ITPAKTUYECKAS PABOTA

Tema: OTOIVIEHUE
Heab padorbi: O3HAKOMJICHHE C YEpPTEKaMH Pa3JIMYHBIX CHUCTEM OTOILICHMS.
OrnpeneneHre MOBEPXHOCTH HArpeBa OTOMMUTEIBHBIX MPUOOPOB.

MeTozmquKne PEKOMCHIAAIINH.

1. JIrobast cucteMa OTOIJIEHUS BKJIIOYAET B Ce0s CIIEIYIOIINE OCHOBHBIE 3JIEMEHTHI:

1. T'eneparop TEmIOBOM YHEPrUU

2. HarpeBarenbHble mpuOOpBI, ClyXallpe s I[epeladyd TeIula Bo3ayXa

OTAaIlJIMBAEMbIM IIOMEIIEHUEM
3. TpyOompoBoabl WIH KaHajbl, COEIUHSIOLIME TEHEpPaTOp C HarpeBaTelIbHbIMU
npudopamu.

Cpena, nepeHocsIas TEIJIO OT F'EHEPATOpa K HarpeBaTeIbHbIM IpHOOpaM, Ha3bIBaE€TCs
TEIJIOHOCUTENIEM. B KaueCTBE TEINTIOHOCUTENEN B CUCTEMAX OTOIUVIEHUS HCIIOIb3YIOTCH:

- BOJA

- map

- BO3AYX
[To paguycy neicTBUS — CUCTEMBI OTOIJIEHUS KJIACCU(DUIIMPYIOTCS:

- MECTHBIE

- ILIEHTpAJIbHBIC
ITo BUAY TENJIOHOCHUTENN:

- BOJSIHBIE

- IapoBBIE

- BO3AYIIHbIC
1o ciocoOy HarpeBa TEIJIOHOCUTENH Ha:

- CHCTEMBI C HArPEBOM TEIUIOHOCHUTEIIS HEIIOCPEICTBEHHBIE B TEHEPATOPE

- CHCTEMBI C HAarpe€BOM TEIUIOHOCUTEIIS IPY NOMOLIY TEMIOOOMEHHOI0 anmnapara.
ITo cnocoOy nepemenieHus TemIOHOCUTEINH:

- CHCTEMBI C €CTECTBEHHON HUPKYISIUEN

- CUCTEMBI C HACOCHOM LIUPKYJIALUEN
OcHOBHOII paboOTON CHUCTEMBI OTOIUICHUSI SIBJISIETCS HENMPEPBIBHBIA KPYyroooopoT
(LMPKYJIALMS) BOJBI MO KOJIBIYY — KOTEN (TeHeparop Terjia) — HarpeBareIbHbIN mpubop —
KOTEI.

Cucremsl BOAAHOI'O OTOIIJICHUHA

1. Cucrembl C €CTECTBEHHOM IUPKYJALMEN B 3aBUCUMOCTH OT KOHCTPYKTHBHOTO
odopMIIeHHS MOTYT OBITh:
- JIBYXTPYOHBIMH — C BEPXHEU U HUKHEH MarucCTpaasiMUA TOpsYeil BOJIBI,
- OIHOTPYOHBIMH — BEPTHKAIHHBIMHE (C BEPXHEH W HIDKHEW MaruCTPaJIIMH ropsueit
BOJIbl) U TOPU3OHTAIBHBIMH.
Cuctemsbl otoruieHust (puc.l) A0 Mmycka B SKCIUTyaTalldIO 3alOJHSIOT XOJIOAHOW BOMOM
yepe3 BOJONPOBOAHYIO JauHHUiO 1. Ilpyu 3amomHeHWM CUCTEMBI BCE 3allOpHBIC
YCTPOMCTBA, KPOME KpaHa Ha IyCKOBOW JIMHUM 2, HOKHBI ObITh OTKPBITHL. Korma u3
CUTHAJBLHON TpyOKH 3 MOTEUET BOAA B PAaKOBHMHY 4, YCTAHOBJICHHYIO B KOTEIBHOM, KpaH



Ha BOJIOTIPOBOJHOM JIMHUM JIOJDKEH OBITH 3aKpBIT, U TMOCTYIUICHHWE BOABI B CHUCTEMY
IIPEKPATUTCA.

B cnydae 3acopa B CUTHaJIBHOW TpyOKe BOAAa MOTEYET Yepe3 OTKPHITHIM KOHEII
NEepeIuBHOM TPyOKH S, KOTOpasi MNPHCOEIMHEHA K PACIIMPUTEIIBHOMY cocyny O,
HECKOJIBKO BBIIIE CHUTHAJIBHOW, WU OJHOBPEMEHHO CIYKHUT I YHAJICHHUS BO3AyXa W3
cuctemsl. [locne HarpeBanust B KOTiie 7 ropsiyasi BOJAa MO IJITABHOMY TOPSIYEMY CTOSAKY 8
MOCTYIAET B MarucTpalib ropsiueit BoAsl 9, a orTyna B ropsiuue crosku 10 u ganee uepes
ropsturie noABoAku 11 B HarpeBareiabHble MPUOOPHI 12.

OxJIaJuBIIKCh B HarpeBaTelbHbIX NMpUOOpax, Boja yepe3 oOpaTHbIe MoABOAKU 13
MOCTYIaeT B 00OpaTHbIe CTOSIKU 14 U nanee — yepe3 MarucTpalib OXJIKIAEHHON BOIbI 15
B KOTEN 7.

[opsiyast Boma moCTymaeT B HarpeBareIbHbIE MPUOOPHI Yepe3 ropsure CTOSKH, a
OTBOAMTCSl W3 HArpeBaTeJIbHBIX MPUOOPOB MO oOpaTHbIM cTosikaMm. [lo 3Toi mpuumHe
CHCTEMBI Ha3bIBAIOTCS 08YXMIPYOHBIMU.

VYnanenue BO34yXa U3 CHUCTEMBbI C BEPXHEU MAruCTpajbl0 TOpsS4Yei BOIBI KAK BO
BpEMs €€ 3aIlOJIHEHHS BOAOW, TaK U BO BPEMs JKCIUTyaTallUW OCYIIECTBISIETCS 4Epe3
paCHIMPEHHBIA COCYH, COCAMHEHHBIA C CUCTEMOW BO3AYIIHOM TpyOkol 16. [[ns toro,
yTOOBl BOJA B COCYJE HE 3amep3ajia, HU3 PacIIMPUTEIBHOTO COCYAAa COEIHUHSETCS
HUPKYISIHUOHHOU TPYOKOM 19 ¢ MarucTpaibio ropsiueid BOJbI.

PerynupoBka TEMIOOTHAUM HArpeBaTebHBIX MPUOOPOB OCYIIECTBIACTCS C
MOMONIBIO KpaHOB 2(), yCTaHABIMBAEMbIX Ha TOPSAYUX MOABOAKAX.

JIBi>keHHEe BOABI B BEPTUKAIBHBIX OJHOTPYOHBIX CHCTEMax IO MarucTpaiu
ropsiueid BOJIbI U MAarucTpaau OXJaXAEHHOW BOJBI MPOUCXOAUT IO ogHON TpyoOe. Ilo
ATOU NPUYUHE CUCTEMBI HA3bIBAKOTCS 0OHOMPYOHBIMU.

B BapuaHTe A BOIa M3 KOTJIa MOCTYIMAET B MarucTpalb TOPSYE BOJbI U AAJE€ MO
CTOSIKAM TIOCJIEIOBATENIbHO MPOXOIUT Yepe3 MpuOOpsl Bcex aTtaxke. [Iporounas cxema
HE JIOMYCKAeT PETyIUPOBKHU WM BBIKJIIFOUEHUS OTIETbHBIX HarpeBaTeIbHbBIX IPUOOPOB.

B Bapuante b uWacth BOaBI, MHHYS HarpeBareIbHBIM MPUOOP, MPOXOAUT IO
3aMBIKAIONIUMCSl y9acTKaM. B 3Toil cxeMe peryaupoBKa TEIIOOTAAYH KaKOTO-JTHO0
HarpeBaTeJIbHOTO MpUOOpa WM €ro BBIKIIOYEHUE JIOMYCTUMBI, HO 3TO MPUBOAUT K
U3MEHEHUIO TEIIO0TAaYr MPUOOPOB HIXKEPACTIONOKEHHBIX ITaXEH.

CoBpeMEHHbBIE 3[aHUSI UMEIOT 3HAYUTEIBbHYIO0 TOPU30HTAIBHYIO MPOTSKEHHOCTb,
YTO BBI3BIBAET HEOOXOAMMOCTh TMPUMEHEHUS CHUCTEM OTOIUIEHUS C HaCOCHOU
LUAPKYJISALUEN.

[Hupkynamusi TEMJIOHOCUTEINSI B HACOCHOM CUCTEME OCYIIECTBIISIETCS HE TOJBKO 32
CUeT Pa3HOCTH OOBEMHBIX BECOB TOpsYed M OXJIAKIEHHOW BOJIBI, CKOJBKO 32 CUET
paboThl LEHTPOOEKHOTO HACOCA, KOTOPBIN MpEeIHA3HAUYEH TOJIBKO ISl MEepeMEIeHUs
BOJIBI 10 TPYOOIIPOBOJIaM U TIOTOMY Ha3bIBACTCS YUpKynayuonusim. Hacoc BkIrogaeTcs
B MAarucTpaigb OXJaXAEHHOW BOJbI, a PACLIMPUTENIBHBIA COCYH IMOAKIIOYAECTCA K
MarucTpaii OXJaKJIEHHON BOIbI B HEMOCPEICTBEHHON OJNIM30CTH OT BCACHIBAIOIIETO
narpyOka Hacoca.



HarpeBarejibHble IPUOOPHI

HarpeBarenbHbple mpuOOpBl CayXarT Uisl Hepefadyd Teria OT TEIUIOHOCHUTEN
BO3AyXy TMOMelleHus. B kauecTBe HarpeBaTeNbHBIX MPUOOPOB MPUMEHSIOTCS
paauaTopsl, peOpucTbie TPyOBl, PETHUCTPhl U 3MEEBUKH W3 TIAAKUX TPYO, TpEromive
HaHeIu U KOHBEKTOphl. HarpeBaTenbHble TPUOOPHI U3MEPSIOTCS B KBaIPATHBIX METPAX
UX MOBEPXHOCTH HarpeBa. [loBepXHOCTHIO HarpeBa HarpeBaTeabHOro Npudopa ciaemyeT
CUMTaTh MOBEPXHOCTh, CONPUKACAIOMIYIOCA C OKPYKAKOIIMM BO31yxoM. lIoBepXHOCTH
HarpeBa HarpeBaTelbHbIX MPUOOPOB, HeoOXoauMas JUIsl OTOIUICHUS IOMEIICHMUS,
omnpenenseTcs 1o GopMmyie:

F= D 2
k(tcp,—tB)
rne O - TEIJIOMOIIIHOCTh TMPUOOPOB, paBHAS KOJUYECTBY TEIUIA, TEPSIEMOTO

nomenieHuem, Bt

t cp, - CpemHss TeMIeparypa TeIUIoHOCHTeNs B mpudope, °C

tB - TeMmIeparypa OKpyKaromiero Bozayxa, °C

k - Ko3(pdULIMEHT Teronepeaadd Mpuoopa, paBHBIM TEIUIOBOMY ITOTOKY,
nocrynampomemy ¢ 1 M? HOBEpXHOCTM Harpesa IpuboOpa NpPH Pa3HOCTH
MEXIY CpeIHEl TeMIiepaTypoil TETUIOHOCUTENS B IPUOOPE U TeMIepaTypoit
OKpY>KaroIIero Bo3ayxa B 1 rpasyc.

Ecnu termmonocuTenem sBisieTcst BoJa, TO

t BX + t BLIX
2

tcp,

rIe tBBIX - TeMIIEpaTypa BOJbI, BRIXOIICH 13 HarpeBaTeapHoro npuodopa, °C

t BX - TeMmrepaTypa BOJbI, BXOASIIEH B HarpeBareabHbIi mpudop, °C



NownkLh =

3amanue

HBy‘lI/ITB YCPTCIKU PA3JINIHBIX CUCTCM BOIASHOTO OTOILJICHUA.

. OHpGI[CJIHTB IMOBCPXHOCTb HAI'PCBA OTOIIUTCIIbHBIX HpI/I60pOB, HCIIOJIb3YA NCXOIHBIC

naHHblie (Taou. 1).

. Omnpenenuth uncio cekiui pamuatopa M 140 B HarpeBaTenbHOM MpUOOpE s
OTOIUIEHMS IOMELECHUH ¢ Teruionorepen D.
Tabnuya 1.
1 2 3 4 5 6 7 8 9 10

@, Br 1000 | 1100 [ 1200 | 1300 | 1400 | 1500 | 1600 | 1700 [ 1800 | 1900

t BX, °C 95 95 95 95 95 95 95 95 95 95

t BBIX,’C [ 75 75 75 75 70 70 70 70 70 70

tB °C 18 16 17 18 17 16 16 17 18 16

Bt
M* - Tpan

k=9,76

f= 0,254 M” — IOBEPXHOCTH HAarpesa 1 cexiuu

KOHTpOJ'II)HI)Ie BOIIPOCHI:

Kakue ocHOBHBIE 37IEMEHTBI BKJIIOYAET B ce€0sl cucTeMa OTOIUICHUs?

Urto Ha3zbIBaeTcs Temionocurenem? [puBenure npuMepsl.

ITo kakuM nMpu3HAKAM KIACCUPUIUPYIOTCS CUCTEMBI OTOIIIICHUSA?

[ToueMy crcTEMBI OTOTIIEHUS HA3BIBAIOT HUPKYISIUOHHBIMUA?

N3 kaknX KOHCTPYKTHUBHBIX 3JIEMEHTOB COCTOUT CUCTEMA OTOTUIEHUS ?

[Touemy cucTemMa OTOIJICHUSI HA3bIBAECTCS ABYXTPYOHOM ?

Bo3MmokHa 1 peryaupoBKa TEIUIOOTIa4u HarpeBaTeIbHBIX IPUOOPOB U OTKIIFOUCHHE
WX B OTHOTPYOHOM MPOYHON CUCTEMOU OTOTUICHUS ?

B xakux ciyyasix IpUMEHSIOT CUCTEMbI OTOIIEHUSI C HACOCHOM HUPKYJIALIMEHN?
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