OUHCTKH.

5. Pacckazatb 0 nopsiake paboTsl cucteMbl cMas3ku aBurarens 31J1-130.

6. Opopmuth oTUET.

Ha3navyenue cucreMbl CMa3KH ABUraTesieil BHYyTPEHHEr0 CrOpaHusi

CMa3zouyHas cucTeMa CIYyXUT JUIsl MOABOJA Macia K TPYIUMMCA IOBEPXHOCTAM JeTajei, 4To
YMEHBILIAET TPEHUE MEXITYy HUMU U UX U3HOC, a TAK)KE MTO3BOJISIET CHU3UTH [IOTEPU MOLUTHOCTHU JBUTaTEIS
Ha TpeojoJieHHe Ccuil TpeHus. Bo Bpems paboThl ABUTATENs Macio, BBOJAMMOE MEXAY ACTAJSIMH,
HEIPEPBIBHO LUPKYIUPYET, OXJIAXKAAET ACTAIM, NMPEAOXPAHAET UX OT KOPPO3HMOHHOIO pa3pyLIeHUs U
YHOCUT IPOAYKTHI UX U3HAIIUBAHUA. TOHKHUH K€ CIIOM Macia, HaXOAIIHUKICS HA MOPIIHAX, TOPIIHEBBIX
KOJIbLAX U LWINHJIPAX, HE TOJBKO CHIKAET UX U3HOC, HO M YJIyYIIAET KOMIIPECCUIO JBUTATEIS.

ABTOMOOUIIbHBIE ABUTAaTEd UMEIOT KOMOMHUPOBAHHYIO CMa304HYIO cHcTeMy. B aToM ciydae oco6o
Harpy)KeHHble JeTand (KOpEHHbIE M MIATYHHBIC ITOAIIMITHUKA KOJICHYaTOrO Baja, IOJIIUITHUKA
pacnpeieuTeNIbHOTO Bajla, KOPOMBICTIA, WHOTA MOPIIHEBBIC MalbLbl U APYTUE JCTATH) CMa3bIBAIOTCS
MO/l JaBJICHUEM, K APYIMM JETalsiM MAaclio MOCTyMaeT pa3OphI3rMBaHMeM WM caMoTékoMm. Cruemyer
OTMETHTb, YTO CMa3bIBaHUE TOJ] IABJICHUEM MPOU3BOAUTCS JABYMs CIIOCOOAMH: HENPEPHIBHOM MOAayei
Macia K TPYLUIMMCS IOBEPXHOCTAM WIH ITyJIbCUPYIOLIUM ITOTOKOM.

Cmasounasi cucteMa aBuraresisi asromoomias 3UJI-130.

B cma3ouHO#i cucreme S3TOro JaBHWrarens Maclio W3 ToanoHa kaprepa 22 (puc. 1, a) uepes
macnonpueMHuk 20 3acacbiBaeTcs BepxHeH cekiueil Hacoca 1 u mo kanamy 2 mopmaercst K GuibTpy 4
HEHTPOOCKHOW OYMCTKU Macia (HeHTpudyru).

[Ipu BpameHuu poropa HEHTPU(PYTH MPOUCXOMUT OYHMCTKA Macia, KOTOpOE 3aTeM IIOCTYMaeT B
MacJopacipeeUTENbHYI0 KaMepy 3, HaXOISIIYIOCS B 3aIHEH 9acTH OJIoKa MUIUHAPOB. V3 3TOi KamepsI
Macio mocrtymnaet B JeBbli 11 u mpaBeiii 18 MarucTpanbHble KaHAIbI, PacloioKeHHbIE B OJIoKe 1Mo 00e
CTOpPOHBI TOJIKaTeNeH, U cMa3bpiBaeT uX. OT MarucTpasbHOro kaHaina 11 macino mojgaercst K KOpEHHBIM
MOAIIMITHUKAM KOJIEHYATOro Baja, U 110 KaHajlaM B €ro LIeKaxX 4epe3 rps3eyiaBiuBaro-Iue nojgoctu 17
OHO TOCTYMNAET K MIATYHHBIM MOAILIMITHUKAM.

K mnoammnHuky 3agHeld IIEHKHM paclpeAeauTeNIbHOTO Bajla Macio IOCTyMaeT I0 KaHaly U3

MaclopacipeAeIUTeIbHON KaMepsl 3, a K YeThIpeM OCTaJIbHBIM — [0 BEPTUKAJIBHBIM KaHajdaMm 16 ot



KOPEHHBIX IOJAIINIIHUKOB KOJIEHYaTOro Baja. B nepegHen WIeHKe pacipeneiuTeIbHOro Bajla UMEETCs
kaHan 8 (puc.l, B) yepe3 KOTOPBI Maciio MOJAaeTCs Ha YIIOPHBIN (uiaHell 7 U 3aTeM CTeKaeT Ha 3y0uarhie
KoJieca razopacnpenaenenus. B cpeaneit meiike 21 pacnpenenurensHoro Bana (puc.l, 6) mox yriom 40°
MPOCBEpPJICHbI JBa OTBEpCTHA. [IpM COBMAJEHMH 3TUX OTBEPCTUH C OTBEPCTHSMH B OJOKE Macio
nyJabCUpYIOLIeH cTpyell mojaercs B KaHaibsl 9, NPOJOJDKEHHEM KOTOPBIX SIBISIOTCS KaHab,
pacIoNoKeHHbIE B KaXKI0W rojioBke 6J0Ka. M3 KaHama roIoBKU OJI0Ka Maclio MOCTYHAaeT BHYTPh MOJIBIX
oceit 5 kopombicen (puc.l, r), u yepe3 OTBEPCTUSI B CTCHKE OCH OHO IOJACTCS K BTYJIKAM KOPOMBICTIA H
Jjajiee 4epe3 OTBEPCTUS B KOPOTKOM IIIEYE KOPOMBICHIA — K IIAPOBOMY COUWIEHEHHUIO PETYJINPOBOYHOTO
BHUHTA U LITaHIH.

Hwxknsist ronoBka maryHa (puc. 1, 1) umeeT paauansHoe otBepeTre 10, mpu coBnageHUu KOTOPOTo ¢
KaHAJIOM IIATYHHOH IIEHKH MaciIo BHIOPBI3TUBACTCS HA 3€PKAJIO IIWIMHPA, OTKY/a OHO Yepe3 OTBepCTHe
B KaHAaBKE MacJIOCHEMHOIO KOJIbLIAa OTBOAUTCS] BHYTPh MOPILIHA AJI1 CMa3bIBaHUS MOPIIHEBOTO MaJbla B
00O0BIIIKaX MOPUIHS U BO BTYJIKE BEPXHEH T'OJIOBKY IIATYHA.

KpuBomumnHo-matyHHelii MexaHu3M Kommpeccopa 6 (puc. 1, a) cmasbiBaeTcs pa3OpbI3rHBaHUEM
Maclia, KOTOpoe MOJABOIUTCS K HeMy Mo TpyOke 13 oT mepenHero KoHIa MarucTpaibHOro kaHana 18 u
OTBOJIUTCS B MOJAJOH KapTepa no tpyoke 14.

IIpudops! U MeXaHU3MBI CMa304HOI CHCTEMBbI.

Cma3zouHblii Hacoc. [[y11 HarHeTaHus Macia B MarucTpajibHble KaHAJbl U NIOJIA4M €r0 M0/ JaBICHUEM
K TPYILUMCS JETAISM Y3JI0B U MEXaHHU3MOB JIBUTaTeNs CIYXHT CMa304HBIM Hacoc. B aBTOMOOMIBHBIX
JBUTATEIAX MPUMEHSIOT CMa304YHbIE HACOCHI C BHEIIHUM M BHYTPEHHHUM 3alleTUIEHUEM 3y0daThIX KOJIEC.
[To umcny cekuuii OHM MOTYT OBITH OJHO- M JIBYXCEKIMOHHBIMH. Kaxxmas mapa 3y0uaThIX KoJiec
JIBYXCEKIIHOHHOTO Hacoca pa3Meriaercs B kopmyce 4 (puc. 2, a) BepxHel u Kopryce 9 HIDKHEH ceKimei
Hacoca, paslelieHHBIX MeXJy co0oil mpomexyTouHoi kpeimkod 1. Bemymwme mecrepun 6 um 7
COOTBETCTBEHHO BEPXHEW U HUYKHEHN CEKLUI ¢ IOMOIIbIO HIMOHOK KPEMATCS Ha BaJly O Hacoca, KOTOPBIN
NPUBOAMTCS B JICHCTBHE OT paclpeieiMTeNbHOr0 Bajia. B Kopmyce KakIoW ceKuuu Ha ocax 3 U 8
cBOOOJIHO YCTaHOBJIEHBI BeloMbIe 3yOuarthie kosieca 2 u 10, KoTopsie B ape ¢ BeIyIIMMHU IIECTEPHIMH
BpAIAIOTCSl B CBOMX KOPIycaxX ¢ MUHHUMAJIbHBIMU PaJHajbHBIMU U TOPLOBBIMU 3a30pamu. [Ipu pabote
Hacoca (puc. 2, 0) MaciI0 U3 KapTepa JABUTATENS MMOJJACTCsl BO BCACHIBAIOIINE MOJIOCTH BEPXHEH U HIKHEH
CEKIIMi, 3aIoJIHAET BMAJHHBI MEXAY 3yObsIMH 3yOuaThIX KOJeC M Jajiee MEePEHOCHTCS BIOJb CTEHOK
KOpItycoB 4 1 9 B OJIOCTH HAarHETaHHUs, U3 KOTOPBIX OHO MOCTYIAET K MAC/ISHBIM (PUIbTPaM U paauaTopy

(HaHpaB.HeHI/Ie II0TOKa Macja B Ka)K,Z[OfI CCKIIUH IMOKAa3aHO CIIJIOIIHbBIMH CTpeJIKaMI/I).



Puc.l. Cmazounas cumcrema neurarems 3MJI-130: a — obmas cxema, 0 — Tomaya Macia K CpeaHEH IIeHKe
pacrpenenuTeNsHOrO Bajia; B — CMa3bIBaHUC MEpeIHEH IMIeHKH M 3yOYaThIX KOJIEC MPHBOAA PACIPEISITUTEIFHOIO Baja; T —
oJjada Maclia OT OCH KOPOMEICTIA K PEryIHpOBOYHOMY BUHTY M HAKOHEYHUKY INTAHTH; T — CMa3bIBAHUE CTCHOK IHJIMH]IPOB.

HeoOxonumoe naBieHHe Macia, CO3/aBaeMOE BEpXHEHM CeKIMel Hacoca, Ha BXOJE B TJIABHYIO
CMa304YHYI0 MarucTpaib MOJACPKUBACTCS PEAYKIHMOHHBIM KJIallaHOM, OTPEryJIHpPOBAaHHBIM Ha
OTIpe/IeICHHOE JaBJIEHUE U COCTOSIINM U3 TuTyHkepa 11 u npyxunsl 12, 3akpbIThiX mpoOKoif 13.

[Ipu yBenMueHUH NABJICHUS NEPEMYCKHOW KJamaH OTKPBIBAETCS M MAcllo M3 IOJIOCTH HAarHETaHUs
HeperycKaeTcs BO BCAChIBAIOIIYIO ITOJIOCTh Hacoca (HarpaBlieHHE IIOTOKA Maciia MMOKa3aHo MITPUXOBBIMU
crpenkamu). Y nsurarens 3WJI — 130 penykumoHHBIA KiamaH, paclojOXEHHBIH B MPOMEXKYTOYHOM
kpbimke 1 (cMm. puc. 2, 0) otkpbiBaercs npu gasieHnn cBbime 0,32 Mna. HikHssE ceKims cMa304HOTO
Hacoca TOAAeT Macio B MacisHbId paauatop. JlaBieHume Macia, HarHeTaeMoro B paauarop,
MO IJIEP>KUBACTCS IIAPHUKOBBIM NEpenyCKHBIM KianaHoM 14, orperynmuposannsiM Ha aasnenue 0,12 — 0,15
Mma. [Tpu yBennueHUH JaBJIeHUS Macjao U3 HarHETAaTEIbHOM MOJIOCTH TEPEIYCKAeTCsl BO BCACHIBAIOILYTO
MOJIOCTh HWKHEH CEeKIMM, YTO TPEJOXpaHseT CEpIICBHHY paauaTopa OT pas3pyllieHHs (HampaBlieHUE

MOTOKA Maciia Py MepenycKe MoKa3aHo KOHTYPHBIMH CTPEITKaMH).
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Puc. 2. JIByxceKIIMOHHBII cMa304YHBIH HACOC: a — MPOJOJIBHBIN pa3pe3; 0 — cxema paboThl; B — OOIIMIA BU

Macasiable puabTpbl. YTOOBI OYHCTUTH MACIO OT MEXaHUYECKUX MPUMECEH, KOTOPBIE MOSBISIOTCS
M3-32 U3HALIMBAHUS TPYILMXCA IeTallel, MonagaHus MbLUIH U3 BO3yXa, 00pa30BaHMs Harapa u OTIOKEHUs
CMOJIMCTBIX BEIIECTB, IPUMEHSIOT (GUILTPHL. B cMa30uHBIX cHCTeMax HMCIIOJIB3YIOT MacisiHble (QHIbTPHI
rpyOoii ¥ TOHKOM OYHCTKH. B COBpeMEHHBIX ABUraTEsIX IIMPOKOE PACIPOCTPAHEHUE OTYUMIH (PHIIBTPHI
TOHKOW OYHUCTKH, KOTOPBIE NENAT HAa (PHIBTPHI CO CMEHHBIM (WIBTPYIOIIUM 3JIEMEHTOM M (DUIBTPHI
HEeHTpOoOeXKHOW ouncTku Macna (uentpudyru). [locienHue NepHOAWYECKH OYHMIIAIOT OT Tpsi3u 0Oe3
3aMeHbl Kakux-mubo yactedl. Ecnu B cMa3ouHO# cucteMe yepe3 (pUIbTPhl TOHKOW OYMCTKH MPOXOIHUT
TOJIBKO 4acTb Macia, TO OHU HAa3bIBAIOTCS HEINOJHONOTOYHBIMHM, a B TOM Ciy4ae, €CIH 4epe3 HUX
MPOXOAUT BCE MACJIO, OHU HA3BIBAIOTCA IMOJHOMOTOYHBIMU. [I0THOMOTOYHBIN (GHUIBTP HEHTPOOESKHON
ounctku neuratens 3MJI-130 (puc. 3) cocrout wu3 kopmyca 12, koxyxa 7 W LEHTPUPYTH C
THJIPOPEAKTUBHBIM MPUBOAOM. Maciio oT Hacoca no kaHainy 11 momaercst mox BcTaBky 6 neHTpudyry,
OTKy/1a HeOOJIbIIasi YacTh Macya, MPOUI ceTuaThlil GUIBTp 5, MOCTYMAET K ABYM JKUKJIEpaM 2, OTBEPCTHS
KOTOPBIX HAalpaBJIEHbl B MPOTHBOMOJIOXHBIE CTOPOHBL. Macio, BBIOpackiBaéMoOe M3 KHUKIEPOB 2
(moKa3aHO CTpENKaMH) B JBYX HPOTHUBOIIOJIOKHBIX HANpPABICHUSAX, CO3JAaeT KPYTSAIIMH MOMEHT,
OPUBOIAIIUN POTOp 3, YCTAaHOBJICHHBIH Ha ymopHoM mnommunHuke 10, Bo BpaiieHue ¢ 4yacTOTOH
5000-6000 o6/mun. IIpu 3TOM OCHOBHAs YacTh Macia, MOCTYHAlOIIas B MOJOCTh Koimaka 4 poTopa,
noJiBepraeTcss LEeHTPoOekHOM ouncTke. [IpoayKThl M3HAIIMBAHMS, Harapa M CMOJIMCTBIE OTJIOXKEHMS,
HaxoJsIIMecs B Macie, OTOpachIBAalOTCS IO JACHCTBHEM LEHTPOOESKHOW CHIIBI K BHYTpEHHEH
IIOBEPXHOCTHU KOJmakKa 4 1 paBHOMEPHO PACIIPEAEISAIOTCS 110 HEW B BUJE 0CaJKa, KOTOPBIN yAASIOT IIPU
YHUCTKE HEeHTpU(DyrH (0THOBPEMEHHO CO CMEHOM Maclia B JIBUraTele).

OuniieHHoe Macio 4epes3 pajuajibHble OTBEpPCTUsl ocu 8 poTopa, TpyOky 9 m kaHan 1 mocrymaer B
pacTpeeuTeNbHYI0 KaMepy MacisiHoi maructpanu. Kanan 1 coenuHeH ¢ nepemycKHbIM KianaHoM 13,

KOTOpLIﬁ Npru H3HAIIMBAHUH MOAUIMITHUKOB KOJICHYATOI'O Baljla WJIK 3aryCTcHHUH Macjia (HpI/I IMyCKE



XOJIOJTHOTO JIBUTATENsI) TIEPEyCKaeT 4acTh HEOYHIICHHOTO Maclia B MarucTpajib, IOMUMO LEHTPH(YTH
(MoKa3aHO MTPUXOBBIMHU CTPEIIKAMH).

Macasinblii paauartop. [Ipy HopMaTbHOM TENJIOBOM peXUME padOThl IBUrATENs TEMIIEpAaTypa Macia
nowkHa ObITh B mpenenax 65 — 85 C. Ha rpy3oBbIX aBTOMOOMIISIX NMPH TOBBIIICHHON TeMIieparype
OKpYXXAIOIIEro BO3AyXa, a TakXke IpH JUIMTENbHOW paboTe [ABUTaTeNs Ha OOJIBIIMX Harpys3Kax
HE00X0/1MMasi HHTEHCUBHOCTh OXJIAXICHUS Maclla JOCTUTAaeTCsl 00AyBOM MOAI0HA KapTepa BO3IYXOM U
nojauell Macia B MacisHbIN paauaTop. Ha GONBIIMHCTBE JETKOBBIX aBTOMOOMIICH OXJIaXKICHUE Macia

MPOUCXOAUT B PC3YJILTATC €CTECTBEHHOM TCIUIOOTAAYMN TOBCPXHOCTHU NOAAOHA KapTCpa, OGI[yBaeMOI‘O

BCTPCYHBIM IIOTOKOM BO31yXa.
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Puc.3. Lentpobexublii UAbTp TOHKOM ouncTku Macia nsuratens 31J1 — 130

Ha rpy30BBIX aBTOMOOWJISIX YCTaHABIMBAIOTCS PaJAMATOPbI BOISHOTO (MaclOTEINIOOOMEHHUKH) MM
Bo3aymHOro oxiaxaeHus. Ha npurarene 3MJI-130 tpyOuatbiii macisHbid paguatop 12 (cm.puc. 2)
BO3/YIIHOTO OXJIAXJICHHUS PACIIOJIOKEH BIIEPEIM paIHaTOpa CUCTEMbl OXJIAXKICHHS W IOCTOSHHO

BKJIIOYEH B CMa30YHYIO CUCTEMY MOCPEICTBOM MacionpoBooB 19 u 15, mo KoTophiM Maciio mocrymnaer



COOTBCTCTBCHHO B paavaTOop WM OTBOAUTCA U3 HCTO. OTKIIIO4aroT paauaTop TOJBKO BO BPEMA ITyCKa

XOJIOZIHOTO JIBUTATEINA MpU Temreparype Bo3ayxa Hxke 0°C. st 3Toro ciayxuT KpaH 23.

Conepxanue oT4yera

1. HasnaueHue u KpaTKoe ONucaHue cucteMbl cMas3ku nsurarens 31J1-130.
2. Tlopsinok pabotsl cuctemsl cMasku asuratens 3WJI-130.

3. Cxema cuctembl cMaszku asuratens 31JI1-130.

4. Tlopsmok pabOTbI, OIIMCAHUE U CXEMa MACIISIHOTO Hacoca.

5

[Topsiok paboOThI, ONTUCAHKE M CXeMa IIEHTPOOEKHOTO (PUIIBTPA TOHKOM OUMCTKU Macia.



JlaGopaTtopuas padora Ne2
N3YYEHUE CUCTEMBbI OXUIAKJIEHUSA IBUT'ATEJISA 3UJI1-130

Llesb padoThI: U3y4eHHUE CXEMbI CUCTEMBbI OXJIAXKICHHS, TIOPSIKa €e paboThl M yCTPOICTBA OTACIBHBIX
y3JI0B CHUCTEMBI OXJIKIeHUs ABUratens apromoowms 3WJI-130.

ITopsiiok BbINOJIHEHUS PaGOTHI

1.M3y4uTh 10 pUCYHKY U HHCTPYKTHUBHBIM KapTaM CXeMy CHUCTeMbI oxytaxaeHus nsurarens 31J1-130.

2.0npeaenuTb MECTO PACOJI0KEHNUS OCHOBHBIX Y3JI0B CHCTEMbI OXJIAKICHUS Ha JIBUTATEIIE.

3.M3yunth nopsok paboThl cuctemMbl oxnaxaeHus asurarens 31J1-130.

4. M3yunTh YCTPOMCTBO JKUAKOCTHOTO Hacoca, TEepMOCTara, paguaropa W MPEaIyCKOBOTrO
M0JIOTPEBATEIS.

5.Paccka3zaTh 0 mopsiike paboThl cUcTeMbl oxyaxaeHus nsurarens 31J1-130.

6.0dopmMuTh OTUET.

Ha3nauyeHnue cucTeMbl OXJIa:KIeHUS

CucreMa oxJaXACHUS NMpeAHa3HAYeHA I IPUHYIUTEILHOIO OTBOAA OT JeTaJleil IBUTaTeNsl TUIIHEH
TEIUIOTHl W TEpeAaydl €€ OKpYXKalolleMy BO3AyXy. B pesynbrare 3TOro co3maercst OmnpeleseHHBIN
TeMIepaTyPHBIH PEeXHUM, TPU KOTOPOM JIBUTATENb HE IIEPETPEBACTCS U HE EPEOXJIAXKIAeTCs, T.€. paboUnii
IIUKJ POTEKAeT HopMalibHO. Ha aBTOMOOMIIBHBIX IBUTATENSAX HAaMOOJIbIIIee pacCIpOCTPAHEHUE MTOTYyIHIIN
KUJKOCTHBIE CUCTEMBI C IPUHYAUTEIBHON LUPKYJALMUEH OXJIAXIAIOLIEH XUIAKOCTU. Takue CUCTEMBI
6onee >pQexkTuBHB B paboTe M BMECTe C IYCKOBBIMH YCTPOMCTBAMHU OOECHEUMBAIOT JIETKUH MYyCK
JBUTaTeNsl TIPU OTPULIATEIBHBIX TEMIIEPAaTypax OKPYXKArOIIEro BO3AyXa M CO3/al0T MEHBIIHNH IIyM IMpH

ero padore.
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Puc. 1. CXxeMBbl )KHIKOCTHBIX CHCTEM OXJIAXKIAEHH ABUraTeneii. a — 3M3-24-01; 6 — 31JI-131.

B kagecTBe OXJIaXJAIOUIMX JKUIKOCTEH NPHMEHSETCS BOJA WIM €€ STHJICHIJIMKOJIEBBIE CMECH —
antudpussl. [llupokoe pacrnpocTpaHeHHE MONYYWIM CMECH, 3aMep3arollue MpHU HU3KOW TeMIlepaType:
TOCOJI A-40 u TOCOJI A-65. O6a anTudpu3a noayqaror pa30aBIeHUEM TEXHUYECKOTO STHIICHT KOS
Bojoi, Hartpumep TOCOJI A-40 npencrasnsiet coboit 50%-Hyr0 cMECh BOJIBI C STHIICHTIIUKOJIEM, KOTOPast
npu temmneparype -40?C mpeBpalaeTcst He B Jiell, @ B TyCTYIO Maccy, HE BBI3BIBAIOIIYIO ITOBPEXKICHUS
0JI0Ka HWJIMHPOB WM paauaTopa.

Cucrema oxuasxnenus apurarens 3UJI-130

[IpuHUUNHMaNbHBIE CXEMBI JKUJIKOCTHOM CHCTEMbl OXJIQKJIEHUS JBUTaTeseil mokasanel Ha puc. 1. B
3aBHCUMOCTHU OT TEIUIOBOTO COCTOSTHHSI JABHIaTeNs LUPKYJSAMS KUIKOCTH MPOUCXOIUT MO OOJBIIOMY
WM Maiomy Kpyry (puc. 1, a) u obecrieunBaeTcst HaCOCOM 8, KOTOPBIH MPUBOUTCS B JICHCTBHE OT IIKKBA
18, coenuHeHHOrO Yepe3 KIMHOPEMEHHYIO Tepe/iady co IIKUBOM KojleH4yaroro Baia. Ilpu HopMaibHOM
TEIUIOBOM PEXHME paOOThI ABUTATENS OXJIAXKIAIOIIAs KUIKOCTh LIUPKYIUPYET 10 OoJibiiomy kpyry. [Tpu
3TOM KJjamaH TepmocTtara 10 OTKpBIT M KUAKOCTH yepe3 naTpyOok 11 momaercst xk BepxHemy Oauky 13
panuatopa 16, orkyna mo TpyOKam CepIleBHHBI pajuaTopa OHA MOCTYMAaeT B HIWKHHUHA ero Gauok 20
(HampaBJIeHHE IBHKCHUS JKUIKOCTH MTOKA3aHO CTPEITKAMH).

Kuakocts, mpoxoasiias 4epe3 paauaTop, OXJIAXKAACTCS BO3AYXOM, IMOJaBAaeMbIM 0]l HAIlOPOM

BeHTHIIATOpA 19, 1 MOTOKOM BO3yXa, BOSHUKAIOIIMM IPH JIBMXKEHUH aBTOMOOUJIIS U PETYIUPYEMBIM TIPU



MOMOIIH JKamo3u  (TIacTUH-CTBOPOK) 17. OxnakaeHHas J>KUAKOCTh Yepe3 HIKHHW natpyOok 22
panuaTopa rmoJaeTcst CHoBa K Hacocy 8 u jajee B pyOaIiKy OxXJaxIeHus 7 0J0Ka U TOJIOBKH LIUIHH]IPOB.

[Tpu mycke u paboTe HEMPOrpeToro ABUraTelsl, KOTJa TeMIepaTypa OXJIaKIAloMeH KUIKOCTH HIKE
727C, ee UMPKYJSALMS MPOUCXOTUT MO MajoMy Kpyry. B a3Tom ciydae >KMOKOCTh HE IMOCTYIAET B
panuarop, Tak Kak kianas repmoctara 10 3akpbIT, a IpOXOAUT 1o pydarike 7 6J0Ka U TOJIOBKU IIMIMH/PA
U yepe3 nepenyckHoil kanan 9, ombiBag Tepmoctar 10, cHOBa mocTymaeT K Hacocy, oOecredynBas TeM
caMbIM OBICTPBIN MPOTrpeB XOJOAHOTO ABHrareis. [0 Mepe MOBBIMICHHUS TeMIEpaTypbl OXJIaXKAAIOMeH
KHMJIKOCTH KJIallaH TepMOCTaTa OTKPBHIBAETCS, U OHA HAaYMHAET LUPKYIUPOBATh 10 OOJBIIOMY Kpyry. B
V-o6pa3nbix apurarensix 31J1-130, 3M3-53-11 u ap. (puc. 1, 0) )KUAKOCTH Yepe3 NpUIIMBLI 23 KOpITyca
Hacoca IMoJaeTcsl B pacTpyObl pyOalllku OXJIaX/A€HUs JIEBOTO M IIPABOTO PSAJOB IIMIIMHIPOB U Jlajee Yepes
noJiocth 26 BryckHOro TpybompoBoaa u Tepmocrar 10 moctymaer B pamuarop 16, a 3aTreM Kk Hacocy.
OnHOBpPEMEHHO M3 TOJOCTH TPYyOONpoBOJga MO TMOKOMY IIIAHTy 24 >KMIKOCTh TaKkKe MOCTYIaeT B
pyOaIKky oxjaxIaeHns: KOMIIPECcopa, a Mo MUIAHTY 25 BO3BpaIaeTcs B HAcCOC.

Jlnst HOpManbHOM paboThl ABUraTessl TeMIepaTypa OXJIaKIaroIIe KUIKOCTH MPHU BXOJAE B BOISHYIO
pyOamiky nomxHa ObITh B ipeaenax 75-80° C, a mpu Berxoje u3 Hee 85-95° C.

Jnisi TIOBBIIIEHUS] TEMIIEPATyphl KUIIEHUS BOJbI B COBPEMEHHBIX IBUTATENAX MPUMEHSIOT 3aKPbITYIO
CHCTEMY OXJIAKICHHUS, KOTOpast MOXKET coo0maTbes ¢ armocepoit mpy MOMOIIHU MAapOOTBOIHON TPYOKH
15 TonpKko Yepe3 MapoBO3AYIIHBINA KiIanaH, pacroioKEHHBIN B poOke 27 pacumpuTensHoro Oauka 28,
uMeloIero ciauBHoM kpan 21. Temmeparypy oxiaxaaromel >KUAKOCTH KOHTPOJHPYIOT C TOMOUIBIO
JMCTAaHIIMOHHBIX MarHUTOYJIEKTPUYECKUX TEPMOMETPOB COCTOSIIMX M3 ykaszarenedl 5 (puc. 1, a) u
BCTPOEHHBIX B CHUCTEMY OXJIAXJEHHS AAaT4MKOB 6. O meperpeBe >KUIKOCTH B CHCTEME OXJIAXICHUS
CUTHAIM3UPYET KOHTPOJbHAS JIAMIIOYKA, YCTAHOBJIEHHAass Ha IIUTKE NPUOOPOB U COCAMHEHA C
TEPMOJATYMKOM 12, BBEpHYTHIM B BepXHUil 0a4OK paauaTopa.

W3-3a pacnosioskeHust Hacoca B MepeHed YacTu JBUraTells TeIIO0TAaua OT 3aHUX IIHJIMHAPOB U UX
KaMep CropaHus U APYruX JAeTaleil yxXy/maercs, Tak Kak K HUIM ITOCTYIAET yKe MOA0TpeTas NepeAHUMHU
WIMHAPAMH  OXJIAKJAIoIasl JKUAKOCTh. 1loaToMy B OTHENBHBIX KOHCTPYKIMSAX JBHUTaTesei
IpeayCcMaTpUBACTCs IUPKYIISIUS )KUIKOCTH Yepe3 pacipeieIUTeNbHYIO TpYOy 4 WIn NPO0IbHbIN KaHal
C OTBEPCTUSIMHU, HATIPABJIICHHBIMU K Han00JIee HarpeThIM JIeTalsiM (BBITYCKHBIC KJIallaHbl, CTEHKU KaMephI
CrOpaHMsl, CBEYU 3KUTAHHS U T.JI.).

KpoMe OCHOBHOrO Ha3HAUEHHUS CUCTEMY OXJIQXKICHHS IBUraTeNsl HUCIOJb3YIOT Ul OTOIUJICHUS
MACCAXUPCKOTO MOMEILEHUS Ky30BOB JIETKOBBIX aBTOMOOMJICH U aBTOOYCOB, a Takke KaOWH IPy30BbIX
aBToMoOwMIIed. [ 3Toil 1enu B OTOMHUTENBHOM CHCTEME MMEIOTCS CIIEIMaIbHO BCTPOCHHBIC B CAJIOH
Ky30Ba WM KaOWHBI paguaTopsl 3, K KOTOPHIM 4epe3 KpaH 1 U IITaHru 2 Harperas JKUAKOCTh MOJIaeTcs U3
CHCTEMBI OXJIQXK/ICHUS IBUTATEIIS.

KuakocTHbiii Hacoc. /[ co3gaHusl NPUHYAWTEIbHOM HUPKYIALMHM OXJIaXKIAOIIEH XHUIKOCTU B

CHCTEME OXJIAXICHUS CIIY)KUT )KUIKOCTHBIM HACOC HEHTPOOSKHOTO THMa (prc. 2). PacnonoxeHn Hacoc B



nepeaHel yactu OJ0Ka LMIMHIPOB W MPHUBOJUTCSA B JCHCTBUE KIMHOPEMEHHOH meperayeil OT IIKUBa
KoJieH4aToro Basia. OH COCTOUT U3 KopIryca 7/, KppUIbuaTKH 5 1 Kopmyca 10, moAIUITHIKOB, COSTUHEHHBIX
MeXJy coboil uepe3 mpoknaaky 6. Bam 4 nHacoca Bpamaercs B JABYX UIApUKONOAIIUITHUKAX 3,

CHAOKEHHBIX CAIbHUKAMU AJId yACpIKaHUA Macjia.

Puc.2. IlenTpoOexxHbBIi HACOC U BEHTHIISITOP

[lepeauuii moAMMITHUK (PUKCUPYETCS YIIOPHBIM KOJIBLIOM 2, a 33HUN YAEPKUBACTCS OT MEPEMEICHHUS
JUCTAaHLIIMOHHOM BTynkoM 11.

[InactMaccoBasi KpbUIbUaTKa S KPENUTCS Ha 3aJHEM KOHIE Baja IPHU MOMOIIM METalNIN4eCKOU
crynuupbl. [Ipu BpameHnn KpblIb4aTKU XKHUJIKOCTh U3 TMOABOAIIEro narpyoka 9 mocrynaer kK ee eHTpy,
3aTeM 3axBaThIBACTCS JIONACTSAMH, a MOJ JACHCTBHEM IIEHTPOOEKHOW CHUIIBI OTOpAchIBaeTCs K CTEHKaM
Kopryca 7/, a OTTyJa dYepe3 IoJible NPWIMBBI 8 TOAaercs B pyOamIky OXJIaXIEHHUS BUTATeNs.
'epMeTHYHOCTD BpAIAIOUINXCS JAETaled, pPacHoJOKEHHbIX B KOpIyce / Hacoca, 00ecreduBaeTcs
CaMOTIOJBMYKHBIM CAJIbHUKOM, YCTAaHOBJICHHBIM B KPBLIbYATKE U COCTOSIICH U3 YIUIOTHUTEIBHOH 1Iaii0bI
17, pe3uHOBOI MaHxeThl 16 U MpyXHUHBI, NpIKUMaromei maidy 17 k Topily Kopiyca MOAUIHITHUKOB.
CBoumu BeIcTynamH Imaiida 17 BXOAUT B a3bl KPBUIBYATKH S U 3aKperuisiercs o6oiimoit 18. Ha nepennem
KOHIIe Basia 4 ¢ moMoIIbio BTykH 12 yctaHoBieHa crynuna 13, kK KoTopoi kpenurtes mkuB 14 nmpusoaa
HAcoca U BEHTUJIATODA.

BenTuasitop. /{11 mOBBIIEHHS] CKOPOCTU MOTOKA BO3/yXa, IPOXOJAIIETO YEpeE3 pasuaTop, CIyKUT
BeHTWIATOp 1 (CM. pHrc. 2). YcraHaBIMBaeMbIe Ha ABUTATENISAX BEHTWIATOPBI UMEIOT 4, 5 u 6 omacreit 15,
KOTOpbIE U3rOTABJIMBAIOT U3 JIMCTOBOM CTAJIM WX IIACTMACCHI.

Ha psime nBurareneil jomacTH BEHTHIISTOpA PAcIoNaraloT B HampapisiomeM Koxyxe (auddysopa),
KOTOpBIM YITy4IIAeT BEHTUJISIUIO MOJKAINOTHOTO MPOCTPAHCTBA M YBEJIWYMBAET KOJMYECTBO BO3JyXa
IPOXOSIIEro uepe3 paauatop. [ns stoi xe menu jomactu 15 BeHTmiATOpoB aBurareneid 3M3-53,
3MJ1-130 u ap. U3roTaBIMBAIOT C OTOTHYTHIMU KOHIIaMHU B CTOPOHY paJuaTopa.

Ha nsuratensx apromo6uneit 3UJI1-130, I'A3-53-12, aBrobycax JInA3-677M 1 Ha MHOTUX JIETKOBBIX

aBTOMOOWJISIX IPUBOJI BEHTWISITOPA OCYIECTBIIACTCS KITMHOpeMeHHOH nepenaueii. Ha mmsensx IM3-236,



-238 BEHTWIATOP TPUBOJIUTCA B JCHCTBHE 4Yepe3 CUCTEMY 3YyO4aTbIX KOJIEC HEMOCPEICTBEHHO OT
3y04aToro KoJjeca pacrnpeaeuTeIbHOro Baa.

Ha psine moneneit nBurareneii aBromoouneit cemeiictsa ['A3 1 mydiero noajepx’aHus B 3aJaHHBIX
Ipezeax uxX TeIIOBOI0 PeKUMa U YMEHBIICHUS TIOTEPU MOILHOCTH HA IPUBOJ BEHTUJIATOPA MOCIIEAHUN
MPUBOAMTCS B ICHCTBHE 3JIEKTPOMArHUTHON My(pTOi.

Tepmocrar. [l yckOpeHUs porpeBa XO0JOJHOIO ABUTATelsl U aBTOMAaTUYECKOrO MOAAEPIKAHNS €r0
TEIUIOBOT'O PEKMMA B 3aJIJaHHBIX MpeJiesiaX CIyKUT TepMocTaT. KOHCTPYKTHBHO OH MpEACTaBIIseT COOOM
KJIAIlaH, pEryJIUpYOIUNA KOJIMYECTBO UPKYIUPYIOIIECH )KUIKOCTH Yepe3 PauaTop.

TepMOCTaTLI MOTYT OBITH C TBCPAbIM HUJIU KUJKOCTHBIM HAITOJTHUTCIICM.

Puc. 3. TepMOCTaT C TBECPpAbIM HAIIOJIHUTCIIEM: a- 06H.[I/Iﬁ BU[, 0- KjamaH TEpMOCTATa 3aKPHIT, B- KIalaH

TEpMOCTAaTa OTKPLIT.

Ha pBurarensx asromoOwmieir 3MJI-130, KamA3-5320, «MockBuu-2140» u ap. TpUMEHSIOT
TEPMOCTATHI C TBEPABIM HamogHuTeNeM (puc. 3, a).
Takoit TepmoctaT pacnonaraercs Mexay mnatpyokom 7 (puc. 3, 0) u koprmycoM 12 BBIITyCKHOTO
TpyOomnpoBoaa. bammonunk 1 TepMocTara 3amoIHeH aKTUBHON MacCcoi 2, COCTOAIIEH 3 CMECH Liepe3nHa
(HeTsIHOTO BOCKA) M MEOHOTO mopomrka. Haxopsmascs B OalsIOHUYMKE aKTHBHAsh Macca 3aKpbiTa
pEe3MHOBOM MeMOpaHoif 3, Ha KOTOpPOW YCTAaHOBJIEHA HAampaBJsAoUIas BTYJIKa 4 ¢ OTBEPCTHEM IS
pesuHoBorO Oydepa 11, mpenoxpansroniero memOpany ot paspyuenusi. Ha 6ydepe ycraHOBIEH MITOK 5,
CBSI3aHHBIN pBHIYaroM 8 ¢ KjamaHoM 6, KOTOPBIH B 3aKPHITOM IOJIOKEHUH TUIOTHO MPHXKUMAETCS K CeIUTY

10 npyxunoit 9.
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Puc. 4. TepMOCTaT C ) KUAKOCTHBIM HAIIOJIHUTECIICM .

BITYCKHOH TpyOOIpPOBOT

a- KJIalmaH TEpMOCTaTa 3aKphIT, 0 -KnamaH TEPMOCTAaTa OTKPBIT

IMpu Temmepatype oxmaxaatorien xugakoctu (70+2)° C akTuBHas Macca HAUYMHACT IUIABUTHCS U
pacmpsisick (puc. B) mepemeniaeT BBepX pe3nHoByro mMemOpany 3, Oydep 11 u mrok 5. [Nocnennuii,
BO3/ICHCTBYs Ha phlYar 8, HAYMHAET OTKPBIBATH KJIAaH 6, MOJHOE OTKPBITHE KOTOPOTO MPOU30HAET IpU
temmneparype (83+2)° C. CrenoBarenbHo, B HHTepBaiie Temneparyp ot 68 o 85 ° C kianan Tepmocrara,
M3MEHSS CBOE IOJIOKEHUE, PEryJupyeT B 3aJaHHBIX IMpeaesax KOJUYECTBO OXJIaKIArOIIEH KHUIKOCTH,
MPOXOSIICH yepe3 panuaTop, MOAACPKHUBasi TEM CaMbIM HOPMAaJIbHBINA TEMIEpaTYpHBIA PeXUM pabOThI
JIBUTATEIIs.

KuakocTHble TepMOCTaThl NPUMEHSIOT B CHUCTEMax OXJIXKJIEHHsS JBUraTeneil aBromMoOuien
['A3-53-12, T'A3-24-10 «Bomra» u ap. B kopmyce 1 (puc. 4, a) Takoro TepMoOCTaTa HaXOIHUTCS
ro(pUpOBaHHBINA HWIMHAP 6 U3 TOHKOM JIATYHH, 3aII0JIHCHHBIN JIETKOMCTIAPSIOMICHCS KU IKOCThIO (CMeCh
— 70% »stunoBoro crupra u 30% Boxer). K BepxHei yacTu ro()pupOBaHHOTO IMIMHIPA IITOKOM 5
NPUCOEIMHEH KJanaH 3 TepMoCTaTa.

[Tpu Temmeparype oxiaxaaroume KuakocTu Hiwke 75 °C rodpupoBaHHBI HUIMHIAP HAXOIUTCS B
C)KaTOM COCTOSIHHH, KJIallaH TepMOcCTaTa MPU TOM 3aKpHIT, a OXJIAKJIAIOIas KUAKOCTh HUPKYIUPYET
Yyepe3 NeperycKHo# kaHai 2 (IIUTaHT) 1o MajJoMy Kpyry, MUHys paauatop. C MOBBIIICHHEM TEMIIEPaTyPhl
OXJIQKIAIONICH KHUIKOCTH JIaBJICHHE B TopprUpOBaHHOM IMIMHApE 6 yBenmuuBaercs (puc. 4, 0), KiamnaH
TepMoOcCTaTa IPUOTKPHIBACTCS U KUAKOCTh Yepe3 naTpyook 4 (puc. 4, a) HaYMHAET LUPKYJIHPOBATH 110
oonpiemy kpyry. Ilpu temmneparype Boime 90 °C kimanaH TepMocTaTa OTKPBIBAETCS TOTHOCTHIO U BCA
KHUJIKOCTb LUPKYIUPYET Yepe3 paguarop.

Pagnartop. PaguaTop, sSBisronuiicss Tenao00MEHHBIM y3JI0M, MpeAHA3HAYEH s TIepefadyn Teria oT
OXJIKIAIONIEH KHUIKOCTH TIOTOKY Bo3ayxa. Kapkac paguaTopa oOpa3oBaH OOKOBBIMH cToiKamu 1 (puc.
5, a), COeIMHEHHBIMY IIJIACTUHOM, MPUIIASTHHOW K HIDKHEMY 0auky. OH KpenuTcsl K paMe aBTOMOOWIIS Ha

PE3UHOBBIX MOAYIIKAX 5, YTO HEOOXOAMMO JUIsI yYMEHBIIEHUS BHOpauuii M yIOapHBIX Harpysox,



BO3HHUKAIONIMX TPU €ro JBWKEHUHU. Pammarop cocrour u3 BepxHero 4 M HWKHEro 6 OauykoB u
TEIUIOPACCEHBAIONIEH CEpILEBUHBI /, Hapy)KHas IOBEPXHOCTh, KOTOPOH O0O0ayBaeTcsi BO3IYXOM,
pacCerBaIOIMM TEIUIOTY, MOJYYCHHYIO KHIKUM TEIUIOHOCHUTENeM (OXJIaXIAaromed >KUAKOCTBIO) OT
HarpeThIX JeTayieil ABUraTers.

KonuyectBo BO3ayxa, MPOXOIAIIETO YEpe3 CEpALIEBUHY, PETyIUpYeTcs CTBOpPKaMH-XKalo3u 8,
YCTAHOBJICHHBIMH B CIICIIMAJILHON paMKe Ha Kapkac panuaropa. OHM BBIIOJIHEHBI B BUJE HA00Opa Y3KHX
IUTACTUH M3 CIELUUAIBHOTO elle3a W CHAa0XXEHbl HIApHUPHBIM YCTPOHCTBOM, OOECIIEUMBAIOIIUM HX
MOBOPOT W3 KaOWHBI BoAMTEN. B panmatopax NpUMEHSIOT B OCHOBHOM TPYyOUaTo-IUIACTHHYATHIE WU
TpyO4aTo-JIEHTOYHbIE CEPALICBHHBI.

Tpybuamo-niacmunyamas cepoyeguna (puc. 5, 6) COCTOUT U3 TPEX-YETHIPEX PAIAOB JATYHHBIX TPYOOK,
OBAJIBHOTO CEUYEHUS, K KOTOPBIM IPHUIIASHBI IOTIEPEUHO PACIIONOKEHHBIE TUIACTHHBI 9, YBEINYMBAIOIINE
MOBEPXHOCTh OXJIAXKICHUS.

Tpyouamo-nenmounas cepoyesuna (puc. 5, B) COCTOUT U3 IJIOCKUX JIATYHHBIX TPYOOK, MEKIY pSAaMU
KOTOPBIX pa3MeIaloTcs MIUPOKHEe 3ur3arooOpasuble JieHTH! 10, uMeromue crnenruanbHble BHIIIITaMIIOBKH,
UCKpUBIstonMe 3()(HEeKTUBHOCTh OTJAYM TeIla MOTOKY BO3ayxa. Paguaropbl ¢ TpyO4aTo-IeHTOYHOU
CEepALIEBUHON MOTYYHIIH IIUPOKOE PACIIPOCTPAHEHUE U YCTAaHABIMBAIOTCS HAa OOJBIIMHCTBE ABUraTEIICH.

B coBpeMeHHBIX cuCTeMax OXJaKICHUS 3aKPBITOTO THIIA TOPJOBHMHA paJnaTOpa C YCTAaHOBJIEHHOU B
HEl mapooTBOIHOM TpyOKo#t 2 (puc. 6, a) repMeTHUECKU 3aKpbIBaeTcs MpoOkoit 3. Tak kak naBiicHHE B
TaKOHM CHUCTEME OXJIaXJECHHUS HECKOJIBKO 0oJblie aTMOC(HEpHOro, TO TeMIepaTypa KUIEHHS KHUIKOCTU
(Boawl) Haxomutes B mpenenax 108-109 °C, u3-3a 3T0r0 OHA MEHbIIIE UCHAPSACTCS U PEXKE 3aKUIIACT, UTO
oOecrieunBaet OoJiee ATUTEIbHYIO paboTy ABUraTess 0e3 A03arpaBKH U Ieperpesna.

['epMETUYHOCTD 3aKPBITUSI TOPJIOBHUHBI PajHaTopa MPOOKOW JOCTUTAETCS YIIOPHOW ToppupoBaHHOMN
maii6oit 1 (puc. 6, a) 1 npyXUHO# 2, a COOOIIEHHE CHCTEMbI OXJIAXKJICHUS C aTMOC(Epoil MPOUCXOAUT

4yepes MapoBoi 3 ¥ BO3IYIIHBIN 4 KITalaHBI.



Puc. 5. PazmaTop M THUIIBI €ro CepALCBUH. a- YCTpOﬁCTBO; 6, B- COOTBCTCTBCHHO pr6‘laT0-HJ'[aCTI/IH‘IaTa$I n

pr6‘IaTO—J'I€HTO‘1HaH CCpAUCBUHDI.

[Tpu u3obITouHOM nasieHun okoso 0,1 MITa (y meurarens 31J1-130) u 0,045-0,055 Mna (y nBurarens
3M3-53-11) napoBoii kiamaH 3 OTKPBIBACTCS M Tap WIU KHUIKOCTh MOCTYIAET K MapOBOAHON TpyOKe 5.
W3-3a paspeskeHus, BOZHUKAIOIIETO MOCJE BBIXOJA Iapa, JaBICHHE B CUCTEME CHIIKACTCS U NPH €ro
ymenbmennd Ha 0,01 Mna oTkpbiBaeTcst BO3IyIIHbIN KianaH 4 (puc. 6, 0), 4To nmpenoxpaHseT BepXHUi

0auok paguaTtopa ot Aedopmammu moa ASMCTBUEM JaBICHUS BO3IyXa.
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Puc. 6. [IpoOka paguaTopa ¢ OTKPHITHIM KJIallaHOM. a-TIapOBBIM; O-BO3IyILIHBIM.



Ha neurarensix aBromobuneit 3MJ1-131, KamA3 — 5320, BA3 — 2105 «XKurynu», «MockBud — 2140» u
Ip. B CUCTEMY OXJIQXKJCHHUSI YCTAHABIMBAIOT pPacUIMPHUTEIbHBIN (KOHACHCATOPHBIH) 6adok 28 (puc. 1, 0),
CITyXKAIIU{ JJIs TTOAIEPyKaHHUSI TOCTOSTHHOTO 00beMa UPKYIUPYIOIEeH KHUIKOCTU. J{JIs1 KOHTPOJsl YpOBHS
’KHJIKOCTH Ha 0auke MMEeTCsl KOHTPOJIbHAs MeTKa mwin KpaH (y aBTomoomins KamA3-5320).

B mpobke 27 pacmmputensroro 6auka (y aBromoomienn 3MJI — 131, KamA3-5320) wiu B mpoOke
panuatopa (y aBtromoOmnerr BA3-2105 «XKwurynu», «MockBuu-2140») pa3mernaroTcsi BBITYCKHOW U
BITYyCKHOH KJamaHbl, YCTPOMCTBO M MPUHIMII ACUCTBUS KOTOPBIX AHAIOTMYHBI OINMCAHHBIM BBIIIE
MapOBBIM U BO3YIIHBIM KJIallaHAM.

[Tpu M30BITOYHOM JABJIEHUU B CHCTEME OXJIAXKACHUS OTKPHIBACTCSA BBITYCKHOM KJamaH M map WA
KHUJIKOCTH 110 TPYyOOIIPOBOAY OTBOAUTCS B PACIIMPHUTENbHBIN 0adok. [To Mepe moHMmKeHHs TeMIepaTypbl
JBHUTaTeIsl 00beM OXJIaXAAI0UIeH )KUKOCTH YMEHBIIAETCs, BCISICTBHE YETO CO3/IACTCs pa3pexeHue, o
JEUCTBUEM KOTOPOTO OTKPBIBAETCSl BITYCKHOM KiamaH, W KHUJAKOCTb M3 PACHIMPUTEIBHOTO Oauka
MoCTymaer oOpaTHO B paaMaTop, B pe3yiabTare o00BEM IKHAKOCTH B CHUCTEMax OXJIaXICHUS
MOIJICP>)KUBAETCS TIOCTOSTHHBIM IPH paboTe ABUraTeIs.

OxJ1a)1a01IYI0 JKUKOCTh CIMBAIOT Yepe3 CIMBHBIC KpaHbl 21, pacroioKeHHbIE COOTBETCTBEHHO Ha
HIDKHEM TaTpyOKe paauatopa M B HWKHEW 4YacTH OJoKa-KapTepa, MpH 3TOM MPOOKM paauaTopa u
pacuMpuTensHOr0 0avka OJDKHBI OBITH OTKpHITBIMH. Y nBurateneit 3WJI ynpaBieHue KpaHamu
JMCTAaHIIMOHHOE C BBIBOJOM TAT 29 B MOAKAOTHOE MPOCTPAHCTBO.

BMmectumocTu crctem oxmaxaeHus (B tuTpax) aBromoomieit cocrasisitor: 3MJI-130 - 29; y 3UJ1-4331
— 27, y KamA3 - 5320 - 35; yI'A3 - 3102 - 12; y BA3-2108 «CnytHuk» — 7,8.

IIpeanyckoBoii moaorpesaresib. [IpeAnyCcKoBol MOAOrpeBaTENb CIYKUAT Ul IPEABAPUTEIBLHOTO
IporpeBa JIBUTATEINS Mpe MyCKOM B XOJOJHOE BpeMs rojaa. Ha aBTOMOOWIAX OOBIYHO yCTaHABIMBAIOT
MOJIOTpEeBaTellb, pabOTAIOIIKI Ha TOM K€ TOIUIMBE, YTO U JIBUTaTEIb.

[MpenmyckoBoii momorpeBarens apurarens 3MJI-130 coctour u3 kotna 8 (puc. 7), MOCTOSIHHO
coenuHeHHOTO TpyOompoBogamu 10 U 7 ¢ cHCTeMOU OXJaKIEHHS JBHUTaTeNs, TOIUTUBHOrO Oauka 19,
AJIEKTPOJBHUraTeNsl U BEHTWIATOPOM 2, peryisTopa 18 mojaun TomimBa ¢ 3JIeKTpPOMarHUTHBIM KJIallaHOM

17 v mynbTa ynpasneHus 22, pacloJ0KEHHOTO Ha IUTKE 23 TBUraTes.
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Puc. 7. [IpeanyckoBoii mogorpeBaTes

B kamepy cropanus Hepaz6opHoro kotia 8 u3 6auka 19 mo tpyOke 4 caMOTEKOM IM0JIaeTCs TOIUIMBO, a
gepe3 BOpoHKY 1 mo Tpybe 5 B koren momorpeBarens 3anuBaioT 1,5-2 1 BOABL. DJIEKTPOMArHUTHBINA
KJanaH u perynsatop 18 oGecrieunBaroT 103upoBaHrEe HEOOXOJMMOTO KOJIMYeCTBa TOTNBa. OHM COOpaHbI
B OJTHOM TOTUIMBOJIO3UPYIOIIEM YCTPONCTBE, BKIIOYAIOIIEM B ce0sl MOIUIaBKOBYIO KaMepy € MOIUIaBKOM
26, >xukiep 28 M perylInpoBoUHyo uriay 27. Bo3nyx B Kamepy CropaHusi HOJaeTcsi BEHTHIIATOPOM 2 110
nuanry 3. O6pa3oBaBiiascs roproydas CMeCh MEpPBOHAYAIBHO BOCIUIAMEHSIETCSl CBEUOM 6, BKIIOUaeMOM
JMCTAaHIIMOHHO BbIKIIOYarenaeM 21, paboTy KOTOpOi MOKHO KOHTPOJIMPOBATH IO HAKaly KOHTPOJBHON
cnvpaiy 24, yCTaHOBJIGHHOW Ha MYNbTE YIPaBICHUS 22 ¢ TIOJBEACHHBIMHI K HEMY 3JIEKTPOIIPOBOAaMH 15,
16 u 20. Kak To/IbKO B KaMmepe CropaHusi TOPEHUE CMECH CTaHEeT YCTOWYHMBBIM (0€3 JIbIMa M KOMIOTH), CBEYY
BBIKJTIOUAIOT TEpeKitoyarenaeM 25 U JalbHeilee BOCIUIAMEHEHHE TOIUIMBA MPOUCXOTUT OT TOpsIien
cmecu. Yepes 1-2 mun. [Tocne Hayana paboThI oOrpeBaTesst B KOTEN JOTOJIHUTENFHO HATUBAIOT 6-8 1
BOJBI. 3aKpbIBAIOT MPOOKY BOPOHKH U MPOJIOIKAIOT MIPOTPEB IBUTATEJIS.

Harperas Boja mo tpybOompoBony 10 u marpybkam 11 m 13 mocTymaer B KHIKOCTHYIO pyOallky
oxJyiaxaeHus npasoro 12 u nesoro 14 psaoB MUIMHAPOB, IPOTPEBAET €ro U B BHUJIE KOHJEHCATa CHOBA
MOCTYIAET K KOTJIy yepe3 TpyOorpoBoa 7. ['a3pl, BRIXOIAIIME U3 KOTJIA MO NaTpyoky 9, HampaBIsiOTCS

o] MOJIZIOH KapTepa Ui IporpeBa Maca.



ITocne nmporpeBa ABUraress IyCKOBOM PYyKOSITKOM IPOBOPAYMBAIOT KOJIEHYATHIM BaJl HECKOJIBKO pPa3
JUISL pacTipesielIeHusl CMa304HOro MaTepHaia no noamunaukaM. CBoOoIHOE BpallieHHe KOJIEHUYATOro Bajia
Oy/IeT CBUJIETENLCTBOBATH O TOTOBHOCTH JIBUTATENS K ITYCKY CTapTEPOM.

Korna pyuka mepexitouarenst 25 BIBUHYTa 70 OTKa3a, CUCTeMa MOJOrpeBa He paboTaeT, eciiu OHa
BBITSIHYTa Ha IOJIOBMHY XOJa, BKJIIOYACTCS HJIEKTPOIBHraTelb BEHTHJSATOpPA 2, a €CIU BBITSHYTa 0
0TKa3a, TO JONOJHHUTEIbHO BKIIOYAETCS AIIEKTPOMArHUTHbIM kiamaH. Ilpu temmepatype —-25 °C
MOJIOTpeBaTelb 00eCcTIeYrBaET MPOrpeB ABUrarTesns 3a 15-20 muH.

Jns  mpekpaimieHus: paboThl MOJOTpeBareist HEOOXOOMMO MepeKioydaTesieM 25 BKIOYHTH
3JIEKTPOMArHUTHBIN KJIanaH, 3aKpbITh KpaH O6auka 19, a 3aTem yepe3 1-2 MUH BBIKIIOUUTH BEHTHIISATOP.

Ecnu B cuctemy oxiaxaeHus 3ainuTa Hu3ko3amep3aromias cmech (TO-COJI A-40, TOCOJI A-65), To
IpeXae YeM IMOJb30BaThCs MPEANYCKOBBIM IOJOrpeBaTeieM HEOOXOIUMO YOEIWThCs, YTO OHA He
IpeBpaTuiach B TYCTYIO Maccy, U CTpOro coOiroaaTh 3aBOACKYI0 WHCTPYKIHIO MO MOATOTOBKE ITycKa

ABUTATCIIA C HPI3K033.MCp3&IOH_[€I>'I KUIKOCTBIO.

Conepxanue oT4yera

Ha3nauenue u KpaTkoe OMUCAHNUE CUCTEMBI OXJIAXKICHUS IBUTATEIS

3MJ1-130.

[Topsimox paGoTel cucrteMbl oxnaxaeHus apuratens 3MJI-130. Cxema cHCTEMBI OXJIAXICHUS
nsuratens 3MJ1-130. [Topsgok paboThl, ONMMCaHKE U CXeMa SKUKOCTHOTO HAcoca.

[Topsimok paboThl, ONTMCAaHKUE M CXEMa TepMOCTaTa.

[Topsimok paboThl, ONIMCAHKUE U CXeMa PaguaTopa.

[Topsimok paboThl U cXeMa MPEAITYCKOBOTO MOI0TPEeBaTesl.



JlaGopaTopnas padora Ne 3
N3YYEHUE CUCTEMBI IMTAHUSA ABUTI'ATEJISA 3UJI-130

Leas padoTsbl: M3yuenue ycTpoiicTBa, MopsaaKa paboTsl CHCTEMBbI IUTAHUS M YCTPOUCTBA OTIEIbHBIX
y3JIOB CHUCTEMBI TUTaHUs nuratens aBromoowms 31J1-130.

ITopsiiok BbINOJIHEHUS PaGOTHI

1. 3yunTh MO PUCYHKY M MHCTPYKTHBHBIM KapTaM cXeMy cucTembl nutanus nsurarens 31J1-130.

2. OmnpenenuTb MECTO pAacIlOJIOKEHUS OCHOBHBIX Y3JIOB CHCTEMbl NHUTAHUS Ha JBUTATele M
aBTOMOOMIIE.

3. N3yunthb nopsaok paboTel cucteMbl nutanus apurarens 3WUJI-130.

4. VI3y4uTh yCTPOMCTBO TOIUIMBHOTO 06aKa, PUILTPOB IpyOOii U TOHKOW OUYMCTKH TOILIMBA, TOTUTUBHOTO
Hacoca, kaporopaTopa.

5. N3yuntb Bce pexxuMbl paboThl KapOropaTopa.

6. Pacckaszatb 0 nopsiake paboThl CHCTEMBI TUTAHUS B 1I€JIOM M KapOropaTopa B 0COOEHHOCTH.

7. OhopMHTD OTYET.

Ha3nauyeHnue cucTeMbl NUTAHUS

Cucrema nuTaHus KapOIOPaTOPHOTO BUTATENS MPEeJHA3HAYCHA [T IPUTOTOBIICHUS B ONIPEICICHHON
MPONOPLMHU U3 TOIJIMBA M BO3yXa FOpIOYel CMECH, Mmojjauu € B IMIIMHAPHI ABUraTells U OTBOJA M3 HUX

0TpabOTaBIIHNX T'a30B.
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Puc. 1. Cucrema nmuTaHus U BBITYCKa 0TpaOoTaBIIHX ra3oB geuratens apromoomrst 3MJ1-130: 1 — kmanan mogBoaa Bo3ayxa
K BO3AYIIHOMY (UIBTPY; 2 — BO3IYyIIHBIA GMibTp; 3 — KapOiopaTop; 4 — pyKOSTKa PY4YHOTO YIPABJICHUS BO3TYLIHOW
3aCIIOHKOH; 5 — pyKOSATKa PYYHOTO YNPAaBJICHHS JAPOCCENBHBIMH 3aciIOHKaMH; 6 — Iefialib YIpaBieHUs JPOCCETbHBIMU
3aCIIOHKaMH; / — TOIUTMBOIIPOBOJIBI, 8 — yKa3aTellb YPOBHS TOIUIMBA; 9 — MAaTYMK yKaszatelst ypoBHs ToOmBa, 10 — TormmMBHEINA
6ak; 11 — kpbIIKa rOpJIOBUHBI TOILIMBHOTO Oaka; 12 — kpaH; 13 — BeimyckHas TpyOa raymmrens; 14 — puinbrp-oTcToiHuk; 15 —
rTymmTensb; 16 — npuemHsie TpyOs!; 17 — BeiyckHOl TpyOonpoBox; 18 — ¢punbTp TOHKOH ourcTky TOumBa; 19 — ToruMBHEINA

HacocC.



Cucrema nutanus asurarens 3UJI-130

B cucremy nurtanus nsurarens aBromoOwmns 3MJI-130 (puc. 1) Bxoast TtorummBHBIA Oak 10,
TOTUTUBOIIPOBO/IBI 7 OT Oaka K (GuiabTpy-oTCTOMHUKY 14 M Kk TommmBHOMY Hacocy 19, xapOGropatop 3,
BO3AYIIHBIN GUIBTP 2, mpueMHbIe TpyOs! 16, rmymuTens 15, BeimyckHast TpyOa 13 riymurens. B cuctemy
NUTaHUA BXOAAT Takke (GuiabTp 18 TOHKOW OYMCTKH TOIIMBA, YCTAHOBJICHHBIM MEXIY TOILTUBHBIM
HACOCOM M KapOIopaToOpoM, BITyCKHOH TpyOOMpOBOJ], Ha KOTOPOM YKpEIUIEH KapOropaTop, ¥ BHIITYCKHON
TPyOOTIPOBO/I.

Bo Bpems pa0oTbl jBurarens TOIUIMBO W3 Oaka TIOCIE MPEIBAPUTENBHOM OYHUCTKH B
¢mpTpe-oTcTolHNKE HacocoM 19 momaercs k kapOroparopy. Ilpu TakTe BIycka B IIMJIMHAPE JABUTATENS
CO3J1aeTcs pa3peKeHue, nepeaaromieecs B KapOropaTop U B YCTAaHOBICHHBIN Ha HEM BO3AYIIHBIA QUIBTP.
OunIieHHBIH BO3AYX MPOXOAUT B CMECUTENIBHYIO KaMepy, IJI€ W3 JKHKJIEPOB IMOJAETCs TOIUIMBO.
Hcnapstorieecs: TOIUTUBO MEPEMELTNUBAETCS ¢ BO3LyX0M, 00pa3ys roprodyio cMech. V3 kapOropaTopa no
BITYCKHOMY TPYyOOIIPOBOY TOpIoyYasi CMeCh NMOCTyHaeT B LMIMHAPHI ABuraress. ['a3sl, oOpa3oBaBmrecs
nocne OBICTPOro CropaHus pabodeil cMecH B LWIMHAPE, PACIIUPSIOTCS, JIaBAT Ha TOPLIEHb, U OH
OITyCKaeTCsl BHU3, coBepiuas pabouunit xoa. [Tocne paboyero xona oTpaboTaBIINe ra3bl Yepe3 OTKPHITHIHI
BBIIMTYCKHOHM KJIallaH BBITECHSIOTCS MOPIIHEM B BBITYCKHON TpyOompoBoa 17. 3aTeM OHM HOCTYHaroT B
npueMHbIe TpyOb! 16 riymurens, BemyckHyto TpyOy 13 u B atmocdepy. TommBo HanuBaioT B 6ak uepes
TOPJIOBHHY, 3aKpbiBaeMyto Kpbimkoil 11. KomndecTBo TorumBa, Haxonsmerocs B 6ake, KOHTPOIHPYIOT
IIpH IOMOIIY AaT4rKa 9 u ykaszarens 8 ypoBHS TOILTUBA.

Kapowpatop K-88AM. DOror xkapOropaTtop [ABYXKaMEpHBIM, ¢ MajJaoldM IOTOKOM U
cOaaHCUpPOBAaHHOM IMOIUIAaBKOBOM kamepoil. O6e kamepbl paboTaroT MapauiebHO Ha BCEX PEXHMAX.
Kaxnas xamepa ¢ nByms aug¢dy3opamMu moJaeT TOpIOYyl0 CMECh K YEThIpeM LWJIMHApPAM JBUTATENS.
[TonmaBkoBast Kamepa, YCKOPUTEIbHBIM HacoC, SKOHOMai3ep U BO3AYyIIHAs 3aCJIOHKA — 001IMe I 00enX
KaMep KapOropatopa, a TJaBHBIE JO3MPYIOIIME CUCTEMbI M CHUCTEMBI XOJIOCTOTO XOJa — OTJENIbHBIC.
KapOroparop (puc. 2) COCTOMT W3 YeThIpeX YacTel: Kopmyca 1 BO3AYIIHON TOPJIOBHHBI M KPBIIIKA
MOTIJIAaBKOBOM KaMepbl, Kopmyca 23 TMOIUIaBKOBOM Kamepsl, Kopryca 46 CMEeCHTeNbHBIX KaMep H
ITHEBMOWHEPIIMOHHOTO OTPAHUYMTENSI MAaKCUMAJIbHOM 4acTOThI BpallleHusl KoJieHuaToro Bana. Kopmyca
BO3/IYIIIHOM TOPJIOBHHBI IOIUIABKOBOKW KaMepbl OTIUTHI W3 LUHKOBOTro cruiaBa. OTAenbHBIE YacTh
KapOroparopa COEIMHEHBI MEXAy OO0 ¢ MCIOJIb30BaHMEM YIUIOTHUTENBHBIX Mpokianok 38 u 50,
IpUYeM NMapOHUTOBAS MPOKIAKa 38 ABISETCS TAKOKE M TEIUIOM30JISIIMOHHOM.

B kopryce BO3IyIIHOW TOpPJIOBUHBI MMEIOTCS BO3IAYIIHAA 3acioHKa 15 ¢ mpemoxpaHUTenbHbIM
KiarnaHoM 16, mpo6Oka 4 ¢ ¢pmibTpoM 3 U UTOJIBYATHIN KJIaNaH 2 MoAa4yH TOIUIMBa. B ropioBuHe nmeercs

KaHaJ, 10 KOTOPOMY BO3/yX uepe3 OamaHCUpOBOYHBIN KaHAJ 5 TIOCTYNAeT B MOIJIABKOBYIO KamMepy.
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Puc. 2. Cxema kap6roparopa K-88AM. 1-xkopmyc BO3IyIIHOW TOPJIOBUHEI; 2-UTOJIBYATHIA KJIaNaH; 3-CETUYaTh QUILTP;

4-nipobka ¢unpTpa; 5-O0anmaHCMpOBOUYHBIN KaHa, 6G-KOpPIYC JKHMKJIEPOB CHCTEMBI XOJIOCTOTO XOJa; /-BBIpe3 B KOpILyce
TOPJIOBHHBI, 8-)KHKJIEp MOJIHOW MOIIHOCTH, 9-BozaymHblid xukiep; 10-mansiii auddysop; 1l-xombreBas Imens;
12-pacbutuTens  YCKOPUTENBHOrO Hacoca; 13-Bo3aymHass monocth; 14-monelii  BuHT; 15-BO3mymmHas —3aciiOHKA;
16-npenoxpanutenbHplii Kianad; 17-ocHoBHOM Tonkatenb; 18 u 34-mpyxwunsr; 19 u 21-mrokw; 20-mumanka (OBOIOK);
22-xonplieBasi KaHaBKa; 23-KOPIYC TIIOIUIAaBKOBOW Kamepsl, 24-mamkera, 25-Tpy)kKHMHA MaHXETH, 26-BTyJKa IITOKA;
27-otBepcrre; 28-ipoMeKyTOUHEIH TonkaTenb; 29 u 31-mapukossie knanansl; 30-cemio; 32-Tara; 33-KiIanad SKOHOMaii3epa;
35, 39 u 44-xanansr; 36-nmpoOka; 37-peraar; 38 m 50-mpoknanku; 40-HarHeTaTenbHBI KiamaH, 41-BHHTBI peryiTHMpOBKU
CHCTEMBI XOJIOCTOr0 Xona; 42-TpsMOYTrONBHOE OTBepcTHe; 43-Kpyrioe OTBEPCTHE CHCTEMBEI XOJOCTOro; 45-apoccerbHas

3acioHKa, 46-KopIyc CMECUTENBHBIX KaMep; 47-TIIaBHBIN TOIUIMBHBIN kuKiep; 48-mormmaBok; 49-pyKiHa MOIIaBKa.

B nomnaBkoBoif kamepe moMmelieHbl mnomiaaBok 48 ¢ mpyxuHoi 49, yCKOpPHTENIbHBIM Hacoc,
HKOHOMaif3ep ¢ MEXaHMYEeCKHM MPUBOOM, JIBa INIABHBIX XKHUKIepa 47, 1Ba xukiiepa 8 MoIHOM MOLTHOCTH,
JIBa KopIryca 6 >KUKIEPOB CHUCTEMBI XOJIOCTOTO XOJa W JBa BO3AYIIHBIX kukiepa 9. B xopmyce 6
00BbeIMHEHB! BO3AYLIHBIA W TOIUIMBHBIM >kukiepsl. [Ipyxuna 49, pacrnosnoxkeHHas MNOJ pblYarom
noryiaBka 48, mpensaTcTByeT MEeperoJHEHUIO MOIIaBKOBOM KaMephl KapOropaTopa BO BpeMs JIBH)KEHUS
aBTOMOOWJIS IO TIOXOU Jopore.

B yckoputenbHBIi HacoC BXOAAT moplieHb (Mamkera 24, mpyxuHa 25 u BTynka 26) mTok 19,
mapukoBbii 29 m HarHetatenbHbI 40 Kiamadel, a Takke pacmeumTens 12. K meramsm mpuBona
YCKOPUTEIBHOTO Hacoca oTHocATcs npyxuHa 18, moomok 20, mrok 21, Tsara 32 u peruar 37,
COEJIMHEHHBIN C OCHIO IPOCCENbHBIX 3aCIOHOK. B 3kOHOMai3ep BXOAAT OCHOBHOU 17 M pOMEXYTOUHBIN
28 TonkarenH, WAapUKOBbIA kinanaH 31 ¢ npyxuHoii 34.

I'maBHast 1o3upyroniasi CUCTEMa COCTOUT W3 TJIaBHOTO TOIUIMBHOTO >KUKJepa 47, :ukiepa 8 monHoi
MOIITHOCTH, YCTaHOBJIEHHOTO B PacHbIIMBAIONIEM KaHajle, BO3AYIIHOTO kukiepa 9 u AByx nuddy30pos.

Bonpbmioit u Manblit Auddy30psl OTIUTHI BMECTE C KOPITYCOM HOIIIaBKOBOM KaMepbl. Manbiit auddysop 10



MMeEeT KOJIbLEBYIO Iienb 11, uepe3 KOTOpYIO TOIUIMBO IMOCTYNaeT B €ro ropijoBuHy. Ilpu kosbieBom
pacrbUIMBaHUH TOTLIMBA YIYUIIAETCsI IPOLIECC CMeceoOpa3oBaHMUs.

B xopmyce cMecuTeNnbHBIX KaMep Ha 0011el OCH YKpETIEHBI JIBE IPOCCEIbHbIE 3aCIIOHKH 45 U clieaHbl
otBepcTus 42 u 43 cucremsl xosoctoro xona. OreepcTre 42 uMmeeT NPSMOYroJbHYIO GopMmy (B BHIE
menu), 9to obecrieunBaeT Oojiee IUIABHBIA MEPEX0]] ABUTATEINS C PEKHMa XOJIOCTOrO X0ja Ha padoTy
aBUratens ¢ Harpyskoil. Kpome Toro, B kopmyc BBepHYTHl BHHTHI 41 peryaupoBKH cOCTaBa roproveit
cmecu. Pacemorpum paboty kap6ropatopa K-88AM.

Ilyck xonoonoco oeucamens. Bo Bpemsi BpalleHHs KOJIGHUYATOIO Bajlla B CMECHTEJIBHBIX Kamepax
KapOroparopa BO3HUKaeT OoJblIOe paspexkeHue. TOmmBo mojaercss M3 IMOIUIABKOBOW Kamephl depe3
TJIaBHBIE KUKJIEPHI 47, ®KUKJIePhI 8 TIOTHON MOIIHOCTH B KOJIbIeBbIe e 11 mansix quddy3opos. Kpome
TOro, OOrarasi SMyJabCHs MOCTYMAET U3 0TBepcTUil 42 u 43 CUCTEMBI XOJIOCTOTO X0/1a.

Manas wacmoma spawjenus xonocmozo xooa. bonbioe pa3pexeHue, BOZHUKAIOIIEE 32 IPOCCEIbHBIMU
3acnoHkamu 45, mepemaercs depe3 oTBepctus 43 B KaHanbl 44 cHCTEMBI XOJIOCTOTO XOAa. TOTIUBO,
HaxoJsIIeecs B MOIJIAaBKOBOIM Kamepe, PO IJIaBHbIE )KUKIIEphI 47, IOCTYHaeT K KOpIycy 6 )KUKIIEpOB
CHCTEMBI XOJOCTOTO X0/a. 37eCh TOIUIMBO CMELIMBAETCS C BO3YyXOM, 00pa3ys SMYJIbCHIO, KOTOpas IO
KaHasiaMm 44 mocTynaet B CMECHTENIbHbBIE KaMepbl Yepe3 HKHKIE oTBepcTus 43. Uepes BepXHUE OTBEPCTHUS
42 X SMYIBCUH TTOAMEIIMBAETCS BO3IYX.

Cpeonue naepysku osueamens. I1o Mepe OTKPBITHS APOCCENBbHBIX 3aCIIOHOK CHI)KACTCS pa3pexeHue y
otrBepcTuit 43 U 42 cUCTEMBI XOJIOCTOTO XOJa U MEHBIIEC TOIIMBA MOCTYMAET B CMECUTENIbHBIE KaMephl
kapOroparopa. Bo3pacTtaeT CKOpOCTb ABIKCHMS BO3/yXa U YBEIWYHBACTCS pPa3peKEHUE B MaJbIX U
6onpmx nud¢ys3opax; B AEHCTBHE BCTYNAIOT IJIaBHBIE JO3UPYIOIIME CHCTEMBbl. TOIUIMBO B TJIaBHBIE
JI03UPYIOIINE CHCTEMBI IOCTYIAET U3 MOIJIaBKOBOM KaMephl KapOropaTopa uepes TiaBHbIe KUKIEeps! 47 u
KHUKIJIEpHI 8 MOJIHOM MoIIHOCTHU. Jlajee TOIIMBO MOJaeTcs MO KaHajlaM B KoJsblieBble menu 11 mambix
maddyzopos. K TormmmBy noamemmBaeTcs BO31yX, MPOXOIAIInil yepes xukiepsl 9. B pesynbrare sToro
U3 KOJIBLIEBBIX PACHIBIIMTENEH B TOPJIOBUHBI MaibIX AU dy30poB nogaercs smynabcust. CHavaia B MajbIx
middysopax, a 3aTeM U B OOJIBIIUX SMYJIBCUS TIEPEMELINBACTCS C BO3AYXOM, PAaclbUINBACTCA U B BUJIE
roproueii cMecH MOCTYIMAET 0 BIYCKHOMY TPYOOIIPOBOAY K LIMJIMHIPAM JBUIaTENs.

Ilonnas nazpysxka ogueamensi. JKOHOMAM3Ep U YCKOPHUTEIBHBIM Hacoc UMEIOT oOmmii mpusoa. [Ipu
OTKPBITUH APOCCEIBHBIX 3aCIOHOK 45 phruar 37 yepes Tary 32 nepemerniaet mrok 21 ¢ moBoakom 21 BHU3.
Onyckaromuiics BMECTE € TIOBOJKOM OCHOBHOM TOJIKaTeNb 17 Ha)KMMaeT Ha MPOMEXYTOUHBIN TOJIKATENb
28, KOTOpBIA OTKpBIBAET INAPUKOBBIM kiamaH 31, cxumas npyxuny 34. TomauMBO MPOXOAUT U3
MOTIIAaBKOBOM KamMephl KapOropaTopa uepes oTBepcTue 27, o KaHajgaM 35, yepes )KUKIIephl 8 U mocTymnaer
B KOJIbLIEBBIE Ienu Manbix aup¢dy3opoB. K TOmmmBy moaMemmBaercst BO3AYX, MPOXOAAILIMI yepe3
KUKIEpH! 9, U B ropioBuHbI quddy3opoB 10 nmomaercs odorameHHast SMYIbCHS.

Pesxoe omxpwvimue opoccenvuvix 3acionox. OHO COMPOBOXKAACTCS MEPEMELICHHEM BHH3 IITOKA 21 1

noBozaka 20, B OTBepCTHE KOTOPOTO CBOOOJHO MPOXOAMT INTOK 19 MOpIIHS YCKOPUTENHHOIO Hacoca.



[Ipyxuna 18 cxxumaercst, ¥ 1O AaBJICHUEM IOPIIHS HA TOIUIMBO 3aKpbiBaeTcs kiamnaH 29. Tomnuso mo
kaHaiy 39 mocTymaer moJ HarHeTarenbHbIM kimamaH 40, OTKpbIBas ero. 3aTeM TOIUIMBO MPOXOAUT B
BO3JyLIHOE IIPOCTPAHCTBO MOJIOTO BUHTA 14 M TOHKMMM CTpyMKaMH BBITEKAET B CMECUTEIbHYIO KaMepy
KapOroparopa uepe3 OTBEpCTHS pacnbuinTes 12,

Vnpasnenue xapoiopamopom (puc. 3) OCyLIECTBISICTCS YCTAHOBICHHOW Ha KPOHILITEHWHE M0J1a KaOUHBI
nesiabio 6, KOTopasi cCoeIMHEHa € OCBIO IPOCCENIbHBIX 3aCIOHOK MPH MIOMOIIH CUCTEMBI TAT U PbIYaroB, a

TaKXkKe pydKamHu yrpasieHus 1 qpoccenbHbIME U 2 BO3IYLIIHON 3aCIIOHKAMH.

™ - -

Puc.3. IlpuBon ynpasieHusi kapOroparopoM: l-pydka yrpaBieHHsS! IpOCCENbHBIMU 3aClIOHKaMHM; 2-pydka YIpaBIICHUS
BO3AYIIHOW 3aclOHKOH; 3 u 9-KpoHITEHHBI, yaepkuBaromue Tpoc; 4 u 19-o6omouku tpocos; 5 u 18-Tpockr; 6-memans
YIIpaBJICHUS] JPOCCENBHBIMH 3aCIOHKAaMU; /-KpOHIUTeWH menand, 8 m 17-Tsarum mpuBonma apoccenbHBIX 3acioHok; 10 u
14-ppruarm ynpasieHHsT JpoccelbHBIMH 3acioHKamu, 1l-mpyxkuna Tsarum kapOropaTtopa; 12-peryar BO3IYIIHOH 3aClIOHKH,

13-kap6roparop; 15-tsra kapOropaTopa; 16-iepenaTouHblil peIyar.

Tonausnwiii 6ax (puc. 4) M3rOTOBIICH U3 JIMCTOBOW CTallM ¢ BHYTPEHHUMH TIEPErOPOAKaMU. 3aIMBHAs
TOpJIOBMHA TE€PMETHUYECKU 3aKpbIBaeTCsl NpOKOW, MMeouledl mapoBoi M BO3AYHIHBIN Kiamansl. Ha
BEpXHEH CTEHKE TOIUIMBHOTO Oaka pacrloJIOKEHbl JaTyhK 4 ykaszarens ypOBHsS TOIUIMBa U KpaH 6,
COCJIMHEHHBIA TPYOKaMM OJHHUM KOHIIOM C (pHIBTPOM-OTCTOMHUKOM 1, a npyrum ¢ ¢unstpom 8. Jlns
CITyCKa OCEBIIMX Ha JHO Oaka METATMYECKUX YacTUI] B JHUINE Oaka BBEpHyTa NpoOka. ToniueHvle
@unempul yCTAaHABIUBAIOT 110 MTYTH CJIEOBaHMS TOIUIMBA JJIsl OYUCTKU €ro OT MEXaHWYECKUX IPUMECEH.

[Tepesiii (ceTuathiii) GUIBTP PACHOIOKEH B HATMBHOM rOpJIOBUHE Oaka.



Puc.4. TormBHBIN 0ak. 1-QpuibTp-oTCTOMHUK; 2-KPOHINTEHH KperuieHus: Oaka; 3-XOMyT KperuieHus 0aka;
4-naT4yMK yKa3aTels YpoBHs TOIUTMBA B Oake; S-TorumBHBIN Oak; 6-kpaH; 7-npueMHas TpyOka, 8-ceTuaTsiii QuibTp;

9-npoOka Oaka, 10-ropioBHuHA.

Mexy 6akoM ¥ TOITMBHBIM HACOCOM YCTaHOBJICH (PUIBTP-OTCTOMHUK (pHC. 5), KOTOPBIH COCTOUT U3
KOPITyca-KpBIIKKA 2, OTCTOWHUKA 6 U puibTpyromiero sneMenTa 4. OUABTPYIOUINHA 1eMeHT coOpaH U3
IUTACTHH, KOTOPBIE MPMKATBI APYT K Apyry npyxuHoit 9. Ilpoxons depes menu Mexy IUIACTHHAMU U
OTBEPCTUSMH, TOIUIMBO ouuInaercsa. KpymnHele MexaHn4ueckue NpruMecH U BOJa, UMEIOLIHeCs B TOILUIMBE,
COOMpAIOTCs HA JHE OTCTOMHHMKA U CIIMBAIOTCS YE€pe3 3aKphITOE MPOOKOH 7 OTBEpPCTHE.

Crnenyrouuii (ceTdaThiil) GUIBTP MOMEIICH B TOILUIMBHOM Hacoce (cM. puc. 6). Mexay TOIITMBHBIM
HACOCOM M KapOKHOpaTopOM YCTaHOBJICH (HUIBTP TOHKOW OYHCTKU TorumBa ( puc.6) cocrosimmii U3

kopmyca 1, ctakana



Puc.5. ®OunbTp-oTCTOMHHK: 1-TOIUIMBONMPOBOJA, WAYIIMH K TOIUIMBHOMY HAacoCy; Z2-KOPIYC-KpHIIIKa;
3-TOILTMBOITPOBO/, MIYIIUI OT TOMIMBHOTO Oaka; 4-(hUIBTPYIONIHI JIEMEHT; 5-CToiKa; 6-0TCTONHUK; 7-ClTUBHAS
npobka, 8-crepkeHp QUIBTpYIOIIEro dieMeHTta, 9-mpyxuHa, 10-mnacTuHa QUIBTPYIOUIETO 3JIEMEHTa,
11-oTBepcTHE B TUTACTHHE JIJIS IPOXO/a OYUIIICHHOTO TOIUIMBA; 12-BhICTYIBI Ha TutacTure; 13-3armymiku; 14-0oaT
KpEIUICHUS] KOPITYCa-KPBIIIKH.

-OTCTOMHMKA 5 1 KepaMudecKkoro QuibTpyromiero daemMenta 3. W mociaenuuii GuiabTp HAXOIUTCS BO BXOTHOM

OTBEpCTHH KapOroparopa.

Puc. 6. ®wibTp TOHKON O4YHMCTKH TOIHMBA: l-Kopriyc ¢uibTpa, 2-pokiajaka; 3-(GMIBTPYIOMNI dJIeMEHT; 4-TpYKUHA;

5-CTaKaH-OTCTOI71HHK; 6-3a)KMM CTaKaHa.



Tonausnuwiii nacoc (puc. 7) quadparMEHHOTO THIIA CIYXKHUT JJIS TTO0/1a41 TOIUIMBA U3 TOIUTMBHOTO Oaka B
kapOroparop. Mexay ronoBkoil 7 u koprmycoM 8 ycraHoBieHa nuadparma 11, cpennsis 4acTh KOTOPOH
coenunena ¢ mrokoM 10. Jlpyrum (HMKHUM) KOHLIOM HITOK COCJMHEH KOPOMBICIOM 4, YKPEIUICHHBIM Ha
ocu. Ilox nuadparmoil Ha MTOK HAAETHl YIUIOTHUTENb M HpyxkuHa. CBepXy TOIUIMBHBIA HACOC MMEET
KpblKy 1. B romoBke Hacoca MOMeEIIEHHI BITYCKHBbIE 3 M BBINYCKHbIE 12 KilamaHbl ¢ NMPYXKMHAMU U
ceTyartblii puiabTp 2.

[IpuBoa Hacoc MOMyYaeT OT JKCIEHTPUKA 6 pacrpeenuTeNbHOrO Bajla HEMOCPEICTBEHHO Yepe3
kopombicio (y nmBurareist aBTomoOwins ['A3-53) wnm uepes mranry 5 (y aBurartens aBTOMOOWIIS
31JI-130). Y Hacoca npeaycMOTpeH Takxke peryar 9 pyuHoii nmoakadku. Koria sSkciieHTpuk HaOeraet Ha
IITAHTY, MOCIICIHSA HAKMMAET Ha KOPOMBICIIO, KOTOPOE OTTATMBACT BHH3 IITOK ¢ auadparmoit (puc.” , a).
[Tpu sTOM Hax nuadparmoil co3gaercs: pa3pexeHue, Moja JeHCTBUEM KOTOPOro TOTUIMBO IMOCTYIMACT U3
06aka MO TOIUIMBOIIPOBOAY B OTCTOWHHUK M Jajee 4depe3 ceTdaThlii (pUiIbTp M BIIYCKHBIE KIallaHbl B

HaradparMeHHyI0 MOJIOCTb.
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Puc. 7. Cxema paGOTLI TOIUIMBHOI'O HACcOCa. a -BCaACbIBAaHUEC TOIUIMBA, 0 -HarHeTaHHe TOILIMBA.



[lpu BBIXOJIE SKCIEHTpUKA u3-mox mTanru (puc. 7, 0) auapparmMa mMoj OEUCTBHEM IPYKUHBI
MOJIHUMACTCS BBEPX, co3/aeTcs n3obiTouHoe aasienue tormmsa (0,017 ...0,023 Mma), mon neiictBueM
KOTOpPOT'0 BITYCKHBIE KJIallaHbl 3aKpBIBAIOTCS, a BBIIYCKHBIE OTKPBIBAIOTCSA, M TOIUIMBO IOAAETCS IIO
TOTUIMBOIIPOBO/1Y B MOTIABKOBYIO KaMepy KapOropaTtopa.

Korna urosipuatelii kiianan kaporopaTopa 3aKpbIBaeTcs, TOIIMBHBIN HacOC paboTaeT BXOJOCTYIO, TaK
KaK MpY)XKWHA, YCTAaHOBJICHHAS MOJ auadparMoii, He B COCTOSIHUU TOAHATH €€ KBEpXY, YTOOBI OTKPBITh
WTOJIBYATHIM KJalaH IOIUIABKOBOM KaMmepbl. B 3TO BpeMs ABYIUIEUMI pblYar KadaeTcs Ha CBOECH OCH
cB0OoaHO (X0s10CTOM X01). T0NIU60NPO6OObI N3TOTOBISIOT M3 METAUIMYECKUX TPYOOK W IUIAHTOB W3
TOTTUBOCTOMKOM pE3UHBI U COSMHSIOT ¢ IPUOOpaMy MUTAHUS IITYIEPaMHU U HAaKUJHBIMH FaiKaMH.

Boszoyxoouucmumens (puc. 8), YCTaHABIMBAEMbIi ~ HAa  H3y4aeMbIX  aBTOMOOMIISIX,
MHEPIIMOHHO-MACIITHOTO THIIa COCTOMT M3 Kopmyca 12 u kpeiiku 9 ¢ GUabTpyIOIMM 31eMEeHTOM 4 u3
KaIlpOHOBOTO BOJIOKHA. B HIKHE yacTu KopIyca pa3MelaeTcss MacisiHasi BaHHA 2, 3al0JHsIeMast MaciIoM

710 YPOBHSI METKH, UMEIOIIEHCS CHApYKU KopIyca.
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Puc. 8. Bosnyxoouncrurens neurarens apromoOmrst 3MJ1-130. 1 u 8-mepexognuky; 2-MacisiHas BaHHA; 3-OTpasKaTellb;
4-bunpTpyIOIMIl 3NIEMEHT; 5-CTSDKHOM BHHT; 6-ralika-Oapamiek; 7-BuHT c OapamkoMm; 9-kpbimka; 10-marpybok orGopa

BO3/1yXxa B kommpeccop; 11-konpuesas mens,; 12-kopmyc ¢wmistpa; 13-momnocts.



3arpsA3HEHHBIA HapY)KHBIM BO3IyX MOJ JEHCTBUEM pa3peKeHUs B KapOropaTrope IMOCTyNaeT depes
KOJIBLIEBYIO 11eTTh 11 MeXay KOPIyCOM M KPBIIIKOH (UIbTpa U IBUKETCSA BHU3. Y MOBEPXHOCTU MACiIa OH
pPEe3KO MOBOpAaYMBAET BBEPX M yepe3 nepexoAHuk 1 mocrtymaer B kapOropatop. Ilpu sTtoMm Tspkensie
KpPYIHBIE YaCTHUIIbI MBLIH, MPOJOJIKas IBUKEHUE 110 UHEPLUH, YIAPAIOTCA O CIOM Macia U OCTaloTCs B
HEM.

Bnycknoii u evinycknoii mpy6onpoeooul CiIyXaT COOTBETCTBEHHO AJS MOJAa4yM TOpIoYedl cMecu B
IWIMHAPHl JIBUTATENS M JUISI OTBOJA OTPalOTaBIIMX ra3oB. BIyckHOW TpyOONmpoBOA OTIMBAIOT M3
AIIOMUHUEBOIO CIUIABA, BBITYCKHONW — M3 ceporo 4yryHa. Ha m3yyaembIX IBUTATENAX HMEIOTCS 2
BBIMYCKHBIX TPYyOOTNpoBOJa W JBE MpHUEMHBIC TPyObl, COOOMIAIOMIMECS C OOLIUM TIIYIIUTEIIEM.
TpyOornpoBoabI cOeTMHEHBI C TOJIOBKaMHU OJI0Ka IMJIMHAPOB MIMUIbKAMH.

Conepxanue oT4yera

Ha3nauenue u KkpaTtkoe onucanue cucteMbl mutanus asurarens 31J1-130.
. Topsimox paboTs! cuctemsl nutanus nsurarens 3MJ1-130.
. Cxema cuctemsl nuranus nsurarens 31J1-130.

. Topsimox paboThl, ONMCaHUE U CXeMa TOILIMBHOTO HAcoca.

[Topsmok paboThl, OMUCaHUE M cXeMa (PUIBTPOB IPyOOIl U TOHKOI OYHCTKU TOIUIMBA.

1
2
3
4
6. Ilopsmok paboThl, ONKMCAaHUE U CXeMa TOIUTMBHOTO OaKa.
7
8. Tlopsinok paboTel, onMcaHue U cxema Kaporoparopa.

9

HepeqnanTb BCC OTallbl OYHUCTKHU TOILIMBA.



JlabopaTopnas padora N 4
MN3YYEHUE THEBMATHYECKOI'O IIPUBOJA TOPMO30B ABTOMOBWJISA 3UJI-130

Heas padothi: M3ydyeHue ycTpolcTBa, MOpsiika pabOThl TOPMO3HOM CHCTEMBI M YCTPOWMCTBA
OTJENBHBIX Y3JI0B THEBMATUYECKOI CUCTEMbI TOpMOXKEHHsI ABUraress apTomoouns 31J1-130.

ITopsiiok BbINOJIHEHUS PaGOTHI

1. U3yuuTh 1O PHUCYHKY M HHCTPYKTHBHBIM KapTaM CXEeMy TOPMO3HOM CHCTEMbI aBTOMOOWIIS
3MJ1-130.

2. OnpenenuTb MECTO PacoIOKEHUsI OCHOBHBIX Y3JI0B  TOPMO3HOM CHCTEMBI HA aBTOMOOMIIE.

3. NU3yunthb nmopsaaok paboTel TOpMO3HOH cuctembl aBromoomist 3MJI-130.

4. V3yuuTh YCTPOMCTBO BO3AYLIHOTO (PUIBTpPa, KOMIPECCOpa, PEryisaTopa IaBlICHUs, TOPMO3HOTO
KpaHa, TOPMO3HBIX IIHJIUH]IPOB.

5. M3yunth Bce pexxuMbl paboThl TOPMO3HOT'O KpaHa.

6. Pacckasatb 0 nopsizike paboThl TOPMO3HOW CHCTEMBI M K&XKAOTO €€ y37a.

7. OhopMHTD OTYET.

Ha3navyenue TOpMO3HOI cCHCTEMBbI ABTOMOOMIIS

[THeBMaTHYECKHIT TOPMO3HON MPUBOJ NMPUMEHSIOT HA aBTOMOOWISIX OOJNBLION I'py30MOABEMHOCTH
aBTOOYCax OOJIBIIONH BMECTUMOCTH U KOJIECHBIX TATayax , padOTaIOMIMX C MPHUIIETIAMH U MTOJIYIIPHIIETIAMH.
CxeMbl MTHEBMAaTHYECKOT'O0 TOPMO3HOTO MPHUBOJIA PA3IMYAIOTCA MEXKIY cO00 Mo YHciIy TpyOOIpOBOJIOB
(oaHO- WM BYXIIPOBOJHBIC) , CBSA3BIBAIOLIMX aBTOMOOMIIb — TATAa4Y C NPUIETIOM. B ocTaibHOM Mexay
HUMH MHOTO oOmiero. Ha aBromoOmiax KamA3 , MA3 |, 311 u ux Moaudukanusx ycTaHaBIMBAETCS
MHEBMaTHYECKHI TPHBOJ TopMo30B (puc.l). B Hero BxomsT xommpeccop 1, peryistop AaBieHus 2,
NpeJOXpaHUTEIbHBIN KilanaH 7, 0ayuioHbl 6, TopMo3HO#M kpaH 10, kojecHble TOpMO3HBIE Kamepbl 12,
neiaigb TOpMO30B 9 , coeIMHUTENbHAs ToJIoBKa 14 u pa3obumrensHbIi KpaH 13, kpan oT6opa Bo3ayxa 8,
cnuBHOM KpaH 11 u manometp 5. Komnpeccop 1 HarHeraeT Bo3ayx B 6ayutoHb! 6 1 00ecrieunBaeT CUCTEMY

CaThIM BO3JyXOM. J{aBlieHHE BO3/1yXa B CUCTEME KOHTPOJIUPYETCS IO MaHOMETpY 5.



Puc. 1 [TneBMaTnueckuii mpuBox TopM0o30B aBToMoomst 311J1-130

[Tpu Haxxatuu Ha nenanb 9 TopMo3HOM KpaH 10 OTKpBIBAeT JOCTYH CKATOr'O BO3AyXa U3 OAJIOHOB 6 B
TOPMO3HBIE Kamepbl 12 mepeaHux W 3aJHUX KOJEC, MEXaHU3Mbl KOTOPBIX Pa3ABHIalOT TOPMO3HBIE
KoJoAKH. PacTopmMakuBaHHE MPOUCXOMUT MPH TOMOIIM CTSHKHBIX MPYKUH KOJNOAOK. OT BO3IyIIHON
CHCTEMBbl TOPMO30B IPU IMMOMOIIM TOJOBKM 4 KpaHa YNpaBJeHUs MPHUBOJUTCA B JCHCTBUE MEXaHH3M
CTEKJIOOYHCTHUTENS 3.

Komnpeccop (puc. 2), ycranosieHHbii Ha aBTomoomisix 3UJ1 , KamA3 , MA3 u ip. OPIIHEBOTO THUIA
, JIBYXIIMJIMHAPOBBIN OJHOCTYNEHUYATOrO CXXAaTHUS , IPUBOAUTCS B JIEHCTBHE KIMHOBHIHBIM PEMHEM OT
mkuBa 1 BeHtwisitopa. Kommpeccop cocTouT m3 Oi0ka HWIMHAPOB 2, TOJMOBKH Oloka 5, kaprepa 9,
nepeaHed , HWKHeW u 3agHed kpbimek /. Konenwarsnii Banm 10 kommpeccopa Bparaercs B
[IAPUKOIIOAIIMITHAKAX M IIaTyHaMH 3 Yepe3 IMOPIIHEBbIE MaJbIbl IUIABAIOIIEr0 TUIA COCAUHEH C
nopwHAMH 4. Ha nepeiHeM KOHIIE Bajla YCTAaHOBJIEH IIKUB 1, KOTOPBII KpenuTes IIMOHKOM U raiikoi. Ha
3aJHEM KOHIIE KOJICHYATOTO BaJla UMEIOTCS YIUIOTHUTENb U raiika JJisl 3aTsDKKH IIapUKOTIOAIIUITHYKA . B
CTEeHKe OJIOKa LIMJIMHIPOB BBITIOJIHEHO OKHO IS IPOXO0Ja BO3/yXa , HOCTYNAIOIIEro BHYTPh HMJIMHIPOB
u3 nojoctu B, B KOTOpoM ycTaHOBJEHBI JBa BINYCKHBbIX KiamaHa 11 c¢ cemmamu 15 |, Hajm kaxabiM
IWIMHIPOM B TOJIOBKE O pacrojioKEHbl BBHIMYCKHBbIE Kiamanel 6. Ilog BBIMYCKHBIMM KJIallaHAMU
HAXOJMTCSl Pa3rpy304HOE YCTPOMCTBO KOMIIpeccopa , cocrosiiee u3 rmiymxkepa 13 (puc. 2, 0,8) co
mrokoM 12, kopomsicna 16 , nmpyxkunst 14 u ux Hanpas-siromuel 7. Kanan 18 pasrpy3ouHoro ycrpoiictBa
COEJIMHEH C PETYJISTOPOM JIaBJICHHUS.

Cucrema cMa3Kkd KOMIIpECCOpa NpUHYIUTENbHAs, Macjio MOJAaeTcs MOJ JaBICHHUEM W3 TJIaBHOU



MacJSTHOM MarucTpaiy IBUraTess yepes orBepcrue 8 (puc. 2, a) B 3aqHell Kpbiike 7.3anuTeie 6a00uTOM
[IaTyHHBIE MOAIIUIHUKY U TOPIIHEBbIE MANbIBl KOMIIPECCOpa COSAMHEHBI KaHaJIaMH, BHITIOJTHEHHBIMU B
[IaTyHaX W CMa3bIBAIOTCS NPUHYIUTEIHHO, a OCTaJbHBIC JeTalu — pa3OpblsruBaHueM. M3 kaprepa
KoMIIpeccopa oTpaboTaBiiee Maclio MPH MOMOIIHU CIIEHUAbHON TPYOKH OTBOAMTCS B KapTEp ABUraTeIIsl.
Komnpeccop uMeeT )KUIKOCTHYIO CUCTeMY oxJaxaeHus. JKunkocts nocrymnaer B noiocts b Onoka

MUJIIMHAPOB KOMIIPECCOPA U3 CUCTCMbI OXJIAKACHUS ABUTATCIIA.
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Puc. 2 Komnpeccop mHeBMaTr4ecKkoro npruBoaa Topmo3oB apromoousa 31J1-130

[Tpu nBMXEHUU MOPLIHS BHU3 B IUIMHIPE CO3/IAETCS pa3peKeHHe , BO3AyX MOCTYyNaeT B MMoJIocTh B u
Yyepe3 OTKPBIThIE BIYCKHbIE KianaHbl 11 nmpoucxoauT 3anoiaHeHue nuiauHapa. [lpu ABMKeHUH mOpIIHs
BBEPX BO3JYyX CXKMMAETCSl U OTKPHIBAET BBIITYCKHbIE KJIalaHbl 6 1 yepe3 kamepy A BO3AyX MOCTYHAET K
BO3AYIIHBIM OajUIOHaM, OTKY/Ia OH IOJaeTcsl B THEBMOCHUCTEMY. [laBlieHre cKaToro Bo3ayxa B OauIoHax
OTPAaHUYMBACTCS CIEIHATBHBIM Pa3rpy30YHBIM YCTPOHCTBOM, KOTOPOE YMEHBIIAET 3aTPaThl MOITHOCTH
JIBUTaTelIsl Ha IPUBOJT KOMIIPECCOPA M TIOBBIIIAET JOJITOBEYHOCTh MOCIETHEr0. ITO YCTPOICTBO paboTaeT
BMECTE C PEryJIITOPOM JaBJICHUS.

Perynsitop naBiaenusi (puc. 3, a) aBTOMaTHYECKU IMOJACPKUBACT TAaBICHHUE CKATOTO BO3/1yXa B
cHCTeMe, BITyCKasi BO3/1yX B Pa3rpy304HOE YCTPOMCTBO KOMIIpEccopa M BbIITycKas U3 HEro Bo3ayx. [Ipu
noctkennu gasnenus 0,7 ... 0,74 Mna peryisTop OTKIIIOUAET Mojauy Bo3ayxa, a npu aasiueruu 0,56 ...
0,6 Mna cHoBa BKiIIOuaer ee. B kopmyce 8 perynaropa moj koxxyxoM 1 momemieHs! mrymep 5, BMyCKHON
10 u BeimyckHoi 11 mapukoBbIe KiamaHbl, Harpy>KeHHbIE uepe3 CTepkeHb 4 TNpyXKHHOH 2, U
HneHTpupyomue mapuku 13. B perymsarope umerorcs cerdathlii GuibTp 6, YCTaHOBIIEHHBIH B MecTe
BBIXOJIa BO3/lyXa W3 PETYyJTOpa B Pa3rpy30uHOE YCTPOHCTBO KOMIIpeccopa M METAJUIOKEPaMUYECKUi

¢buibTp 7, mprKaTeiil mpoOKoii 9 B MecTe BBIX0/1a BO3yXa B PETYIATOP U3 MTHEBMATUYECKON CHCTEMBI.



[Ipu paBnenun B cucteme ao 0,7 ... 0,74 Mmna cxaTelii BO3MyX, MPEOJOJIEBasl COMPOTUBICHUE
NPYKUHBI 2, OTKpbIBAeT BIyCKHOM kinanad 10 u mocrymaer B pa3rpy304Hoe yCTpOHCTBO Kommpeccopa. B
pasrpy3o4HoM yctpoiictBe (puc. 2, 0,B) CKaThlii BO3IyX NABUT Ha IUTYHXKepl3, KOTOPBIH OTKphIBAET
BITyckHOH KianaH 11. Kommnpeccop B 3ToM ciydae mepekaurBaeT BO3AyX U3 OJHOTO KJIalaHa B APYrou —
paboTaeT BXOJIOCTYIO.

[Mpu cHwkennn napnenus no 0,56 ... 0,6 Mmna Bmycknoii wianman 10 (puc. 2,a) 3akpwiBaeTcs U
BBIMMYCKHON KjamaH 11, omyCTMBIIMCH BHHM3 MOJA ACUCTBHEM MPYXHUHBI 2, COOOIIAET pasrpy304HOE
YCTPOMCTBO KoMmIpeccopa ¢ armochepoit. Bmyckubie wmananer 11 (puc. 2, 0,B) pasrpy304HOro
YCTPOMCTBA 3aKPBIBACTCSI U KOMIIPECCOP HAYMHAET HAarHeTaTh BO3AYyX B IMHEBMOCHUCTEMY aBTOMOOMIIS.
PerynupoBka naBnenust (puc. 2,a) OCYyIIECTBIISICTCS BPALICHUEM KOJINAYKOBOW Taiiku 3, (UKCHPYeMOit
KOHTpraikoit 12. PerynsaTopsl JaBieHus MIapUKOBOTO TUMA MpUMEeHs0T Ha apTomoomssix 3MJI u KpA3,
Ha MA3ax NpuUMEeHSIOT PEryIaTophl 1uadpar-MeHHOTO THIIA.

IpenoxpanutenbHplii kaamaH (puc. 3, 0) CIYKHT Ui TPEAOXPAHCHHS MTHEBMOCHUCTEMBI OT
YpEe3BbIUYANHOIO MOBBIIICHHUS JABJICHUSA NMPU HEHUCIPABHOCTH peryisTopa AasieHus. B ero kopmyc 15
BBEpHYTO cen-nold, B xotopoe ymupaercss mapuk 16, mpuwkumaemslii k cemry crepxkHem 20 mon
nercTBUeM NpyXuHbl 17. J[ns peryaupoBKM KiarnaHa Ha 3aJJaHHOE JaBJIEHHE yCTaHOBIEH BHUHT 19 ¢
KoHTpraiikoi 18. Kianan yctaHOBIIEH Ha MPaBOM BO3AYLUIHOM OayUIOHE M OTPEryJIHpOBaH Ha JaBJCHUE
0,9 ... 0,95 Mna. IIpu sTom naBneHuu mapuk 16, npeogoneBas cCOnpoTHBICHHE MPYKUHBI 17, OTKpBIBacT
BBIXOJI BO3/lyXa B aTMoc(epy uepe3 oTBepcTHE B OOKOBOM CTEHKE KOpITyca.

Bo3nymmnsie 6a/tonbl 6 (puc. 1) cimyxar ajist XpaHEHUs 3araca CKaToro Bo3ayxa, MOCTYIAoIIero U3
Komnpeccopa. B Hux umerorcs kpansl 11 s ciMBa KOHJEHcaTa BOJABI M Maciia U NMPeI0XPaHUTEbHBIN
KjnamaH 7. J[7s Hakauku CHKaThIM BO3JYyXOM IIWH MCIOJB3YIOT KpaH OTOOpa Bo3ayxa 8, oTBepcrue

KOTOPOT'O 3aKpbIBAETCS KOJIIIAYKOBOM IaliKOM.
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Puc. 3 Perynstop naBienus (a) U npegoXpaHUTEIbHBIN KiaraH (0)

Topmo3HOIi KpaH CIyXXHT Uil YIPaBJICHUS TOPMO3aMHU aBTOMOOMJIS B PE3yJIbTaTe MOJauu CKAaToro
BO3yXa M3 OAJJIOHOB K TOPMO3HBIM KamepaMm. TOpMO3HOH KpaH Takke OOECIeYMBAaeT MOCTOSHHOE
TOPMO3HOE YCHJIUE NPH HEU3MEHHOM MOJIOKEHUH TOPMO3HOM MeAaan U OBICTPOE pacTOpMakuBaHUE MPH
NpeKpalleHu! HaXaTus Ha mefanb. TopMO3HBIE KpaHbl OBIBaIOT MPSAMOro U obOparHoro neiictus. B
NEPBBIX MPH HAKATHH HAa TIeJaTb TPOMCXOAUT MoJJaua CKaToro BO3AyXa u3 6asioHa B TOPMO3HBIE KaMephl
Kosiec. Bo BTOpBIX MPH TOPMOKEHUH BO3AYX U3 MaruCTpalid BBIITYCKAaeTCsl B aTMOC(epy, a TOPMOKEHHE
MPOUCXOUT 3a CYET NPYKUH, KOTOPBIE Pa3KUMAIOTCA B 3TOM ciydae. [10 KOHCTPYKIIMH TOPMO3HBIE
KpaHbl MOTYT OBITH THaparMEHHBIMU 1 OPIITHEBBIMU. Ha aBTOMOOMIISIX, TpeTHa3HAUEHHBIX I paOOThI
C TpHIIENIaMH, YCTaHABIMBAIOT KOMOMHUPOBAHHBIC KPaHBI C IBYMS IHJIMHAPAMH (CEKIMSMH), OAMH M3
KOTOPBIX YIIPABIISET TOPMO3aMHU aBTOMOOMJIS, a APYTOi — TOPMO3aMU MPHUIIETIa aBTOMOOHIIA.

Ha aBromoOwmiie 31JI u ero moauduKkausx ycTaHOBJICH KOMOMHHPOBAHHBIH TOPMO3HOH KpaH (puc.
4),xotopbiii mmeer aumadpparmMbl 9 u 16 W3 MPOPE3MHEHHOTrO TOJIOTHA W CIBOCHHBIC KOHUYECKHUE
pe3uHoBbIe Kiananbl: BeimyckHble 10 u 14 u Bmycknbie 11 u 13 .

[Ipu HaxaTHM Ha Tegalb TOpMo3a Tira 1 mpuBoAa MOBOpavYMBaeT pelyar 2 , KOTOPBIM, OMUPAsCh HA
BUJIKY pblyara 21,BbIIBUTAET MITOK / , CKMMas YpaBHOBEIIMBAIOUIYIO MpYXuHY 6 .Jnarpamma 9 monx
JaBJICHUEM CXKaTOTr0 BO3/yXa MPOTrubaeTcs BIEBO , a CeAI0 8 OTKphIBAaeT BhIMyCKHOW kianaH 10 . yepes
OTBepcTHE B ceasie8 U BBITYCKHOE OTBEPCTUE HA KOPITyCce KpaHa CHKaThIi BO3/AyX M3 MarkCTPaJIH MpULeTa

BBIXOJIUT B aTMocepy . M3 3a CHUKEeHHUs JaBICHUS BO3IyXa B MarCTPaJIy MpULIeTia BCTYNaeT B ICHCTBUE



€ro BO3JlyXOpaclpelenuTellb, 00ecreunBas IOCTYIUIEHHE CKAaTOro BO3AyXa B TOPMO3HbIE KaMephl KOJIeC
U UX TOPMOXKEHHE.

Janee non aeiictBueM pbruara 2 u najibla 22 noBopaunBaercst Bokpyr ocu 20 peraar 21.910T peruar
naBuT Ha ctakaH 19 m npyxuny 18. /lmapparma 16 mporubaercs BmpaBo , cemio 17 3akpbIBaer
BhIMycKHOU Kianan 13. Cxxatblil BO31yX U3 0A/UTOHOB MocTymnaeT K auadparme 16 u ganee (mo crpenke A)
K TOPMO3HBIM KamepaM aBToMoOmig-Tsarada. Koseca aBromoomis-tsaraya 3aropmaxkupatorcs Ha 0,2...0,3
C MO3/IHEE KOJIEC MPHIIETa.

[Ipu 3aropMakKMBaHUM ABTOMOOWJISI CTOSTHOYHBIM TOPMO30M IIOBOPAYMBACTCS BAJMK MPUBOTHOTO
pblyara, Ha KOHIIE KOTOpOTro HacakeH Kyinadok 23.Kynadyok BbIIBUTAET IUTOK 7 , BBI3bIBasi CpabaTbIBaHUE
BEPXHEH TOJOCTH TOPMO3HOTO KpaHa(Kak ONMCAHO BBIIIE) M TOPMOXKEHHUE Kojec npuiena .Hmwkass

IMOJIOCTb KpaHa IpU 3TOM HEC BBIKITFOUACTCA.
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Puc. 4 KomOunnpoBaHHBIH TOpMO3HOH KpaH aBTomooms 31JI1-130



B pacTopMOX€HHOM TIOJO)KEHUH TOPMO3HOW KpaH oOecrmeyrBaeT MOCTYIUIGHHE BO3AyXa IOJ
nasienueM 0.48-0.53 MIIa u3 BO3aylIHBIX OAITIOHOB aBTOMOOWIIS B THEBMATHUECKYIO CUCTEMY TOPMO30B
npunena(Bepxuue crpenku A u b). Bemmycknoii kinanan 10npwkat k cemry 8 ,BimyckHoit kianan 11 npu
3TOM OTKPBIT.

JlaBneHne BO3/yXa, IOJaBaeMOTO OT TOPMO3HOIO KpaHa B MAarucTpajib NPHUIENa, PEryIupyroT
3aTSHKKOU MPYKHUHBI 6 TOBOPOTOM HampaBIIsIoNIel BTYIKH 4 Tiocie ocnalnenus KouTpraiku 3.OTKpbITHE
BITYCKHBIX KJIAIIAaHOB PETYIHUPYIOT MpokiaakamMu 12.CBoOo HBIN X0 pplyara 2 peryinupyoTr 60aToM S ,a
pabounii xox mroka 7 Oontom 24. ABapuiiHOE JaBlIeHHE B CHCTEME IHEBMOIIPHBOJA ONpeAeseTcs

CUTHaIu3aTopoMm 15.

Boadyx

I

TNV

Puc. 5 Topmo3Hast kKamepa C peryIHpOBOYHBIM PHIYaroM

TopMO3HON MEXaHU3M IIPU IMHEBMATUYECKOM IIPUBOJE TOPMO30B UMEET OJUH Pa3KUMHOM KyJIaK Ha
o0e komoaku. Bam pazKUMHOTO Kyjnaka CBs3aH CO INTOKOM TOPMO3HOM Kamepbl phIYaroM cC
PETYJIMPOBOYHBIM YEPBSIYHBIM MEXaHU3MOM.

Topmo3nasi kamepa (puc. 5) Ha aBromoOmsax 3UJI u ero MoaudUKaIUIX COCTOUT U3 KOpIyca U
KPBIIIKH, MEXAY KOTOPBIMU 3a)kaTa Auadparma 1, BbIMONHEHHAs U3 MPOPE3NHEHHOW TKaHU. B meHtpe
nuadparMbl yCTaHOBJICHA CTallbHASI Tapeika, Ha KOTOPYIO ONMupaeTcs MTOK 2. [IpoTHBOMON0XKHBINA KOHEI]
IITOKAa UMEET pe3bOy A KPEIUICHUS BWJIKH 5, COCNUHSIOMEH ero ¢ pbluarom 6. YcTaHOBJICHHBIA B
pblyare 4epBsK / HAXOIUTCS B 3alCTNICHUH C YEPBSYHOM mIecTepHelt 9, cuusiiel Ha Baly pa3KUMHOTO
Kynaka 8. TopMo)keHHE OCYIIECTBIISIETCS MpPU BIIYCKE BO3AyXa B MPOCTPAHCTBO MEXKAY KPBIILIKOH U
madparmoil. lmapparma mpu 3TOoM mporubaercs, mepeMmenias ITOK 2 W I[OBOpauuBas pelyar 6

pazkuMHOro kynaka 8. Ilpu pacTopMakuBaHMHM B HMCXOIHOE MOJOXEHHE AuadparMa BO3BPALIACTCS



npyxuHamu 3 u 4 TopMO3HO# kamepsl. Ha 3aHuX Koecax quaMeTp TOPMO3HBIX Kamep OoJblIe , 4UeM Ha
NEePeHUX, TaK KaK Harpy3ka Ha HUX OOJIbIIIe.

CoenunurtenbHas roioBka 14 (puc. 1) ycraHaBmuBaeTcs Ha 3aJHEH MOMIEPEUNHE PAMBI U CIIY>KUT JUIS
COCJIMHEHUSI BO3JYXOIPOBOJOB MEXKJIy AaBTOMOOHMJIEM M MPHUIETIOM M MEXAy mnpuienamu. ['oyoBka
COCTOUT M3 KOpPIyCa, PE3MHOBOTO KOJIbLIA, OOpAaTHOro KJamaHa W KPBIIMIKH, KOTOpas JOJDKHA OBITH
3aKpbITa, €CIIU FOJIOBKA HE COEAMHEHA C TOJIOBKOM IpHULIEna.

Pazoommrenbublii kpan 13 (puc. 1) ciaykuT a8 OTKIIOYEHUS MArkcTpalid OT IMpulena u
YCTAHABIMBAETCS IE€pPel COECOUHMUTENBbHOM TOJOBKOW. KpaH OTKphIBalOT Imocie NpUCOETUHEHUS
ITHEBMOCHUCTEMBI IIPULIETIA.

Mamnometp 5 (puc. 1) mo3BosisieT mpoBepsTh JaBICHUE BO3IyXa KaK B BO3AYLIHBIX OAJIOHAX, TaK U B
BO3JYIIHBIX KaMepax. [JJist 3Toro oH UMEeEeT JIB€ IIKaJIbI, 110 HUKHEN U3 KOTOPBIX IPOBEPSIOT JaBJICHUE B
TOPMO3HBIX KaMepax, M0 BEpXHEH — B BO3AYIIHbBIX OaIIOHAX.

Cospemennbie apTomoomn 3UJI 000pyayIoTcs TakKe BCIIOMOTraTeIbHBIMH TOPMO3HBIMH CHCTEMAaMH,
KOTOpas. BKJIIOYaeT B ceOs JNaT4YMK NaJeHHs JaBJICHHs, KHOIOYHBIM KiamaH BKJIIOYEHHS MOTOPHOTO
TOpPMO3a, IMHEBMOLWIMHIPA NPHUBOJA TOPMO3HOI'O MEXaHM3Ma M TOIUIMBHOIO HAcOCa..., a TaKkKe
BO3/yXOpacHpeAeTUTeIbHYI0 KOpPOOKY, NMpeIHA3HAYEHHYIO JUIi NMUTAHUS C)KAThIM BO3IYXOM JIPYTHUX

noTpeOuTeNeit cxKaroro Bo3ayxa B aBTOMOOMIIE.

Conepxanue oT4yera

Ha3znauenue u kpaTtkoe onrcanue TOpMo3Ho# cuctembl aBromoomst 3UJI-130.
[Mopsimox paboTel TOpMO3HOH cucTeMbl aBToMobwmtst 3WJI-130.

Cxema TopMo3HO# cucteMbl aBTomobuis 3MJI-130.

[Topsiok paboTHI, OMTUCAHKUE M CXEMa KOMIIPECCopa.

[Topsmok paboThl, OMTUCAHKE U CXEMa PETYIATOPA AaBICHHUS.

[Topsaok paboThl, OMUCAHKUE M CXeMa BO3AYIIHOTO (hUiIbTpa.

[opsimok paboOTHI, OMTUCAHKUE M CXEMa TOPMO3ZHOTO KpaHa.

L N o g s~ w Db -

[Topsiok paboThl, ONTUCAHKE M CXEMa TOPMO3HOM KaMephl.
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TEMATUKA U NOCNEOOBATENBbHOCTb U3YYEHUA ANCLUNNUHDBI
«Fm,u,paBaneCKMe N NHEBMaTN4eCKne CUCTEMbI B aBTOMO6VIJ'IeCTpOGHMM»

Llenbto npenoaasaHng AMcUMnAnHbl «MMapaBIMyeckue u NnHeBMaTUYeckue CUCTeMbl B
aBTOMOOMNECTPOEHUN» SIBNSETCS:

e /I3yyueHne KOHCTPYKUMM TMAPaBINYECKMX W MHEBMaTUYECKMX CUCTEM NPUBOAOB COBPEMEHHbIX
TPaHCMNOPTHbLIX M TPAHCNOPTHO-TEXHOMOMMYECKUX MaLLUH 1 060pyAOBaHUS;

e MN3yuyeHne BOMPOCOB pacyeTa, KOHCTPyMpoBaHWs M aAuarHoctukm MulC TuTTCuO.

3agaun U3ydeHns ANCLUMNIINHBLIL

B pesynbTtate usydeHuns amcumnamHbl «UMNC TUTTCUO» CTyAeHT [AOSDKEH:

* Np1oBpPeCcTn 3HaHUS, YMEHUS U HaBbIKW, HEOBXOAUMbIE A1t ero NPOECCHOHANbHOM AESTENbHOCTH
B kayecTBe 6akanaspa no HanpaBfeHUI0 «IKCryaTaumns TPaHCNOPTHO-TEXHOIOMMYECKUX MaLUMH 1
KOMI1J1EKCOB>;

* 03HAKOMWTCSI C COBPEMEHHBIM COCTOSIHMEM MMUPOBOW M OTEYECTBEHHOM TEHAEHUMN B cdhepe
KOHCTPYWPOBaHUS rMAapaB/IMYEeCcKMX U MHEBMATUYECKMX MPUBOAOB MalLVH;

e chopMMpOBaTb HAaBbLIKM MCMOMb30BaHWUS COBPEMEHHBIX WMHMOPMALMOHHBLIX CUCTEM B
NpaKTUYEeCKON AesTeNbHOCTM Mo obecneyveHnio 3hdEKTUBHOCTU 3KCMyaTaumMn rMapaBIMYeckux u
MHeBMaTUYECKUX MPUBOAOB aBTOMOGWNEN.

B KOHTpO/bHbIE 3aAaHMs BKIOYEHBI Creaytolwme pasaessl: NHEBMOMNPUBOL, Knaccudukaums,
XapaKTepucTuka n obnacts NpUMeHeHns NHEBMOMPUBOAOB, MMAPONPUBOA, Knaccudukaums n obnactb
NMPUMEHEHUs rMaponNpUMBOAOB, NEMEHTbLI MMAPONPMBOAA, paboyas Teno, rMapoHacoChl, rMapoaBUraTenu,
rmapomydThl, rMapoTpaHcdopmMaTopesl, rpybonpoBoaHas apMaTypa, yrnpasneHue rmapornpuBoaoM,
3/1EMEHTbI MHEBMONPUBOAA.

KOHTpOJ'IbeIe paGOTbI BbINOJIHAETCA B TETPaAU UMM Ha NUCTax cbopMaTa A4. OTBeTbl Na BOMPOCHbI AOJDKHbI
NUNNICTPUPOBATbCA CXEMaMU U 3CKU3aMU.

Tabnuua Bbibopa BapUaHTOB KOHTPOJIbHOM paboTbl Mo NpeaMeTy
«'mapaBnnyeckne n NHeBMaTMJeCcKne CCTeMbl B aBTOMOBMNECTPOEHNN >

Bbibop HoMepoB BoNpocoB onpeaensieTcs 6yksamu B hamMuanm, MMEHN 1 OTYeCTBY CTyAEHTa,
KOTOpbIe 3anucbiBatoTca B Buae tabnuukm, rae 6ykea B @.1.0. onpegensieT CTpoKy BapvaHTOB, a
nopsiaKoBbIN HoMep 6ykBbl @./.0. yKaxxeT HoMep Bonpoca B AaHHOW CTpPoke (HOMep cTonbua)

Tabnuua 1
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Bbykset ®1O Homepa Borpocos
123 456

A, B 1 1631 46 /61|76
B, T 2 |17 32476277
I, E 3 18334863 78
E, K 4 119344964 79
3, U 1 5 |20 3550 65 80
K 6 21365166 81
LM 7 2237526782
H, O 8 23/38/53/68 83
I, P 9 2439 54 69 84
C,T 10|25 40 55 70 85
V, @ 11 26 |41 56 7186
X, [0 12 27 |42 57 |72 |87
I, 4y 13|28 |43 58 7388

I, b,bLb 1429 44 59/74/89
5,10, [15130/45/60 75|90

cumaopPp OB
123456

1020 33|53 69 |83

CTyneHT: CupopoB AHapen

1. OCHOBHbIE MOHATUSA U ONpeaeneHns rnapocTaTuku. drsnyeckme CBOMCTBA XunakocTen. NMpubopbl Ans
U3MEPEHUSI BA3KOCTU XUAKOCTEN. Bbibop paboumx uakocTen.

5. MmapocTaTnyeckoe AaBneHne u ero cBoicTea . OCHOBHOE ypaBHEHME MMAPOCTATUKM.

6. MmapocTaTyeckoe AaBneHMe Ha NIOCKME CTEHKM.

7. TnapocTaTyeckoe AaBneHne Ha KPUBOIMHENHBIE MOBEPXHOCTMU.

8. 3aKkoH ApxumMepaa
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9. XXunakocTHble Npubopbl ANt U3MepeHns AaBnenust. MpuHuMn aencTens U 061acTy NpUMeHeHus
npnb0opoB.

10. MexaHu4eckue Npubopbl Ans U3MepeHust AaBneHus. MpuHUMN AencTBUst U 061acTy NpUMEHEHNS!
npnb0opoB.

11. FmapaBnmMyeckmin npecc. MpuHUMN AeUcTBUS M 0611acT NPUMEHEHUSI TMAPOCTATUYECKMX MaLLMH.
12. M'nppaBnnyeckuii akkyMynstop. MNpuHUmMn AencTemst 1 061acT NPUMEHEHMSI TMAPOCTaTUYECKUX MALLMH
13. OCHOBHbIE NOHATUSA W ONpeaeneHns rMaAPOAMHAMUKN. Buabl ABMKEHNS XXUAKOCTEN.

14. YpaBHeHMe Hepa3pbiBHOCTU NMOTOKA.

15. YpaBHeHve bepHynnu.

16. JTaMUHaPHBbIA PEXUM ABWXEHUS XKUAKOCTU.

17. TypbyneHTHbI PEXUM ABMKEHUS XXUAKOCTY.

18. BA3KOCTb XXMUAKOCTU U 3aKOHbI BHYTPEHHEr0 TPEHMS.

19. MoTepw Hanopa Npy1 paBHOMEPHOM [ABWXEHUN.

20. HeHbIOTOHOBCKME XMAKOCTU.

21. MecTHble conpoTuBNeHMSt. MpUUMHBI BO3HUKHOBEHUSI MECTHBIX CONMPOTUBIEHUI.

22. VlcteueHne XUaKOCTU U3 OTBEPCTUA.

23. WcTeyeHne XnakoCTu U3 HacaaKos.

24. HazHa4yeHue u knaccndukaumsa TpybonpoBoaos.

25. OCHOBHble 3aaaun Npu pacyére u NpoeKTMpoBaHuK TpybonpoBoaOB.

26. KaBuTtaums. MNpuumHbl BO3HUKHOBEHUS U MOCNEACTBUS.

27. CudoHHbIe TpybonpoBoabl.

28. MpyyrHbI BO3HUKHOBEHWS MMApaBAMYecKoro yaapa B Tpybax.

29. YeM onaceH ruapaBnnyeckuii yaap B Tpybonposogax?

30. Knaccudmkaums Hacocos.

31. MpWHUMN AENCTBUS AMHAMUYECKMX HacocoB. OCHOBHbIE NapamMeTpbl HACOCOB.

32. MpyHUMN AeNCTBUS LEHTPOBEXHbIX HACOCOB.

33. O6nactu NpUMeHeHNs LEeHTPOBEXHbLIX HACOCOB.

34. MpuyHUMN AeNCTBMS O6BEMHBIX HAaCOCOB.

35. MprHUMN AeNCTBMSI MOPLIHEBLIX HACOCOB OAHOKPATHOrO AENCTBUSI.

36. MpWHUMN AeNCTBUS NOPLIHEBLIX HACOCOB ABYKPATHOIO AENCTBUS.

37. MpyHUMN AeNCTBUSI NOPLUHEBLIX KOMMPECCOPOB.

38. MpvHUMN AencTBmst TYpbOKOMNPECCcopoB.

39. YpaBHeHWe COCTOSAHMS uaeanbHoro rasa (KnaneipoHa - MeHaeneesa).

40. MepBbl1 1 BTOPOM 3aKOHbI TEPMOANHAMUKM.

41. TennoBoe pacwmMpeHne n OKMMaeMoCTb rasa.

42. Upkn KapHo.

43. 3aKoHbl UaeanbHOro rasa (3akoHbl 'en - Jlioccaka, LWapns u Boitnsi-MapuoTTa).

44. TepMOAMHAMUYECKMIA NpoLiecc.

45. N30x0pu4ecKnin 1 n3obapuyeckuii npoLecc.
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46. AanabaTHbIii U NOSIMTPOMHBINA NMPOLIECC.

47. CTpyKTypHast cxema npeobpa3oBaHUsi SHEPrMN B NMHEBMATUYECKOM MPUBOAE.

48. TpeboBaHus K ruaponpusoaam, ux knaccudukauus, 4JOCTOMHCTBA U HEAOCTaTKu.

49. MpuHumn paboTbl rMapaBAMyeckoro npnsoaa. O6nacTn NpUMeHeHUs MMAPONPUBOLOB.

50. OCHOBHble 3n1eMeHTbl 06bEMHBIX MMAPONPUBOAOB, UX Ha3HaYeHue.

51. Cxema 1 NpuHUMN AENCTBUS OAHOCTOPOHHErO MApPOLMAMHAPA.

52. Knaccudumkaums NHEBMOMNPUBOLOB.

53. HasHauyeHue n 06nactb NpUMEHeHNs NHEBMOMPUBOAOB.

54. [locToMncTBa M HefoCTaTKU NHEBMONPUBOAOB.

55. MpuHUMN AEACTBMS OAHOCTOPOHHErO rMAPOUMINHAPA.

56. HasHaueHwe rugpopacnpeaenurenen.

57. CyLHOCTb 06BLEMHOIO peryMpoBaHus.

58. CyLHOCTb ApOCCeNIbHOro perynmpoBaHus.

59. [IoCTOMHCTBA U HEAOCTaTKM CXeM O6BEMHOMO perynnpoBaHus.

60. [JocTOMHCTBa 1 HEAOCTATKN APOCCESIbHOMO peryiMpoBaHus.

61. Cocya, B KOTOPOM abCoMOTHOE AaB/EHME BO3yXa HUXKe aTMocdepHoro, p= 60 klMa, coeamHéH Tpyboit
C COCYyZOM 2, B KOTOPOM AaBfEHNE Ha NMOBEPXHOCTM BOAbI paBHO aTtMocdepHoMy. OnpeaenuTb BakyyM B
cocyae 1 v BbICOTY NOAHATUS BOAbl B TPY6e hgy -

62. B umnuHapuyeckumin 6ak amamMeTpom D = 2M A0 ypoBHS H = 1,5M HanuTbl BoZa M 6EH3UH. YPOBEHb BOb!
B Nbe3oMeTpe Hmke 6eH3nHa Ha h = 300MM. OnpeaennTb BeC Haxoasuerocs B 6ake 6eH3nHa, ecnu rg = 700
Kkr/m® .

63. YyryHHbIN Tpyb6onpoBoa AnmHom | = 1 kM 1 anameTpoM d = 200 MM UMEET pa3HOCTb AaBNEHUI B Hauane
M B KOHUe Ap = 98 kH/M? = 1 krc/cm? . OnpenennTb Kakow TPaH3UTHbIA pacxos Qr, BO3MOXEH B
TpybonpBoae Npu HENpepLIBHON pa3aave, ey yAenbHbI MyTEBOW pacxoa do = 0.01 n/c/m.

64. 3 OTKpbLITOro pesepsyapa Yepes AOHHOE OTBEPCTUE C OCTPLIMU KPOMKaMM BbITEKAET BOAA MpW BblCOTE
€e Hag ueHTpoM oTeepcTus 3 M. OnpeaenvTb, KakuM A0MKHO 6biTb M36bITOUHOE AaBneHne B 6ake, UTO6I
pacxoA BOAbl Yepe3 OTBEPCTME TOro XXE pa3Mepa YBENNYUTb B [iBa pasa.

65. HaiiTn pacxos U CKOpOCTb UCTEUEHUS YEPE3 KPYI/I0e OTBEPCTME ANAMETPOM 20 MM B TOHKOW CTEHKE,
€cnn rnybuHa Norpy>XeHus LeHTpa OTBEPCTMS NoA CBOBOAHON NOBEPXHOCTLIO 2,6 M M Niowwaab cocyaa
3HauuTensHO 6onblue nnowaan oteepcTuns. KoadduumeHT pacxoaa NpuHSTL paBHbIM 0,62.

66. 113 6auka Yepes OTBEPCTUE C OCTPLIMM KPasiM1 BbITEKAET BOAA NPpU NOCTOSIHHOM Hanope 1,6 M. lnametp
oTtBepcTna 20 MM. OnpegenyTb pacxod BoAbl Yepes OTBEPCTHE.

67. B aHe unmmHapunyeckoro 6aka, nMetowero niowaab AHa 2,4 M2, pacnosiIoXXeHO Kpyriioe OTBepCTUe
AvameTpoM 6 cM. OnpefennTb, 3a Kakoe BpeMs 13 6aka yepes 0TBepCTUE BbITEYET NosiIoBUHA 06beMa BoAp!,
€CN1 B MOMEHT OTKPbITUSI OTBEPCTUS NybuHa HanonHeHus 6aka 2 M. MNputoka BoAbl B 6aKe HeT.

68. OnpeaenuTb MOMHYO NMOTEPIO Hanopa B Tpybonposoae AnamMeTpoM 100 MM, ANMHOW 2,8 KM Mpu
ABVKEHUM NErKoi HedTn co cpeaHeit CKopocTbio 1,25 M/c. MNOTHOCTb HedTH p= 760 Kr/M*
KMHeMaT4eckuii KoadduUMeHT BA3KoCTU HedTu v = 0,22cCT. B TpybonpoBoae MMEOTCS MECTHbIE
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COMpOTMBIIEHNS: 06PaTHbIN KNanaH, OTKpbITasi 3aABWXKKa U NoBOpOT. LLiepoxoBaToCTb TPY6 NpUHSATL K = 0,1
MM.

69. OnpeaenuTb pacxoa BoAbl , BbITEKAKOLLEN Yepes Kpyrioe 0TBepcTue AnamMeTpom d=10MM . Hanop Boabl
Haj UeHTpoM oTBepcTud H=3,4 M

70. Yepes Kpyrnoe He3aToMIEHHOE OTBEPCTME B TOHKOMN CTEHKE AMaMeTpoM d=25MM BbITEKAET BOAA.
KakuMm gomkeH 6bITb Hanop BoAbl HaZ LIEHTPOM oTBepcTust , 4Tobbl ee pacxoa Q 6611 paseH 2,6 n/c .

71. OnpegenuTb pacxod BoAbl Yepe3 KBagpaTHOE 3aTorn/ieHne OTBEPCTUE CO CTOPOHLI @a=150MM , ecnu
rny6uHa Norpy>XeHns LeHTpa 0TBEPCTUS oA CBOBOAHOMN NOBEPXHOCTbLIO C HAMOPHOM CTOPOHbI Hy =4,4M , a
C HM30BOW CTOPOHbI Hy =2,2M . CKOPOCTbIO NoAxoAa BoAbl NpeHebpeuyb .

72. UMnunapuyeckuii pesepeyap AMaMeTpoM D=4M 1 BbICOTON H=6M UMeeT y AHa OTBEPCTUE ANAMETPOM
d=100mM . OnpefennTb BpeMsi NOSIHOIo OMOPOXHEHUS pe3epByap, ecnv KO3 dULUMEHT pacxoaa OTBEpCTUS
m=0,62 .

73. Onpeagenutb KIMJ, HacocHoW ycTaHoBKKU. Hacoc noaaet 380 am® /MuH MasyTa C NNOTHOCTLIO 900 kr/m® .
MonHbIi Hanop 30,8 M. MoTpebnseMas ABUraTeNieM MOLLHOCTb 2,5 KBT.

74. OnpenenvTb BbICOTY PacronoXeHUs OCK LLEHTPOBEXHOr0 Hacoca Hag cBO60AHOM NMOBEPXHOCTBIO BOZAbI
B BOZOEME NpM CNEAyIoLLMX JaHHbIX: AUaMEeTp BCackiBatoLen Tpybbl 0,25 M.; pacxoa Boabl 0,06 M° /c;
[aBfieHne nepea BXo40M B HAcoC 0,4x10° Ma; noTepu Hanopa no ASIMHE U B MECTHbIX COMPOTUBEHUAX oy
=0,8 M; NI0THOCTL BoAbl 1000 |<r/M3 .

75. Hacoc nepekaymBaeT XUAKOCTb NAOTHOCTLIO 960 kr/M® u3 pe3epByapa C aTMOCchepHbIM AaBleHNEM B
annapar, AaBfeHne B KOTOPOM cocTasnseT 3,7 Mla. BoicoTa nogbema 16M. ObLiee conpoTBneHue
BCACbIBalOLLEN U HAarHETATENbHON IMHWUIA 65,6 M. ONpeaennTb MOJHbIA Hanop, Pa3BMBAEMbI HACOCOM.
76. Hacoc nepekaunBaeT XWAKOCTb MIOTHOCTLIO 860 kr/M® . Moka3aHWe MaHOMETPa Ha HarHeTaTeNlbHOM
Tpybonposoae 0,18 MIa, nokasaHue BaKyyMMeTpa Ha BcacblBatoLemM Tpybonposoae nepes Hacocom 29
kMa. MaHoMeTp npucoeanHeH Ha 0,5 M Bbile BakyyMMeTpa. BcacbiBalowmin U HarHeTaTe NbHbIM
Tpy60npoBoAbl 0AVHAKOBOrO AMaMeTpa. Kakol Hanop pa3ByBaeT Hacoc?

77. OnpepenuTb Hamop, pa3BMBaEMbIN HACOCOM, €C/IM BaKyyMMETP Ha Bcace nokasbiaeT 0,01 MMMa, a
MaHOMETP Ha BblkMAe rnokasbiaeT 0,63 Mlla. PaccTosiHne no BepTUKanyM Mexzay TOUKaMun NpucoeanHeHns
BaKyyMMeTpa U MaHoMeTpa 50 cw.

78. Onpegenutb KM noplHeBoro Hacoca. Hacoc noaaet 200 1/MUH MasyTa, NAOTHOCTb MasyTa 900 Kr/m
. MonHbIi Hanop H=20 M. MNoTpebnsemas ABMraTeNeM MOLLHOCTb 1 KBT.

79. OnpepenuTb 06beMHbIN KM, NopLUHEBOro Hacoca NPOCTOro AENCTBUS, eCv AMaMeTp NopLuHs d=200
MM; AJIMHa X0A4a NopLUHSA S=480 MM; uMcio 060poToB B MUHYTY N=55 06/MUH. MNpon3BoanTENIbHOCTb Hacoca
paBHa 30 M° /u.

80. OnpenenuTb K03(PPUUMEHT NoJaumM NepBoit CTYMNeHN KOMNPEeCcopa, TEXHUYEeCKas XapakTepucTmka
KOTOPOro cneayouas: amametp umnuHapa D=300 MM, AMAMEeTp LITOKa NopLHA d=60 MM, X0 MOpLUHA
S=160 MM, uncno o6opoToB N=600 06/MWNH, NPON3BOAUTENILHOCTb KOMMPECCopa, OTHECEHHAS K YCI0BUSIM
BCacblBaH1s paBHa Q=8 M /MUH.
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81. Onpefen1Tb NPOU3BOAUTENBHOCTL MOPLUHEBOrO  KOMMPECcopa ABOWHOMO AENCTBUS, eC/IN AMaMeTp
nopHs D=500 MM, AnaMeTp LUTOKa NOpLUHA d=125 MM, AnvHa XoAa nopluHa S=800 MM, Uncno 060poToB
B MUHYTY — 120, koaddurumeHT nogaum — 0,91.

82. MopLLUHEBOI HAaCcOC NPOCTOro AENCTBUSA A1 BOAbI C AMAaMETPOM NMopLIHS D=150 MM, [i/IMHa XoAa MOpLLHS
S=200 MM, 4nCIo X0A0B B MUHYTY n=90, 06beMHbIi KM h, =0,9. OnpeaennTb Nnoaady Hacoca.

83. OnpenennTb AONYCTUMYIO BbICOTY BCACbIBaHWS MOPLLIHEBOro Hacoca, ec/iv AMaMeTp NopLuHA D=250 MM,
X0Z NOPLWHSA S=150 MM, Y1CNO ABOMHBIX XOZA0B B MUHYTY n=60. [InameTp BcacbiBaloLLein Tpybbl d=100 MM,
ee AnvHa |=6 M, Boaa c TemnepaTtypoi 20° C nepekaumBaeTcs U3 OTKPLITOro pesepeyapa.

84. OnpefenuTb MOLLHOCTb MOPLUHEBOrO HAcoca, NMOAAIOWEro 32 T/4 HEPTU NAOTHOCTLIO 836 Kr/M?
BA3KOCTbIO N=0,6 10 M? /C Ha BbICOTy Hr =41 M. InnHa HanopHoro Tpy6onposoza |, =620 M, ero anameTp
d, =100 mM. nnHa BcacbiBatowero Tpybonposoaa l; =18 M, anametp d; =150 MM. KoapduumeHT
MONE3HOro AencTBMSt Hacoca 70%.

85. OnpeaenvTb MOLLHOCTb MOPLUHEBOro Hacoca, nogaroLero 24,2 T/4 HedTM NNOTHOCTLHIO 860 Kr/m?
KMHEMaTU4YeCcKom BS3KOCTbIO 0,4 CT Ha BbICOTY 20 M MO HanopHOMY Tpybonposoay AMaMeTpoM 76 MM u
AmHoM 600 M. BcacbiBatowwmin Tpy6onpoBoa AvaMeTpoM 150 MM nMeeT AnuHy 12 M. KoadhduumeHT
MONE3HOro AeNCTBMS Hacoca 72%.

86. Pabouas xXnakocTb € BA3KOCTbIO N = 0,2 CT 1 NAOTHOCTLIO p= 900 |<r/M3 NoAaeTca B UMIMHAP npecca
rPy30BbIM MMAPOaKKYMySTOPOM Mo TPyb6onpoBoay AnvHow | = 100 M 1 anametpoM d = 30 MM. Bec rpy3a
akkymysisitopar G = 380 kH; anameTp nopHa D; =220 MM. OnpegennTb CKOPOCTb ABWDKEHWS NMIYHXepa,
ecnu ycunue npeccosaHusa F= 650 kH, a anameTp nnyHxepa D, = 300 MM. Pexxum TeueHus B Tpybe
NPUHATb NaMUHapHbIM. BecoM nnyHxepa npeHebpeyb.

87. OnpegenuTb fasneHve, Co34aBaeMOe HaCOCOM 1 ero rnogavy, ecnm npeogosiesaeMas Cusa BAOsb LTOKa
F - =10 kH, a cKOpoCTb NepemeLleHns NopLIHSA v, = 0,1 M/C. Y4ecTb NOTepro AaBNEHNS HA TPEHUe B
TpybonpoBozae, obuias AnivHa KoToporo | = 8 M; anaMeTp d =/ 4 MM. Kaxxaplii KaHan pacrnpeaenuTens rno
COMpPOTUBIIEHUIO KBUBANEHTEH AnvHe Tpybonposoaa / , =100 d . QnameTp nopiHs D=100 MM, nnowaabso
LITOKa npeHebpeyb. BaskocTb Macna v=I CT; N1oTHOCTb p = 900 Kr/M> .

88. Mpu UCMbITaHMK MOPLLHEBOrO HAacoCa ABOMHOIo AEUCTBMS onpeaeneHo (Mo BOAOMEPY), UTO 3a 1 Yac uMm
noaaHo 15,1 M® Boapl. [lnnHa xofa NopiuHs S = 0,2 M, AMAMETP LUITOKA MOpLUHSA d = 50 MM, AMaMeTp MOpLUHA
D = 150 MM, YAC/IO ABOMHBIX XOZI0B B MUHYTY n = 40. Onpeaenutb 06bEMHbIN Kl Hacoca.

89. OnpegenuTb nepenaj AaBfeHUs B CUII0BOM rmapoumnuHape Ap, , WITOK KOTOPOro HarpyxeH
MOCTOSIHHOW Cuon F =16 kH, ecny ckopocTb NoAbeMa NOPLUHS paBHa v, = 0,2 M/C. lnameTpbl: NOpLUHSA D
= 60 MM; wToka dy, = 20 MM. Tpybonposoa, N0 KOTOPOMY XWUAKOCTb ABWXETCH U3 rmapouMInHApa Yepes
pacnpeaenutens K B 6a4ok, MMeeT anunHy | = 6 M; amametp d = 10 MM. CBOMCTBa XUAKOCTU: v =4 CT; p =
850 kr/m? . ConpoTuBneHneM pacnpeaenutens K npeHebpeub. M36bITouHOE AaBneHne B 6ake cumTaTh
paBHbIM HYO, HUBEIMPHbIE BbICOTbI HE YUUTbIBATD.

Ykazanne. Crieqyer 3anucats ypaBHeHne paBHOBECUS MOPLLHS U U3 HETO BbipasuTb Ap, YEPE3 AaB/ieHne p
2 ,, KOTOpOe SBISETCs QPyHKUMEN CKOPOCTU B TPybOINpoBoAe.

90. OnpeperuTb [JaBneHWe, CO3JaBaeMOEe HacoCcoM, ecnu AnuHbl TpybonpoBoaoB A0 W nocne
rMApoUMAMHAPA paBHbl 1=5M; Ux gMameTpsbl d ; =/ 5MM; AMaMeTpbl: NOpLWHA D == 60 MM; WToKa dy, = 40
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MM; cufia Ha wWToke F =1 kH; nomaya Hacoca Q = |,2 n/c; BA3KOCTb paboueit xuakoctn u = 0,5 Cr;
MNOTHOCTb p = 900 kr/m® .
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