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BBE/IEHUE

Ha coBpeMEHHOM pBIHKE TPy[a CYLIeCTBYeT HECOOTBETCTBHE MEXIY MOTPEOHOCTIMH
paGoTozareneil ¥ 3HAHUSAMH U YMEHUSMH, KOTOPBIMU 00JIaJal0T MOJIOAbIE CIICIIHATTUCTEI.
[Ipobiema TpPYAOYCTPOMCTBAa BBITYCKHUKOB IPO(ECCHOHATBHBEIX 00pa3oBaTeIbHBIX
yuypexaeHui yoexaaeT, YTo, HECMOTPS HAa 3HAYUTENbHBIH 00hEM TEOPETHYECCKUX 3HAHUH,
OHM B IIOJABJISIONEM OOJIBIIMHCTBE OYE€Hb CJ1ad0 BJIAACIOT IPOPECCUOHATBHBIMU
YMEHUSMH. DTO CYIIECTBEHHO" CHUXKAET MX KOHKYPEHTOCIIOCOOHOCTh Ha PbIHKE TPY/a, a
CNIE0BATENILHO, U COLMANBHYIO 3allUIIEHHOCTh. bylyun Masno BoCTpeOOBaHHBIMU B CBOCH
po(eccHu, MOJIOJbIE CIECIHAIUCTEL U paboune HCIBITHIBAIOT OONbIIHE TPYAHOCTH IPH
aanTagMd B couMyMme. B 1enax ycTpaHeHHs 3TOro HecoOoTBeTCTBUSA DenepabHbIM
rOCYyJapCTBEHHBIM  OTPACJeBBIM  CTAaHAAPTOM  HAYAJIbHOIO  IMPO(MECCHOHATLHOIO
oOpa3oBaHUs 10 npodeccuu 190631.01 «ABTOMEXaHUK, IpOrpaMmMou

npoheccHoHaIbHOI0 MOy «TexHuyeckoe 00CIy)KMBAHUE U PEMOHT aBTOTPAHCTIOPTAY

IpelyCMOTPEHO BBINOJHEHHE psna JabopaTopHo-NpakTUYecKux pador. B xoxe
BBLIMTOJTHEHHS 3THX paboT 0OyyaromKecs MOJy4aroT HEOOXOAUMBIN IIPAKTUYECKUH OIBIT U
yMEHUE NPH IIPOBEACHUU TEXHUYECKUX H3MEPEHHM, UCIIOJIb30BAHUA TUATHOCTHYECKUX
MpuOOpOB M TEXHHUYECKOTO OOOpYAOBaHHUS BBINOJHEHUS pPETIAMEHTHBIX pabdoTr 110
TEXHUYECKOMY OOCIY>KMBAaHUIO aBTOMOOMIEN U T.4. Mcxoas u3 BBIIIEU3JIOKEHHOIO aBTOP
TaHHOH paboThl pa3paboTal Ja0opaTOPHBIM CTEHX MJIsI IIPOBEPKH IIPUOOPOB CHUCTEMBbI
OXJIAXKJAEHHS aBTOMOOMJIBHOI'O JBHIATElNsl, a TakKXe METOAUYECKHE VYKa3aHusd I10

BBITIOJIHEHHIO JIAOOPpaTOPHBIX padoT.

B nmaHHOM ITOCOOMHM H3J0)KE€HBLI OCHOBHBIE IIOHSTHS H OIPEACIICHUS M0 PeXUMaM
pabOTHI KUIKOCTHOM CHUCTEMBI OXJIAXICHUS aBTOMOOMIBbHBIX JBUrATEIIEH, 1aHO OITUCAHUE
cXeMbl pabOThl U YCTPOMCTB CUCTEMBI OXJIAX/ICHHUS (KUIKOCTHOTO HAcoca, TEPMOCTAaTa,
JATYNKOB TeMIIEpaTyphl U aBapUHHOM CUTHaIM3aI[UM, yKa3aTels TeMIIepaTyphl), OIHUCaH
CTEHJ U IOPSAIOK paboThl C HUM, TIPUBEJICHBI IIpaBUjia TEXHUKH 0€30MacHOCTH, YKa3aHUs

[10 COACP/KAHHUIO OTHCTd, KOHTPOJIbHBIC BOIIPOCHI.



ABTOp HaJeeTcs, YTO IPH HCIOJIb30BaHWM JAHHOIO METOJIUYECKOro I0co0us
oOyuarolyecs IIOJy4aT 3HAHUSA, YMEHME U HaBBIKM CTOJb HEOOXOAUMEIE B HX

nanbHeHnend npogpeCCUOHAIBHON 1EATEIBHOCTH.



1. Leab paboTsl

M3yuyuTh yYCTPOWCTBO M MPHUHLMUII JCUCTBUSA MPUOOPOB CHUCTEMBI OXJIAKICHUSA

aBTOMOOHJIBHOTO ABUIATEJIs, IIOJYYUTh IIPAKTUYECKHE HABBIKA JUArHOCTHPOBAHMS

TEXHUYECKOI'0 COCTOSIHUA TEPMOCTATa, JaTYMKOB U YKa3aTeJIsd TEMIEpaTyp.
2. Teoperuyeckue OCHOBDI

2.1. Obimume TpeboBaHMUS K CUCTEME OXJIAXKIACHUS

Cucrema OXJaXJEHUS IpeJHa3HayeHa JJIsi OTBOJA U3JIHIIHEH TEIUIOThl OT
HWIMHAPOB JABUTATENS U MOANECPXKAHHS OITHMAJIbHOIO TEMIEpPaTyYpHOTIO peXHMa B
npenenax 80-95° C. CucreMsbl OXJIaXJeHUs OBIBalOT BO3AYyINHbIE (HAa OTEYECTBEHHBIX
JIBUTATENAX BHYTPEHHETO CrOPaHUs MIPUMEHSIOTCS PEIKO) U XKUIKOCTHBIE.

B )XUAKOCTHBIX CHCTEMax B Ka4eCTBE OXJIAXKIAIOUICH XKUJIKOCTA NPUMEHSIOT BOAY H
He3aMep3aroume XUAKocTu. OCHOBHBIE TpeOOBaHUSA, KOTOPBIX MOJIKHBI YIOBIETBOPSTEH
OXJIAXKAAIOIUAE )KUAKOCTH:

- 3()(peKTUBHO OTBOJUTH TEIIOTY;

- IMETh BBICOKYIO TEMIIEpATypy KUIIEHUS U OOJIbIIYIO TEIUIOTY UCIIapEeHHS;

- 001a1aTh HU3KOM TeMNEpaTypor KpHUCTAITU3AIUH;

- HE BBI3BIBATL KOPPO3UHM METAUIMYECKHUX JeTajiel W He pa3pyllaTh PE3NHOBBIE
HeTally;

- HE BCIIEHUBATLCS B poliecce paboThl;

- OBITH JIEHIEBBIMU;

- ObITh O€30IIaCHBIMU B II0KAPHOM OTHOIICHUU U Oe3BpeIHBIMH JUISA 300POBbS.

Haunbosnee pacrnpocTtpaHeHHON oOXJIaxpalomed >XUAKOCTBIO sBisercs Boxa. OHa
MMEET CaMyH BBICOKYIO TEINIOEMKOCTb, OOJIBIIYI0 TEIUIONPOBOJIHOCTh, HEOOIBIIYIO
BA3KOCTh, OOJIBIIYIO TEIUIoTy HcmapeHus. OmHako BojJa HMEET M CYUIECTBEHHBIE
HEJIOCTaTKH, 3aTPYyAHSAIOLIUE €€ IIPUMEHEHHE B KaUeCTBE oxnamz[aromeﬁ xuaxoctu. [lpu

0°C oHa 3aMep3aeT CO 3HAYUTEIbHBIM YBETUYECHUEM OOBEMa, YTO MOXKET IIPUBECTH K
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pa3pylleHuo TpuOOpoB. B Hel colepKUTCS OOIbLIOE KOJIUYECTBO COJIEH, KOTOPHIE IIPH
3aKUIIaHUK BOJABI OTJIAraroTcsl Ha CTEHKax pyOaIlllk¥ OXJaXIeHUS U TpyOKax paauaropa B
BUJI€ HAKHUIIH, TEIUIONPOBOJHOCTh KOTOPOM CYIIECTBEHHO MEHBIIE, YEM Y METAJJIOB.

[To comepxaHHIO COlel BoJa ITOAPA3AENACTCS HA XKECTKYHO, CPEJIHEH MXECTKOCTH H
MSATKYI0. B MArkod BoJe coAep)KaHWe CoJied HeOOJIbIIoe, YTO B MEHBIIEH CTENEHH
3arpsI3HSIET CHCTEMY OXJIOKACHUSA HAKUIIbIO W 1uIamMoM. Boay cpegHeH »XEeCTKOCTH U
)KECTKYIO PEKOMEHIyeTCS Iepe] 3IMBKOM B CHCTEMY CMATYUTH KHIITYEHHEM HIH
XUMHYeCKHUMH crocobamu. Ilepen 3anuBKOM B CHCTEMY BOJIbI, 00pabOTaHHOU JIFOOBIMU
aHTUHAKUIIMHAMH, HEOOX0JUMO OUYHCTUTH CUCTEMY OT CTApOU HAKUIIK.

B xonomHoe BpemMs roaa Ipu TeMmeparypax Huwke 0°C  npuUMeEHSIOTCH
HU3KO3aMep3alolue JKUAKOCTH  (aHTU(pU3bl), MOpeAcTaBisole cobod  cMmecHu
STHUJICHIVIMKOJIA C BOJOH. DTHIICHIIINKOIbL - 3TO MAC/ISTHHUCTAas KeJITOBaTas >XUAKOCTh 0€3
3amaxa. lTeMmmeparypa 3amep3aHus STWiIeHIIMKoIsA 197°C, kpucramumsauuu - 115° C;
cMech 53% sTuneHmuMkoas U 47 % BoAbl KpUCTANIU3YETCS MpU Temieparype - 40° C,
cMech 66% >TuneHrukoas U 34% BoAbl KpUCTAIIA3YETCA NIpU Temneparype - 65° C. [l
YMEHDLIIICHHUS KOPPO3HU B COCTAB aHTU(PPHU30B J0OABISAIOT IPUCATKH.

Axtudpus Tocom mo TY 6-02-751-86 BrnepBbrle ObLI BBINYIIEH JJjI1 aBTOMOOHIICH
BA3. B Tocon BBOAST aHTUBCIIEHMBAOIIYIO NIPUCAAKY U KOMIIO3ULIMY AHTH(MPHUKIIMOHHBIX
NpUCaaoK. TOCOJ BBITYCKAIOT TPEX MapPOK:

- Toconn AM - rony0oro uBera, TeMieparypa Kpucraiauzanuu - 40°C;

- Tocon A40 - ronydoro uBera, TeMIeparypa Kpuctaaanu3auuu - 65°C;

- Tocon A-65M - kpacHOro 1Bera, Temiieparypa Kpucrauuzauuy - 65°C. AHTudpu3
mapku «Jlena» mo TY 113-07-02-88 Beinyckaercs Tpex mapok: OXK-K,

OX-40 1 OX-65. BCe KEJITO-3€JIEHOr0 1IBETA, UMEIOT TEMIIEPATYPy KPUCTALIU3ALIHN
-40 1 - 65°C COOTBETCTBEHHO.

AHTUQPHU3BL Pa3IMYaAOTCd M0 peuentype, IMO3TOMY CMEIIWBATh pa3Hble MapKu

MEXAYy COoO0M HE CIIEaYET.

Ilpn okcruryaranud aBTOMOOMIIL MOXET IPOUCXOAUTh YMEHBIIIEHHE YPOBHS
OXJIAXKJAIONIEH JXUAKOCTH B paxuarope asuraressi. I11ockosbky TemIiepaTypa KUIIEHUS

3TUJIEHIJIMKOJISI 04eHb BbICOKAa (o 197°C), cHmXeHHME YPOBHS OXJIQXKIAIOILEH XUIKOCTH




IIPOUCXONHUT 3a CHCT BEIKHUITAHUS BOJBI U, CJIEJ0OBATEIbHO, 1OJIUBATE HYKHO YHUCTYIO BOAY.

AHTUGPHU3E COOTBETCTBYIOIIMX MAapoK OOJHMBAlOTCS B TOM CIy4ae, €CJIH TIPOU30LLIO

BbITEKaHUE XXUIKOCTH U3 CUCTCMbI OXJIAXKICHHAL.

Heobxoqumo CJieAUTh, YTOOBI B J3THJICHIVIMKOJIEBBIE OXJIQXKJAIOLIME >XUIKOCTH HE

roranaind HehTeIPOAYKThl, TAK KaK OHH BBI3BIBAIOT BCIICHMBAHWE M BBIOPOC mapa 4epes

[IapoBOM KJIanaH NpoOKU pajiuaTopa B aTMOChepy.

3aM0JTHATh CUCTEMY STHIICHIVIMKOJIEBBIMH KUIKOCTSIMH HY)XHO Ha 6-87% MEHbIle, YeM

BOJIOM, TaK KaK IIpH HArpeBaHHH OHU CHIILHO PACLIUPSIOTCS W MOTYT BBITECHATHCS H3

pajdaTopa yepe3 MapoBOH KllalaH.

Cpox cinyx0b1 Tocoma orpaHu4MBaeTCs JByMs TOIaMH, IIpH HHTCHCHBHOH
SKCIUTYaTal[MH aBTOMOOMIIS MEHATH €r0 HyXHO rociie npodera aBToModm1eM 60 ThIC. KM.

DTUIEHTIMKOJIb - CHIBHBIA MUIIEBOM S/, TOATOMY I10CIIe pabOThl C HUM HEOOXOIUMO

TIATEJHLHO BEIMBITh PYKH Y JIAIIO BOJOH C MBIIOM.

[Ipu TemnepaType HUXe TeMIIepaTyphl 3aMep3aHus [0cos npeBpamacTcs B IyCTylo

CHerooOpa3HyIO MacCy, He BEI3BIBAIOILYIO IIOBPEXICHUHI paauaTopa v 0J10Ka HUJIHH]IPOB.

2.2. CxeMa pabOThI CUCTEMBI OXJIAXKIAEHUS

ABTOMOOHIBHBIE IBUTATEIM B OCHOBHOM MMEIOT XHUJIKOCTHYIO CUCTEMY OXJIAXKICHUA
C IPUHYIUTEIbHON LUPKYJIALHEN )KHUIKOCTH.
YKHIKOCTHAs cucTeMa OXJIaXJAeHHUs BKIIIoYaeT B ceOs BoasHble pybamky 9 u 7 (puc.

1) oxnmaxzieHus OJI0Ka M TOJOBKH LWIMHAPOB, paguartop 1, >KMAKOCTHBIM Hacoc 11 u

BEHTWIATOP 14, a Tak)Kke BCIIOMOraTesbHble YCTPOHCTBA (TepMOCTaT 6, COETMHUTEIILHBIC

malry, kpanuku 13 u 10 cnuBa, TepMoMeTp).
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Puc. 1. IlpuHuunuanbHas cxema OXJIKICHUS IBUTATEIL

?X.r\_

14 13 1

Bo Bpems paboTel aBHrarens NOPUHYAUTEIbHAs LUPKYJSLMSA BOJIBI B CHUCTEME
OXJIAXKIEHHS CO3JaeTcsl IIEHTPOOESKHBIM XHIKOCTHBIM HacocoM 11, KoTopsii 3abupaeT Bo1y
13 HIbKHero 0aka paguaTopa ¥ HarHeTaeT €€ oA JABJICHUEM B BOASHYIO pyOamiky 9, rae
OHA OXJIAXKJAEeT CTEHKH LIMJIHHAPOB. Jlajiee BO/Ia HANIPABJISIETCS Y€PE3 OTBEPCTUSI U KaHATIbI
B BOISHYIO pyOaliKy 7 TroJIOBKM LUIMHAPOB. Ilo KaHamaM TOTOKH BOJbI JABMXKYTCS K
mepeMbIuKaM KJIamaHHBIX THE3[, IOJABEPKEHHBIM HauOoOJpLIEMY HarpeBy. B XoJjiogHOM
NBUTraTeNIe BOJA HamnpaBlIgETCs TEpMOCTaTOM 6 M3 BOASHOH pyOallK¥ K >XHUJIKOCTHOMY
Hacocy 11 (mo mamoMy Kpyry), MUHYS paaudarop, a B IIPOrPETOM - B BEpPXHUU Oak
pannatopa 1 (rmo 6onsioMy Kpyry). IIpoxons uz BepxHero 0aka pagdatopa B HUKHUM 110
MHOTOYMCIICHHBIM TpyOKaM, BOJa OXJaXIAaeTCd MOTOKOM BO34yXa, CO3/aBa€MbIM
BEHTUIATOPOM 14 M mocTymaromuMm Mexay Tpyokamu. M3 HukHero 0aka paguaropa Boja
BHOBb HarHeTtaercs HacocoM 11 B BoAsgHyr pyOallKy ABUrareis. biarogapsi BbICOKOM
CKOPOCTH JIBHXKECHHS PA3HOCTh TEMIIEPATYP BOJIbI, BEIXOAAIMIEH U3 pyOalllKyi OXJIaKJICHHUS 1
BXoJsllen B Hee, HeOonpmas (4-7°C), 4To co3maer OJaronpHUATHBIC YCIOBHS IS
PAaBHOMEPHOT'O OXJIAXKICHUS JBUIraTEI.

Ha u3ydaeMpIX ABHratessix MPUMEHSIOT 3aKPBITYIO CHUCTEMY OXJIAXIEHHS, KOTOpas
XapaKTepU3yeTcsl TEM, YTO palMaToOp repMETHUECKHU 3aKPhIT, TOJILKO IIPH IMOBBIIIEHHOM HJIH
[IOHM)KEHHOM JIaBJIEHUU OTKPLIBACTCA TAPOBO3AYIIHBIA KjalaH, CMOHTHPOBAHHLIX B

npoOke 3 (puc. 2a) paauaropa 1. B 3akpbIToil CUCTeMe OXJIaXK/ICHHS YMEHbIIAETCS TOTEPS

AKAIAKOCTH B ITPOLCCCC UCITAPCHUA.
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Puc. 2. CucreMa oXJIaXKJICHUS IBUTraTENIs

JIns nomorpeBa roproueil CMECH BITYCKHBIE TPYOBI UMEIOT I1OJIOCTH, PACIIOIOKEHHBIE
paIoM ¢ BojasHOHM pyOamkoit 11 paurarens. K ortomuremo 20 xaOuHBI ropsdas BoJa

IOCTYIIAeT OT BOJSHOH pyOalllku roJOBKH OJI0Ka U OTBOAUTCS TPYyOOH K BOASHOMY HAacocy
5. KoauuecTBO BOJBI, IOCTyIalOIiel K OTONUTENO (WM TeMmIeparypa B KaOuHe

BOJHUTENS), Peryjupyerca KpaHoM. BoxasHas pyOalika KoOMIIpeccopa COE€OUHSETCS C

BOJSSHOM pyOalllkoH ABUraTeNls TpyOOIIpOBOIaMH.

2.3. YCTpOUCTBO CUCTEMBI OXJIAXKACHUS

Kaxnapiii pspg OJ0ka IMUIMHAPOB HMEET OO0OCOOJIEHHYIO BOASHYIO pyOallky.
Harneraemas Boja BOJASHBIM HAcocoM S5 pazieisercd Ha JBa IIOTOKa B
paclpeaeauTeIbHbIe KaHaIbl U JaJle€ B BOASHYIO pyOalKy CBOEro psja 0j0kKa, a U3 HUX B

pyOaIKy roJ0BOK LMJIUHIPOB.

ITpu paboTe CHCTEMBI OXJIAXKACHUS 3HAYUTEIIBHOE KOJIUYECTBO XXUAKOCTH IOJAETCS K
HauOoJjIee HArpeThIM MECTaM - MaTpyOKaM BBINYCKHBIX KJIAIIAHOB M THE3JaM HCKPOBBIX
CBEUEH 3a)KUIraHMsA. Y KapOIOpaTOPHBIX JBUraTE/ e BoJa U3 pyOallleK IroJIOBOK LIMJIMH/IPOB
[IPEABAPUTEIBLHO IIPOXOIUT YEPE3 BOJISHYIO pyOalllKy BIyCKHOM TpYyObl, OMBIBA€T CTEHKH H
HarpeBaeT roprovYyr0 CMECh, MNOCTYIAKOINYI W3 KapOropaTropa MO BHYTPEHHHUM KaHallaM
TpyOsl. [Ipu 3TOM yiydiuaercs UcriapeHue O€H3MHA.

Panguatop CiayXUT UIA OXJaXACHWS BOJbl, INOCTYHAIOIIEHM M3 BOASHOW pyOallKku

asuraresisi. OH COCTOMT H3 BEPXHEr0 M HWXKHEro OakoB, CEpALEBHHbBI U JeTajlel
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KpeIJleHus. baku U cepaueBHHA Ui JIyYlIed IIPOBOAMMOCTH TCIUIOTbI M3TOTOBJICHBI U3

JIATYHH.

B cepaueBrnHe pa3MmellleH psd TOHKUX INIACTHH, CKBO3b KOTOPBIE ITPOXOAUT
MHOXXECTBO BEPTHKAIBHBIX TPyOOK, MpUNasHHBIX K HUM (puc. 20). Boxa, mocrynatonias
yepes CepAlEBUHY paaraTopa, pa3BETBISETCS Ha OOJBUIOE YMCIIO MENKHX CTpyeK. llpw

TAaKOM CTPOEHHMH CEPJIEBHHBI BOJIa OXJIXKJAETCS HHTEHCHBHee Ojaromaps yBETUYCHHUIO

IUIOLIAAH COMMPHUKOCHOBEHHUS BOJIBI CO CTEHKaMHU TPYOOK.

Bepxuuii 1 HYOKHUM Oaku nuiadraMu 7 U 12 (cM. puc. 2a) coequHeHs! ¢ pyDallkon
OXJIAXKIEHUsA ABUrareid. B HmkHeM Oake NMpeaycMOTPeH KpaHuK 14 nid cimBa BOJbI U3
paauaropa. [liig ee cIycka U3 BOASIHOM pyOalllky B HHXKHEHN 4acTH OJI0Ka LIMIIMHIPOB TaKXKe
HUMEIOTCS KpaHHKH (C 00eUX CTOPOH).

B cucreMy oOXIaxAeHMS BOAY 3aJMBalOT 4Yepe3 TOpIOBHUHY BEpXHEro Oaka,
3aKpbhIBAEMYIO IPOOKOH 3.

B cucreMe XHUIOKOCTHOIO OXJAXKIAEHHUSA MNPEAYCMOTPEHO ABOMHOE pEryjInpoBaHHe
TEIJIOBOI0 pe)KHMa ABUraTelIsl C HIOMOIIBIO XKaIt03U 16 U TepmocTara 8.

Kanro3u coctouT u3 Habopa mnactud 17 (puc. 2B). OHU IIapHUPHO 3aKperieHbl B
[JIaHKE, KOTOpas TATOM U CUCTEMOU PBIYAroB CBs3aHA C PYKOSITKOH YIIPaBJIEHHS JKaJIFO3H.
Pykositka pasMemieHa B kaOuHe. CTBOPKM MOIYT pacnosiaraTbCsi BEPTUKAIbHO HIIH
rOPU30HTAIILHO.

JKHIKOCTHBIX HAaCOC H BEHTHIATOD (pHUC. 3) 00beAUHEHBI B OJHOM KOPIIyCe, KOTOPHIH

yepe3 YIUIOTHUTEIBHYIO MPOKIAIKY NPHUKPEIUIEH K IUIOLIAJIKE Ha IEpPeAHEN CTEHKE OJIOK-

Kaprepa. B xopryce 7 Hacoca Ha IIAPUKOBLIX MMOAIIUITHUKAX YCTaHOBJIEH Baluk 4. Ha ero
IepeJHeM KOHIIE C ITOMOIIBI0 CTYIMIBI 3aKperuieH WKUB 2. K ero topuy npuBepHyTa
KpelibuyaTka 1 BeHTHisTOpa. Ilpu pabore aBUraress IIKUB I[OJIyYaeT BpalllecHUE OT
KOJICHYaTOI0 Bajla 4epe3 peMeHb. Jlomactu Kpeuib4aTKy 1, pacrosioKeHHbIE IO YIJIOM K
[ULIOCKOCTH BpaIlleHHs, 3a0HparoT BO3LYX OT pajdaTopa, cO3/aBas pa3peKeHHe BHYTpPH
KOXXyXa BEeHTHJIATOpa. biaronapss 3toMy XOJOAHBIN BO3AYX IIPOXOJUT 4Yepe3 CEPALIEBUHY

paguaropa, OTHUMasA y HCT'O TCIUIOTY.
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Puc. 3. JKHAKOCTHBIN HAaCOC U BEHTHJIATOP ABUTaTE IS

Ha 3agHeM KOHLE BaJMKa 4 JKECTKO IIOCa)K€Ha KpbhUIbYaTKa S LEHTPOOEKHOIO
)XUIKOCTHOIO Hacoca, KOTOPBIM IIpeAcTaBiIseT COOOM JUCK C  PaBHOMEPHO
PacCIOJIOKEHHBIMH HAa HEM KPHBOJHMHEWHBIMH JIonarkamu. lIpyw BpalieHHHM KpbLIbYaTKH
KUJIKOCTh H3 MOABOJAIIEro IaTpyOka &8 mocTymaer K €€ IIEHTPY, 3axXBaTbIBaeTCHd
JIONACTSIMHU U IO AEHCTBHEM ILIEHTPOOEKHOM CHIIbI OTOpachIBaeTCA K CTEHKaM Kopiyca 7,
1 yepe3 NPUIKMB IIOAAeTCs B BOASHYIO pyOalllKy IBUTaTelsl.

Ha 3agHeM KoHIlEe BajiMka 4 Takxe IIPEIYCMOTPEHO CaJlbHUKOBOE YIIJIOTHEHUE,
KOTOpOE€ He IIPOITyCKaeT BOAY M3 BOASHOM pyOallKy JBUraTensd. YIJIOTHEHHE
CMOHTHPOBAaHO B IIHWJIMHAPHUYECKOH CTYNHULE KpPBUIBYATKH M 3aCTOIIOPEHO B HEH
MPYXUHHBIM KOJBLOM. OHO COCTOMT M3 TEKCTOJWUTOBOM YIUTOTHUTENbHOM MmIanObr 11,
pe3MHOBOM MamkeThl 10 W MmpyXWHbI, KOTOpas MpWXUMaeT a0y K Toply Kopmyca 9

noMIIUIHUKOB. CBOMMH BBICTYIIaMHM IlIaKi0a BXOJWUT B 1a3bl KPBUIBYATKH D H

3aKperuisieTcs odonmon 12.

[TatpyObok 8 CcOeIMHSAET IOJIOCTh BCACBIBaHMs BOJSHOTO Hacoca ¢ HWKHHM
natpybkom panuaropa. I[logmmnHUKaMu  CMas3bIBAlOTCS  Yepe3  IPEeCcC-MAaclIeHKY,
BBEpHYTYI0O B Koprnyc 9. CaMONOIXUMHBIE CAJIBHUKH MPEAOTBPALIAIOT IIOATEKAHUE

JIUTOJIa U3 KOpITyca.

Tepmocrar (puc. 4) CIYXXUAT Ul YCKOPEHHUs IPOrpeBa XOJOOHOTO MABUraress U
ABTOMATHYECKOr0 PEryJIMPOBAaHMS €ro TEIUIOBOIO0 peXHUMa B 3aJaHHbIX mOpefenax. OH
NMpeACTaBIseT COOOM KialaH, peryJIMpYIOLMNA KOJIUMYECTBO LUPKYIHUPYIOUIEN XHUIKOCTH
yepes paguaTtop.

12
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Puc. 4. TepMocTar ¢ HOBOPOTHBIM U IIPOCTHIM KJIalaHAMH

Ha u3y4yaeMbIX ABUTrareysax [PUMEHSIOT OJHOKJIANaHHbIE TEPMOCTATHI C TBEPABIM
HAIOJHUTENEM - LIEPE3UHOM (YIJIEBOJOPOAHBIM BOCKOM). TepMocTaT yCTaHOBIIEH MEKIY
marpybkamu 10 u 11, OTBOASIMUMH HarpeTylo >KUAKOCTb B BEpXHHUH Oak paauatopa u
BOJIIHOM Hacoc. TepMocTaT cOCTOUT U3 Kopryca 2 (puc. 4a) BHyTpH KOTOPOTO IIOMENICH
MeaHBIN OaioH 9, 3al0JIHEHHBIM aKTUBHOM MacCOH 8, COCTOSIIEN K3 MEIHOTO MOPOIIIKA,

CMEIIIaHHOTO ¢ Iiepe3suHoM. Macca B GaJloHe TUIOTHO 3aKpblTa pe3MHOBOM MeMOpaHo# 7,

Ha KOTOPOH yCTaHOBJIEHA HAMPAaBJIAIONIAs BTYJIKa 6 ¢ OTBEpCTUEM IJIsl PE3HHOBOro Oy depa.

Ha nocieadeM ycTaHOBJIEH INTOK S5, CBA3aHHBIA C phryarom 4 ¢ kjiamanoMm 3. Kiamnas
JIOTHO NPWXKAT B UCXOMHOM ITOJIOKEHHM (Ha XOJIOAHOM JIBUratene) K ceiy (puc. 40)
KOpITyca 2 BO3BPaTHOM (CIUPAJIbHOMN ) IPYKUHOH 1.

[Tpu TeMnepaType oxXJaxaaroulei xuaxocTy Bele 75°C akTHBHAA Macca 8 IUIABUTCS U
pacIIupseTcs, BO3ASHCTBYs 4depe3 MeMOpaHy, Oydep ¥ IITOK 5 Ha phryar 4, KOTOPBIH,
[IpeojiosieBas CHIy NPYXHHBI |, HauMHAeT OTKphIBaTh KiamaH 3 (puC.4B), IOJHOE
OTKpbITHE KoToporo mpousoiiner npu 90°C. B unrepsane temmneparyp ot 75 mo 90°C

KJIaIllaH TePMOCTAaTa, U3MEHSS CBOE IMOJIOKEHUE, PETYIUPYET KOJIUYECTBO OXJIaXAAIOIIeH
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KUIIKOCTH, IIPOXOMAIIEH uepe3 paaudaTop, TEM CaMbiM IOIJEPXKHBAs HOPMalbHbIN

TEMIIEPATYPHBINA PEXKUM JIBUTATEII.

TepmocTar (pHc. 4T) C IPOCTHIM KialmaHoM 13 n300pa)keH B MOJIOXKEHUH €ro II0JIHOTO
OTKPBITHSA, X0J] KOTOporo paBeH paccTosHuio A. IIpu temneparype 90°C, korja akTUBHas
Macca OaJlJIOHa pacIlIaBjeHa, KJalaH BMeCTe C OallIOHOM CaJMTCs BHU3, IPEO/0JICBas
conpoTuBieHne NpykuHpl 14. [Ipu ocTeiBaHUM Macca B OalllOHe CXKMMAETCS, U NpYKHHA
MOJHUMAET KiamaH BBepX. IIpu Temmeparype 75°C kianaH nprKumaerca K cemny 12

KOPITyCa, 3aKpbIBast BBIXOJ XUIKOCTH B paJHaToOp.

[TapoBo3ayLIHBIN KiIamaH (puc. 5) HEOOXOAUM I COOOIIEHHS BHYTPEHHEH I10JI0OCTH
paguaTopa ¢ arMocthepoi. OHa HaxoguTCs B NpOOKe O 3aIMBHOM TOPJIOBHHBI pajlaTopa.
Knaman cocTOMT M3 NApOBO3AYIIHOTO KiamaHa 1 W pasMEIIEHHOTO BHYTPH HEIO
BO3IyIIHOro Kianana 4. [TapoBoii kianad noj AeHCTBUEM NPYXXUHBI 2 IUIOTHO 3aKphIBaeT
ropJIoBHHY pajguaropa. Eciau Temmeparypa BOAbI B paauaTope IOBBIMNAETCS [0
NpelelbHOro 3HadeHus (M1 JaHHOIO ABWraress), TO IO JaBJI€HHEM Mapa IapoBOH

KJ1araH OTKPHIBAETCS U €ro U30BITOK BEIXOAUT HAPYXKY.

Puc. 5. [TapoBo3ayniHbIi kjianaH

Korma npu oxiiaxaeHWM BOABI M KOHIACHCALlMH I1Iapa B paJudaTope COo3JaeTcs
pa3pexeHHe, OTKPBIBACTCS BO3AYIIHBIA KJIalmaH U B PaJHaTop IOCTYyNAeT aTMOC(epHBIH
BO3AyX. Bo3mymiHbIi KjamnaH 3aKpblBaeTCs ITOX JIEUCTBHUEM IIPYXKUHBL 5, KOIZa JaBJICHUE
BO3JyXa BHYTPH paauaropa ypaBHOBelnMBaercsi ¢ arMoc@epHeiM. Ilocpeacrsom
BO3JYILIHOIO KjalaHa BOJa CJIMBACTCS M3 CUCTEMBI OXJIAXKIECHUSA IIPU 3aKPbITOH KPBIIIKE

ropioBuHbl. Ilpu 3ToM TpyOKM paauaropa MNpeAOXPAHAIOTCS OT paspylleHUsd 0]

BJIMSHHEM aTMOC(EPHOro JaBJICHUS B IIPOLIECCE OCThIBAHUS ABUTATE.
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Jngs  oOecrieyeHHss  HOpPMaJIbHOM  pa0OTBl  JABUraTteias  BOJHUTEIbL  JOJDKEH
KOHTPOJHPOBATh TEMIIEPATYPY OXJIXKAAIOUIEH XXUAKOCTH B IMOJIOCTH OXJIAXJACHHUS W NpH
HeOOXO0IUMOCTH KOPPEKTHPOBATh €€ MpPH MOMOLIY Xajro3u. KOHTpoIIb 3a TeMIIepaTypou
OXJIKIAIOUIEH JKHIKOCTH OCYIIECTBISETCS YyKa3zarejleM TeMIIEpaTyphl, COCTOSIIMM H3
NaTYMKa, YKPEILUIEHHOr0 B rOJIOBKE HHJIMHIPOB, M CaMOro ykasaress Ha IIUTKE IpHOOpOB

(puc. 6).

OcCHOBHEIE A€TaNIH JaTYHKA: KOPIYC, TEPMUCTOP U INPY>KHUHA. T€pMUCTOp U3rOTOBJIEH
B BHIE JHWCKa, U €ro IPOBOJAUMOCTh MEHSETCA C H3MEHEeHuUeM Ttemiieparypsl. llpu

[IOBBIIICHHUHU TeMIeparyphsl IIPOBOAMMOCTL  YBCJIMYHUBACTCA, a IIpH OXJIAXKIACHHH

YMEHbBILIAETCH.

Puc. 6. Ykazarens TeMnepaTyphbl OXJIaXAAr0NICH XUIKOCTH

B yka3areine HMMEIOTCS TpH KaTyWIKH, OJHA H3 HHUX BKIIIOYEHA MOCIJIEOOBATEIIBHO
TEPMUCTOPY, a JBE€ APYTUE 4Yepe3 PEe3UCTOp CcoeAuHEeHbl ¢ Maccor. CONMpOTHUBIICHUE
[IOCIIEAHUX [JBYX KaTYUIEK MPAaKTUYECKH HE M3MEHSETCs, II03TOMY CHJIa TOKa TaKXe
nocTossHHA. (CTpeJika ykasaTels 3akpellyieHa Ha OCH MECT€ ¢ IIOCTOSSHHBIM MAarHHTOM,
HaXOISIIUMCS 10 ACUCTBUEM PE3YJIbTUPYIOILETO MArHUTHOI'O MOJIS KaTYIIEK.

llpy n3MeHEeHUH TeMueparypsl OXJIAXKAAIOWIEH >XHUAKOCTH MArHdT CO CTPEJIKOU

OTKJIOHAIOTCS ~ MOJA  JACUCTBUE  U3MEHHUBIIEIOCS  PE3YJIbTHPYIOLIETO 1OJIS.
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MarauTosaeKTpHYECKHe yKa3aTeld He CO31al0T IIOMEX pagHOIIpHUEMY, TOUHBI U HAJCXKHBI

B paboTe.

KpoMe ykasarens TeMmIeparypbl Ha H3y4aeMbIX aBTOMOOHIISX YCTaHaBJIMBAIOT
aBapuiHbIE CHTHAJIM3ATOpPHl, MpPEeAyNpexJalollre BOIHMTEIEH O  HEAOIYCTUMOM
[TOBBIIIEHHUH TEMIIEPATYPHI )KUIKOCTHA B CUCTEME OXJIaXKICHHUS.

ABapUHHBIN CHUTHAJIM3aTOp COCTOMT M3 JaT4HMKa, YCTAHABIMBACMOI'O B BEPXHEM
Gayke pajguaTopa, M CHTHAJBHOW JIaMIlbl Ha IIUTKe npuObopoB (puc. 7). Jlardmk

CUTHA/JIN3aTopa COCTOMT M3 KOpIyca ¢ JAaTyHHOH TIWJIb30H, B KOTOpPOH pa3MeEIeH

HEIMOABHIKHbBIM KOHTAKT, COSIMHEHHBIA ¢ MacCol, U MOABHXXHBIM KOHTAKT, 3aKpENIEHHBIN
Ha YIpyrod OHUMETaUIMYECKOM IUIACTHHE, H30JIHPOBAHHOM OT MAacChl M COEAMHEH C
CUTHAJLHOM J1aMMIoOi Ha ImuTKe IpuOopoB. KOHTakThl JaryMka MpH HOPMAaJIbHOU

TEMIIEpPAType OXJAXKAAIOIEH KUIKOCTH HAXOAATCS Pa3OMKHYTOM COCTOSIHHH.

Puc. 7. ABapUHHBIA CUI'HAIU3ATOD

[Ipn pgoctwxkenwu Temmeparypbl Beilie pacyetHo (105°C - T'A3-53-12, 115°C -
31NJI-130 u 92-98°C - KaMA3) OumMmeTaiuindecKas INUIAaCTHHA M3rH0aeTCs HACTOJBKO, YTO

KOHTAKTbBI 3aMbIKalOTCA, BK/IIOYAA B IICIIb JIAMIIY CHUI'HAJIN3dTOPA.
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3.Conepxanne padoThbI

B mponiecce BEINOTHEHNS TA00PaTOPHBIX pabOT HEOOXOAUMO:
|. U3y4yuTth cxeMy paboThl CUCTEMBI OXJIAXICHUS IBUATraTEIS.
2. U3y4uTh yCTPOHCTBO, COOPOYHBIX €AUHUL] U IIPUOOPOB CUCTEMBI OXJIAXKICHHS.
3. IIpoBeCTH AKCIIEPUMEHTAIIBHYIO IIPOBEPKY:
3.1. PaborocnocobnocTu TepmocTara (Jlabopatopnas padora Ne 1).
3.2. PaGorocriocobHocTH natduka temieparypsl (JJaboparopHas pabota Ne 2).
3.3. PaboTocnocoOHOCTH yKa3aTens TeEMIIEpaTyphl OXJTAKIAOIIEH KITKOCTH
(JIabopaTopHas pabora Ne 3).
3.4. PaborocriocobHocTH aBapuiiHoro curnanusaropa (JlaboparopHas padora Ned).

4. CocTaBUTh OTYET MO JIabopatopHOM padoTe.
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4. CTeHa A9 BBINOJHEHHA JIA00pATOPHBIX padoT

4.1. HasHaueHUe cTeHaa

JIabopatopubiil crena CIITICO-1 (ctena mmpoBepKU MPpUOOPOB CUCTEMBI OXJIAXKICHHUS )
npeJHa3Ha4YeH 1S BBIIIOJHEHHUS J1a00paTOpHBIX paboT MpH IpoBepKe paboTocnocodHOCTH

IPUOOPOB CUCTEMBI OXJIAXICHHSI aBTOMOOUIIBHOIO JBUTATEIIS.

4.2. 1lpunnummn nencreus

PaboTa cTeHJa OCHOBaHA Ha HArpeBaHMHU OXJIAXAAIOWIEH »XUIKOCTH (Boaa, Tocou,
aHTHU(PH3) C MIOTPYKEHHBIMHA B HEE TEPMOCTATOM, JATYMKOM TEMIIEPATypPhbl U aBAPUHMHBIM
CUTHaIU3aToOpoM  (MMHUTalds  paboThl  ABUraTeNsl) MW JAJbHEHUINHNE  IIPOBEPKE
pabOTOCIIOCOOHOCTH YKa3aHHBIX MOpHOOPOB C IIOMOIIBIO YyKaszaTellsi TeMIIepaTyphl,
TEPMOMETPA, HHAUKATOPHOM TOJIOBKH, KOHTPOJBHOM JIaMIOYKHA U  3BYKOBOIO
curHanusaropa. llpu sTamoHHOM naTduKe TeMIIEpaTypbl U TEPMOCTATE MPOBOIAUTCS

IpoBepKa pabOTOCIIOCOOHOCTH yKa3aTess TeMIEepaTyphl.

4.3. Cxema cTeH1a

(Cxema CTeHza IMpecTaBjIeHa Ha PUCYHKE §.
77
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Puc. 8 Cxema creHna
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1 - BaHHa; 2 - KpOHIITEHH; 3 - TEPMOCTAT; 4 - KPOHIITEHH; S - JaTYlK TEMIIEPATyphl; 6 - aBApUHHEI CHTHATTA3aTOD;
7- yKazarelib TEMIIEPATYPhI; 8 - STAIOHHBIA TEPMOMETD; 9 - KPOHIITEHH;

10 -unaukarop; 11 - kpounmreitn; 12 - nammouka; 13 - 3ByKOBOM CHrHAIM3aTop; 14 -ajeKkTpoHarpeBaTeib.

B BanHe | ¢ oxXJIaXXIarolled XUAKOCTHIO Ha KPOHIITEWHE 2 3aKpeEIIeH TEpMOCTaT 3.
Ha KPOHIUTeNHe 4 YCTaHABIUBAIOTCS JATYMK TEMIIEPaTyphl 5 U aBapUiHbIM CUTHAIN3ATOP
0.

KoHTpoJib 3a TeMIiepaTypoil OCYIIECTBIISAETCS C IIOMOIIBIO YKa3aTelsd TeMIlepaTyphl 7
U DTAJIOHHOIO TEpMOMETpa 8 3aKpEIJIEHHOI0 Ha KpOoHINTEHHE 9. Hauajo OTKpBITHS U XO/1
K/laraHa TepMOCTaTa OCYHIECTBIIACTCA MHAMKATOpOM 10 3aKperuieHHBIM Ha KPOHIITEHHe
11. KonTposis 32 MOMEHTOM cpabaThiBaHUS aBapUMHOIO CUTHAIM3ATOpa OCYIIECTBIISETCS C
[IOMOINBIO JIaMIOYKd 12 u 3BykoBoro curHanuzaropa 13. IlomorpeB oxnaxmarole

XKUAKOCTHU OCYILECTBIISIETCS C ITOMOIIBIO AJIEKTpoHarpearess 14.

4.4. VCTpoﬁCTBo CT€HAA

CreHp cocTOUT U3 BaHHBI 1 (puc. 9), 6110Ka ynpaBiieHHS 2, 3BYKOBOI'O CUTHAJIM3aTOpa

3, akkymyJssatopa 4.
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1 - BaHHa; 2 - 6J10K YIIpaBJICHHUS; 3 - 3BYKOBOM CUTHAIM3ATOD; 4 - aKKYMYJIATOD; S - IEPErOpoaKa; 6 - JaTJuK
TEMITIEPATYPLL, 7 - aBApUAHBIN CUTHAIIM3ATOP; 8 - KPOHIIITENH; 9 - TEpMOCTaT;
10 -anexTpoHarpeBarebHbBIN 3JIEMEHT; 11 - HHauMKarop; 12 - atamoHHbI TepMoMeETp; 13 u 14 - mranry;
15 n 16 - xpoHmtenHsl; 17 - 6ont «3azemiieHue; 18 - ykazarenp TeMnepaTypsbl;

19 -nepexmoyarens ykazarens TeMieparypsl; 20 - HHIAUKATOp aBapUHAHOIO CUTHAIN3aTopa;

21 -uHpKaTop Hanpsokerus cetd (12 B); 22 - TymO6nep BKIOYEHAS IUTAHUS, 23 - IPEIOXPAHUTEIb;

24 1 25 - pazbeMbl; 26 - KITEMMBI ITOAKIFOYEHUSA YKa3aTelIs TemepaTypBi; 27 - raiika; 28 - KpbIIIKa.

Ha BHyTpeHHEH II€peropoJik€ S5 BaHHBI PAaCIIOJOXKEHBI pPe3bOOBbIE BTYJIKH JJIS
YCTaHOBKM JaTYHKA TeMmnepatypbl 6 , aBaApUWUHOI0 CUTHau3aropa 7/ H KPOHIITEWHA 8 C
TepMocTaToM 9. B HMXXHEM YacTH BaHHBI BMOHTHPOBAH 3JIEKTPOBOIOHAIpEBAaTEJIbHBIN
ynemeHT 10. Manukatop 11 u stanonusiit tepmoMerp 12 ¢ momomnpero wrtadr 13 u 14

Kpenurca K BaHHe | ¢ momompro KpoHiuTerHa 15 u 16. Ha 3amHer 4YacTH BaHHBI

pacnionoxeH 0ot 17 «3azeMineHuey.

Ha Gsi0ke yrnpaBiieHHsl 2 pacoI0KEeHbI YKa3aTelb TeMIepaTypsl 18, nepeximroyareb
yKasarens TeMmIeparypbl 19, MHAUKATOp aBapuMHOrO cUrHaiausatopa 20, WHAMKATOP
HalpsDKeHUs. cety 21, TymOnep BkmoueHus nutaHus (12 B) 22, npemoxpanutens 23,
pasbeM 24 1 NOAKIIOUEHUS aKKyMyJsaTopa 4, pazbeM 25 118 MOJKIIOYEHHS 3BYKOBOI'O
CUTHaJ3aTopa 3, KJIEMMEBI 26 i NOAKIIOYEHUS UCIIBITYEMOIO yKa3aTelsl TeMIIepaTyphl.
Bo wu30exanue 0XOroB IMapaMHd OXJaXJAOmeHd IKUAKOCTH IIpA  NPOBEICHUU
1a00paTOpHBIX paboT NMpeaycCMOTpeHa KpbIlika 28, KOTopasi yCTaHABIHUBAETCS HA KOPIIYC
BaHHBI | ¥ INIOTHO NPUXXHUMAECTCA K KOPIIYCY ¢ NOMOILBIO raiiku 27.

[Ipu mpoBeaeHHM nabOpPaTOpHBIX pPadOT TIPYIIIOBBIM METOJAOM IPEeAyCMOTpPeHa
Bugeokamepa 1 (puc. 10) mosBosstomas oTobpaxaTh HHOOPMALHMIO C KOHTPOJLHO-
H3MEpHUTEIBHBIX NPHOOPOB Ha 3KpaHe BHAeonpoekropa. Ha moacraske 2 (puc. 10)

pacIoJIOKEH CBETOAUOAHBIA (QoHAph 3 MO3BOJISIOMIMN PEryJdpoBaTh OCBELIEHHOCTH

IpHUOOPOB.
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Puc. 10.




S. IIpaBu/ia TeXHHKH 0€30aCHOCTH

[lepen BbIMONHEHWEM J1TabOpaTOpHBIX paboOT oOy4YarolMiCsS JODKEH IPOUTH

UHCTPYKTAX II0 TEXHHUKE Oe30MacHOCTH Ha padodyeM MecTe. BhIMonHATE 1abopaTopHEIE
paboThI pa3pelnaeTcs TOAbKO 1101 PyKOBOJCTBOM IIpeIoaBaTeIs HIH J1abopaHTa.

[Tpu BeINOSIHEHUH paboOT HOJKHBI COOIIOIATHCA CIEAYIOINE IIpaBUIIA:

1. 3ampemiaeTcs BKIIO4YATh B BJIEKTPUUYECKYIO CETh JIEKTpOHAarpeBaTelb CTeHaa Oe3

343CMJICHUSL.

2. 3anpeuiaercs B Ipolecce paboThl CTeHIa MpUKacaThCd K TOKOBEAYIIEM IIOBOIAM

U MCTAJINTMYCCKHUM ACTAJIAM CTCHAA.

3. 3amnpelaeTcs MpOBOAUTH pabOThI MO TEXHUYECKOMY OOCITY)XXHBAHHIO CTEHZA NMPU

BKJIKOYCHHOM B J3JICKTPHYCCKYIO CCTh 3JICKTPOHArpeBaTciic.

4. Bo wuszbexaHwe O0XOroB IapaMH OXJIAXKJIAIOMIEH JXUAKOCTA HaOMOmaTs, 3a

[IOKa3aHUsIMU ITPUOOPOB HA pacCTOSHUM He MeHee 50 cM.

d. llmaBxuil npenoxpaHUTeNb NJODKEH COOTBETCTBOBATh HOMHUHAILHOMY 3HAYEHHIO.
6. B kauecTBe  oXxjaxpamomed IKHAKOCTH  PEKOMEHIYETCS  IPHUMEHSTh

TACTUIIIMPOBAHHYIO BOJY.
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6. IlopsiaioK BBINOJIHEHHS J1A00PATOPHBIX padoT
6.1. JIaboparopHas paborta Ne 1 «IIpoBepka TepmMocraran

1. 3akpenuTh UCCIIEAYEMBIN TEPMOCTAT Ha KpOHIITEHHE & (puc. 9).
2. YCTaHOBUTH Ha pe3b00BOM BTYJIKE IEPETOPOAKH S JIaTYHMK TeMrepaTypbl 6 U

[OACOCAMHUTD IIPOBO/JI MUTAHUS K BEIBOJY JaTUYHKA.
3. 3aIMTh B BaHHY | OXJIaXKAAIOMIYIO )KUJIKOCTh 10 YPOBHS METKH Max.

4. C moMouipto mTadr 13 ycraHoBUTh UHAUKATOP 11 K KiamaHy TepMocTara 9.
5. C nmomomwipto WTanr 14 yCTaHOBUTH STAJIOHHBIA TepMoMeTp 12 B BaHHy 1 ¢

OXJIAXK 1AI0IIeH KUIKOCTBIO.

6. Yepes paszpéM 24 npucoeoUMHUTH 4Yepe3 INpoBoJa akkymyiaaTop 4 (cobmopas
[IOJIIPHOCTB).
/. llepekmroyartens ykaszaresae teMneparypsl 19 Ha Oj10Ke yIpaBiaeHUS 2 IIepeBECTH

B IIOJIOXKeHHe «BBIKIIY.

8. Tymbuep 22 nepesecTty B MnojioxxeHue «Bxkiy» (3aropurcss HHAUKATOP HaNpPsDKEHUS

cetu 21).

9. BrmouuTs BHIIKY 3JIEKTpOHArpeBaTesbHOIro 3jaeMenTa 10 B 3JIeKTpUYECKYIO CETh -

220 B.

Baumanue! Bxmrodars BHIIKY JIEKTpOHArpeBaTEILHOIO 3JIEMEHTA B CETh 0e3

3a3zeMiicHUA SAIIPEIITAETCSI.
10. B MOMeHT Haudana ABMXXEHMS CTpPeJIKM HHAUKaropa 11 ompeneiuTh C MOMOILBIO

yKasareyisa TeMieparypbl 18 M dTanmoHHoro tepmoMerpa 12 Temneparyphsl Hadalla

OTKPBITHS KJlallaHa TepMOCTaTa.

11, Ilo moxasanusaM uHaUKaTopa 11 onpenenuTs MONHEBIH X0 KJIallaHa TEpMOCTATa.
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12. PesynbraTsl U3MEpPEHUN 3aHECTH B TAOJIHITY

I IpuGopsl

Temneparypa °C

MomeHT cpabaThIBaHHS
CTPEJIKH MHIUKATOpa

MoMeHT OCTAHOBKH
CTPEJIKM HHIMKATOpA

YKasarenp TeMIepaTyphl

JDTAJIOHHBIA TEPMOMET]P

IlonHbBIN X004 KJ1ammaHa
TepMOcCTaTa (MM)

13. CocraButs otuet (hopMa otuera [Ipunoxxkenue).

6.1.1. KoHTpOJIbHEIE BOIIPOCHI

1. JIns kakux nesnei ciyKuT TepMocTar?

2. Kaxo# mMatepuan npuMeHseTcs: B Ka4eCTBE aKTHBHOM Macchl TEpMOCTaTa’?

3. HazoBuTe nomnHbiN X0/ Ki1ariaHa TEPMOCTAaTa.

4. HazoBuTe Temneparypy Hadala OTKPBITHS KjlallaHa TEPMOCTATA.
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6.2. JlaboparopHas padota Ne 2 «IIpoBepka naTyrka TeMIepaTypbl»

1. YCTaHOBUTH HCCIEAYEMBIM JaT4MK TeMmeparypbl Ha pe3bO00BOM BTYIIKE
MEPErOPOaKH S5 (pHC. 9) U MOJICOEAUHUTH IPOBOJ MUTAHUS K BBIBOAY JIaTYHKA.
2. 3aIUTh B BaHHY 1 OXJIAXAIOLIYIO XUIKOCTh 1O METKH max.

3. C nomompro mrtadr 14 yCcTaHOBUTH 3TAJOHHBIM TepMoMeTp 12 B BanHy 1 ¢

OXJIaXJaroleH KUIKOCThIO.

4. Yepes pazpeM 24 NPUCOCAMHUTHL 4Yepe3 MNpoBOL aKKymyuasarop 4 (cobmropas

MOJIAPHOCTB ).

5. Ilepekmtouarens ykasarened TeMiieparypsl 19 Ha Ojloke yrpaBlieHUS 2 NEPEBECTH

B ITOJIOXKeHHE «BBIKI.».

6. TyMbnep 22 nepesecty B moJioxkeHHe « BKi» (3aropuTcs HHAUKATOP HAIIPSKEHHS

cetu 21).

7. BKIFOYHATH BUIIKY JJIEKTpOHArpeBaTeibHOro 3jeMeHTa 10 B 3JIeKTpHYECKYIO CeTh

~220 B.

BuuMmanue! BrxiatouaTs BUWIIKY 3JIGKTpOHArpeBaTeILHOIO DJJIEMEHTA B CeTh 0e3

3a3zeMiieHusA JAIIPEILIAETCA.

8. CpaBHUTHL pe3yJibTaThl IIOKAa3aHHWM J3TAJIOHHOIO TepMomeTpa 12 ¢ NokKa3zaHHUIMH

yKas3arTess TeEMIEepaTypbl CTEH/1a, Pe3YJIbTAaThl 3aHECTH B TAOIHITY

[Tpu6ops! Temmeparypa °C
JTaJIOHHBIH 40 50) 60 70 80 90 100
TEPMOMETP
YKaszarens
TEMIIEPATYpPhI CTEH/A

9. CocraButh otuet (popma otyeta cM. Ilpunoxenue).

6.2.1. KOHTpOJIbHBIE BONPOCEI

1. Jiist kakux 1ened CyXUT JaTYUK TEMIOEPATYPhI?
2. UT0 CIIy’)XUT yIPaBISIOLIMM 3JIEMEHTOM JaTYHKa TeMIIEPaTyphl?

3. I'ne ycraHaBnuBaeTcs naTYUK TeMIIEpaTyphl?
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6.3. JlaboparopHas pabota Ne 3 «IIpoBepka ykazaresus TeMIepaTyphi»

1. Iloncoenunute HccneayeMblil ykasatenb TeMIilepaTyphbl OJIOKa yIpaBieHHS 2 K

KiieMMmaMm 25 (puc. 9).

2. llepexmroyarens ykazareneit Temneparypsl 19 nepeBecTH B HosioxeHUe «BKi».

3. YCTaHOBUTHh Ha pe3bOOBOW BTYJIKE IEPErOpOAKH 5 HAaTYHK TeMIEpaTypel 6 H
[IOACOEAUHUTDH IIPOBOJ [TUTAHUS K BBIBOAY AaTUYHKAa.

4. 3anuTh B BaHHY | OXJIaXX1aIONIYIO )KHIKOCTE IO YPOBHS METKH max.

5. C moMomplo mTaHr 14 ycTaHOBUTH JITalOHHBIH TepMoMmeTp 12 B BaHHY 1 c

OXJIAXKIAIOIIEH )XKUIKOCTBIO.

6. yepe3 pa3beM 24 IPUCOEAMHHUTH dYepe3 IMpOBOA akkymyasTop 4 (cobiromas

[IOJISIPHOCTB ).

7. Tymbnep 22 nepeBectr B nonoxenue « Bk (3aropurcss HEAMKATOP HAMIPSHKEHMUS

cetu 21).

8. BKJIIOYHMTH BHJIKY JJIEKTPOHATrPEBATENBHOTO 37IeMeHTa 10 B JIEKTPHUECKYIO CETh =

220 B.

BunManue! BxIFOUUTP BWIIKY 3JIEKTpOHArpeBaTeJIbHOIO DJIEMEHTa B CETh 0Oe3

3azeMiieHus 3AIIPEHIAETCAI.

9. CpaBHUTE pe3ylbTaThl IIOKa3aHUM STAJIOHHOTO TEPMOMETPA C IIOKA3aHUSIMU

UCCIIEAYEeMOT0 yKa3aTellsd TEMIIEPATyPbl, PE3YJIbTaThl 3aHECTH B TaOJIHILY

[Tpu6ops! Temnepatypa °C
OTAJIOHHBI TEPMOMETP 40 50 60 70 80 90 100
HccnenyeMeii
yKasaresb TeMIEPATYphI

10. CocraButs otuer (GpopMa orcueta cm. [Ipunoxenue).

6.3.1. KOHTpOJIbHBIE BOIIPOCEI

1. Jlns xakux nenen ciyXuT ykazaTeab TEMIePaTyPhl?

2. HazoBute Tun ykazaresns TeMnepaTypel.
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6.4. Jlaboparopnas padota Ne 4 «IIpoBepka aBapuiHOTO CUTHAJIM3aTOPa

] YcraHoBUTH Ha pe3b0OBOM BTYJIKE IIEPErOpOJKH S5 JaTYHK aBapUMHOIO

CUr”ajmsaropa 7.

2 3amuTh B BaHHY | OXJNa)XOAIOIIYIO XHUJAKOCTh J0 YPOBHSI METKH max.

3 YcTaHOBUTH KpbINIKY 28 Ha BaHHY 1 U ¢ MOMOIIBIO Talku 27 IJIOTHO 3aKPENUTh

Ha KOPITyC€ BaHHHI.
4 1lopcoenuHUTH MPOBOM HUTAHUSA K BRIBOY JaT4yuKa 7.

) IloaximrounTs MIHYP 3BYKOBOI'O CUTHAIM3ATOpa 3 K pazbeMy 25 OJIOKa yIpaBIeHUS

6 TymbGnep 22 nepeBecTu B noJjioxkeHue « BKim» (3aropurcss HHIUKATOP HAIPSIKEHHUS

ceTH 21).

7 BKIIOYHUTE BHIKY 3JIEKTpPOHArpeBaTebHOrO 3jeMeHTa 10 B 3IEKTPHUYECKYIO CETh

~ 220 B.

Baumanue! BKIOUUTE BUIIKY 3JIEKTpOHArpeBaTelbHOIO »JJEMEHTa B CeTh 0e3

3azeMiieHus 3AIIPEIITAETCSI.

8 B MoMmeHT cpabaThiBaHUs MHAMKATOpa aBapMHHOIO CHIHAJIH3aTOpa M 3BYKOBOTO
CUTHAJIM3aTopa ¢ IIOMOIUBIO JTaJOHHOIO TepMoMeTpa 3adUKCHPOBAThH TeMIIEpaTypy
cpabaTbIBaHMs JAaTYHKa aBAPUMHOTO CHTHAIM3aTopa.

9 Pesynbrarel U3MEpPEHUM 3aHECTH B TAOIHILY

[Tpubop [ToxazaHus 3TanoHHOro TepMmomerpa “C

MuagukaTop aBapuiiHOTO U 3BYKOBOI'O
CUTHaJIN3aTopa

10 CocraButs otyeT (hopma otuera cM. [Ipuioxenue).

6.4.1. KoHTpObHBIE BOIIPOCHI

I. JIns kakux mesen cxy>XUT aBapuHHBIN CUTHAIU3ATOP?
2. HazoBure npu Kakod TeMmmepaTrype, OXJIXTAIOLIEH XKHIKOCTH cpabaThlBaeT JaTUHK

aBapUHUHOI'0 CUTHAJIHU3aTOpA.
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1. Ileab pa®oThl

YkazaTelb Ledb HacTosIIel 1abopaTopHOU pabOTHL.

2. TeopeTHyecKHe OCHOBBI

[To teme nabopaTopHOM paGOTHI MOSCHUTH NPUHLMUII PAabOTHI arperaToB, CHUCTEM,

MCXdHHU3MOB U ﬂeTaneﬁ, naTh OCHOBHBIC ITOHSATUS U OIIPCACTICHMA.

3. Coaep:xkanue padOTHI

VkazaTenb nepevyeHs 000pyaOBaHUs, OCHACTKH, MHCTPYMEHTA IPUMEHSAEMOro IIpH
BBITIOJIHEHUH JJa0opaTopHO# padoThl. IIpuBECTH CXeMy U ITOPS/I0K BBIIIOTHEHHS, IIPOBECTH
SKCIIepUMEHTAIbHEIE UCCIIEIOBAHUS U PE3YJIbTAThl 3aHECTH B TAOJIUILY .

4. OTBeTHI HA KOHTPOJIbHBIE PA0OTHI

JlaTh OTBETHI, HA KOHTPOJIBHBIE BOIPOCHI, IPUBE/IEHHbIE B 1abopaTopHor padoTe.

5. BuiBoJ

Crenath BBIBOJ 0 paboTOCIIOCOOHOCTH HCCIIEyeMoro Ipubdopa.
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