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B pe3ynbpTrare u3y4eHus: AUCLUMIUTHUHBI CTYJEHT JOJDKEH:
MNOACHUTEJIbHASA 3AITUCKA

ymemp:
3
YyebHas ”JII/ICIIHI'U'IPIHa OcHOB6|>| TU/IPABJIHKH, vTen.norexumm H —  ONpeneNATh NapaMeTphi MPH MHAPABIHYECKOM pacieTe TPYGONPOBOJIOE,
A2POIHHAMHKH SIBJISIETCSI ob6wenpodeccuoHanbHO M JUCUMIUTMHON BO3/TYXOBOJIOB;
a.
npo@eccnoua:nbﬂoro HHENR. « —  CTPOMTH XapaKTEePUCTHKHU HACOCOB U BEHTUIISTOPOB;
Y4yebHOH  OUCLMIUTMHOM OCHOBBl  I'MAPABIMKH, TEIUIOTEXHHUKH U

A3POAMHAMUKK” TPEAYCMOTPEHO U3y4YEeHHE OCHOBHBIX 3aKOHOB JABMIKEHHS KUAKOCTH,

3Hamo:

THIPABJIMYECKOTO pacyera TPyOONpOBOAOB, OCHOBHBIX 33aKOHOB TEPMOIMHAMMKHU
JBWKEHHS BO3yXa M a9POJIHHAMHUYECKOr0 pacueTa BO3IyXOBOIOB.
JlaHnHble yka3aHus pa3paboTaHbl HA OCHOBE pabouei nporpaMmbl y4eOHOM AUCLIUIUIHHBI
“OCHOBBI T'UIPABIIUKH, TEIUIOTEXHHKU U a9POJUMHAMHKH” B COOTBETCTBHH C
MpOrpaMMoi MOArOTOBKM CIIELIMAIMCTOB CPENHEro 3BeHa no cneuuansHoct 08.02.11
YnpaBieHue, IKCIIYaTallHs U 06c/1y>KHBAaHHE MHOTOKBAPTHPHOIO A0Ma.

PEKUMBI JBHXCHUA KUIOKOCTH, mﬂpasnnqecxnﬁ pacder NPOCTBIX
pr6onpoaouos; BHIABI W XapaKTCPUCTHUKH HACOCOB W BEHTUJIATOPOB; CrHoCOOBI
TEerUionepeaayu u TermIoo0MeHa.

001adame npogheccuoOHaNbHBIMU KOMNEMEHUUAMU, SKIIOYAIOUUMU 8 CeOs

[To paHHOW JMCUMIUIMHE MPEIyCMAaTpPUBAaeTCs  BBHIMOJHEHHE JOMAIIHeH
KOHTPOJIbHOH paboThl, OXBaTHIBAIOLIEH OCHOBHbIE  pa3nmensl paboueit y4eOHOI
nporpaMMbl. BapuaHTel KOHTPOJIBHOH pabOThl COCTaBIEHBI MPUMEHHUTENBHO K
JNEHCTBYIOILEN IPUMEPHON MPOrpaMMe MO AUCLMIUTHHE.

YCTaHOBOUHBIE 3aHATHUSA MPOBOAATCS C LEJNbK O3HAKOMIIEHHMS CTYAEHTOB C
NMPOrpaMMON JUCLMILIMHBEL, METOAMKOHW paboThl Halg MAarepuaoM H BBITOJHEHHS
JIOMaIHeH KOHTPOJILHOH paboThl. O630pHBIE JIEKUHH MPOBOJATCS IO CJIOKHBIM JUIS
CaMOCTOATEJIBHOTO M3y4YE€HHs TEMaM [pOrpaMMbl M AOJDKHBI TOMOYBL CTyJEHTaM
CUCTEMAaTH3UpOBaTh  PE3YJIbTaTbl  CAMOCTOATENIbHBIX  3aHATUH.  BeImosiHeHue
KOHTPOJIbHOH paboThl ONpEnenseT CTEeNeHb YCBOEHHMS CTyAEHTaMH M3y4yaeMoro
MaTepyasia ¥ YMEHHUs NPUMEHATb MMOTyYEHHbIE 3HAHUA TPH PEIIEHHH MPAKTHYECKUX
3ajad.

JlaHHBIE yKa3aHUs BKJIOYAIOT B ceOsi:

[TpuMepHBIH TeMaTU4YECKUH TU1aH

Jluteparypa

Meroauueckue ykaszaHUs 10 TEMaM M BOMPOCH! Ul CAMOKOHTPOJIS

3ajaHus Ha KOHTPOJIbHYIO paboTy M METOAMYECKHE YKa3aHHS IO ee
BBIIOJIHEHHIO.

Y4ebHBII MaTepuas pEeKOMEHAYeTCs M3y4aTb B TOI IMOCISIOBATENBHOCTH,
KOTOpas aHa B METOAMYECKUX YKA3aHHUAX:

- O3HAKOMJIEHHE C TMPUMEPHbIM TEMATHYECKMM [UIAHOM H METOOUYECKHUMH
YKa3aHUsAMH [0 TEMaM;

- U3y4eHHEe MpPOrpaMMHOr0 MaTepuajla MO pPEKOMEHIYeMOH JIMTEpaType cC
COCTAaBJIEHUEM OTBETOB Ha BOMPOCHI U1l CAMOKOHTPOJIS IO KOKIOH TeMe.

AW N —

cnocobHocmb:

[1K 1.3. OcyiuecTBiaTh NpueM-nepeaady, yu4er U XpaHeHUe TEXHUYECKO U UHOM
JIOKyMEHTALMU Ha MHOTOKBapTUPHBII OM.

[TK 1.4. BoccraHaBnuBaTe W aKTyaJM3UpOBAaTh JOKYMEHTBI [0 pe3yJibTaTam
MOHHUTOPUHIA TEXHUYECKOI0 COCTOSHUS MHOTOKBAPTUPHOTO IOMA.

[1K 2.1. BecTu TEXHUUYECKYIO U MHYIO IOKYMEHTALMI0 Ha MHOTOKBAPTUPHBIH JOM.

[IK 2.2. TIpoBOOMTH TEXHMYECKME OCMOTpPbl KOHCTPYKTMBHBIX JJIEMEHTOB,
MHXXEHEPHOro 060pYN0BaHUA U CUCTEM B MHOTOKBAPTHPHOM JOME.

[1K 2.3. IToaroraBauBaTh MPOEKTHO-CMETHYK) NOKYMEHTALMIO Ha BBITOJHEHHE
yCciyr W paboT MO 3KCIUTyaTalMM, OOCITYKMBAHMIO U PEMOHTY OOILLEro HMYLIECTBA
MHOIOKBapTUPHOTO JOMa.

[TK 2.4. ObecneunBaTh OKa3aHHE yCIyr W MPOBEAEHHE PadOT MO IKCIUTyaTaluu,
00CITy’>KUBAaHHIO U PEMOHTY O0LLEro UMYILECTBa MHOIOKBAPTUPHOrO AOMA.

[IK 2.5. [IpoBOOMTH OMEpaTHBHBLIA y4eT M KOHTPOJbL Ka4yeCTBAa BBHIMOJHAEMBIX
yciyr, paboT MO 3KCIUTyaTallMH, OOCY»KMBAHWIO M PEMOHTY OOLIEro HMyLIECTBA
MHOFOKBapTHPHOIO IOMa U PacXola MaTepHaIbHbIX PECYPCOB.

1K 2.6. Opranu3oBbIBaTh H KOHTPOJIMPOBATh KAYECTBO YCIYT MO IKCIUTyaTalMu,
00CITy’>KMBAHUIO U PEMOHTY CHCTEM BOJOCHA0KEHHs, BOJOOTBEHEHMS, OTOILUICHHUS,
BHYTPUJOMOBOIO Ta30BOro 0OOpYHOBaHUA, 3NEKTPOOOOpYNOBaHHA, JUPTOBOrO
X035iicTBa, KOHIULIMOHUPOBAHWS, BEHTHIALMM M OLIMOYIANICHUS, OXpPaHHOH H
MoXKapHO# CUrHANMM3alUH, BUAECOHAOTIOACHHS, YIIPABICHUS OTXOIAMH.

[1IK 3.3. OpraHu3oBelBaTb M OOECMEUMBATH KOHTPOJIb padoT, CBA3AHHBIX C
obecrieueHueM ONaronpUATHbIX M O€30MacHbIX YCIOBHH MPOXKUBAHUA TPaXIaH B
MHOTOKBapTUPHOM JIOME;

1K 3.4. BecTH y4€THO-OTHYETHYO JOKYMEHTALIHIO.



NPUMEPHBIA TEMATUYECKUH IJIAH

Ne TeMbl Paznesnbl, TeMBI

Paszgen 1. ®usnueckue cBOHCTBA KHUAKOCTEH H ra3oB

1.1 OCHOBHBIE CBOHCTBA KHIKOCTEM U ra30B
Pazgen 2. OCHOBBI THAPOCTATHKH

2.1. ['mapocraruueckoe nasneHue. OCHOBHOE ypaBHEHHE T'MAPOCTATHKH.

22, Cuna faBjieHust )KUAKOCTH U rasa Ha MIOCKHUE U KPUBOJIMHEHHBIE
CTEHKH.
Pazgen 3. T'uapocraruka

3.1. Buapl M peXUMBI IBHXKEHHS HHIKOCTEH U Ta30B

3.2 OHeprus noToka v ypaBHeHue bepHynnu

3.3 JIBMKEHHE J)XUAKOCTEN K ra3oB 1o Tpydam

3.4. VcreueHue :KUIKOCTEH U ra30B uepe3 OTBEPCTUS H HACAIKH
Paznen 4. Hacocbl U BEHTHIISITOPBI

4.1. Hacochl 4 BEHTHUIATOpPEI
Pazaen S. OcHOBBI TeMJIOTEXHUKH

5.1. Pa6ouee Tesno. OCHOBHbBIE 3aKOHBI HICAJIBHBIX [A30B

5.2. ["a3oBBIC cMecH

5:3. [1epBbIii 3aKk0H TEpMOAUHAMUKHU. TeMNOeMKOCTh

54. TepMoaMHAMUUYECKUE TPOLIECCHl H3MEHEHHUS COCTOSHUS HOCATBHOIO
rasa

5.5. Bropotii 3akoH TepMoauHaMUKH. BonsHol nap

5.6. TepMoaMHaAMUYECKUE LMKJIbI MAPOCHIIOBBIX YCTaHOBOK

5.7. OCHOBHBIE NOJI02KEHHS TEOPHHU TEIUI00OMEHA

JUTEPATYPA

. Bproxanos O.H., Kopo6ko B.1. OCHOBBI rHAPaBINKH, TEIIOTEXHUKH H

a’poauMHaMUKu: YueOHuk.-M.: UHdpa-M, 2017

. bproxanoB O.H. OCHOBBI 'MAPABIMKU U TEIUIOTEXHHKH: YIEOHUK I CCY30B

/O.H.Bpioxanos,A.T.Menuk-Apakessis,B.1. Kopo6ko.-2-e uzn.,crep.-
M./Axanemus,2017

. CubuxuH 10.[1., Cubukux M.IO. CripaBOYHHK MO IKCIUTyaTalHK

3JIEKTPOYCTAHOBOK MPOMBILLIEHHbBIX NPEANPUATHIA.-4-€ U3]1., UCIIP. U J0M.-M.:

Beicirik., 2016

. YxuH B.B. 'nnpasnuka: yueOHuk wis ccy3os/ B.B.Yxun,A.A.T'yces.-

M.:Uuppa-M., 2015

B nomowb anst pelmieHus 3aga4v

. B.W. Kanuuys, E.B.[Ipo3nos, A.C.Komapos, K.M.Umxuk OCHOBBI rUAPaBIMKH

1 a3poauHaMukH. Ctpoituznar 2002

. O.H.BproxaHnos, A.T.Menuk-ApakensH, B.1M. Kopo6xo OCHOBBI THAPaBIHKH U

TEIUIOTeXHUKU. CTPOUTENLCTBO U apxuTekTypa 2006.

. B.H. Merpesenu CO0pHUK 3aay [0 Kypcy MMAPABIMKU. M «BpIcIIas KoJIa»

2007.



METOANYECKHE YKA3AHHUA [1O TEMAM U
BONPOCHI JJIA CAMOKOHTPOJIA

Pasznen 1. ®usuyecKue ¢BOMCTBA KUIKOCTEH U ra3oB
Tema 1.1. OcHOBHBIE CBOMCTBA KUAKOCTEH H ra3oB

Kunkocte upeanbHas W peanbHas, KamejdbHas M razoobpasHas. OCHOBHBIE
¢dusnueckue CBONCTBA JKHUIKOCTH: TIUIOTHOCTh, YHNENBHBIM 0OOBEM, CHKAUMAEMOCTD,
KHHEMaTHyecKass M abCOJMOTHasA BSA3KOCTh. [loHATHE 0OBEMHOIO Beca W IUIOTHOCTH.
BrusHue Temnepatypsl Ha 00BEMHBIH BEC M MIOTHOCTD.

Bonpocut ons camoxkowmpons
. YTo Ha3bIBAETCS HKHUIKOCTHIO?
. HazoBute ocHoBHBIE U3MUECKHE CBOUCTBA XKUIKOCTH U MOSICHHUTE, YTO OHH C
c060H MpeACTaBIA0T?
. KakoBa cBf3b MeXIy MIOTHOCTBIO, YIEJIBHBIM BECOM U YAEABHBIM 00beMOM?
4. CopmynupyiiTe 3akoH HpI0TOHA O cuax BHYTPEHHEro TPEHHUS MEXIY YacTHLaMH
YKMOKOCTH MPH €€ ABHKEHUU?

N —

(o8]

B pe3ysnbTare H3ydYeHHs pa3iesia CTYAEHT JO0JIHKeH:

- UMETb MpEeACTaBJICHUE O crocobax H3MEPEHHUA BA3KOCTH;
- 3HAaTb OCHOBHBIC (1)PI3I/I‘{€CKI/I6 XapaKTEPUCTUKH SKMAKOCTEH, ra30B U UX
nepeBoabl OT OAHHUX €AWHHL U3BMEPEHUA K APYTHM.

Pazaen 2. OcHOBBI THAPOCTATHKH

Tema 2.1.I'mapocTaTuydeckoe AaBjeHHe. OCHOBHOe YpaBHeHHe
THAPOCTATHKH

[ToHATHE O rMAPOCTATMYECKOM J[ABIEHHM M €ro CBOHCTBaX. AOCOOTHOE
MaHOMETpHUeCKoe AaBlieHHe M BakyyM. Kiaccudukauus npubopoB, H3MEpsIOLIUX
JaBJIEHUE, UX YCTPOHCTBO, MPUHLMI AeHcTBUA. KOHTPOJIBHBIH MAHOMETD U CIOCOOBI
NPOBEPKH NPUOOPOB JaBIEHHA. 3aKOHBI THAPOCTATHKH.

Tema 2.2. Cuna gaBJjieHUd )KHIKOCTH U I'a3a Ha MJIOCKHe U KPUBOJIHHEeITHbIe
CTEHKH

Cuna ruapocTaTH4ecKkoro  JaBJIEHHs Ha TOPH3OHTAILHYK  IUJIOCKYHO
MOBEPXHOCTb, Ha BEPTUKAJIBHYIO [MOBEPXHOCTb, Ha HAKIOHHYK. PaBHOBecHe
JKUAKOCTEH B coobuaromuxcs cocynax. Cuia rUAPaBIMYECKOro [AaBJeHUs Ha
KPUBOJIMHENHYIO MOBEPXHOCTh. [1OCTpOEHME 3IMIOP IMAPOCTATHYECKOrO IABJICHHUS.
OmnpeneneHue TOJIHUHBI CTEHOK TPYO U pe3epByapoB.

Bonpocer ona camoxonmpona

1. Kakoii Bua HanpsipKeHUs UCTIBITHIBAET MOKOALIAACS )KUOKOCTD U CHUIIBL, CO3AIOLIHE
ero?

. [Tepeuncnure OCHOBHBIE CBOMCTBA THAPOCTATUYECKOTO JABJICHMS.

. Kak namensiercs BenMuuHa MOrpyKEeHUS TOUKH?

. Kak onpenenuTs TOMHHY CTEHKH UMIMHAPHYECKOH TPYObI?

. AGcomoTHoe nasneHue B cocyne P=0,7 aT, ueMy paBeH BaKyyM B HeM,
BBIP@XKEHHBIH B MM PT. CT.?

6. Hanuiure 0CHOBHOE ypaBHEHUE THAPOCTATUKH U OOBSCHHUTE €ro.

wn AW

B pesyabTare H3y4eHusi pa3ieia CTyAeHT JOJIKEH:

- UMETh [IPEACTABIEHHE O THAPOCTATUYECKOM JABICHUHU U €0 CBOHCTBAX, CHIIE
TUAPOCTATUUYECKOrO JaBJIEHUS, PABHOBECUH JKUIKOCTEH B COOOIIAOMIMXCS COCYAaX;

- 3HaTh KI1acCU(UKALHIO NPUOOPOB U UX yCTPOHCTBO;

- YMETb OMpENENITh AaBJIeHHE.

Pazgen 3. l'mapoannamuka

Tema 3.1. Buabl U pe)KUMBI ABHAKeHHS JKHIKOCTel H razos

[ToHsaTHE O KHBOM CEUYEHHMH, CpeIHEH M MCTHHHOH CKOpPOCTH, pacxomne.
CMOYEHHBI MepuMeTp M TUAPOCTaTHYECKUH panuyc. JIBUKEHHE paBHOMEPHOE,
YCTaHOBHBLIEECS W HEYCTAHOBMBLUEHCS, HAaOpHOe M Oe3HamopHoe. JlaMHHApHBIH U
TypOYJNEHTHbIH pEXHUMBI ABIKEHHA. OMIOpPa CKOPOCTEH, CBA3b MEXIY CpeaHed Hu
MakCUMallbHOH  ckopocThto. OmbiTel  PeiiHonmpaca. ['paHuubl  CylIECTBOBaHHA
JIAMUHAPHOTO U TypOYJIEHTHOIO PEXHMOB.

Bonpocwt ons camoxonmpona

1. Kakue BHIbI IBH)KCHUS U3YYAIOTCS B THAPOJUHAMUKE, JAWTE UX OnpeesieHus?

2. B ueM paznuuue yCTaHOBUBILETOCS U HEYCTAHOBUBLIETOCS ABHKEHUAMH
JKUIKOCTH?

3. B yeM paznuyue MexIy paBHOMEPHBIM U HEPABHOMEPHBIM JBH)KEHUSAMHU
SKMIKOCTH?

4. Y10 MOHUMAIOT MOJ )KUBBIM CEUECHUEM?

5. JlaifTe onpeneneHue JaMUHapPHOTO PeXHMa IBUKEHHUS?

6. JlaiiTe onpeeneHue TypOyI€HTHOIO PeKUMa OBHKEHUA?

7. B 4yem 3axmouaercs Gu3nueckuii cMbIC yucia PeiiHonpaca?

Tema 3.2. DJHeprusi NoToKa U ypaBHeHue bepHyin



CMBICJT ypaBHEH U, MPUMEHEHHE B TEXHUKE. YpaBHEeHUe BepHyuH 1Uis ra3os.
Bonpocwl 0ns cavoxkonmpons

1. Kakoit pu3HuecKuii 3aKOH JIE)KUT B OCHOBE BbIBOJA ypaBHeHUs bepHyuin?

2. Kakue napameTpsl MOTOKA XHUIKOCTH CBA3BIBAET MEX Iy COOOH ypaBHEHHE
BepHynnu?

3. KakoB reoMmeTpu4eckuii CMbIC] ypaBHeHUs bepHynu?

4. KakoB 3HepreTHuecKuii CMbIC ypaBHeHUs bepHysu?

Tema 3.3. /IBH:KeHHe :KMAKOCTeit U ra3os no Tpy6am

[TpumeHeHue ypaBHeHHS bepHyIM 1 pelleHHs NPAaKTHYECKUX 3adad II0
OMpENeNeHHUIO CKOPOCTH M pacXofa rasa, »HIkocTH. CTaTHYECKUH M JUHAMHYECKUil
Harmop. [uapaBnuyeckuii W Mbe30METpPUYECKUH Hamop. BHyTpeHHee TpeHue B
KHUIKOCTAX | razax. KoadpGdHuMeHT BSI3KOCTH M €ro BIMSHUE Ha IBIDKEHUE rasa u
XKHUIKOCTH B TpyOe. OmpeneneHue ko3 ULMEeHTa TUIPABIMIECKOTO COMPOTHBIICHUS
MpU JBMOKEHUW >KMAKOCTH M rasa B TpyOe MpH pazIUuHBIX PEXHUMax IBHKEHHUS.
['paduku Huxypamse u IlleseneBa. lllepoxoBaTrocTh CTeHOK Tpyb. MecTHbIE
COMPOTHBJICHUA U ompenesieHHe KOIQPUUUEHTOB MECTHBIX CONPOTHBJICHHH.
["uapaBiaryecKuil pacu&€T npocToro Tpydonposoaa.

Tema 3.4. HcTeyeHue )KUAKOCTEH U ra3oB Yepe3 0TBEPCTHA M HACAAKU

HcreyeHue ®UIKOCTH MPU MIOCTOSIHHOM U NepeMeHHOM Harope. KoadduuueHTs!
CKATHUS CTPYH, CKOPOCTH U PacXo/a MpU UCTEUEHUU YepE3 OTBEPCTHUS B TOHKOH CTEHE.
Hcreuennss uepe3 Hacanku. KoadduuueHTH pacxoma U ckopocTH. OnpeneneHue
KPUTHYECKOTO NaBJICHUS, KPUTHYECKOH CKOPOCTH M pacxoia MpH UCTEUYEHMH rasa M3
OTBEPCTUS HACAJOK.

Bonpocwi ona camoxonmponsa

1. Yo Takoe mapamMeTpbl TOPMOXKEHHS BHYTPH cocyna?

2. Korna npu uCTeueHUH pacXo CTAHOBUTCS MaKCUMaJIBHBIM, a CKOPOCTh
KPUTHYECKOH?

3. YeMy paBHO KpUTHUYECKOE JIaBJEHHE BHE cocyaa?

4. lalfre onpeneneHue 3aTOPMOXKEHHON CTPYH.

5. Kak Ha3pIBaroOTCs CTPYH B 3aBUCUMOCTH OT PEXKUMA UX HCTEUEHUSA?

B pesysibTaTe U3y4eHHS pa3iesia CTYJCHT J0JIKeH:
- IMETH MPEACTaBJIEHHE O XMBOM CEYEHHU, CPEIHEH U UCTUHHOH CKOPOCTH,

pacxojie; BUIax Harnopa d BHYTPEHHEM TPEHHH B )KHIKOCTSX U rasax; yClIOBHUSIX
00pa3oBaHus THAPABIMYECKOro yaapa B TpyOONpoBOAax U METOAbI OOPEOBI C HUMM;

- 3HATH BUIBI U PEKUMBI JIBHKECHHS XKUAKOCTEH U ra30B; FeOMETPHUECKHI U
SHEPreTHYECKUI CMBICI ypaBHeHHs BepHyIuiH; onpeneneHue noTeps Haropa mno
IUTHHE ¥ Ha MECTHBIX COMPOTHBIICHUSIX TPYOOMPOBOa;

- YMETH ONPEIENATh MOTEPH HAMOPa, KOIDQHUIIMEHTHI TPSHUS, MECTHOTO
COTPOTHBIICHHS, CKOPOCTH JBHXKEHUS KHUIKOCTH.

Pazpnen 4. Hacocbl U BEeHTHIATOPBI
Tema 4.1. Hacocbl H BEHTHIISITOPBI

Hacockl, Mx  BuAbl, NpuHUMN  JedcTBus.  [lopIIHEBBIE  HAcOCHI.
[TpOM3BOAUTENBHOCTh, HArop M mnorpednsemas MOIHOCTb. OOBEMHBIE HAaCOCHL.
Hacocel Uil MepeKaukd CHKIDKEHHBIX Ta30B. XapaKTEPUCTHKU LEHTPOOEKHBIX
HacocoB. YpaBHeHue Oiinepa. [loHsTHe O KaBUTaUMKU U OCEBOM [aBiieHMH. Pacyer
JOMYCTHUMOH BBICOTBl BCACBIBAHHUSA, 3aBUCHMOCTh €€ OT TEMIEPATyphl KUIKOCTH,
aTMOCc(epHOro JaBleHHUS M OT COMPOTHUBIICHUs BCAachIBaHHA NUHMH. Pabodyas Touka
HACOCHOH YCTaHOBKM. PerynaupoBaHHe NPOU3BOAUTEILHOCTU HACOCOB. OCHOBHEBIE
HEUCITPABHOCTH U CIIOCOOB! UX ycTpaHeHHUs. bamaHc paboTel EHTPOOEKHOrO HAcoca.
Pabora HacocoB B ceTH. CoBMecTHas paboTa HECKOJIbKUX HACOCOB HA OJHY CETb.
BeHTHIATOPEI, UX HA3HAUEHHE M THUIIbI: OCEBbIE M LIEHTPOOEKHBIE. XapaKTEPUCTHKU
BEHTUJIITOpOB. Karanor HacocoB, BEHTHIATOPOB M MX MOAOOp MpPH 3adaHHBIX
YCIOBHUSX.

Bonpocwer ona camoxonmpons

1. OOBsAcHUTE YCTPOUCTBO M MPUHLMIT AEHCTBHA JIOMACTHBIX HACOCOB.

2. [Tepe4ucnuTe OCHOBHbIE MMapamMeTpbl paboThl JIONACTHOTO HAcCOCa U KaK OHH
onpenensroTesa’?

3. Kak onpenenuTs MoJiokeHue padoyeit Touku Hacoca?

4. KakuM 00pa3oM perysiupyercs rnojaya JIonacTHbIX HaCOCOB?

5. KakoBBI yCJIOBHS IPUMEHEHHS MapaslJIeNIbHOM U MOCIEI0BATENbHOM paboTsl
HacocoB?

6. O0DbACHHUTE YCTPOUCTBO U MPUHLHKI PabOThl MOPLIHEBOTO HACOCA MPOCTOrO
JNEeHCTBUS.

7. [TosicHuTE yCTPOMCTBO M MPHUHLIMI ACHCTBHS CTPYHHOrO Hacoca.

8. [lepeducnure JOCTOMHCTBA U HEJOCTATKY CTPYHHBIX HACOCOB.

9. OOBSCHUTE YCTPOUCTBO U MPUHLMI JEHCTBUSA LIEHTPOOEIKHOTO BEHTHIIATOPA.

10. Kak onpenenuTs Mo BHEIIHEMY BULY BEHTHIIATOP MPABOrO BpaleHUs?

11. Kak MapKUpyrOTCs BEHTUIIATOPEL, JbIMOCOCKHI?

B pe3yjbTaTe u3y4eHHs pa3jesia CTYJeHT J0JKeH:

- AMETh NMPEACTABJICHHUE O pACUETE L[()ITyCTHMOﬁ BBICOTHI BCACBIBAHUA U
crnocodax U3MEHEHHUS OPOU3BOOUTEIIBHOCTH U Hanopa HaCOCOB; criocobax
peryjaupoBaHus MPOU3IBOAUTEIIEHOCTH HACOCOB;

- 3HaTb NPUHUHUIT JIEUCTBUS U XapaKTEPUCTUKH HACOCOB U BEHTUJIATOPOB;




3a/1aHHBIX YCIOBHSX.
Pasznen 5. OcHOBBI TEMJIOTEXHUKH

Tema 5.1. Pa6ouyee Tesi0. OCHOBHBIE 3aKOHbBI HI€aJIbHBIX ra30B

Onpenenenue pabovero Tena. CaoiictBa razoB. OCHOBHbIE MapaMeTPEI
COCTOSIHUS pabovero Tena: yAeabHOe NaBleHHE, TEMIIEpaTypa, YAEIbHbI 00beM H X
U3MEpPEHHE; MOHATHE KUIeaIbHBIH ra3». Y paBHEHHE COCTOSIHUS MI€AJIbHOIO rasa.

OCHOBHbBIE 3aKOHBI WAEABHBIX ra3oB: 3akoH boins-Mapuorra, 3akoH ['eii-
JIroccaka, 3akoH Lllapns. ["a3oBas mocTtosiHHas.

3akoH ABoraapo. Y paBHEHHE COCTOSIHUS MEAJIbHOTO rasa.

Bonpocer ona camokonmpons

1. {aiire onpenenenue paboyero tena. Kakue BelecTsa MOTyT UCIOB30BATHCA B
KayecTBe padoyero Tesa?

2. Kakue rasbl Ha3bIBalOT UACAJTEHBIMH?

3. Hazoswure napamerpbl, XapakTepusyrouye padouee Tejo.

4. HanuiuuTe OCHOBHBIE 3aKOHBI HICATHHBIX [A30B U YPaBHEHUE COCTOSIHUA rasa.

Tema 5.2. I'a3oBble cMecH

[TonsiTue 0 ra3oBblX cMecaX. OCHOBHBIE 3aKOHbI Ia30BbIX cMecel. MaccoBeli U
o0BeMHbIN cocTaB cMecH. [lepeBoj MaccoBeIX fojell B 0ObEMHBIE W OOpaTHO.
TepmonuHamuueckue cBoicTBa cMeceil. OrnpeneneHUE TUIOTHOCTH, YIEIBHOIO
o0BpeMa, Kaxyuleics MOJEKYJIIPHOM MacChl U ra30BOH MOCTOSHHOM MONEKYJpHOH
Macchl U ra3oBOM MOCTOSHHOM cMecu rasoB. OnpeneneHue napUUaibHbIX NaBIECHHH
CMECH.

Bonpocet 0n camokonmpons

1. Kakoe naBrieHHe Ha3bIBAETCs MapUUATBHBIM?

2. Kak onpenennTh MacCcoBbIe JOJIH KOMIIOHEHTOB CMECH MO UX 00bEMHbBIM JOJSIM U
MaccoBOMY COCTaBy?

3. Kak onpenenuTs MaccoBYIO U 00BEMHYIO TEIUIOEMKOCTH CMeCH?

Tema 5.3. IlepBblii 3aK0H TePMOAHHAMHKH. TenioeMKoOCTb.

[ToHsiTHe 0 TerwioTe U paboTe Kak o popMax Mepefadyn HEPrun OT OJHUX Tel K
npyrum. [loHsTHe O TepMoaMHAMUYeCcKOM Ipouecce. OOparumble U HeoOpaTUMbIE
npouecchl. [lepBblii 3aKOH TEPMOJWHAMUKH, €ro aHAJIUTUYECKOE BBIPAKEHHE H
¢duznueckuii cMpicn. TenIOeMKOCTh ra3oB: MaccoBas, 0ObeMHas, MOJIbHAs U CBA3b
MEXJYy HUMH. TensoeMKOCThb MpPU IOCTOSHHOM [aBJIEHHH, CBA3b MEXIY HHMH.
Uecrunuag u cnenugag TennneMkocTh RARUCUMOCTR TEMTOEMKOCTA OT TEMIENATVDEI.

Bonpocwel ons camokonmpona

1. Kakoii ¢puznueckuii nporecc Ha3blBaeTCA TEPMOAUHAMUYECKUM?
2. Kaxoit npouecc HazpiBaeTCs 00paTUMBIM?
3. Chopmynupyiite nepBbli 3aKOH TEPMOJMHAMHKH?

Tema 5.4. TepmoguHAMHUYeCKHe MTPOLECCH] H3MEHEHHS COCTOSIHUS
HAeaJbHOro ra3a

OCHOBHBIE 4YacTHBIE CIIly4ad TEPMOIMHAMMYECKUX MPOLIECCOB: H3OXOPHBIH
(mpouece MpU NOCTOSHHOM JABJIEHHH), H30TEPMUUECKUH (IpoLece NMpH MOCTOSHHON
TeMIeparype), anuadbaruueckuii (mporecc 6e3 TeroooMeHa ¢ OKpysKarollel cpenoi).

VpaBHEHHE  TEpMOOMHAMHYECKOrO  ITIPOLECCA,  COOTHOLIEHHS  MEXIY
napamMeTpaMH, onpesesicH|e padoThl, KOMHYECTBA YHAaCTBYIOLIEro TeIia U U3MEHEHHs
BHYTpPEHHEW dJHepruM; rpaduyeckoe uzoobpaxenue npouecca B P-V auarpamme.

Bonpocwl ons camokonmpons

1. HanuuiuTe ypaBHeHHE H30XOPHOro npouecca?
2. O0BsAcHUTE HU3MYECKYIO CYIHOCTh H30TEPMHUECKOro npouecca?
3. HanuuuuTe OCHOBHOE ypaBHEHUE s aquadaTtHoro npouecca?

Tema 5.5. Bropoii 3aKoH TepMoaHHAMHKH. BoasiHoH nap

CxeMaTuyeckoe H300pakeHHe MpPsSMOro MPOM3BOJIBHOrO UMKAa. [lonATHe o
KpPyroBOoM Ipouecce (WM UMKIe) TeroBoro masurarend. [lukn KapHo mns
uaeanpHOro raza. CyIIHOCTh BTOPOrO 3aKOHa TEepMOAMHAMUKU. [loHsTHe 00
sHTponuu, N-S auarpamme.

BonsiHol nap W ero 3HaueHHe B TEIUIOTEXHUKE. BOAAHOM Map Kak peasbHbIN ras.
[Tpouecc  mapooOpa3oBaHusi  (MCApeHHE, KUIEHHE); [ApoCOJAEp)KaHHe U
BJIAroCONCp)KaHWe HAChIICHHOro mapa. Tabnuupl BomsHoro napa. CoaepixkaHue
TaOJUIL ¥ KX UCTIONB30BAHHE.

Bonpocwet ona camoxkonmpona

1. TTpuenute oaHy 13 GOPMYJIUPOBOK BTOPOIO 3aKOHA TEPMOAUHAMMKH, YTO OH
OMpeAenseT U yCTaHABJINUBACT?

2. OOBsICHUTE MOHATHS TEMIIEpPaTypa HACHILEHHA» U «IAaBJIEHHE HACBILICHHUS.

3. Kakumu napameTpamMu XapakTepu3yeTcs CyXOW HAaCBILIEHHBIH Map, Korjaa o
nosisisercs?

4. Hapucyiite nuarpammy P — V BoIsHOro napa 4 MOKa)KUTE Ha HEM KPUTHUECKYHO
TOUKY.

5. ToueMy ynenbHbIH 00BEM KHUIMSIIEH BOABI YBEJIMYUBACTCA C MOBBIIIEHHEM
JIaBJIeHUs?



Tema 5.6. TepmoauHaMHYecKHe HHKJIbI NAPOCHIOBBIX YCTAHOBOK

[IpuHuMnuanpHas cxemMa NapoCUIIOBOM ycTaHoBKkH. LMk PeHkKMHAa W ero
uzobpaxxenue B P-V nuarpamme. Paborta, TepMUUecKH K.M.JA. U YIOEJbHBIH pacxoj
napa B nukie PeHknHa. CnocoObl  MOBBINIEHHS SKOHOMHYHOCTH — LIUKIIA.
Tennogukauys U ee Ha3HAYCHHUE.

Bonpoce: 0na camoxonmpons

1. Kak onpenenuts Tepmudeckuii KI1/{?

2. Kakue UMKJIIbI Ha3bIBAIOTCA 00paTHBIMU? B KakuX TEXHMYECKHMX YCTaHOBKAX OHH
OCYUIECTBIIIIOTCS?

3. Kaxo#i LMK Ha3bIBAKOT MPSIMbIM?

Tema 5.7. OcHOBHbIe MOJI0MEHHsI TEOPUH TeMI000MeHa

Teopus TemnoobMeHa Kak Hayka O pachmpocTpaHeHud Temia. CrocoOsl
pacnpoCTpaHeHuss  TeIla:  TEMIONPOBOJHOCTb, KOHBEKTUBHBIH  TEMIOOOMEH,
JIY4MCTBIH TEMIOOOMEH, UX KPATKas XapaKTepPUCTHKA.

[TonaTue o cioKHOM TeI00OMeHe (Temnonepenaye). [lepenada Temna uepes
IUIOCKYI0 M LWIMHApPHAYEecKYl0 cTeHku. Popmyna Dypee. KoadduumeHr
TEIUIONPOBOAHOCTH M €r0 3HaYeHHWe IJis Pa3IMuHBIX MaTepuanoB. Pacuet myducroro
TEII000MEHA B TONKAX KOTJIOB.

Bonpocel ons camoxonmpona

1. HazoBHTEe MeXxaHU3MBI NlEpeayy TeIia U OXapaKTepU3yulTe ux.

2. Jlaiire onpenesieHue TeMIIEPaTypHOTo MoJis.

3. Kak onpenenserca k03hGHUMEHT TEIUIONPOBOAHOCTH? HanuuKuTe eAUHHUILLY €ro
U3MEPEHHUSL.

4. Yto Takoe KOJUIEKTUBHBIH TemnooomMeH?

5. UeM onpenenseTcss HHTEHCUBHOCTD TEIIO0OMEHA 3Ty YeHHEeM?

B pe3yibTaTe H3y4eHHUs pa3feia CTYAeHT JOJKEH:

- UIMETh NPEACTABJICHUE 00 OCHOBHBIX 3aKOHAX MIEAJIbHBIX ra30B; YPaBHEHUH
COCTOSIHMSA HMIEAJIbHBIX [a30B; TEIJIOTE K TEPMOJMHAMUUECKUX MTpolieccax; KpyroBoM
NpOLECCE TEIUIOBOTO IBUTATEN; S3HTPONUH U LKKJIe KapHo Uit uneansHOro rasa;
MPUHLIUMHAIEHOH CXEME MapoCUIOBOM YCTAaHOBKH;, TEOPUH TEILT00OMEHA U CITI0KHOM
TeIIonepeaaye;

- 3HaTb OCHOBHBIE TAPAMETPBI ra3a U ra3oBbIX CMECEil; TEII0EMKOCTh Ia30B;
napaMeTpel TEPMOAMHAMHUYECKOTO MPOLIEcca; NapaMeTphl BOASHOTO Mapa; CrocoObl

narTNACTRaUAUUd TAaTTas AviruncTe rasthdhunuaura manmrAmnAbAnIAATI 1 AP

- YMETB ONpPENENATh NapaMeTpbl BOASHOIO Mapa; YACJIbHYIO TeIJIOTY pabouyero
Tena, Tepmudeckuit KI1/1.
3AJAHUS HA KOHTPOJIBHYIO PABOTY "
METOJUYECKHE YKA3AHUSA 10O EE BBINOJHEHHUIO

Kaxaplil BApMaHT KOHTPOJIBHOH padOoThl CONEPIKUT 2 TEOPETHUECKUX BOMPOCa U
1 3amauy.

CreneHb ycBOEHHMs MaTepuaja MpOBEPsETCS YMEHHEM OTBETHTh Ha BOIPOCHI
JUI CAMOKOHTPOJIS, IPUBEAECHHBIE B KOHLE KOXKIOM TEMBI.

Bapuant KOHTPONBHOH paboTHl onpeneseTcs MOPsIKOBEIM HOMEPOM CTYEHTa
B JKYPHAaJIe yCIIEBAEMOCTH YUeOHOH rpy bl MO NaHHON JUCUUIUIAHE.

[Tpu BBINOJHEHMH KOHTPOJIbHOM paboThbl HEOOXOAUMO COONIOIATE CIEAYIOLIHE
TpeOOBaHUA:

— B KOHTPOJIBHYIO PaboTy CJEAyeT 3aluchiBaTh KOHTPOJbHBIE BOMPOCHL. Ilocie
BOMpOCA HOJDKEH CJIEA0BaTh OTBET Ha Hero. OTBEThl NOJDKHBI OBITH YETKHMMH H
KpaTKUMHU;

— pelleHNe 3a1ay ClIeAyeT COMPOBOKAATE MOSICHEHUSIMH;

— BBIYUCIICHUAM JOJDKHBI IPEALIECTBOBATE HCXOIHBIE HOPMYJIBI;

— IS BCEX MCXOIHBIX M BBIYUCIECHHbIX (U3MYECKMX BEIHMYUH JIOJDKHBI
yKa3bIBaTbCs Pa3MEPHOCTH,

— MPHUBOAATCA HEOOXOAUMBIE ICKU3bL, CXEMBI.

Ha kaxnoil cTpaHulle OCTaBSAOT MOJS WIMPUHON 3 — 4 cM Ui 3aMedyaHuil
npogepstolero pabory. ITocne orBera Ha MOCAENHMH BOMPOC MPHBOAMUTCS CITUCOK
MCIOJIb30BAHHON JIMTEPATyphl, YKa3bIBAETCS METOAMYECKOE MOCOOHE, MO KOTOPOMY
BBINIOJIHEHA pab0Ta, OCTABIIAETCS MECTO I PELEH3HH.

Ha TuTynpHOM JMCTE€ YKa3plBAlOT  HAMMEHOBaHWE IUCHHUIUIMHBL, KYypC,
OT/eJIeHHe, HOMep y4eOHOH rpynmnbl, GaMWIHIO, UMS U OTYECTBO HCIIOJIHHTENS U
[penoaaBareis.

B ycraHoBieHHblE y4YeOHbIM TIpadUKOM CpPOKH CTYAEHT HANpaBiseT
BBIMOJIHEHHYIO paboTy [UTA MPOBEPKH B yueOHOE 3aBeIEHHUE.

[Tocsie mosiydeHHMs NOPOPELEH3UPOBAHHOM paboOThl CTYAEHTY HEOOXOAUMO
MCIIPDABUTH OTMEYEHHBIE OIIMOKM, BBIMNOJIHUTL BCE YKa3aHUSA MperojaBaresii H
NOBTOPUTH HEJOCTATOYHO YCBOCHHBIH TeOopeTHdecKuil MaTtepuan. Eciu KOHTpOJbHAs
paboTa He 3aYTeHa, TO CTYACHT BBINOJHSET €€ MOBTOPHO.



3AJJAHUA HA KOHTPOJIBHYIO PABOTY

BAPHAHT 1

1. Oxapakrepu3yiiTe OCHOBHBIE CBOCTBA JKMAKOCTEMN (TeMmepaTypHoe
pacLIMpPEHME, BA3KOCTB).

2. [MapumanbHOE JaBJECHUE.

3. 3anaua

BAPHUAHT 2

1. [ToHsTHE TMUAPOCTATHYECKOTO TABJICHUS
2. ArperarHble COCTOSIHUS BEIIECTB
3. 3anaua

BAPUAHT 3

1. HazoBute npubops! wis u3MepeHus nasneHus. [IpuHuun qeicTeus npubopos
[J1s1 U3BMEPEHHUS 1aBICHHUS.

2. OxapakTepu3ylTe riapaBlIdi4ecKUe 3JIEMEHThI [I0TOKA.

3. 3anava.

BAPHAHT 4

1. Pacxon 1 cpeaHsst CKOPOCTb KHIKOCTH.

2. OxapakTepu3yHTe OCHOBHBIE CBONCTBA KUAKOCTEH (yIeNBHEIHA BEC,
CKUMAEMOCTh)

3. 3apava.

BAPUAHT 5

1. HazoBuTe OCHOBHOE YPaBHEHHE TMIPOCTATHKH.
2. Pacckaxkure MpUHIMIT ASHCTBUS LEHTPOOEKHOr0 HAcoca.
3. 3anaya.

BAPHAHT 6

1. Hacocbl, X BUaBL, NpUHUMN gelcTBust. Knaccudukarus Hacocos.
2. l'upgpaBnuyeckuii yaap.
3. 3anaua.

—

BAPUAHT 7

. T'uppocraTuyeckuii Hanop.
. Naifre onpeneneHus yaeqbHOTO Beca, INIOTHOCTH, YAEIBHOro 06bema rasa.
. 3amava.

BAPUAHT 8

5 Paccxamm"e, KakK ﬂeﬁCTByeT CHJla THAPOCTAaTUYECKOTO JaBJICHUA Ha

FOPHU30OHTAJIBHYHO MMJIOCKYIO MMOBEPXHOCTB.

. CxeMa JBWKEHHUS )KHIKOCTH.
. 3amaua.

BAPHAHT 9

. Pacckakure, kak OeHCTBYeT r’HAPOCTaTHYECKOE NABJICHUE HA IHO pe3epByapa.
. OxapakrtepusyiiTe ypasHeHne bepHyuH (yoenbHas SHEprus TOUKH).
. 3amayva.

BAPHUAHT 10

e Paccxa;«me, KakK I[CﬁCTByCT THAPOCTAaTUYECKOE NaBJICHUE HA KPYTIJIbIC CTEHKH

Tpy6?
. Bisl rupaBidyecKux CONpOTHBICHUN?
. 3anaua.
BAPHUAHT 11
. Pacckaxute, KaKk 1eHCTBYeT rMIPOCTATHYECKOE NABJIEHUE Ha KPYTJIbie CTEHKU
pesepByapoB?
OxapakTepusyiTe pexUMbI IBHKEHHS KUIKOCTEN?
. 3apnaua.
BAPUHAHT 12

1. Yto Takoe moTepu Hamopa 1o AjauHe?
2. HazoBuTe BUABI HCTEUEHUH Yepe3 HACAIKU.
3. 3apaua.

BAPHUAHT 13

TTAAMT T TTA TTATMANTI TTATTANA




3. 3agaua.

[a—

—_

BAPHUAHT 14

. 3axoH boins-Mapuorra?
. Urto Takoe u306apHbIi TEPMOJAMHAMHUYECKUI MTpoLecc?
. 3anauva.

BAPHUAHT 15

. Kiaccudukauus npubopoB, U3MEpPSIOILKX AaBlICHHE, UX YCTPOHCTBO,

NPUHIHIT JEHCTBUA.

. U30X0pHBI TepMOANHAMUYECKHI poLecc.
. 3anayva.

BAPUAHT 16
. 3akoH I'eit-Jlroccaka.

. Buae! ABMOKEHUS )KUAKOCTH.
. 3amava.

BAPUAHT 17

. Pacckaxkure npuHUMN AEHCTBUS LIEHTPOOEKHOTO BEHTUIIATOPA.
. Oxapakrepu3yiTe U30TEPMUYECKHUI MpoLECe.
. 3ajaya. '

BAPHAHT 18

. OxapakTepu3yiTe OCHOBHOE YpaBHEHHE MMIPOCTATUKHY.
. VenbHbI# BeC, MIOTHOCTD, YAENBHBIM 00BEM rasa.
. 3apaya.

BAPHUAHT 19

. TeMnepatypHoe paciiMpeHHe HKUIKOCTEH.
. OxapakTepu3yiiTe ruApaBIHUECKHIE 3JIEMEHTHI IIOTOKA.
. 3agaya.

BAPHUAHT 20

. [TpuHUMn AeHCTBUA LEHTPOOEKHOTO HAcOCa.
. HazoBure ocHOBHBIE HU3NMUECKUE CBOHCTBA )KUIKOCTH.
. 3apayva.

3aga4u K KOHTPOJILHOH padoTe

1. B uunuHapudeckoM pesepByape auamerpom d=5 M u BeicoToit h=10 M
HaxoauTcs ropsivas Bona t=80 . Ornpenenuts Maccy BOJBI B pe3epByape.

2. OmpenenauTh 00bEM PaCUIMPUTENHHOrO 0auka Ui CHCTEMbI OTOILICHUS
JaYHOTO A0Ma, copepkatuit V=0,8 M’ BOJIBI, €CJIH OHA Harpepaercs oT 15 o
95 C°.

3. Ha kaxoil rryOuHe B mpecHO# Boae AaBneHue OyzaeT B 10 pa3 Gosnblie
atmocdepHoro, pasHoro P,=1- 10°TTa

4. B 3aKpBITOM COCYAE, HAOJIEOHOM XOJIOAHON BOIOM O BBICOTEI h=0M, Ha ero
nosepxHocTH paspexenue P=10k[1a. Onpenenurs ruaApoCTaTUYECKUi U
MbE30METPHYECKHUI HAMOPHI B TOUKE, JIEXKAILEH HA JHE COCYa, ecnu Z= 4M.

5. OmpenenuTb CPEIHIOK TOIILUHY COMEBBIX OTJIONKEHHH B FepMETHYHOM
BOJIOBOJIC BHYTpeHHUM nuamerpoM 0,3M U niuHoi 2kM. [Ipu BeIMycKe BOJBI
0,05M° maBnenue nagaer Ha BEJIMUUHY 1-10°Ta.

6. OnpenenuTs rUAPABIMUYECKHHA PaguyC TpyObl C BHYTPEHHUM IUaMETPOM
D=412mmM, ecnu TpyOa 3amoJiHeHa MOJIHOCThIO U HAIIOJIOBUHY.

7. Ilo Tpy6onpoBony nuamerpom d,=30cM u uinHHOH 1=420M mpoTekaeT Boaa ¢
pacxonoM Q=220 n/c. OnpenenuTs BETUYHHY MOTEPh HAMOPa MPH JBHKEHUU
BoAbl, eciau A=0,02.

8. Tpy6a nuamerpom d,= 200MM. BHezanHo nepexoauT B TpyOy AUAMETPOM
d,=100MM, onipeAenuTh MOTEPH HAOpPa B 3TOM COMPOTUBIIEHHH, €CIIM PACXO.
BoIbI Q=501/C.

9. TlonoGpats nuaMetp TpyObl A mponycka pacxona Q=320 j/c co cpeaHeit
ckopocThio TedeHus V=80 cm/c.

10.0OmnpenenuTh MaccoBblil pacxos ropsdeit Bonst B Tpyoonposoge d,=412mm,
€CJIM U3BECTHO, YTO CPEeIHASA CKOPOCTh BoJbl V=180 M/MHUH, a IIIOTHOCTH €€
p=917 kr/m’

11.0mpenenuTb aOCOMOTHOE H U30BITOYHOE TMAPOCTATHUECKOE NABJIEHUE BOJBI B
TOYKE A Ha ITyOMHE SM OT MOPLIHSA, €C/IH HA MOpIIeHb AuamMeTpoM 200MM
neicteyer cwia 6,2 kH, a atmocdepHoe napnenue 0,1MI1a.

12.B oTomuTeNbHBIA KOTEN [MOCTYNAET BOAa C 00BEMOM 50M° NP TEMIIEpaType
70°C. Kakoii 06b6&M BoIBI OyIET Ha BBIXOJE U3 KOTJIA PH YBEITHYEHUH
temmeparypsl 1o 90°C.

13.2KunKocTh ¢ yIebHbIM BECOM 7000H/m’ umeer KMHEMaTHYECKYIO BI3KOCTb
v=2,1x10"m"/c. OnpenenuTs €€ IMHAMUYECKYIO BSI3KOCTb.

14.BanioH ¢ KUCIOpoaoM eMKocThio 20 J1 HaxoauTes noj gasnenreM 10 Mlla
npu =15 °C, mocie U3pacxomOBaHMs YACTH KHCIOPOMA JaBICHHE CHU3HIOCh
110 7,6 MITa, a Temneparypa ynana g0 10 °C. Onpeaenuts maccy



15.1 xr Bo3xyxa npu Temneparype #,-30 °C u navansHOM gaBnenuu Pi=1 atm
CKHMAETCs U30TepMHUYECKH 10 AaBiaeHus P,=10 atM. Onpenenuts KOHEUHBIiH
00BEM BO3IyXa M 3aTpayeHHYIO Ha C)KaTHe paboTy.

16.Bonosoa nuamerpom d=100 mm umeer niuHy L=10 m. OnpenenuTs notepu
Hanopa Ha TpeHHe, ecid pacxo Boxsl Q=201 /c. BomoBon HOBBIH, CTAIBHOM.
Kunemaruueckas Ba3kocTh BoabI0,0 lem?/e.

17.0npenenuTs HaNmop, HEOOXOAUMBIH Tl NPOIycKa BOABI ¢ pacxogom S0i/c
yepe3 ctabHOI TpybonpoBoa auamerpoM 250MM U IiHHOK 1,2KM.

18. OnpenenuTb pacxoi BOABI B CTAJIbHOM BOAOINPOBOJE auameTpoM 200Mm,
JUTMHOM 1kM mpu pacnonaraeMom Harope H paBHoM 10M.

19.0npenenuTe napneHue, pa3BUBAEMOE IEHTPOOEKHBIM BEHTHIIATOPOM, ECITH
ko3bduumeHT nasnenus y=0,9, yacrora BpalieHus padouero koseca 1450
00/MUH, HapyKHbIH JuaMeTp pabodero koneca D=0,4M, a IIOTHOCTH BO3oyXa
1,29 kr/m’.

20.0mpenesuTb BHYTPEHHHI AHaMeTp TpyOonpoBoia WIMHOH 1,5kM, eciiu
pacxon Bozbl coctasnsier 10051/c npu pacnosaraemom Harnope H15m.

Jluteparypa as CrpaBKH:
1) B.M. KanuuyH, E.B.JIpo3nos, A.C.Komapos, K.M.Umxuk OCHOBEI
TUOPABIMKK U adpoanHamMukH. Ctpoiuzaar 2002
2) O.H.BptoxaHoB, A.T.Menuk-ApakensH, B.1. Kopo6ko OcHOBBI
T'MAPABAMKU U TEIIOTEXHUKH. CTPOUTENBLCTBO U apxuTekTypa 2006.
3) B.H. Merpesenu CO0pHUK 3a1au N0 Kypcy ruapasivku. M «Beicias
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