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BBenenue

JBurarenu CTUpIMHTA MOTYT IPUMEHSITHCS JJIs1 TPEBPAIICHUS B
AIIEKTPOIHEPTHUIO JII0O0H TernoThl. Ha HUX BO3nararoT HaAeXK/ bl 10 CO3JJaHUI0
COJIHEYHBIX AJIEKTPOYCTAHOBOK. VX MPUMEHSIOT KaK aBTOHOMHBIE I'€HEPATOPBI
U1t TypucToB. HekoTopbie peAnpusTHsl BBIITYCKAIOT T€HEPATOPHI, KOTOPHIE
pabotaroT oT KoH(pOopKHU ra3oBoil neun. NASA paccmaTpuBaeT BapUaHThI
TE€HEPATOPOB HA OCHOBE «CTUPJIMHIA», pa0OTAIOLIUE OT AIEPHBIX U
PaaMOU30TOIHBIX UCTOYHUKOB TeTlIa

Heab padoTel: co3nate ABuraresib CTUPIUHTA, IPOAHAITU3UPOBATH
YCTPOMCTBO €ro padoTHl.

3amavuu:

1.M3yuute Teoputo o asurarene CTupavHra

2.Co3pate moaens asurarens CTupauHra

3.IIpoBecTu UCHbITAHUE MOJETN

4.00BSACHUTH MPOUCXOASAIIUE TTPOLIECCHI ¥ MPUHITUTT PaOOThI
5.Beranciuth K03)PUIUEHT MOJe3HOTO ACHCTBUS
6.0npenenuth pe3yIbTaTUBHOCTD ABUTATENS

MeToabl ucciie10BaHUSA:

* CoOop u 06pabdoTka nHpopmMauu

* [Tlouck Hanbosee oNTUMAILHOTO BUAA MaTepHUaia s CO3AaHus
KOHCTPYKLINHU

* Coszmanne mozaeny apuratenst CTHpIIMHTA

» HaGmronenue 3a paboToit nBuraTens

* H3ydeHne mapaMeTpoB, OJyUYESHHBIX TPU CO3TaHUN MOJICITH
* AHaim3 pe3ysIbTaTOB MCCIICAOBAHUS

IIpakT4Yeckasi 3HAYUMOCTb: JAHHBIN JIBUTATEJIb IPUMEHSECTCS IS
peoOpa30BHUS HEOOJBIITOTO KOJIMYECTBA TEIJIOBOM YHEPTHUH.

I'mnmore3a: JABUTI'aTCJIb CTI/IpJ'II/IHFa BO3MO’KHO CO31aTh B JOMAIIHUX YCIIOBUAX
M3 IIOJAPYUHBIX CPCACTB, oe3 IMPUMCHCHUA CIICHHNAJIbHBIX TEXHOJIOTUH.



JABurarejab Ctupaunra. OCHOBHbIEC MOHATHSA

JBurarens CTUpArHIra — TEIJIOBas MalllHa, B KOTOPOU JKHUJIKOE WIIH
razoo0pasHoe padouee TeJIo JIBUKETCS B 3aMKHYTOM 00bEME, pa3HOBUIHOCTh
JIBUTaTelisd BHENTHEro cropaHus. OCHOBaH Ha MEPUOJANYECKOM HArpeBe 1
OXJIQXKJIEHUH paboyero Tena ¢ U3BJICYCHUEM SHEPTUH U3 BOZHUKAIOILIETO MPU ATOM
n3MeHeHus: 00béMa padoyero Tesna. OOBIUHO B POJIU paboyero Tejaa BhICTYIAET
BO3/yX, HO TaKXe UCIOJIb3YIOTCA BOAOPO U reuii. MoskeT paboTaTh HE TOJIBKO
OT C)KUTaHMS TOILJIMBA, HO U OT JIFOOOTO UCTOYHMKA TEILIA.

Wuxenepsl noapas3aenstoT npurarenu CTUpIMHIa Ha TPU pa3InYHbIX BUJA:
o 0o-CTHpJHHT

OTOT ABUTaTeNb BKIIIOYAET B c€0s1 1Ba OT/IETBHBIX PA0OYUX MMOPIIIHS.
Kax b1l mopuieHb pacnoyioxkeH B OTACIbHOM IUIMHPE. XOJIOHBIN
HUJIMHAP HAXOJUTCS B TEIJIOOOMEHHUKE, a TOPSYUN HArpeBaeTcs.

o B-CTupJuHr ¢ poMOMYECKUM MEXAaHU3MOM U PEr€HEPATOPOM

[{unmrHIp ¢ TOPIIHEM OXJAXAAETCSA C OAHOW CTOPOHBL, U HATPEBAETCS C
IIPOTUBOIIOJIOKHOM CTOPOHBL. B MIIMHApE nepeMenaeTcs: CUI0BON
NOPILIEHb U BBITECHUTEIb, CIYKAIUMI JUII YMEHBIIEHUS U YBEIUYECHHUS
o0bema pabodero raza. Perenepatop BHITIONHSET 00OpaTHOE MEpEeMEICHUE
OCTBIBILEIO I'a3a B HArpETOE MPOCTPAHCTBO JABUTATEIS

o y-CTupJuHr 0e3 pereHeparopa

Bcs cucrtema cocTouT m3 AByX UMIMHAPOB. [IepBblid IUIMHIP BECh
X0JIOJHBIN. B HeMm nepemeraeTcs padounii nopiieHb, Bropoi nuiusp ¢
OJIHOM CTOPOHBI HATPETHIM, a C APYTOM — XOJIOAHBIN, U IPEAHA3ZHAYCH IS
MEepEIBUKECHUS BBITECHUTEIS. PerenepaTop 1Jisi nepeKayku OXJIaxKI€HHOTO
ra3za MOXeT SIBJISTHCS OOIIUM JUTSI IBYX IHJIMHIPOB, TUOO MOXKET OBITh
BKJIFOUYEH B YCTPOWCTBO BBITECHUTEIIS.

I1o 3aKOHY TEpPMOJIMHAMUKHU U3BECTHO, YTO JABICHUE, TEMIIEpPATypa U
00BEM HJeaNbHOrO ra3a B3auMOCBSI3aHbl U CIEAYIOT 3aKOoHY pV=nRT
(YpaBHEHUE COCTOSIHUS UICAIBHOTO Ta3a) TAe:

p — IaBleHUE Ta3a;

V — 00BEM rasa;

N — KOJWYECTBO rasa;

R — yHHMBepcalibHas ra30Basi MOCTOSHHAS,

T — Temneparypa rasa B KeJIbBUHAX.



DTO 03HAYaeT, YTO MPHU HAIPEBAHUHM ra3a ero 00bEM YBEJIIMUMBAETCS, a IPU
OXJIaXJIeHUH — yMeHbluaercs. [Ipu HarpeBanuu ra3 cosepiiaer padoTy
(HampuMep, TOJKAET MOPILIEHb) U oxJaxaaercs. CKaTh OXJIaKIECHHBIN ra3
IPOLLE, YEM YAECPKATh PACIIMPSAIOMIMIICS rOpsiunid (Ha CKaTHE XOJIOLHOTO
ra3a «pacxoJlyeTcsi» MEeHbIIIe padOoThl, YeM BBICBOOOK1aeTCsa pabOThI pU
HarpeBaHUM U PACUIMPEHUH TOTO KE CaMoro rasza). 9To CBONCTBO ra30B U
JISKUT B OCHOBE paOoThI aBuratens CTUpIUHTA.

HUctopus neuraresass CTUPJIUHTA

B XIX Beke uHk’eHepbl XOTEIU CO3/1aTh O€30MACHYIO 3aMEHY MTaPOBbIM
JBUIaTEIIIM TOTO BPEMEHHU, KOTJIBI KOTOPBIX YaCTO B3PBIBAIIMCH U3-3a BBICOKUX
JaBJICHUH 1apa U HENOAXOJALIMX MaTepUasIoB I UX IIOCTpONKU. MneanbHoe
pelieHue npeyioxkui cBsieHHUK Pooept CTupauHr, [BUraTelb KOTOPOro MOT
peoOpa3oBbIBaTh B pabOTy JH00YI0 pa3HUIly TEMIIEpPATyp.

CrtupauHr 6bU1 BecbMa 00ECIIOKOEH TPaBMAaTU3MOM paboumX, padoTaroUX B €r0
IIPUXOJE C MMAPOBBIMU JBUTATEISIMH. ODTH JIBUTATEIN YaCTO B3PhIBAIUCH U3-3a
HU3KOT0 KayecTBa METajlia, U3 KOTOPOTO0 OHU U3rOTaBIMBAIUCh. bosiee mpouHoTro
MaTepHuaia B T€ roJibl He cyliecTBOBan0. CTUPIMHT PEIIMII yCOBEPIIEHCTBOBATH
KOHCTPYKLHIO TEIUIOBOTO JIBUraTels C/eaB ero 6ojee 0€301nacHbIM.

CrupauHr npuayMan ycTpoiCTBO, KOTOPOE OH Ha3Ball «3KOHOM Teriay (ceivac
TaKO€ YCTPONCTBO HA3bIBAIOT PET€HEPATOPOM WIIH TEINIOOOMEHHUKOM). ITO
YCTPOMCTBO CITYXKHUT JIJIsl TOBBIIIIEHUS TETUIOBOM d(PPEKTUBHOCTH PA3IUUHBIX
nporieccoB. CTUPJIMHT TOJTYYMII MATEHT Ha JABUTATEIb C «OKOHOMOM Teria» B 1816
rony. JIsurarens CTUpJIMHTa HE MOXKET B30PBATHCS, IOTOMY YTO pabOTaeT Mpu
OoJiee HU3KOM JIaBJICHUH, YEM MMapoBas MallluHa, ¥ HE MOXKET MPUYNHUTH 05KOTH
napoM. B 1818 oH mocTpownst nepBbIi TPaKTUYHBIA BAPUAHT CBOETO JIBUTATENS U
MCIOJIB30BaJ €r0 B HACOCE M1 OTKAYKHU BOJIbI U3 Kapbepa.

CocTraBHBIE YacTH ABHUTATEJIA

B nunuHape TenioBoi MaliMHbI BO3AYX MEPEl paCIIMPEHUEM HAarpeBaIcs, epe
cKaTheM oxJiaxkaaics. Beepxy nunuaapa 1 HaxoguTcs BoAsiHas pyoarka 3, 1HO
[UJIMH]Ipa HEMTPEPHIBHO HArpeBaeTcs OorHeM. B muiHApe pacnoiokeH padoduit
MOPILIEHb 4, UMEIOIINN YITIOTHUTEIBHBIE KOJIbLA. MeX Iy NOPIIHEM U THOM
LUUJIMH]IPa PACIOJIOKEH BBITECHUTEND 2, MEPEIBUTAIOIIUNCS B IUIUHIPE CO
3HAYUTENBHBIM 3a30POM.



Bo3nyx, Haxoasmuiics B HWIMHAPE, IEPEKAYMBAETCS BBHITECHUTENEM 2 K THY
MOPIIHSA WIM HUIWMHPA. BEITECHUTEND IBUXKETCS MO IEMCTBUEM IITOKA S,
MPOXOISIIETO Uepe3 yIIoTHeHUe nopiiHA. [1ITok B CBOIO ouepeib MPUBOJIUTCS B
JIEVCTBHUE IKCIIEHTPUKOBBIM YCTPOKWCTBOM, BPAIIAIOIIMMCS C 3aMa3AbIBAHUEM Ha
90 rpamaycoB OT npuUBOAA MOPIIIHS.

B IMO3UINH «a» INOPIICHDb PACIIOJIOKCH B HIKHEH TOYKEC, a BO3AYX HAXOJIHUTCA
MCIKAY MMOPIIHEM U BBITCCHUTCIICM, OXJIAXKIACTCA CTCHKAMU LIUJINHAPA.

B crenyromieit mo3uiuu «0» BHITECHUTENb TIEPEMEIIACTCS BBEPX, a MOPIICHD
OCTaeTCsA Ha MecTe. Bo3nyX, HaXOAAIIUNCS MEXAY HUMU, BBITAJIKUBAETCS KO IHY
LHUINHAPA, OXJIAXKIASACh.

[To3unus «B» — pabouasi. B Hell Bo31yX HarpeBaeTcst JHOM IMJIMHAPA,
pacmmpsieTcs U MOJHUMAET JBa MOPIIHS K BEpXHEW MepTBOM Touke. [locne
BBITNIOJIHEHMSI paO0Yero Xo0/1a BEITECHUTEb OITyCKAeTCs KO JHY HUIMHIPA,
BBITAJIKMBAsA BO3YyX IO/ NOPIIEHb, U OXJIAXKAASCH.

B no3unmn «r» oxJ1axaeHHBIA BO3IyX TOTOB K CKATHIO, M TIOPIICHb
nepeMeIaeTcs OT BEpXHEW TOUKM K HIKHEH. Tak kak paboTa coxaTus
OXJIQXKJICHHOTO BO3/lyXa MEHbIIIE, YeM paboTa pacIIMpEeHHs] HArpeToro Bo3ayxa, TO
oOpa3zyeTcs mosie3Hasi paboTa. MaxoBUK MPU ATOM CITYKHT CBO€OOPa3HBIM
aKKyMYJISITOPOM DHEPTHUH.



IIpenmyniecTBa M HEOCTATKU MO EIH

IIpeumyuiecrsa

1.

w

MunumaJbHBIA Bpea AJ51 OKpYkawieil cpeabl. CropaHue TOIIMBA
MIPOUCXOJIUT BHE BHYTpPEHHEro o0beMa asurarens (B oTauuuu ot JIBC), uto
MIO3BOJIIET 00ECIIEUUTh PABHOMEPHOE TOPEHHE TOILJIMBA U MOJTHOE €0
JOKUTaHue (T.e. 0TO0p MaKCUMyMa CoJiepKalleicsi B TOIUIMBE YHEPTHUH, U
MUHHMHU3AIMUS BBIOPOCa TOKCHYHBIX KOMITIOHEHTOB)

B xkadecTBe TOIJIMBA MOKET MCIOJIb30BATHCA JII000I MCTOYHUK TeIIA.
HIupoxkuii CieKTP BO3MOKHOI'0 IPUMEHECHUS.

Boabmas norennuanbHass MomHocThb. KITJ[ nBurarens CtupiavHra
MoxeT nocturath 65-70% KII/I ot nukna KapHo npu COBpeMEHHOM YPOBHE
MIPOEKTUPOBAHUS U TEXHOJIOTUU U3rOTOBJICHUS. Kpome Toro, KpyTaiuii
MOMEHT JBUTATENS ITOYTH HE 3aBUCUT OT CKOPOCTH BpallleHUA KoJeHBana. B
JIBUTATENSIX BHYTPEHHETO CrOpaHus HAITPOTUB MAKCUMAJIbHBINA KPYTSIIUN
MOMEHT JOCTUTAETCS B Y3KOM JUAINAa30HE YaCTOT BPAIlCHUA.

IIpocToTa KOHCTPYKUMH.

YBequ4yeHHbIN pecypc. [Jsuratens He byaeT "KanpusHuyaTth" n3-3a notepu
MCKPbIl, 3aCOpuMBLLEroca KapbtopaTopa UaN HU3KOTo 3apsaaa akKyMyasaTopa,
NMOCKO/IbKY HE MMeeT 3TUX arperatoB. [ToHATMe "aBuraTenb 3arnox" He MeeT
cmbicna ana CTupanHros. CTUPAVHT MOXKET OCTAHOBMUTLCS, €C/IM HArpysKa
npeBbIWaeT pacyeTHy. MoOBTOPHO 3aMycK OCYyLLEeCTBAAETCS OAHOKPATHbIM
NPOBOPOTOM MaxOBMKa KOJIEHYaTOro Bana.

becurymHoOCTD.

Henocrarku

1.

PecypcoémrocTb. OCHOBHOM HEOCTATOK ABUraTENs. Y JBUTATEIEH
BHEIITHETO CropaHus B o01iem, u apuratesst CTUpIMHTa B YaCTHOCTH,
pabouee Teno HEOOXOAUMO OXJIAXKAAaTh, U 3TO MPUBOAUT K CYIIECTBEHHOMY
YBEJIMYEHUIO MacCcorabapuTHBIX MOKa3aTesield CUIIOBOM YCTAHOBKHU 3a CUET
YBEIIMYEHHBIX PaAUaTOPOB.

s moyyeHust XapakTEPUCTUK, CPABHUMBIX € Xapaktepuctukamu JIBC,
MPUXOJIUTCS] IPUMEHATH BbICOKHE JaBiieHus (cBbiiie 100 aToMOB) U
CTeIMaIbHBIC BUJIBI pa00YeTo Tejla — BOJOPO, TEIHA

Temnuio He moaBOAUTCH K padouemMy Tesly HeNOCPeACTBEHHO. 3-3a yero
KII/] okxa3pIBaeTCsS HUXKE, YEM MOKHO OBLIO 0XKUJIAThH



IIpuMeHeHune aABUraTes A

JIBuratens CTUPIIMHTA TPUMEHUM B CITydasx, KOrJa HE0OX0IMM KOMITAKTHBIH
npeoOpazoBaTeNb TEIIOBOM SHEPTHH, TIPOCTON TI0 YCTPOUCTBY, 0O, KOTIa
3¢ (HEKTUBHOCTH APYTHUX TEIUIOBBIX JIBUTATEIICH OKA3bIBACTCS HIDKE: HAIPUMED,
€CIIA Pa3HUIIBl TEMIIEPATyp HETOCTATOYHO /ISl PaOOTHI TAPOBOM MM TA30BOM
TypOUHBI.

Ceronns uccienoBaHus ycTaHOBOK CTUPJIMHTA IS ITOABOIHBIX, KOCMUYECKHUX U
JIPYTUX YCTAaHOBOK, & TAKXKE MIPOCKTUPOBAHNE OCHOBHBIX JBUTATEIIEH ITPOBOASATCS
BO MHOTHX 3apyOeXHBIX cTpaHax. Takol BRICOKMI HHTEpec K MoTopam CTHpIMHTa
CTaJl UTOTOM MHTEpeca OOIIECTBEHHOCTH B 0Opb0€E C 3arpsi3HeHueM atMocepsl,
IIyMOM M COXPaHEHHEM IIPUPOJIHBIX YJHEPTETHUYECKUX UCTOYHUKOB.

I[BI/IFEITGJ'II/I CTHpHI/IHFa MOI'YT IPUMCHATBCA I IIPCBPAICHUA B 3JICKTPOSHCPI'UTO
TCINIOTHI COJTHCYHBIX JJICKTPOYCTAHOBOK.

WX npUMEeHSIOT KaK aBTOHOMHBIE T€HEpaTOpbl Jis TypucToB. HekoTopslie
NPEANPUATHS BBIITYCKAIOT FT€HEPATOPbI, KOTOPbIE pad0TAIOT OT KOH(POPKHU Ta30BOM
HIEYH.

[TpeumymectBa « CTUpAUHTA» TIPUBEIN K TOMY, YTO BO BTOpPO# mojioBuHE XX Beka
BOeHHO-MOpcKko# (ot [lIBenuu u SAnoHun yka3piBajiyu Ha BOZMOXHOCTb
YCTaHOBKH Ha IMOJIBOJIHBIX JIOAKAX BO3TyXOHE3aBUCUMBIX ABUTaTesneil CTUpIuHra.

NASA paccmaTpuBaeT BapraHThl T€HEPATOPOB HA OCHOBE «CTUpIMHTAY,
paboTaroiue oOT SIAEPHBIX U PAAMOU30TONHBIX UCTOYHUKOB TEILIA.

JdTranbl COOPKHU

JIBuratens BHEHIHETO cropanusi CTUpJIMHTA, UCTIOJIB3YET OTHOMMEHHYIO
COBOKYITHOCTD SIBJICHUN. DPGHEKT OT MPOTEKAIOIIETO ACUCTBUS B MEXaHU3ME
BBICOK. biiarogaps 3ToMmy €CTh BO3MOKHOCTh CKOHCTPYUPOBATH IBUTATEIIb C
HEIUTOXUMU XapaKTePUCTUKAMU B paMKaX HOPMaJIbHbBIX ra0apuTOB.

J{nst cOOpKU KOHCTPYKIIMM HEOOXOUM LUJIUHIP, B BUJIC aTFOMUHHUEBOM OaHKU,
oobvemoM 330 mut. Lununap oOpezaetcs 10 BbICOTH 90 MM, ¢ yUeTOM OTCYTCTBUS
HEPOBHOCTEW Ha KPOMKe OaHKH, JJII COXPAHEHUS TPOYHOCTHU allfoMUHMS. J{HHIIIEe
JeTail HEOOXOUMO MPOTHYTh, YTOOBI OHO HE BHICTYNAJIIO BO BHYTPEHHIOIO YaCTh
WIHHIPA.



Jlanee BbIpe3aeTcs 3ariymika QUIMHIpa, BeICOTOM 25 MM. [0 ee neHTpy
HE0O0XO0MMO MTPOCBEPIIUTH OTBEPCTUE, TUAMETPOM 5 MM.

BriTeCHUTEND N3TOTABIMBAETCS U3 IBYCJIOMHOTO KAPTOHA, HA KOTOPOM
BBIPE3AIOTCA JIBa JUCKa, 1uaMeTpoM 60 MM, U MmoJiocka kapToHa JyiuHoi 180 MM u
mupuHoi 35 MM. K ofHOMY U3 TMCKOB NMPUBSI3bIBAETCS PHIOOJIOBHAS JIECKA, KO
BTOPOMY HEOOXOAMMO MPUKJIEUTh IPy3uK. BHEIIHUI CJION ¢ OTHOU CTOPOHBI
KapTOHHOI mosnocku cHumaetcs. Jlanee o0beAMHAIOTCS 3 AeTalu, MyTeM
CKJICMBAaHMS MX B Kapkac B Bujie KOpoOku. ClieyIoIIiM I11aroM Kapkac
o0TATMBaeTCs MUIEBOU (POIBIoil, ¢ N30eraHueM OTKPBITHIX IIEIeH MEXIY
KApTOHOM.



OcHOBHas 3a/1a4a BBITECHUTEIIS 3aKJIIOYAETCS B [IOOYEPENHOM MEPEMEIICHAN
paboyero Tena U3 NPOTUBOIIOJIOKHBIX KOHIIOB IMJIMHAPA (MMEIOIIUX Pa3HyIO
Temreparypy). BeiMelienue Bo3ayxa IpoMCX0IUT 3a C4ET COOCTBEHHOTO 00bemMa
BbITecHUTENS1. HeoOxo1umMo 100UThCS MaKCUMaIbHOU T€pMETUYHOCTH
KOHCTPYKIUH.

Jlanee U3roraBiMBaeTCs repMeTU3NpYoIIas BTyJKa. Mcrnonap3yercs mIacTuKoBast
KapTa, Ha KOTOPOM HaMedaeTcsi OKpykHOCTh nuamerpom 30 mm. [1o cepenune
OKPY>KHOCTH IPOKAJIBIBAETCSI OTBEPCTHE, YEPE3 KOTOPOE TOJKHA POUTH JIECKa.
Hy»xHo npuaepkuBarbCs IByX KOHEUHBIX LIEJIEH:

1) Iepemermaemas uepe3 BTYIJIKY JieCKa TOJDKHA UMETh CBOOOHBIN XOJI, C
MaKCHUMaJIbHO HU3KUM TPEHHEM.

2) Brynka He JOJDKHA MPOITYCKaTh Yepe3 ceds Bo3ayX. Tak kak CTUPIMHTH CO
cnaboif KoMITpeccHel OUeHb YyBCTBUTEIbHBI AK€ K MaJI03aMETHBIM
yTeukam paboyero Tena.

Brynka ¢ukcupyercs ¢ BHyTpeHHEW CTOPOHBI 3arIyIKH LHUJIMHIPA POBHO IO
LEHTPY. MECTO COCTBIKOBKH 3JIEMEHTOB 3aJIMBAETCS LEJIBHBIM CIIOEM KUJIKOTO
repMeTHKa.

[ToBepx 3arnyiiku pa3meniaercs 0apbep B BUIE LWIUHIPA, 71 N30eraHus
MONaJaHus BOJIbI U3 pe3epByapa OXJIaXJACHUS Ha BTYJIKY.
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Hanee 3arnyiika BcTaBisieTcs B uauHap. OHa J0JKHA PACIIONOKUTHCS Ha TAKOM
YpOBHE, ITPH KOTOPOM XOJ BBITCCHUTEIIS OT BEpXHEH 10 HMKHEH TOUKH OyIeT
COCTaBJIATH 26 MM.

B xauectBe CTOCK, YACPIKUBAIOIINUX KOJCHBAJ, UCITIOJIB3YIOTCA ABC JCPCBAHHBIC
JIMHCHKH. O,I[Ha N3 HUX IIPHUKIICUBACTCA HA BBICOTC 30 MM OT JHa MUJInHAPA.

CuioBO# 4acThi0 MOTOpA CIYKUT AUadparMeHHas MOPIIHEBas, 38 OCHOBY
KOTOPOH B3ST OAJUIOHYUK JuaMeTpoM 35 MM U BeicoToil 30 mMm. COOKy
IPOEIIBIBAETCS] OTBEPCTUE MOJI COETUHUTENBHYIO TPYOKY AuameTpoM S5 mm. Takoe
K€ OTBEPCTHE MTPOJIEIBIBAETCS B MIMHAPE Ha BbIcOTE 20 MM OT BEPXHETO €T0
kpas. [lopiuiHeBast 0CHOBa MOHTHPYETCSI HA CTOMKE C TOMOIIBIO XOJIOAHOW CBAPKH.

CoeaunuTenbHas TpyOKa KJIEUTCS K MOBEPXHOCTU LUIUHAPA U OTBEPCTHUIO HA
nuadparMeHHOM MOPIIHEBOM.

B nopirHeBoit ocHOBE BbIpe3aeTcs KianaH copoca U3JIUMIIHETO TaBICHHUS.
[TopireHb cocToUuT K3 23 MM KpBIIIKHU U 20 MM IUIACTUKOBOM 1IANObI, MEXKIY
KOTOPBIMU 3a3KMMaeTcs MeMOpaHa. MeMOpaHa HaTATMBAETCs HA MOPIIHEBYIO
OCHOBY.

Heobxoaumo mpoBeCTH SKCIIEPUMEHT, HATPEB IMUIHHAP, HY>)KHO U3MEPUTD
aMILUIUTYLy XOJa IMOPIIHS NP NEPEMEIICHUN BBITECHUTES.

KoJsieHBan u3rotaBiauBaeTcs U3 aAIFlOMUHUEBOM CUIbl AuaMmeTpoM 3 mm. 13 Hee
BbITMOaeTCa KOHCTPYKIUA. V3 CKpenKu N3roTaBiInBaeTCsl KPIOUOK, KOTOPbIT
KpPEMUTCS Ha CepeuH KoJieHBana. Ha Kprouok npuBs3bIBAETCA KOHEL JIECKH.
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Han nopurneM ycranaBinuBaeTcs IaTyH.

MaxoBo€e K0JIeCO U3rOTaBJIUBAETCS U3 AJTIOMUHUEBON OaHKH, B €T0 LIEHTP
KPENUTCsI TPY3HUK U KOJIECO YCTAHABIMBAETCS HA KOHIIE KOJICHBAJIA.

IIpouecc padornl auraress. Boranciaenne KIIJ{

Bce tepmoaunamuueckue mporueccsl, mpoucxosaiume B Ctupiunre 0a3upyroTcs Ha
OCHOBHOI (pOopMyJie TEPMOJIMHAMUKH - YPAaBHEHUM COCTOSIHUS UAECATBHOIO rasa:
PV=vRT. Bce npoueccsl MpOTEKAIOT ¢ U3MEHEHUEM AAaBJICHUS, TEMIIEPATYPHI U
o0bema.

JlaBienune P
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[Ipu HarpeBanuu Ha 1 rpaayc ras yBeauuuBaeT cBoi 00beM Ha 1/273 gacTh OT
MEPBOHAYATILHOTO. 3Has BCE 3TO MOKEM BBIUUCIUTH MTHOBEHHOE JaBJICHUE,
BO3HUKAIOIIEE [TPY HArPEBAHUHU ras3a B HailleM auratene CTUpiauHra.

P=(V/273)T

KIIJ] Takoro auratens ayTh 60maee 30%. Uncmo 060poTOB 32 MUHYTY PaBHO
npuMepHo 50. Hucio 000poTOB MOXKHO YBEIHUNUTH YMEHBIIIUB PACCTOSHUEC MEXKTY
TJIAaBHBIM TIOPITHEM U BBITECHUTEJIEM, HO TIPH 3TOM YMEHBIIACTCS KPYTAIIAN
MOMEHT.

KII/I MOKHO yBEJIMYNTH 3a CYET YMEHBIIECHUS PACCTOSIHUSA MEKY BBITECHUTEIIEM
Y BEpXHUM OCHOBAHUE JBUTATEIIS.

3a munHyTy aurarens copepiaer 108 oboporos. Temneparypa ropeHus cBeuH,
UCIIOJb3yeMOi B aBurarene, pasHa 800 C.

Teopust llImuara pus pacyera Crupiauura

Teopusa lIMmuara — OMH U3 U30TEPMUYECKUX METOJIOB BEIYMCICHHUS JJIs
CtupnuHr-aBurareneil. 3ra Teopusi OCHOBaHA Ha U30TEPMUYECKOM PACIIUPEHUU U
C)KaTUU UIICAJILHOIO Tra3a.

Pabora nBurarens Moxet ObITh paccunTaHa 1o auarpamme P-V (P-naBnenue, V —
o0veM). OObeM B IBUTATENIE JIETKO PACCUMTATh, UCIIOJIb3YS BHYTPEHHIOO
reomeTputo. Korna o6bem, macca pabouero ra3a v TeMIepatryphl pelieH, JaBJIeHHUE
paccunTtbiBaetcs 1o ¢popmyie: PV=mRT.

Pabouee naBineHre MOXKET ObITh PACCUMTAHO COTJIACHO CIEAYIOIIUM
MPEINOIOKEHUIM:

* MI'HOBEHHbBIE 3HAUEHUS JABJIICHUN B CUCTEME OJIUHAKOBBI.

* YCIJIOBUSI COCTOSIHUSA YCTAaHOBHBILMECS.

» CoctosiHus rasa (pabodero Tena) paccMaTpUBAIOTCA, KaK MACATbHBIN Ta3.

* MMEETCSl COBEPIIICHHAs pereHepanusl.

* IIpu pacuiupeHun MEpTBBIN 00BEM HE MEHSIET TEMIIEPaTypy ra3a paciuiupeHus
— T E, npu cxxatuu, MEepTBBIA 00beM HE MEHsIET Temneparypy raza cxatus — T C
B TCUCHUE LIUKJIA.

* TEMIIEpaTypa raza B pereHepaTope — paBHa CpeTHEMY apUPMETHICCKOMY MEKTY
TeMmnepaTypoi pacmupsemoro raza — T E u TeMneparypoii cxkumaemoro raza — |
C.

* 00bem pacmuperus — V C u 00bem cxatust — V E nipu 1BM>KeHUN MOPIITHEH
MU3MEHSAIOTCA COTVIACHO KPUBBIM CHHYCA.

Haxonum 06beM munmmHapa mo Gopmye

V = aR*h
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OTtkyna rnoiaydaem o0beM paBHbIN 265,33 M3.

[To hopmyne m=Vp Haxoaum maccy pabodero Tena.
P=1,2754 xr/m3

m=338,4 kr

BhrumcisieM KOJIM4YeCcTBO rasa, mo ¢popmyie N=V/Vm
n=11.85 moub

Bocnonp30BaBIIUCE YpaBHEHHEM COCTOSIHUS UACATIBHOTO ra3a HaXOAUM JIaBJICHHE.
P=mRT/V

P=0.4 xIla

Janee ¢ nomo1bio Gopmyssl padotel A=pV

A=106.132 mx

Koyim4ecTBoO TemnoThl, OTJaHHOE cBeuei, paBHO 1394.9 mx

KIIJI nBurarens coctapiseT 0,076 wiu 8%.

BruiBOoaBI

I[BI/IFaTeJ'HJ CTI/Ip.]'II/IHFa ABJEACTCA 3KOJIOTHMYHBIM BaApUAHTOM I[BHFaTeHeﬁ, OJHAaKO
OH UMCECT JOCTATOYHOC KOJINYCCTBO MUHYCOB, 4TO HC Ja€T €MY BO3MOKHOCTHU
BOWTH B IMUPOKOC IIPUMCHCHHC. OI[HI/IM N3 HUX, KaK BbISICHUJIOCH B PC3YJIbTATC
HCCIICA0BaHU, ABJLICTCA €TI0 YYBCTBUTCIIBHOCTD K MaJICUIIIM YTCYKaM BO31yXa.
T&K)K@, HGO6XOI[I/IMBI BC€CbMa TOYHBIC 3aMCPbI, 4TO JACJIACT MaCCOBOC
IIPOU3BOACTBO HpO6HCMaTI/I‘-IHI>IM.

3aKJII0UeHHue

PacnpocTpaHeHHbIe B HACTOSIIEE BPEMs IBUTATENIM BHYTPEHHETO CTOPAHUS UMEIOT
LEJbINA s HEIOCTATKOB: UX padoTa COMPOBOXKIAETCS ITYMOM, BUOpAIUsIMU, OHU
BBIJICTISIIOT BpeIHbIE OTPa0OTaBIIUE Ta3bl, 3aTPSA3HSII0 TEM CaMbIM Hally MPUPO.Y,
Y IOTPEOIISIIOT MHOTO TOIIMBA. HO Ha ceroAHsIIHMM IeHb ajJbTEpHATHBA UM YXKe
cymectByeT. Knacc nuraresnei, Bpel OT KOTOPbIX MAHUMAJIEH, - IBUTATENIH
Crupnunra. OHu paboTaroT MO 3aMKHYTOMY LIUKITY, 0€3 HEeMPEepPhIBHBIX
MUKPOB3PBIBOB B pa0OUYUX LIMJIMHIPAX, TPAKTUYECKU O€3 BBIJCICHUS BPEIHbBIX
ra3os, Jla ¥ TOIUIMBA UM TpeOyeTcs ropa3zio MEHbIIIE.

N3o00peTeHHbIe 3a40JIT0 /10 ABUTaTENsl BHYTPEHHETO CTOpaHus U TU3es,
neuratenb CTUpIMHTa OB HE3aCTYKEHHO 3a0bIT.
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Hacrosmuii sxe unTepec k asuratento CTUpIUHTa BO3POAMICS TOJIBKO BO BpeMeHa
TaK Ha3bIBAEMOT0 ‘“SHEPreTUYecKoro kpusuca”. IMeHHO Torjga ocoOeHHO
NpUBJIEKATEIbHBIMU MTOKA3aJIHCh OTEHIIMAIbHBIE BO3MOKHOCTU ATOTO JIBUTATEIIS
B OTHOIICHUU YKOHOMUYECKOTO MOTPeOsIeHNsT OOBIYHOTO JKHIKOT'O TOILJINBA, YTO
NPECTABISUIOCh BECbMa BaKHBIM B CBSI3U C POCTOM LI€H Ha TOILIMBO.
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