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JlabopaTopHbie pabOTHI MPOBOJATCS HAa JICHCTBYIOIIEM OOBEKTE,
ra3ouCIONB3yIOMMX  ycTaHoBkax  Kypckon TEHEPUPYIOLLEN
koMmmaHuu «KBampay.

1. OBIIIAA YACTD

JlabopaTopubsie  paborel mo  kypcy  '"l'azocHaOkenwue"
BBITIOJIHSIFOTCS] B COOTBETCTBUM C TPEOOBaHUSAMM yueOHOTO 1iaHa. Mx
BBITIOJTHEHUE MMOMOTaeT 3aKpENUuTh 3HAHUSI MO OTJEIbHBIM pasjciiam
Kypca, TIOJIYyYCHHBIM CTyJACHTAMM Ha JICKIMSAX, MPAKTUUYECKUX
3aHATHUSX U TIPU CAMOCTOSTEIHHON paboTe C IUTEpaTypoOXu.

J10 BBITIOJTHEHMSI KOHKPETHOM pabOThl CTYAEHT 00s13aH MOBTOPUTH
COOTBETCTBYIOIIMM MaTepuall Kypca MO JEKIIMOHHBIM 3aIucsM, a
TaKX€ HCIOJb3ysl METOAWYECKUE YKa3aHWsl, TIIATEIbHO H3YyYHUTh
OonucaHue J1abopaTOpPHOM  yCTAHOBKHU, METOAUKY MPOBEICHUS
uccinegoBaHui. PaspelieHre Ha MpoBeleHUE Ja00opaTOpHOl paboThI
JAeTCs MPEnoaaBaTeIeM Mocie MPOBEPKU TOTOBHOCTH CTY/IEHTA K €€
BbINOJHEeHUIO. [lpuctymass k paboTe CTYJIEHT 3apUCOBBIBACT
YCTaHOBKH, TOTOBUT TAOJIUIbI M1 KOOPIUHATHBIE CETKHU ISl TPaUKOB.
Odopmienue cxem, Tabmul, U TPapUKOB MPOBOJUTCS MO BCEM
npaBuiaMm 4YepueHus. [locne BbIMoJIHEHUST pabOTBI U 00paOOTKU
pe3yiabTaTOB HAONIOACHUM cOCTaBiseT oTdyer o pabdbore Otuer
JOJIKEH COJEpKaTh: (POPMYIUPOBKY LEIH pabOThI; CXEMY, KPaTKOe
ONMCAHUE U OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKN UCITOIb3YEMOM
1a00paTOPHONM YCTAaHOBKH; IMEPEUEHb HCIIOIb3YEMBIX KOHTPOJIBHO-
U3MEPUTEIIbHBIX npudopoB c KpaTKOu TEXHUYECKOMN
XapaKkTePUCTUKON /THUM, KJacC, TOYHOCTh/; MPOTOKOJI HUCIBITAHUI;
pe3yiabTaThl 0Opa0OTKK JaHHBIX OMBITOB B BHUJE TaOJull, rpaduKoOB
WM PACYETHBIX 3aBUCUMOCTEN; OLIEHKY IMOTPENIHOCTA HW3MEPEHUM;
BBIBO/IBL.

Brinmonnenue paboOThl 3aCUMTHIBACTCS CTYJEHTY MOCIE 3aIlMUThI
oTdeTa 1o pabdore.

HaunHas muki 3aHITUNA B Ja00paTOpHH, KaXAbIM CTYACHT IO
PYKOBOJICTBOM  TIpErojaBaTeiss  JOMKEH  O3HAKOMHUTBCS  C
UHCTPYKIIUEH MO TEXHHKE O€30MacHOCTH, O YeM JOJDKHBI
CBUJICTEIICTBOBATH 3aIIMCH B KypHAJIE MO TEXHUKE O€30MaCHOCTU U
MOAMKUCH CTYJICHTA.



2. TEXHUKA BE3OITACHOCTHA

1.He pazpemaercs caMOCTOATENIbHOE BKJIOUEHUE YCTAHOBKHU B
paboTy wuiIM MepekioYeHue 0€3 pa3pelieHusl MpernojaBaTens
(mpeacTaBUTEINS TA30BOTO XO35MCTBA).

2. Ilepen HayamoM MPOBEACHUS 3aMEPOB CJEAYET IPOBEPUTH
3a3€MIICHUE
7a00paTOPHBIX  YCTAHOBOK, TIE€PMETHUYHOCTh  Ta30lpoBOJla U
UCIIPAaBHOCTh Ta30BOr0 000OPYOBAHUS.

3. IIpu paboTte Ha yCTaHOBKax HE pa3peniaeTcs CONPUKOCHOBEHUE
C TOKOIIPUEMHBIMU YCTPONCTBaAMHU.

4. TlpupoaHBIA M CKUKEHHBIM ra3 B3pPBIBOOIIACHBI. 3aIPElICHO
OTKpBIBaTh BEHTUJIb HA ra30BOM OAJUIOHE pyKaMU, UCIIAYKAHHBIMU B
MacJlie Wik OpaTbCsl MPOMACICHHOW BETOIIBI0, OyMarou u T.1.

5. Bo u3bexaHue oTpaBieHUs CIIEUTE 3a MPABUIIbHBIM TOPEHUEM
ra3oBblX Topenok. ['a3 JoKeH cropaTh IOJIHOCThIO, 0e€3
0o0pa3oBaHusl B MPOAYKTaX CropaHusi TOKCUYHBIX OKHUCH Yrjepoja
CO u okucIoB a3ora.

6. He nmomyckaercsi yredek rasza, Tak Kak MOXET MPOU30UTH
nokap, B3pbIB. [Ipu 0OHapyx)eHnH 3amaxa ra3a IpUMHUTE BCE MEPHI K
YCTPAHEHUIO YTEUKM /OTKIIOUUTE OAIJIOH C Ta3oM, MPOBETPUTE
nomenieHue u T.4./. [Ipu 3ToM He 3aKuraiTe CMYKU, HE KypUTE, HE
BKJIIOYANTE IJIEKTPOOCBEIICHUE.

7. CHCTEMAaTUYECKA KOHTPOJMUPYWUTE IUIOTHOCTH Ta30MpPOBOJIOB,
apMaTypbl M Ta30BOM allapaTypbl, UCIPABHOCTh BCEX 3ANOPHBIX H
NPEIOXPAHUTEIBHBIX YCTPOMCTB.

8. Pabota ropesnok J10/KHa MOJIAEPKUBATHCS HA TAKUX PEKUMAX,
OpU  KOTOPBIX MCKJIIOYAETCS BO3MOXXHOCTH OOpaTHOTO yjapa
MJIAMEHHU.

9. Bo wu30exxaHWe HECUACTHBIX CIly4aeB HE TpOTauTte
o0opy0oBaHKE, HE OTHOCSIIEECS K BrIMoHsIeMol Bamu pabdore.

10. TIlocne oOkKOHYaHHS BBINOJHEHHS 3aMEpPOB, 3aBEPIICHUS
paboThl, HEOOXOAUMO:

- 3aKpBITh Ta30BbIE KpaHbl IUIMTBI W BEHTUJIb HAa Ta30BOM
OajoHe;

- OTKJIFOYUTh YCTAHOBKY OT 3JIEKTPOCETH;

- COOOITUTH 00 ATOM ITPEIIOIaBaATEINIO.



JlaboparTopnasi padora Ne 1
Marepuaiusbl, apmarypa u KUIL, ucnosb3yembie NpHU COOPYKEHUH
U IKCILIYATAIMU I'a30BbIX pacnpe/eJuTebHbIX ceTeil

Lenp pabOTHI - 03HAKOMUTH CTYJIEHTOB C 000PYJOBaHUEM
nabopatropuu ra3ocHa0keHus1, ¢ o0pasamu TpyO, apMaTypsl U
KOHTPOJILHO U3MEPUTENIbHBIMU MPUOOPAMHU, UCTIOJIH3YEMBIMU B
ra3oBOM TEXHUKE.

1.1. TPYBbI 1 APMATYPA

[Ipu coopykeHHUM Ta30MPOBOJIOB MPUMEHSIOTCS CTAIbHBIE TPYObI
U3 MaJOyIJIEpOAUCTON M HU3KOJETUPOBAHHOW CTaJId, OOJafaroien
XOpOIIel CBapUBAEMOCTHIO. J[J1 pacnpeaenuTebHbIX Fa30BbIX CETEN
IIMPOKOE  PACHpPOCTPAHEHHE  TMOJYYWJIM  IUIaCTMACCOBBIE U
acOoIeMeHTHBIE TpyObl. B cucTemMax cHaOKEHUS CHKUKEHHBIM ra3oM
UCIIOJIb3YIOTCSI PE3WHO-TKAHEBBIE HANOPHBIE pyKaBa pPacCUUTAHHBIC
Ha naBieHue 10 2,0 MIla nnm nutanrv omieToYHoOr KOHCTPYKITUU.

K 3amopHoii apmaType  OTHOCSTCA  KpaHbl,  3aJBUXKKH,

TUAPO3aTBOPBL.
Kpanbl ncnonb3yroT Ha razonpoBojaax auaMeTpom oT 3 1o 1420 mwm.
[lo BenmuyuHE YCIOBHOIO MpOXOJa KpaHbl ObIBalOT manbie (10 40
MM), cpennue (ot 50 mo 150 mm) u Gonbmue (cBbimie 200 MMm); Mo
JABJICHUIO - KpaHbl HU3Koro aaBieHus (1o 1,0 Mlla), cpennero (ot
1,0 mo 4,0 MIla) u Beicokoro (6omee 4,0 MIIa).

BenTuiu BeimyckaroTes ¢ yelIoBHBIM nTpoxoaoM [y ot 3 mo 200
MM H UCITOJIB3YIOTCS, B OCHOBHOM, JIJISI COKM>KEHHBIX Ta30B U3-3a
OOJIBIIOTO THAPABIMYECKOTO COTPOTUBJICHUS U MaJIbIX 3HAUCHUH
Hy. Bentunu, ucnosib3yembie B TEXHUKE ra30CHAOKEHUS
W3TOTOBIIAIOTCS U3 YIVIEPOIUCTOM CTAIN UM KOBKOTO YYT'yHA.

3aABWKKM BBITYCKAIOTCS C BBIIBWKHBIM UM HEBBIJIBUKHBIM
mnuHaeneM. [lepBbie NpeanoYTUTENIbHBI 151 HAJJ3EMHOM YCTAaHOBKH,
BTOpBIE - s moa3emMHou. [Ipu maBnenun no 6 Mlla ucnosnb3yrorcs
YYT'yHHBIC 3aJIBKKH, TIPU OOJIBIITNX JIAaBJICHUSX - CTAIBHBIC.

['uapo3aTBOpbl  MPUMEHAKOTCS HA  Ta30MpOBOJAX  HU3KOIO
napieHuss. OIHOBPEMEHHO OHHM MOTYT CIYXUTb TOYKOM 3amepa
PA3HOCTU MOTEHIIMAJIOB TPyOa-3eMIsl. :



1.2. KOMIIEHCATOPbBI U CAMOKOMIIEHCHUPVYIOHINECA
TPYbBbI, I'A30BbIE KOJIOALIbI, KOHTPOJIbHBIE
ITPOBOJHMKH, KOHAEHCATOCBOPHUKWU,
I'MAPABJIMYECKUE 3ATBOPLI, KOBEPLI, U3OJIMPYIOIINE
OJIAHILIBI, KOHTPOJIBHBIE TPYBKMU.

KOMIIEHCATOPBI U CAMOKOMIIEHCHUPYIOHINECA TPYDBbBI

[Ipu cTpouTenbcTBE TPYOOITPOBOIOB PA3TMUHOTO HA3HAYEHUS
NPUMEHSIOTCS CIEAYIONINE BUIBI KOMIICHCAIIUU:

a) KOMITICHCAIIUs 32 cUeT u3MeHeHus GopMbl TpyOOIIpOBOJIA;

0) KOMIIEHCAlMs 32 CUET TMOKOCTH TPyOONpOBOJia U U3MEHEHUS
penbeda MEeCTHOCTH;

B)  KOMIIGHCAIlMs 32  CYET  HCIOJb30BAHUS  OCEBBIX
KOMITEHCATOPOB (OJIHOCTOPOHHUX U JIBYXCTOPOHHUX ), pHC. 1.

r) KOMIIEHCAIIUSA 3a cuer UCIIOJIb30BAHUS
CaMOKOMIIEHCUPYIOIIUXCS TPYO, puc.2.

Puc. 1. OnHOCTOpOHHMI U JBYXCTOPOHHUN KOMITEHCATOPBI

Puc.2. CaMOKOMITEHCHPYIOIIHIACS TPYOOIIPOBOI



B kadecTBe KOMMEHCATOPOB Il KOMIICHCAIIMU TPyOOIPOBOIOB,
BBITIOJIHEHHBIX 32  CYET HW3MEHEHHs  (QopMbl  TpyOOIpoBOJa
ucnonb3ytorcsi: II - oOpasuble, Z - oOpasueie, ' - oOpasubie, (2-
oOpa3Hbie KOMIIEHCATOPhI, KOMIIEHCATOPHI B BHUJE 3MEHKH - IIHPOKOE
OPUMEHCHHE  TMOJYyYWJIM  JUII  CTPOUTEIbCTBA  MaruCTPalbHBIX
ra3onpoBOJIOB.

KomnieHcanusa BbITONIHSIEMass 3a cyeT TUOKOCTU TpyoOompoBojaa
OpUMEHSETCS Ha  TpyOOmpoBOJax C  HHU3KOM  TeMIlepaTypou
nepeKayuBaeMoro npoaykra (nmpumepHo, Ao 50 - 70°C).

OceBble KOMITEHCATOPBI IPUMEHSIOTCS Ha TETUIOBBIX CETSX, a TaKXKe
Ha TPYOONPOBOJIaX CKHUKEHHOTO MMPHUPOIHOTO rasa.

OaHOCTOPOHHKE KOMIIEHCATOPHI MMPUMEHSIOTCS Ha TPYOOIPOBOJIaX C
OTHOCHTEIIbHO HEBBICOKHUM TIEpenaoM TeMIIepaTypbl MEKy MOMEHTOM
CTPOMTEIILCTBA U HAYaJIOM SKCIUTyaTallu TPyOOIpOBO/Ia.

JIByXCTOpOHHHE KOMIIEHCATOPBI MPUMEHSIOTCSI Ha TPyOOIIPOBOIaX C
OOJBITUM  TIEpEMaJOM  TEeMIepaTyp, a BeIWMYMHA  YBEIHYCHUS
(ykopoueHust) TpybOorpoBoga mpeBbimaer 1 M Ha 1 KM Tpacchl.
KomMrieHcaiust 3a CYET MCIIOIb30BAHUS JI0JEBBIX TOGPOB BBHIMOTHEHHBIX
HEMOCPEJCTBEHHO Ha TpyOe - CpaBHUTEIBHO HOBBIH  METOJ
caMOKOMIIeHcaluu TpybompoBozoB. OH Hayajm BHEAPATHCI Ha

TEIIJIOBBIX CTAHIIMAX.

I’A30BBIE KOJIO 1B Ha nmoazeMHBIX Ta30IIPOBOAX CIYXKAT AJIT
pasMelleHUs B HUX 33JBIDKEK, KpaHOB U KommeHcatopoB. OnHu
COOPYXKAIOTCA M3 COOPHOTO M MOHOJIMTHOTO X/0eTOHa, Kupmuda WU
KaMHeH ecTeCTBeHHBIX MOpok. Kosoausr Ha TOA3eMHBIX TOPOJACKUX U
IIOCEJIKOBBIX CETSX COOPYXKAIOT MEJIKOIO U TIyOOKOTO 3aJI0XKeHWH,
THUIIE BBITIOJHAIOT 3X/0ETOHHBIM C YCTPOMCTBOM IIpHUAMKA A1 cOopa
Bombl (ZpeHax). Ha mpoxome rasompoBozma depe3 CTeHBI KOJOZIA
yCTaHABIUBAIOT (QYTIAPHI; 3a30p MEXAY QYTIIPOM U ra3oIpOBOLOM
YILJIOTHSIOT IIPOMAaCI€HHBIM KAaHATOM U OUTYyMOM.

KOHTPOJIBHBIE TTPOBOAHWKW /IIYHKTBI/ cryxar pas
CHCTEMATHUIeCKOTO KOHTPOJIA 32 COCTOSHUEM M30JIALMU Ta30IIPOBOJA
M 3aMepa DJeKTPHUYeCKOTrO IIOTeHIWasa 'Tpyba - 3eMid .
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KonTposnbHbIe BEIBOABI (ITPOBOAHUKM) ycTaHaBauBaioT yepe3 200-250
M.

KOHAEHCATOCBOPHHKHM ycTaHaBIMBaIOT Ha Ta30IPOBOAAX
HU3KOTrOo, cpemHero u Bbicokoro (zmo 0,5 Mlla) naBnenuit B HM3MUX
TOYKaxX /miId cOopa W yzmaleHUWs KOHAeHcaTa (Boja, TSXKeJble
yIJIEBOZOPOABI, MHUIb U T.N.). KOHZEHCAaTOCOOpDHUK IIpesCTaBiIsieT
CO00¥ TUIUHAPUIECKYIO eMKOCTh, KOTOpas, CHaO)KeHa TPYOKOH [y
yZaneHus KoHZeHcaTa. Komel, TpyOKM BbEIBeZleH IIOZ KOBEp W
cHaOxeH pe3pO0BOI IpoOKO My kpaHoM. [Tomumo mpsmoro HasHa-
YeHWSA KOHZEHCATOCOODHUKHM  HCIIONB3YIOTCA [JI1  IPOAYBKHU
ra3oIIpOBOJIOB, /JII 3aMepa B HUX JaBJI€HUA Ta3a U 3JIeKTPUIECKOTO
IIOTEeHIMaJIa Fa30IIPOBOJA.

ITNAPABJINYECKUE 3ATBOPBI CTaJbHbIe CBapHBIE
yCTaHOBJIEHHbIE Ha Ta30BBIX CETSIX HU3KOTO JaBleHuA. ['upo3aTBopsl
CIyXaT pana cOopa KOHJeHcaTa U OJHOBPEMEHHO [JIf 3aMmepa
Pa3HOCTH NOTEeHINAJIOB C KOHTPOJIBHBIM BBEIBOZOM IOJ KoBep.-B I'PII
TUAPO3aTBOP CIY>KHUT ZIJII aBTOMAaTHYECKOro cOpoca M30BITOYHOIO
JaBJIeHUs U Ta3a B aTMocdepy uepes IPOLyBOUYHYIO CBeUy.

KOBEPBI IIpeHa3HaYeHbI ine: 3QLIUTHI apMaTypsl
KOHIEHCATOOTBOZHBIX TPYyO, BBIBOJIHBIX YCTPOHCTB, KOHTPOJBHBIX
IIyHKTOB K IIPOBOJHHKOB, BBIXOJANIUX HAa IIOBEPXHOCTH 3eMJIH, OT
MeXaHHN4YeCKUX IIOBpeXZeHWUIl. YCTaHaBIMBAIOT KOBepHl  Ha
k/0eTOHHBIEe OIIOpPHBIe IOAYIIKM C IIeGeHOYHBIM OCHOBAaHHUEM
tonmuHoi 200 MM. KoBep - 3TO 4yryHHBIN WIM CTAIBPHON KOJIIAK C
KPBIIIKOM.

N30JIMPYIONINE OJIAHIIBI yCTaHaBINBAIOT hine:s
5JIEKTPUUeCKOT0 CeKIMOHUPOBAHUSA Ta30IIPOBOJOB, YIOXEHHBIX IIOJ
u Haz 3emsteii. Cobuparor GdbaHIbl HA U30JIAIIUOHHBIX IPOKIATKaX U
BTYJIKaxX TakK, 4YTOOBI, OIy>KJaroliyie TOKU He MOTJIU IIPOUTH C OZHOTO
KOHIIA CeKIIMOHHOTO TpybompoBoza (dranua) Ha apyroii. Ilocre
cOOpKM ¥ YCTaHOBKM Ha Tra30IpoBOZle H30IUpyomuil diaHer,
00sA3aTeIbHO IIPOBEPAIOT Ha OTCYTCTBHE KOPOTKOTO 3aMBIKaHUA.

KOHTPOJIbHAA TPYBKA cayxut nnda ompefeneHus yTedKH
ra3a M3 Ta30IPOBOJOB, YJOXEHHBIX Ioj 3emiuei. IIpexcrapiser
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co00¥i CTaNbHYIO TPYOKY, IIPUBAPEHHYIO K CTEHKE Ia30IIPOBOJA WU
byTrapa, gpyroii ee KOHel ¢ IPOOKOH MKW KPaHOM BBIBEJIeH IIOJ,
KoBep. Yamie Bcero KOHTPOJBHYIO TPYOKY YCTaHaBIMBAIOT [JIT
KOHTPOJIAL U OIpesiefleHUs IUIOTHOCTU (II€JIOCTHOCTH) ra3oNnpoBOZA,
3aKJIIOYEHHOTO B QyTiIap (KOXKYX).

1.3. KOHTPOJIbHO-U3MEPUTEJIbHBIE ITPUBOPDBI

MAHOMETPBDI cnyxart mims u3amepeHust JaBiieHUs B cucreme. Jls
HU3KOHAMOPHBIX CUCTEM HCMOJb3ytoTcsi U- oOpa3Hble MaHOMETPHI C
HakJIOHHOM TpyOkoi Tuna IIP W mokaspiBaroliue MeMOpaHHbIC
maHoMetpel Tuna HMII-1 ¢ npodunbHoit mkanoi. OOmacTb
NPUMEHEHHUSI YKa3aHHBIX MAaHOMETPOB: TeMIlepaTrypa OKPYKaIOIIEro
Bozayxa 5-50°C, naBnenuwe - go 0,153 6ap. CpegHee M BBICOKOE
JABJICHUE 3aMEPACTCA TEXHUYECKUMU MaHoMeTpamu Tuna M-100 u M-
150.

PACXOOOMEPHBI na nepenanbl gasienuss ot 0,052 mo 1,3 6Gap
npumenstorca tuna [II. Camonmmymume pacxogomepsl Ttuna JIK
npuMeHstoTcsa Ha nepenagax ot 0,0325 ngo 0,325 Gap u UMEIOT IPUBO/I
auarpaMMbl OT 4acoBOro mexaHusma. K pacxomomepam OTHOCSTCA
TaK>Ke ra30BbI€ CUETUMKH J1aOOPATOPHOTO U OBITOBOIO Ha3HAUEHUS TUIIA
'K (xnmanmaHHble) M NPOMBIIIIEHHOTO Ha3HayeHuss Tuna PI°
(poTaLMOHHbBIE) I ydeTa 0OBEMHOro pacxoma rasa 10 1000 /.
[ITupoko mpumenstorea pacxonomepsl raza tunos [IMKB u IMKK c¢
ABTOMATUYECKUM BBOJOM JCHCTBUTEIbHBIX 3HAYCHUW JABICHUS U
TEMIIEPATYpbl C PYYHBIM BBOJAOM 3HAYEHHU €ro BIIArOCOACPKAHUS.
JlaBiaeHune uzMmepseMoro raza Haxoautcs B mpeaenax or 0,003 mgo 1,6
MIla. Kaszaumckunt 3aBox  KHII  Beimyckaer  camonuinymuu
MOKA3bIBAIOIIUN PACXOJOMEP C MEXAHWYECKHM CUETHO-PEUIANIIAM
yctporicteom Tumna JICKC Bocbmu Moaudukanuii mjisi U3MepeHus
OOJIBIIINX PACXOA0B Ira3a CPEAHETO U BHICOKOTO JIABJICHUS.

CueTynky TpenHa3HAYEHBl Ui Yy4deTa OOBEMHOTO KOJHWYECTBa
HEarpeCcCUBHBIX FOPIOYMX Ta30B MPU UCIIOIB30BAHUHM UX B YCTAHOBKAX
KOMMYHAJIbHBIX U MNPOMBIIIICHHBIX NPEANPUATHAN, U MOTYT YYUTHIBAThH
ra3pl  CICOYIOIIMX  HAWMMEHOBAHWMW:  IPUPOJHBIA,  CJAHIIEBbIN,
TreHEPATOPHBIN, KOKCOBBIA, CMEIIAHHBINA, CKUKEHHBIN - MpOnaH-OyTaH
(B ra3000pa3HOM COCTOSIHUM). JIJIsi M3MepeHus OOJIBIIUX PAacXOJ0B ra3a
[0 Tepenay JaBICHUS B CYXKAOMIUXCs yeTpoiicTBax (Goee 1000 m™/u)
OPUMEHSIOTCA  AUGMAHOMETPhI, TpYOHbIE  TOKa3bIBalOUIME U
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caMoImMmymue, TUCKOBBIC 6CCKaM€pHBI€, KOTOPBIC HUCIIOJIb3YIOTCS IJIsA
N3MCPCHUS OAaBJICHUSA U YPOBHA 3TUX CPCU.

JlaGopaTopnasi padora Ne 2
Omnpenesienne BJIarocoiep:;kaHusi rasa

(mpu aTMoc(epHOM JaBJICHHH)

Ilens pab®oThl - 3HAKOMCTBO C CYIIECTBYIOIIUMH METOJAaMHU
OTMpeieNICHUs BJIAarocoIepKaHus Ta3a U OCBOCHHUE CTYJICHTaMH OJIHOTO
U3 CaMBIX PaCIPOCTPAHEHHBIX METOOB - ONPEEICHIUE TOUKH POCHI.

Bnaroconepxanue, d = G, / G,, a Takxke BecoBoe cojaepxkanue, G, u
G;, BOISJHBIX TIAPOB M CYXOTO Ta3za OIPEACIsIeTCS C IOMOIIBIO
ypaBHEHUM COCTOSHHS JUIsl BOASHBIX TIApOB M CyXOro rasa,
Haxopserocs: B ooreme V npu temneparype T, K.

P,V = GR,T;
P.V=G,R,T.

PaznenuB mOWIEHHO OJIHO YypaBHEHHWE Ha Jpyroe M CJeiaB

npeoOpa3oBaHusl, HAXOIUM
d = G,/G, =P, /P.xR,/ P,

VYuuteiBasi, 4TO ra3oBasi HOCTOSTHHAS JJIsI BOJASHOrO napa R, =
461,5 x/kr*K, a mapuuanpHoe AaBjeHue cyxoro raza P.=B - p,,
nocJie 3aMeHbl pa3MepHOCTU d (KI/KT Ha I/KT), TOJIy4UM

d=212R,xP, /(B - p,), wiu cyxocTs raza
X=dp,=21,2 R, xp; P,/( B - py),
rae X - 00beMHOE coiep)KaHue BOJISTHBIX IMMAPOB M CYXOI'0 ra3a Bo
BJIAJKHOM Ta3e, I/M’; .

R, - ra3oBas nocrossHHAs UCCIEAYEeMOro Tra3a, paBHas 37,85/p;;

B - 6apomeTpudeckoe JaBiaeHNE BIaXKHOTO Ta3a, [1a;

Py - IUNIOTHOCTb ra3a, KI/M".

Yrpyrocte BOISHBIX IapoB P, ompenensercs mo TeMmeparype
TOYKH POCBHI, t,, C HOMOIIBIO COOTBETCTBYIOIUX TA0ONIHIL.

OnpeneneHue TOYKM POCHI  BIAKHOTO rasa IMPOU3BOIAUTCS
npudOpoM, TOKa3aHHBIM Ha puc.3. '

Uccnenyembiii Taz 1mo TpyOkam 7 u 8 TMPOIMYCKAIOT dYepe3
cTekJIHHBI cocyn 1 TpyOka 2, umeromasi MOJUPOBAHHYIO BHEIIIHIOIO
MTOBEPXHOCTh, OXJIAXKIAETCS IPU MNPOAYBAHMHM BO3JyXa C IMOMOIIBIO
PE3MHOBOM TPylIX 3 4E€PE3 HAIUTYIO JIETKO WCHAPSAIONUIYIOCS KUJIKOCTb
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9. Temneparypa t,, IpW KOTOPOM BBICTYIAET pPOCAa Ha BHEIIHEH
MOBEPXHOCTU TPYOKHU 2, 3alUCHIBACTCS B TAOJIUIly U3MEpPEHUl. 3aTeM
yepes cocyl 1 mpomyckaroT ra3 0e3 MOHMKEHUSI TEMIIEPATYPHI B TPYOKe
2 W WU3MEpSIOT TeMIeparypy t,, IpU KOTOPOM poOca HCIHApSAETCA C
MIOBEPXHOCTH.

3amepbl Temmeparyp t, M t, IPOM3BOAAT HECKOJILKO pa3. 3a
JNEHUCTBUTENIBHYIO TOYKY POCHI MPUHUMAIOT CpeHEe apuPpMETHYECKOoe
3Ha4yeHue Temuneparyp t, u t,, To €CThb

t, = 1/n)(t, + ty),
TJIE€ N - YUCJI0 3aME€POB TEMIIEPATyp ty, U t,.

JlaHHble W3MEpeHUN H pe3ynbTaThl UX 00paOOTKH CBOJSAT B
Ta0JIuILy.



Tabmuma 1 - [Ipotokon ucneiranuii Ne 1
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JlaHHBIE U3MEPEHUN

Pe3ynbpTaThl 00pabOTKN JaHHBIX

U3MEpEHUN

t,, °C | B, H/™m* | t,, °C

t,, 'C

3
Pr, KI/'M

P,, H/M’

d, r/kr

X, o/m’

JlabopaTopnasi padora Ne 3
OnpenesieHne KOPPO3UOHHON AKTUBHOCTH IPYHTA B 3aBUCUMOCTH

oT

€ro YaAC/JIbHOI'0O JICKTPOCONMPOTUBJICHUA

HCJ’IB pa6OTBI - OCBOCHHC CTYACHTAMH MCTOJa OIIPCACIICHUA
KOppOBHOHHOﬁ AKTUBHOCTHU TIPYHTA II0 3HAYCHUIO Cro YyACJIbHOI'O
SJICKTPOCOIPOTHUBJICHUS HCIIOCPCACTBECHHO B ITIOJICBBIX YCIIOBUAX.

HNcTouHMKOM TOKa IIPU MPOBEICHUN U3MEPEHUN CIIYKUT TE€HEPATOP

MOCTOSIHHOTO TOKa C PYYHBIM ITPUBOJIOM, BCTPOCHHBIN B IPHOOP.

VY enpHOE CONPOTUBIIEHUE TPYHTA ONPEAENsIeTca Kak p = 2nak,

TJI€ @ - PACCTOSTHUE MEXAY JIBYMSI COCETHUMU BJIEKTPOJIaMHU;
R - mokazanue npudopa, Om.
CHull ycranaBnuBaet kiaccuukannio KOPpO3HOHHON aKTUBHOCTH

IPYHTA B 3aBUCUMOCTH OT €r0 YAEIbHOIO 3JIEKTPOCONPOTUBIICHHUS:

Tabnuna 2 - [Iporokon ucnbiTanuii Ne 2

VY nenpHOE 3JIEKTPOCO-

npotusieHue rpynra, |bomee 100| Ot 20 Ot 10 Or5 Menee 5
Om*m 1o 100 1o 20 1o 10
Koppo3noHHasi akTUBHOCTb| HH3Kas | CpPEIHSS TTOBBI-
rpyHTa IICHHAs |BBICOKAs OYeHb

BBICOKasd
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Puc. 4. Cxema uaMepeHus yAeIbHOTO 3JIEKTPOCONPOTUBIICHHUS
IPYHTA :

1 - mpubop MC - 08; 2 - mikasa npubopa; 3 - pyuka reHeparopa;
4 - mepexkIIryaTenb MPeeIoB U3MEPEHUS; 5 - PETYIUPOBOYHBIN
peocTar;

6 - BIIEKTPOIbI

3Has BEIWYUHY VYACJIBHOIO  3JICKTPOCONPOTUBIICHHUS TPYHTA,
OLICHUBAETCS €r0 KOPPO3HUOHHAS AKTUBHOCTb.
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JlabopaTopnasi padora Ne 4
OnpenesieHne KOPPO3HOHHON AKTUBHOCTH TPYHTA 1O
U3MepPEeHMI0 Beca 00pa3ua MeTaJNINYeCKoil TPYOKH

Llens  pa®oOTBL:  O3HAKOMJIEHHME C  METOJOM  ONPEICICHUS
KOPPO3WOHHOW aKTUBHOCTH IPYHTA Y €r0 BIUSHUEM HA METaJLI.

Hns  ompeneneHuss ~— KOPPO3MOHHOW — AKTMBHOCTH — TpPYyHTa
UCIIOJIB3YETCS SYErKa, COCTOALIAsl U3 CTAIBHOIO COCYJa IMAMETPOM &
MM, BbicOTOM 100 MM, ¥ cTanbHON TPyOKHM C BHYTPEHHUM JAUAMETPOM
19 mm u pmunoit 100 Mmm. OOuuii BUJ yCTpOMCTBa AJIs ONpPEACSICHUS
KOPPO3UOHHOW aKTUBHOCTH I'PyHTA MPEJACTABJIEH HA pHUC. 5.

Puc 5. YcerpoiicTBO 1t onpeneneHuss KOppO3MOHHON aKTUBHOCTH

1 - cranbHOM cocyz; 2 - aTaIOHHBIH 0Opasen; 3 - HCCIeyeMbIi
I'PYHT; 4 - ICTOYHUK IIOCTOSHHOTO TOKA; 5 - M30JIUPYIOAL
mpobKa

PaGoTta mpoBoguTCs B Ba dTama (1Ba THS 1O /Ba 4aca). B mepBbIit
IeHb oTOMpaeTcs mpoba rpyHTa B KostmdecTtse 1,5-2 kr.

I'pyrT, BBIOpaHHBIH JZyIf TpOOBl  IOACYIIMBAETCA  IIpU
temrnepaTtype okosio 100°C, usmenpyaercs, mpoceuBaeTcs Yepe3 CUTO
c orBepctuamMu 0,5-1 MM u yBraKHAeTCA OO HOABIEHUA HA €ro
IIOBEPXHOCTH  Hemoryiomaemoir  Boxsl.  CrampHyIo  TpPyOKy,
IIpeIBapUTeIbHO OYUIIEHHYIO U B3BelleHHYIO ¢ TouyHocThio 10 0,1 r
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IIOMEIIAIOT B COCY[, ¥ U30JIUPYIOT OT AHA IPoOKOi (cM.prc.5). 3arem
COCyZ IUIOTHO 3allOJTHAETCA YBIQLKHEHHBIM M HCCIeZyeMbIM
TPYHTOM, IIOCJIE 4eTO K TPyOKe M COCYAY IOJKJIIOYAeTCs HUCTOYHUK
IIOCTOSHHOTO TOKa HampsxeHueM 6 B. llongpusamusa gyeiiku
npoxmospkaercs 24 waca. Ha BTopoit menp pabotsr (uepe3 24 waca)
TpyOKa BBIHMMAeTCH, TIIATEJTBHO OYUIIAETCI OT IIPOAYKTOB
KOPPO3HH.

Ha ocHoBanuM 1IpOoBeleHHBIX MCIBITAHUI  COCTaBIIETCS
IIPOTOKOJI UCIIBITAHUH.

Tabmuma 3 - IIpoTokon ucnsrranuit No3

IToreps maccer | JJol (Orlpo2| Or2103 [Or3 106 Boiee 6
TPYOKU B

rpaMMax

KopposuonHas | HU3Kas | cpefHAA |IOBbIIIeHHasdA| Bpicokad | OYeHb BBHICOKAd
aKTUBHOCTD

ITPyHTa

Jlaboparopras pa6ora Ne5
VcmiprTaHus ra3operyaTOpHOTrO IyHKTa B JIAGOPaTOPHBIX ¥ IPOU3-
BOZICTBEHHBIX YCJIOBHAIX.
Ilerp pabGoTBI - O3HAKOMUTb CTYZEHTOB C 3JIeMeHTaMU
ra3operyJISTOPHOTO ITIYHKTA, a TakXke c paboroit I'PII B mabopaTopHbIx
Y IPOM3BO/ICTBEHHBIX YCIOBUAX.

5.1. TABOPEI'YJIATOPHBIE ITYHKTBI

g mopep:xaHus NaBiaeHUA y TOTpeOuTess Ha TpebyeMoM
yPOBHe, HCIIONIB3YIOTCs ra3operyisaropusie myHKTsI (I'PII) u
razoperyiaropusie yctanoBku (I'PY). Cxema I'PII, cmonTHpOBaHHAa4 B
noMeleHuY 1abopaTopuy, IToKa3aHa Ha puc.6.
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Orpenpuble 3neMenTsl [PII mo xomy rasa pacrosararorcs
cremyiomuM 00pa3oM: OTKIIOYAIoNlee YCTPOHCTBO, QUIBTP A
OYMCTKM Ta30B OT MeXaHW4YeCKUX IIpuMecelfi W  IIBUIN,
IIpelOXpPaHUTEIbHBIN 3alOPHBIN KJIallaH [Jsd OTKJIIOYeHUd I10Ja4u
rasa [oTpeduTensM INPU  HEJONYCTUMOM  IIOBBIIIEHUM WU
IIOHIDKEHUU JaBJIeHUA rasa IIOCje PeryaATopa, PeryaaTop JaBileHUd
IJI1 CHIDKEHUA [aBJIeHusd Ta3a U IOoJAJep>XKaHWUSI ero IIOCTOSHHBIM
nocsie ce6s, TUApaBINYecKOoe UIN IPY>KUHHOe COPOCHOe yCTPOMCTBO,
oTkarovaromee ycrpoiictBo. I'PII ¢ perynadaropamu paBieHusa rasa
PAYK, P, PJI' mpenHasHaueHBl JJjIA PeryjJupoBaHuA rasa C
BBICOKOTO WJIM CPeJHEro JIaBJIeHUs, IO HU3KOTO, a TaKXKe CHaOXeHUS
ra3oM TpeOyeMOTO [JaBJIeHUA XKUJIBIX, OOLIEeCTBEHHBIX, KOMMYHaJIbHO-
OBITOBBIX 37@HUI U IIPOMBINIIEHHBIX OOBEKTOB, PACXOJ, ra3za B KOTO-
PBIX COOTBETCTBYET IIPOITYCKHOM CITOCOOHOCTH JaHHOHN YCTaHOBKHU.

Perynarop maBineHus NpefHa3HadyeH [JI CHIDKeHUS JaBIeHUS rasa
U NOAAep>KaHUA ero B 33ZJlaHHBIX IIpefiesax.

ITpemoxpanmrensubrit xraman - orcekarens [IKK-40 m (ITKB)
IIpefHAa3HA4YeH [JI aBTOMAaTU4eCKOT0 OTKII0OYeHUA OAa4y rasa Ipu:

a) TIOBBIIIEHUH JIaBJIEeHU Ta3a IIOC/Ie PeryIsaTopa JaBleHUs CBBILIE
DOITyCTMOTO IIpeieia;

0) yMeHbBLIEHNN Ilepelnajia MeXy HadaJbHBIM M YCTAaHOBJIEHHBIM
KOHTPOJIMPYyeMBIM JAaBJI€HUAMHU Ta3a HIDKe JOIyCTHMOTO JaBIeHUSI
(3HaueHwus).

OunpTp mnpenHasHAYeH i OYMUCTKU Tra3a OT MeXaHWYeCKUX
IIpuMeceil ¥ COCTOUT U3 YYTYHHOI'O KOPIIyca CO BCTaBJI€HHBIM B HeTO
CTaKaHOM C TIpOpe3sIMH, K CTeHKaM CTakaHa IIpUIAgHBI
MeTa/UIU4eCKHe CeTKU.

Ha ocwoBuo#ti mnurum [IPII wm OGaiimace, mnpemycMmoTpeHa
BO3MOXKHOCTH OIIpeeIeHHA AaBjeHus rasa uyepes Tpexxogosoi kpas Jly = 15

1 HUIIIIEJIb.
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Puc. 6. Cxema I'PII:

1 — BXxomHOM NaTpyOOK; 2 — pETUCTPUPYIOIUI MaHOMETP
BXOJJHOTO JaBJIECHHUSI; 3 — PETUCTPHUPYIOIINIA MAaHOMETP BXOLHOIO
maBieHVs Ha Oaiimace; 4 - OCHOBHAS U PeTyIUPYIOIAS 3aBIKKA Ha
Oaifnace; 5 - BXoHas 3aABIDKKA; O - IPOyBOYHAS CBeYa; 7/ - QIIIBTP;
8 - uMITy TBCHBIE TPYOKHU [0 U ITOocIe GUIbTpa C MAaHOMETPOM; 9 -
npenoxpanurensHbri kianad (IIIKH); 10 - perynxarop maBrienus
PAYK; 11 - umnynscusie Tpyoxu ot [IKH u PIYK; 12- xpans!
rasoBsle; 13 - BBIXOZHAA 33IBIDKKA; 14 - perucTpUpyOUUii MaHOMETP
BBIXOZTHOTO JaBieHus; 15 - Gaiimac; 16 - rugposarsop; 17- cueTank
rasa (pacxogomep) poranuonusii Tuma PI'; 18- 19 - 20- 21- 22 - 22 -
24 - 25 - 28 - mpoOKoBBIe KpaHsbI; 26 - 27 - 29 - MaHOMeETPHI

5.2. UCIIBITAHWE I'ASOPEI'YJIATOPHOI'O IIYHKTA B
JIABOPATOPHBIX YCJIOBUAX
WcnsiTanue I'PII Ha IIPOYHOCTB, IIOTHOCTD 51
paboTOCIIOCOOHOCTE ITPOBOJAUTCS CXKATHIM BO3LYXOM IIPX KOMHATHOH
TEMIIepaType Ha CTeH/ e, N300pakeHHOM Ha puc. 6.
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OIIMCAHMUE CTEHJIA 1JI UCIIBITAHUM I'PII

Crenz, cHabGXeH peryaupyiomel, IIpefoXpaHUTETBHON U
3aIIOPHOI apMarTypoii, 00ecreynBaoMY IIPOBeZEHEe UCIIBITAHUH
B TpeOyemMoMm oObeMe ¢ cOOMIOEeHMEM HeOOXOAWUMBIX YCJIOBUI
OXpPaHBI TPYia ¥ TEXHUKM 0e30I1aCHOCTH.

Bce o0opymoBanme cTeHza [MAODKHO MMETh IIACIOPTa WIIM
cepTu(UKaThl, a MaHOMETpHI, IIpejoXpaHUTeNbHAd U 3alOpHAL
apMarypa ¥ COeJWHUTeNbHbIe TPYOOIPOBOABI [OJDKHBI  OBITH
IIDOBEpeHBl Ha TepPMETHYHOCTh M IIPOYHOCTh U 3aIIOMOMPOBAHBI,
npudeM y3abl U getanu ob6Bssku auHUE ['PII 1o c6opkm momxHBI
OBITH IOIBEPTHYTHI UCIIBITAHUAM HA IIPOYHOCTD U IIJIOTHOCTB COTJIAC-
HO yKasaHUI Ha depTexxax u macmopTHbIX AaHHBIX CTK 3aBoga-
U3TOTOBUTEJIA.

O6opyzmoBaHue, pa3MellleHHOe Ha CTeHJe, IIPeJCTaBIeHO B
yCJIOBHOM 0003Ha4eHUH K puc. 6.

OcHoBHoe ob6opyznosanue I'PII:

- (UIBTp ra30BBIH BOJIOCAHON C YyTYHHBIM KoprycoM Tuma [046-
OCA;

- IpeoXpaHUTeIbHO-3aNI0pHEIH kiaanaH [THW-50;

- perynsarop masnenus PIYK 2H-50/35 ¢ munorom KH-2;

- nmaBieHue u3Mepserca MaHoMerpamu tuma OBM-100 wepes
KpaHbI TpexxozoBsle Tuma 14M1.

METOJVKA ITPOBEAEHWA UCIIBITAHWA

WUcnerranue I'PII Ha DpoYHOCTE M ILIOTHOCTH IIPOBOJUTCA
JaCTAMHU - IO peryJisaTopa JaBieHud u rnocie Hero. [Ipu sTom HOpMSI
VCITBITaTeIbHBIX JAaBJIEHUN IPUHUMAIOTCA OTAENIBHO A0 U IIOCie
peryngaropa. McnbeiTaHns Ha NPOYHOCTH M PpabOTOCIIOCOOHOCTH
IIPOBOJATCA B TedeHHe 1 waca, a Ha IVIOTHOCTB - 12 vacos. Ilagenue
naBimenus B I'PII mpu srom gomxHO cocraButh He Gosee 1%. [lepen
VCITBITAaHMEM BCA apMaTypa YCTAaHOBKM [OJDKHA HAXOJNUTHCSI B 3a-
KPBITOM IIOJIOXKE€HUU.
O3HAaKOMHUBIINCH C ONMCAHHEM CTeHJA W MEeTOAWKON HCIBITaHUH,
CTYZLeHTHI IIPOBEPAIOT pabodye II0I0KEHUA 3aII0PHO-PETYINPYIOIeH
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U IIpelOXpaHUTeIFHON apMaTypsl, MaHOMeTPOB U obopypoBanus (U-
oOpasHsbIii MaHOMeTp 26, pacxomomepa raza 17 m ruapozatBop 16
3aIIpaBJIeHBl >KUAKOCTBIO; MAaXOBHKH 3aiBrkek 4, 5, 13, mpobkmu
KpPaHOB WMIYJBCHBIX U IIPOAYBOYHBIX (COPOCHBIX) JIMHWUH,
peryiupoBouyHble BUHTHI, raiiku u crakaus! [IKH u PAYK gomxms:
IIJIaBHO, JIETKO U 0e3 3aelaHUil IIOBOPAYNBATHCA).

IloryunB paspemeHue IIpelofaBaTess, CTYJEHTHI 3aIlyCKaIOT
YCTaHOBKY (IIpeABapUTENIBFHO 33 5 MUHYT JO OTOTO BKJIIOYUB
KOMIIPeCCcop), B IPUCYTCTBUYU y4eOHOTO MacTepa MK JIaOOpaHTa.

CTeHOBOE WCHIBITAHKME HA TPOYHOCTh U IJIOTHOCTH OCHOBHOM
TexHoysiorndeckoy HUTKU ['PII mpu HOMUHAIBHOM BBIXOJle JaBI€HUS
raza Px=0,029+0,002 6ap mpoBoguTcs cieyiomuM o6pa3oM.

K BeixoguHOMy maTpyOKy 1 cHavasa IOABOSUTCA CXKAThIM BO3IYX
u3 koMmmpeccopa gasiernueMm P1 = 0,3 Mlla, xoropoe perucrpupyercs
II0 MaHOMETPY BXOZHOTO [aBieHUs 2 (TpexXxOoZoBble KpaHHBI Y
MaHOMeTpOB 2, 3, 14, 27, 29 oTkphITHI). 3aTeM MeJIEHHO OTKPBIBaeM
33IBIDKKY 5 Ha Bxoge (3axBrkku 4, kpaus! 12, 18, 19, 20, 21, 22, 23,
24, 25, 28 pomxHbI ObITH 3aKpbIThI). [lo ucreyenuu Ti= 5 MuH
MeZJIEHHO OTKPBIBAaeM 3aBIDKKY 13 Ha BeIXOZie M IIPOOKOBBIE KPAHBI
22,23, 24, 25 Ha UMIIYIbCHBIX JIMHUAX IIpeOXpaHUTeTbHO-3aIIOPHON
apMaTypsl 9 u perynsaropa gasienus 10.

ITpemoxpaHuTETPHO-3aIIOPHBIHM KIanaH 9 mpuBozuTcsa B pabouee
COCTOAHME IIyTeM 3allelUIeHWs phlyara KjlanmaHa 3a WTUPT u
AaHKEPHBIM phIYal W YCTAaHOBKH yZapHUKa BepTUKAIbHO. IIpernessr
HacTpoiiku - Bepxauii: Ps= 0,038 6ap, Hwkuuii: P« = 0,014 6ap.

IIKH-50 ycTaHaBIuBaloTCA IIyTeM CXKATuA IPY>KUH MeMOpaHHOTO
IITOKA PEryJIMPOBOYHOM raliKOM.

Perynarop pmaBnenus 10 HacTpamBaeTcsa Ha 3aJlaHHOe KOHEYHOE
nasrenve (Px = 0,029 + 0,002 6ap) myrem mpuBeseHUs perysiTopa
ympaBieHus  (mmimora) B paboyee  COCTOSHHME:  OIyCKaeM
pPEeryJIMPOBOYHBIM BMHT KJallaHA IIWJIOTA, & 3aTeM IiepeMelleHHeM
(BBIKpYyYHMBAaHHEM) PETryJIUPOBOYHOIO BHHTA, HMEIOIIEr0 pe3soy,
CcXaTueM uiau ociabieHueM peryaupyeM IIPY>KUHY KjIallaHa IIHJIOTa,
no6usaack P« = 0,003 MIla o manometpy 14.
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I'mppaBianyeckuit 3atBop 16 HacTpamBaeTcs Ha COpoOCHOe
TaBIeHVe Pr:=0,034 6ap (mpoBepseTcs ypoBeHB >XUJIKOCTH IIO
OTMEeTKe MEPHOTO CTeKJIa, ITPU 3TOM KpaH 19 OoTKpHIT).

3aTeM IpOM3BOAUTCA IOABeM JaBieHus Ha Bxoze B IPII mo

P»=0,75 MIla u sTo maBneHue BbIep>KuBaeTcsa B TeueHue 12 = 10 MuH,
Iocjie 4Yero gaBieHue cHinkaerca mo Ps = 0,6 Mlla u mox stuMm
naBinenveMm ['PII BeimepxuBaercs B TeueHue T3 = 20 MuH, mpuiyeMm
TOIyCTUMOe asieHre maBneHus P He nomxHOo npessimath 1% ot 0,6
MIlIa. Ha sToM ocHOBaHUU OIpefendioTCA AeiiCTBUTeNbHbIEe IIOTepHu
naBiaeHus B I'PII, A Prpn.
ITpu Berpepskke I'PII maBmenuem 0,6 MIla mpousBoguTcsa BBIABIEHUE
Te(eKTHBIX MeCT IIyTeM BHEUIHer0o OCMOTpa U, eClId IIoTepHu
naBiaeHUA IpeBbinrailoT 1%, mpoBepkoil MBUIBHOI sMysIbcuedl Bcex
coeVHEHUU U 000PYZOBaHUA.

ITocne HAXOXJIeHUA %1 yCTpaHeHud HeIIOTHOCTeH,
VCIIBITHIBAEMYIO TEXHOJIOTMYeCKyI0 HUTKY BHOBb IIO/IBEPTaioOT
IIpOBepKe Ha IIPOYHOCTh M IUIOTHOCTH (KaXKZasd IOCiIenylomas 3a
OCHOBHOM  TexHosorndeckas  sauHuA  [PII  ucnerTeiBaercs
CaMOCTOSITEIBHO).

I'PII, mpoBepeHHBIN Ha NPOYHOCTb U IIOTHOCTH, UCIBITHIBAETCS
Ha PaboOTOCIOCOOHOCTH CiemyomuM o6pasoM. JlaBieHme CXXaToro
Bo3myxa Ha Bxofe B I['PII cmmxator mo P4 = 0,3 MIla u mpu
HeOOJBIIOM pacxofZie BO3JyXa, OCYLIECTBIEHHOE YaCTUYHBIM
IIepeKpBITHeM 3aABIDKKU 5, ciexar 3a paboroit I'PII. 3arem mpu
oMol perynaropa gasiaeHus 10 moBsImIalOT AaBjieHHe BO3LyXa B
BEIXOZHOM rasompoBoze no Ps = 0,038 + 0,002 6ap, mpu sTom
THpo3aTBOp JOJDKEH COPOCHUTH M30BITOK BO3Zyxa B armocdepy, a
ITKH-50 poxeH 3aKkpBITHCA.

Usmepsiem morepu pmaBienus B ¢uwibtpe 7, A P, paboras c
kpaHamu 20, 21, TpexxomOBBIM KpaHOM U MaHOMeTpoM 27
(momyctuMmble TOTepH AaBieHus Ha ceTke puapTpa A Py < 0,048 Gap).

Ilepemnay, maBrenus B pacxomomepe, APp, 6epem o U- o6pasHomy
maHoMeTpy 26 (APp < 0,003 6ap).
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ITpoBepsiem paboty cBoOOmHOI nuHWM (Oaiimaca) OTKpHIBaHMEM
3aABIDKeK 4 1o MaHoMerpy 3 u 29 (mpm sToMm 3azBmKKH 5 u 13
3akpbIThI). [Tocite aTOrO KOMIpeccop BBIKIIOYAETCS, A CKATHIN BO3LYX
n3 I'PII cOpacriBaeTcs B atmMocdepy depe3 IPOZYBOUYHYIO CBeuy 6.
IloryyeHHsle  maHHBIE W3MEpPEHWH  3aHOCATCI B  IIPOTOKOJ
WCIIBITAHUU.

Tabnuma 4 - IIporokon nucnsrranuit Ne. 4

Ne /laHHBIE M3MepeHuH

P1 T1 P2 T2 P3 T3 P/:[ APrpr{ P«

H/m?2 | mua | H/™m? | vmua | H/m? | mua | H/m?2 | H/m?2 | H/m?

Ne [laHHbIe U3MepeHU

Ps Px P:a. P4 Ps AP@) Q APp

H/m?2 |H/M™M?2 |H/M?2 |H/M?2 |H/»?2 |H/wvm?2 | v3/q MIla

Ha mpoBepeHHYI0 M HCHBITAaHHYIO YCTAaHOBKY COCTAaBIAeTCA aKT O
IIPOBEIEHHbIX MCIBITAHNUAX (Ha 06a3e UCIBITAHUI IO IPOTOKONIy 1) 1

sanogHgercd nacnopt I'PIL

ITACITIOPT I'PII:
1.HanmeHOBaHUe yCTaHOBKHU.
2.3aBOJI- U3TOTOBUTEIID,

3. KonuuecTBo cTyneHell peryIupoBaHuUs.
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4 MaxcuMasipHOe JaBienue Ha Bxonae, MIla.
5./laBnenue Ha Berxome, MIla.
6.1lotepu masmenusd B I'PII npu ucnertanuax Ha crerge, Mlla.
7 Ilponryckuas cioco6uoCTs I'PII ipmt Psx = 0,1 MI1a,
Q= ;Qm =;Qp= , Hm3/u.
8.IIpenmensr mactpoiiku [TKH 0,005 6ap.
9.1lpenesnsl HACTPORKHU T'UAPO3ATBOPA.
10.JomrycTuMble IOTepyH JaBieHUs Ha ceTKe GUIbTpa, 6ap.
11. lomycTrMeIii Tepemnaz, ZaBleHUs B pacxozomepe, 6ap.
12.I'abapuThl YCTaHOBKHU.
13.Bec ycTaHOBKHU.

PaboTta npoBoauTCS B TeueHMe 4-X 9acoB.

NCIIBITAHKA T'PIT B ITPOM3BO/JICTBEHHBIX YCJIOBUAX
Pa6ota I'PII Ha peficTByiomem oObeKTe.
[Heiicteue I'PII mpencraBiser ctymeHTaM npencraBuTens ['oprasa,
B IIPUCYTCTBUU IIpellofiaBaTesis IIOCJIe NPOXOXAeHUA MHCTPYKTaXa
II0 TeXHUKe 0e30I1acHOCTH.
IIpencraBurens 'oprasa pacckaseiBaer o geiictsuu I'PII B mesowm,
0 paboTe KaXJOTO €ro >jeMeHTa, IlapaMeTpax rasa Ha BXOfle H
BBIXOZle KOHKpeTHOH KoHcTpykumu ['PII, paGore msmeprrenbHBIX
nprOOpoB, KoaudecTBe IPOPMIAKTHIECKHX paboT, TeXHUKe
6esomacHocTH M ydera mpoBoguMmbix Ha ['PII pabor c 3aHecenmem

TAHHBIX B paO0YUi XypHAJL.



25

ITapameTpsr paborsr gmeiictByromeir ['PII cBogsarca B Tabiaumy, B

BH € IIdCIIOPTHBIX AdHHBIX.

JlaGopaTopnasi padora Ne6
IIpuOops! U annmaparypa AJis OLITOBOI0 ra30CHA0KeHM 1,
H3MepeHne pacxoaa raza, C;KuraemMoro ropejxkoi

[enu paOoOTHI:

1) o3HakomieHHME ¢ MOpuOOpaMu U ammaparaMyd JJjsi ObITOBOIO
ra3oCHaOXX€HUs, TMPUHIUIIOM JIEUCTBUS KaXJAOro mnpuodopa, HX
JIOCTOMHCTBAMU M HEJOCTAaTKaMU;

2) 3HAKOMCTBO C KOHCTPYKIIMEH Ta30BbIX CUETUYHMKOB, CHSITHE
MOKa3aHWI Ta30BbIX CUCTUYMKOB U JIABJICHUS ra3a B HUX;

3)onpeiesieHre 4acoBOro pacxojia rasa.

OBIIME TEOPETNUYECKUE ITOJIOXKEHW A
6.1. [TIPUBOPHI 1 AITIITAPATBI JJI51 BBITOBOI'O
['ASOCHABXEHUA

BBITOBBIMU Ta30BBIMM MPUOOpPAMHM HA3bIBAIOT Ta30BbIC aIIaparthl,
OPUCIIOCOOJIEHHBIE JJII WCHOJIb30BAaHUS BBIJIETISEMOrO TeEIJia MpHU
TOPEHUH rasa JJid pa3InuHbIX OBITOBBIX HYX].

[Ipuboppl w  ammapaThl a1 OBITOBOrO  Ta30CHAOXKEHUS
NOAPA3IECNAOTCS HA JBE TPYMIIbL:

- ra30BbI€ MPUOOPHI, YCTAHABIMBAEMBIC B KYXHSIX KUJIBIX KBAPTHUP;

- ra30BbI€ MPUOOPHI, yCTAHABIMBAEMbIC B OOIIECTBEHHBIX 3IaHUSX.

BbrITOBBIE Ta30BbIe IPHUOOPHI KIACCUPHUITUPYIOTCS HA:

- OBITOBBIE TA30BBIC IUIUTHI;

- pecTopaHHbI¢ (0ONBIITNE) TA30BbIC TUIUTHI,

- BoJIoHarpeBarteu (MpOTOYHOTO U EMKOCTHOI'O THUIIOB);

- KUTIATWIbHUKH,

- MUIIEBAPOYHBIEC KOTJIBL;

- XOJIOJIWJIbHUKU Ta30BbIE.

B KyXHSX JKWJIBIX IOMOB YCTaHaBJIMBAIOTCS, B OCHOBHOM, OBITOBBIE
ra3oBbI€ TUIMTHI, BOAOHArpeBaTean (MPOTOYHOIO U €MKOCTHOTO THUIIOB),
ra3oBbI€ XOJOAWIbHUKH, KUTIATUIIbHUKHU.

B o011ecTBEeHHBIX 3/1aHUSIX YCTAHABIMBAIOTCS PECTOPAHHBIC Ta30BbIE
TUTUTHI, KU TUILHUKH, BOJIONIO/IOTPEBATENH €MKOCTHBIE,
MUILEBAPOYHBIE KOTJIbI, TA30BbIE XOJOUIbLHUKH.
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OcHOBHbIE TpeOOBaHMS, MNPEIBABISIEMbIE K OBITOBBIM Ta30BbIM
npubopam CIeayrouIue:

- 00ecTieueHre NOJIHOThI CTOpaHus rasa;

- ycToluMBas paboTa ropesok.
[Ipy HOMUHANBLHOM TEMJIOBOW HArpy3ke MpuOOPOB COJAEPKAHUE OKUCU
yraeponaa (CO) B mpOoJayKTax CropaHusi, BEIXOJAIINX HEMOCPEICTBEHHO
B IOMENIEHUE (HAmpuMmep, KyXHH), He JAO0KHO mnpesbimatsh 0,02
o0bemubix mporeHta (I'OCT 10798-86); a B OTBOAUMBIX B JBIMOXOJT
npoaykrax cropanus - 0,05 oobemubix npouenta (IOCT 5507-86).

[TomHOoTa cCropanuss Traza | ycToWuMBas paboTa TOPEJIOK
obecrieunBaeTcss 3a CUET YCOBEPIICHCTBOBAHWUSA  KOHCTPYKIIUH
ra3oropejovHbIX YCTPOMCTB, HAJEKHOM MOJayd Ta3a W BO3JIyXa B
TOpeJKy, TOJIHOTO CMEIICHHWS Ta3a ¢ BO3AYyXOM B CMECHUTCIHHOM
Kamepe TOpeJIKK U B OTHEBOM Kamepe OBITOBOTO Mpudopa.

PaGora  OBITOBBIX  Ta30BBIX  MNPUOOPOB  XapaKTEPHU3YETCS
CIICTYIOIIMMHU TTOKa3aTeISIMU:

1. TETJTIOBOM HArpy3KOW WJIM KOJWYECTBOM TEIIa B ra3e, KOTOpOe
pacxonyercsi npudopoM, kBT;

2. TIPOU3BOAUTEIHHOCTHIO WJIn KOJIMYECTBOM MOJIE3HO
UCIIOJIB3YEMOIO  TEIJIa, KOTOpOE TIEpPEelaeTcsi HarpeBaTebHOMY
npudopy, kBT;

3. KIIA, IIPEICTaBISAOLINM cobOou OTHOILLIEHUE
POU3BOIUTEIHLHOCTH K TEIUIOBOM Harpyske npudopa.

PaznuuatorT HOMHMHAJIBHYIO, HOPMAJIbHYIO M  MPEICIbHYIO
(MakcuMalbHYI0) TEIIOBYIO HAIPY3KHU.

BbITOBBIE TIPUOOPHI MOJCOEAUHSIOTCS K CETEBBIM Ta30MpOBOJIaM
Hu3koro napieHus (mo 0,048 Oap). Bcee miects rpymm mpubopoB
CHAa0XEHbl  YCTPOMCTBOM  aBTOMATUYECKOTO  PEryJIUpOBaHUA WU
KOHTpoJisi paboTel. Bo Bcex rpynmax mpuOOpPOB HCMOIL3YIOTCS, B
OCHOBHOM, HWH)XCKIIMOHHBIE TOPEIKA YaCTUYHOTO MPEIBAPUTEIHLHOIO
CMEIIEHHUs Ta3a C BO3AYXOM. JT0 aTMocdepHbie (KOHPOpPOUYHBIE) U
TpyOUaThIe TOPEJIKH C TMTOBBIIIIEHHON WHKEKIIMOHHON CITOCOOHOCTHIO.

PaccmoTpum Kaxayro rpynmny npudopoB.

1. BeITOBBIE Ta30BbIC TIITUTHI.

VYcTaHaBIMBAIOTCS B KYXHAX JKHJIBIX JIOMOB M HUCHOJIb3YIHOTCS IS
MPUTOTOBJICHUS MHIIH - BapKa, )KapeHbe, BBITICUKA, MOJIOTPEB U APYTUX
HYXK]I.

I'azoBbie muthl cornmacHo I'OCT 10798-86 uMeroT cleayroniyro
KJIACCU(PUKAITUIO:
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nyn

a) MO KJIAaCCHOCTH (BbICIIMHI Kjacc "a", BeIcIui Kjacc "0", mepBbIit
kiacc "a", mepBalitl kitacc "0");
0) mno wucnojib3yeMoMy Termily (TPUPOAHBINA, CETEBOM WM
CKVKECHHBIN);
B) 1o nayeHuto raza (0,013 6ap, 0,019 6ap, 0,029 Gap);
I') 0 KOJIMYECTBY KOH(DOPOK (2-X, 3-X, 4-X KOH(DOPOUHBIE).
OO0o03HayarTCs: HampuMmep, MMTa rasoBas 4-X KOH(OpOUHas
cTalmoHapHasi, Beiciiero kiacca "a" - [1I'4 xi. B "a".
B KyxHsAX yCTaHaBiIMBaroTCs ciueaymume Immrel: 'Mocksa",
"Jlenmurpan", "Tyma", "bpect", "Bonrorpan", "Caparto", a Takxe
nonbsckue mmThl "Mema", "[lIpomens", rorocnasckue "Becna", "Asna"
u np. Bcero Oonee 65 Mopeneil, MMEIOIMMX CBOM OCOOCHHOCTH U
OTJINYHS.

Puc. 1. Cxema ra3onpoBo10B OBITOBOM ra30BOM TUIMTHI: 1 - TOABOAKA K
TUTMTE C TA30BbIM KPaHOM; 2 - TIOJIBOSIINI Ta30MPOBO, 3 - Ta30BbIA
KOJUIEKTOP; 4 - MPOOKOBBIN KpaH; 5 - Ta30MPOBOBI K KOHPOPOIHBIM

ropesnkam; 6 - KOpIyc rOpeJikKi C COIIOM; 7 - PEryJsiTOp Mojauu
NEPBUYHOIO BO3/1YyXa; 8 - TOJIOBKA rOpesky; 9 - razopacnpeaenurens; 10 -
ra3omnpoBoj K aTMocPepHO TpyOUaToi ropenke gyxoBoro mkada; 11 -
KOPIYC TOPEJIKHU € COIJIOM; 12 - perynsarop nojadu nepBUYHOrO Bo3ayxa; 13
- atMocdepHas TpyoJaras ropeika TyxoBoro mkada; 14 - 3anaibHUK

OCHOBHBIMH ~ YaCTAMH CTAl[MOHAPHBIX U  YHU(PUIIMPOBAHHBIX
ra3oBbIX ITUIMT SIBJISIOTCS: BapoOyHas 4YacTh IUIATHI, AYXOBOM IIKad,
CYIIWJIbHBIN MKa@, KOPITYC U3 MITAMIIOBAHHBIX 3JIEMEHTOB M3 JINCTOBOU
CTaJIM C pa3MENIEHHBIMA Ha HEM pabOuYMMH OpraHaMH - TOPEIOYHBIMH,
3allOPHBIMU YCTPOMCTBAMHU, a TaKXKe YCTpPOWCTBAMU aBTOMATHUKH H
KOHTPOJISI paOOTHI.
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Ha puc. 7 npencrasieHa cxema ra3onpoBo0B YHU(PUITUPOBAHHOMN
ObITOBOM razoBou miauThl [11'4 k1. 1 "a"

['a3 U3 MarucTpasbHOro ra3orpoBOJa MOCTYNAET B Pa3BOISIILYIO
CeTh U MOJAXOIUT K IIuTe. BepXxHHWe Tropenkd - HHXKEKUIHOHHBIE,
KOH(OPKHU MPEACTABISAIOT aXyPHYIO MOACTaBKY MOJ MOCYHy, KOTOpas
CBOOOJIHO TPOMYCKAET BTOPUYHBIM BO3AyX K IUIAMEHUM M HE MEIIAeT
OTJa4ye TeIla IpHu rOpeHuu rasa. Paccekarenb ropeaky BBITOJIHSET JBE
(YHKIMU: YMEHBIIAET BHICOTY (pakesa IIaMeHW W 00Jierdaer JOCTyM
BTOPUYHOTO BO3[lyXa BHYTPb IUIAMEHHU, YTO CIHOCOOCTBYET IOJHOTE
CropaHus rasa.

B kopmyce Topenku MpOUCXOAWT 0Opa3oBaHHWE Ta30BO3TYITHON
cmecu. DopcyHKa € COMIIOM BHIMONHSAET (PYHKIHIO J03aTopa Ta3a u
HaTpaBJISIET CTPYIO Ta3a B TOJIOBKY TOPEIKU JJIs TIOTYyUSHUS WHKCKITUU
TICPBUYHOTO BO3JIyXa B HEH.

ITonBonsmiass Ta3oBas TpyOKa TMO3BOJSET HAMNpPaBJsATh Ta3 OT
KOJIJIEKTOpa K ropesike. KpaHuk ropenku - 3To yCTpOWCTBO JJIs TOAayH,
peryJIMpOBaHUsI pacxojia U OTKJIFOUCHHUS Ta3a.

[Ipy TpUMEHEHWH TIOCYIbl C INMHPOKUM JTHOM HEOOXOIMMO
NPUMEHATh KOH(MOPKH WM IOJACTaBKH C BBICOKMMH peOpamMul IS
oOecrieuyeHusi CBOOOHOrO JI0CTyIa BTOPUYHOTO BO3TyXa.

[lepen BKIIIOUEHUEM TOPEIOK IUIMTHI HEOOXOAUMO YOEIUTHCS, UTO
OHU YHCThI U UCIPABHBI, @ TAKKE MPOBETPUTH KyXHIO. BKIIFOUUTH KpaH
Ha crycke (MOABOAKE) Mepe] IUIUTOM, OTKPBITh KPAaHUK FOPEIIKH, 3a3KE€Ub
TOPEJIKY IUIMTHI U TTOJIB30BATHCS TOPSIIEN TOPETKOM.

OcHOBHBIE TOKA3aTEIN OBITOBBIX I'A30BBIX IUIUT:

1 .HomuHanbpHas TEIioBasi Harpy3Ka:
a) KOH(OPOUHBIX TOPEJIOK BCeX MIUT - 1,74 - 20 kB1/y;
0) ropenku ayxoBoro 1mkada - 3,5 - 4,7 kB1/u.
2. Temnonpon3BOIUTEILHOCTD:
a) KoH(OpOoUHbIX Topeok - 0,96 -1,4 kB1/4;.
0) ropenku ayxoBoro mkada -1,9 - 2,8 kB1/4.
3.KIIJI ropenok miautel - HE MeHee 55%.
JloCTOMHCTBA ra30BBIX ILIUT:



29

JENIEBA3HA TPOCTOTAa NPUMEHSAEMBIX JETalleld, yAOOCTBO U
HAJICKHOCTh B pad0Te, CPABHUTENIbHAS YUCTOTA BO3/1yXa B IOMEIIECHUH,
DKOHOMHUYHEE U TOJTOBEYHEE DIEKTPUIECKHUX.

Henocratku:

yTEUKM Ta3a MOTyT BbI3bIBATh B3pBIBBI, a MNOpH OOJIBLINX
KOHIIEHTpAUMsIX - OTpaBiicHus mroaeu, kpome Toro KIIJ[ Hegoctatouno
BEJIVK.

PecTopanHbie ra3oBbl€ IUIMTHI, BOJOHAIPEBATENIN, KHUISTUIBHUKH,
NUIIEBAPOYHBIE KOTJbI, TAa30BbIE XOJOJWIBHUKUA PacCCMaTPUBAKOTCS
CaMOCTOSITENBHO.

6.2. W3SMEPEHUE PACXOHA T'A3A, CXHUI'AEMOI'O
I'OPEJIKOA

N3MepeHne 4acoBOro pacxojia raza TOPEIKOW, MPUBEACHHOIO K
HOPMAaJIbHBIM YCJIOBHUSM, NMPOU3BOJIUTCS Ha Ta300aJIOHHON YCTaHOBKE,
M300pakeHHOM Ha puc.S.

Onucanue SKCIepUMEHTAILHON YCTaHOBKHU:

VYcraHoBka coctout u3 6aioHa 1 ¢ cxuxeHHbIM razom (rponaH Cs;Hg)
eMKkocTbto 5 1 (12 1), pemykropa Jjisi CHMXKEHHMS JIaBJICHHMsS raza B
ra3onpoBolax M Yy TOpEJOK, THOKOro ywactka (pe3uHO-TKaHEBBIM
HAIMOPHBIN pykaB) anuHoM 0,3 M, COETUHSIONNNA OAIIOH U PETYIIATOP C
ra30BbIM CUETUYUKOM 4, OTIPEIEISIONINM PacXo COKUTaeMoro rasa.

PryrHell TepmoMeTp 5 wu3mepseT TeMmmeparypy rasza, PTYTHBIU
TEpMOMETp 6 u3MepsieT TeMmiieparypy Bojabl. U-oOpa3Hblii BOASHOMN
MaHOMETp 7 C COEOUHUTEIILHOW TPYOKOW CIYXKUT JIs H3MEpPEHUs
napieHuss raza B cuerunke 4. [l'azompoBony 8 W3 CTaldbHOU
BOJIOTa30MPOBOHOM TpyOb! d = 15 MM auHO#M 1 M coeIUHSAET CUSTIUK
raza 4 ¢ mmrot 9 tuna 14 wi. 1 "a". Ha ropenke muter 10
yctaHoByieH cocy 13 ¢ Bogoi. Cocyn T€pMETUYHO 3aKPBIT KPBIIIKOM,
UMEIOLIEH CIEUaIbHOE THE3/I0, B KOTOPOE BCTABJEH PTYTHBIN
TepMoMeTp 14 na u3MepeHus: TeMIepaTypbl BOJbl COOTBETCTBEHHO B
Hayajie U B KOHIE onbiTa. U-00pa3HbIil BOASHON MaHOMETp 12 CIy»KUT
JUIS U3BMEPEHUS JABJICHUS Ta3a y YCThsl TOPEIKH, MaTepuan cocyaa 13 -
amomuHuil. Pazmepsl cocyna: nuamerp - 150 mm, BbicoTa - 150 MM.

BxJitoueHne ropenok B paboTy MPOU3BOJIUTCS MTOBOPOTOM Ta30BBIX
KpaHoB 11 runTsI.

[Ipy Hammuuu nOpUpOAHOro rasza, cxkuraemoro B [openke,
UCKJIFOYAETCsl HEOOXOAMMOCTh B OaJllIoHE 1 ¢ COKMIKEHHBIM Ta30M.



30

Pacxon rasza, cKUraeMoro B rOpeJIKE Ta30BOM IUIUTHI, U3MEPSETCS
ra30BbIM CYETYMKOM (Ta30BBIMU Yacamu).

l'a30BBIil cueTunk (puc.9) CTaBUTCA HAa POBHYIO TOPU3OHTAIBHYIO
NOBEPXHOCTh W C TMOMOIIBIO  PEryJUpOBOYHBIX BHUHTOB 13
yCTaHaBJIMBAECTCA MO ypoBHIO 3. B mrtyuepax 4, 5, 10 mocpenctBomM
PE3MHOBBIX TMPOKIAJOK W HAKUJHBIX TaeK IUIOTHO 3aKPEIUISIOTCS
TEPMOMETPBI 5 U 6, a TaK)Ke MOJICOECAUHUTENIbHAS TpyOKa MaHOMeETpa 7.
['a30BBIM CYETYMK 3aMOJIHSIETCS BOAOW NIPU 3aKPBITOM KpaHe 12 u
OTKPBITOM KpaHE BOAOMEPHOro ycrtpoucrBa 11 yepe3 BOpoHKY 6 10
MOMEHTA BBITEKaHUSA BOJIbI M3 CIMBHOM TPYOKH BOJIOMEPHOrO YCT-
poiictea 11. Haummenninas neHa nenenust uudepodnara - 0,02 I[MS,
NOTPEUIHOCTh MOKa3aHui He Oonee +1%.

MGTOJII/IKEI ITPOBCACHUA pa6OTBI

PaboTy BBIMOJHSIOT CTYACHTHI B KOJUYECTBE S5-6 4YEIOBEK Ha
ra3o0aJIoHHON YCTaHOBKE, npeACTaBICHHON Ha puc.8.
O3HaKOMUBIIIMCh C OINMHUCAHWEM YCTAaHOBKHM W CUETUYHKA, IMPOBEPSIOT
3anpaBky O - 00pa3HbIX MaHOMETPOB 7 U 12, cuetunka 4 u cocyaa 13 ¢
BOJIOM, & TaK»Xe€ MPaBUIBHOCTh YCTAHOBKM TEPMOMETPOB S5, 6, 14 u
MaHoMeTpoB 7, 12 B mtynepax. 'oToBAT K paboTe 4yachl C CEKYyHIHOU
CTPENKOU U MPOTOKOJI ucbiTaHu No 6.

Puc. 8. 'a3o0ammonHasi ycTaHOBKa.
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Puc. 9. Cyéruuk ra3oBblid.

[TonyuuB paspenieHue MNpenojaBaresis, 3alyCKalOT YCTAHOBKY B
NPUCYTCTBUU JIabopaHTa (Ha JEUCTBYIOUIEM OOBEKTE - MPEICTABUTENS
I'opraza). Jlns mycka raza K MoTpeOUTETI0 HEOOXOAUMO IMEepeOpOCUTH
PYKOSITKY pEryisiTopa clieBa - HalpaBo, OTKPbITh KpaH Ta30BOM IUIUTHI,
3a)K€Ub TOPEJIKY M TO0JIb30BAThCS €10. B MOMEHT 3a)KUraHus TOpPENIKU
3aCEKal0T BpEeMs Hauyajia OmblTa T; (HarpeBaHWs BOJBI B COCYyHE) H
U3MEPSIIOT HAYaJIbHYIO TEMIIepaTypy BOJBI t; B COCYJE, MaccCy BOJBI,
HarpeBaemon B cocyzae, Gy, m maccy cocyna G.. 3ateM OpoOHM3BOISIT
u3MepeHus, armocdepHoro nasieHus Pz (0ap), naBieHus rasa B
cuetunke P, (0ap), Temneparypy raza B cueruuke t. (°C), naBieHus
rasa rnepej comiom ropeiku P, (6ap), IpoJOIKUTEIBHOCT OIBITA T
(MUH), ONpeeIsieMyl0 KaKk T = T, - T; OTCYET IMOKa3aHWW Tra30BOro
cyeTurKa (0ObEMHBIN pacxo/1) B Havaje onbiTa V| U B KOHIIE OMbITa V),
TeMIIEpaTypy BoAbl B KoHIE ombiTa t, yepe3 10°C mocne 30°C u mo
70°C. B 3Tu k€ MOMEHTHI M3MEPSIOT NABJIECHUE raza Mepel COILIOM
ropenkH Prq,, P, Vo, Pey, T2, tr, To BO31YyXA.

Pe3ynbraThl U3MEPEHHII BHOCSIT B COOTBETCTBYIOIIYIO Tpady
MPOTOKOJA UCTIbITAaHUMN No 6.
O06paboTKa OMBITHBIX JAHHBIX
Ha ocHOBaHuM JaHHBIX U3MEPEHUN OMPEAEISAIOT: JABJICHUE ra3a B
cyeTynke P, ', naBieHne HACHIIIEHHBIX ApoB BOABI P, 00beM raza V
3¢ T MHUH TI0 CYETYUKY, H3MEpPEHHBIH O0O0BEeM Ta3a TOPENIKOM,
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MPUBEICHHON K HOPMAJIBHBIM YCJIOBHUSAM V, 4acOBOM pacxoj] rasa,
IIPUBEICHHBIN K HOPMAaJIbHBIM YCIIOBUSM V.

Pe3ynbTathl 00pabOTKH JAHHBIX BHOCST COOTBETCTBEHHO B Tpadbl
IPOTOKOJIA UCTIBITAHUM Ne5.

Tabnuua 5 - [IpoTokon ucnbiTanuii NeS

NeNe JlaHHBIE U3MEpEHUN
ombiTa |Gy, k1| Ge, tw, | Ps, | Peu tr, T, | T Vil Vo, |Prp| te| To
kr | °C| Gap|Gap | °C| .| MHH M| M | Gap| °C| oC
1
2
3
4
5
Tabnuna 6 — Pe3ynbTaThl pacuera
NoNe Pe3ynbTaThl 00pabOTKH OMBITHBIX JAHHBIX
OIIbITA P, Pe?, | P, tmud | V,M | V HM Vi,
Oap Oap Oap Hw'/a
1
2
3
4
5

OGbeM raza V (M), H3MEPEHHBIH 3a BpeMst T (MHH), OIPEIESIeTCs
0 Pa3HOCTH IMOKAa3aHUM OTCUETHOrO ycTpoiicTBa B Havane (Vi) u B
koHile (V,) onbita V=V, - V.
N3mepenHsbIit 00beM raza NpUBOJAUTCS K HOPMATbHBIM YCIOBUSM 10
BBIPAYKEHUIO
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273
V.=V *273 —tr

rae V, - 00beM raza, u3pacxoJ0BaHHbBIN 33 BpEMsI ONbITa T (MUH)
IIPUBEICHHBINA K HOPMAJIbHBIM YCIIOBUSIM, Hw;
V - 00beM ra3a, H3pacXOIOBAHHbI 32 BPEMs OIIBITA X, M°;
Ps? - cpennee 6apoMeTpHUECKOE TABIEHHE 3a IIEPUO UCIIBITAHNS,
H/Mz;
PP - naBnenue rasa B cuerunke, H/m?;
P, - o1aBieHWe HACBIIEHHBIX IMAPOB BOABLI MPU CPEIHEU
Temmeparype rasa t,” (°C) 3a Bpems ucrsiTanus T (Mun), H/m™.
YacoBoil pacxol rasza TOpPENIKOW, NMPUBEAEHHBIM K HOPMAaJbHbIM
yCJIOBUAM, cocTaBUT V.=V, * 60/t.
ITo moyry4eHHBIM 4aCOBBIM pacxoiaM Tra3a V. H BpeMEHHU TOPEHUS
ras3a B TOPEJIKE Trop CTPOUTCS IPpauK 3aBUCUMOCTH V. = f/(Trop).
Pabota mpoBoauTCs B TeueHHE 4-X 4acoB.
OT4eT TOKEH COJIePKaTh:
1.IIpuGops! u ammapatsl 411 OBITOBOTO Ta30CHAOKEHNS
a) cxema npuoopa UM ero ra3oBoi 4yacTu ( BCEro 7 cxem);
0) Ha3BaHME BCEX OCHOBHBIX YacTEH, U3 KOTOPBIX COCTOSIT
puOOpHI;
B) OMMCAHUE ra30ropeOUYHbIX YCTPOHUCTB B JAHHOM MpUOOpE;
') OCHOBHBIE MTOKa3aTeIu MPUOOPOB (KOHKPETHO).
2.3mepenne pacxoja raza, CxKUraeMoro ropeikou:
a) cXeMa M OIrcaHue J1abopaToOpHON yCTaHOBKH;
0) MPOTOKOJI UCTILITAHU;
B) 00pabOTKa pe3yJbTaTOB UCIIBITAHUM;
I') IepeYeHb KOHTPOJIbHO-U3MEPUTEIILHBIX IPUOOPOB C KPATKOU
TEXHUYECKON XapaKTEPUCTUKOM (TUII, KJIACC, TOYHOCTH ), OLICHKA
MIOrPEMTHOCTH U3MEPEHUN;
1) BBIBOJIBI.
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JlabopaTopnasi padora Ne7
OmnpenesieHne TeII0BOH HATPY3KHU, POU3BOAUTEIHLHOCTH H
K03} puumeHTa 1M0JIe3HOTr0 JeUCTBUS IOPEJIKU ObITOBOM ra30Bou
IUTATHI

[{enb pa®OTHI:

1. OnpeneneHne 3KCIEPUMEHTAIBHBIM U PACYETHBIM ITyTEM 3-X
OCHOBHBIX nokazareJieu TOPEJIKU: TEILJIOBOM Harpy3Ku,
npousBoauTensHocTr U KIT/I.

2. OmnpepgeneHre  HUBIIEH  TEIJIOTBOPHOW  CHOCOOHOCTH
IPUPOJTHOTO WJIH CKUKEHHOTO Ta30B.

3. IToctpoenue rpaduka 3aBUCUMOCTH N= f(Prop).

OnpeneneHue TEIUIOBOM HArpys3ku, npousBogurenbHocTd n KIIJI
TOPEJIKU, a TAKXKE YaCOBOM pPacXOJ rasa rOpeikoi, NMPUBEACHHBIN K
HOPMAaJIbHBIM YCJIOBHUSIM, TIPOU3BOASTCS HA ra300a/UIOHHOM yCTaHOBKE,
M300paKeHHOM Ha puc.6 (cM. tabopaTtopHyto padoTy Ne 6).

Onucanve  SKCIEPUMEHTAJbHOM  YCTAHOBKM M METOIUKY
npoBeJieHUsT paboThl CM. B jJabopatopHoi padote Ne 6. Kpome 3Toro,
HACTPAaWBAIOT KJIAMAH PETYISATOpa MJABICHUS Ha TPU PaA3IMYHBIX
naBieHus y razoso ropenku (Pr,,=130, 300, 200 mm Box. cr.), Jns
TPEX PA3JUYHBIX JABJIECHUN Y YCThSI TOPEIKU MPOU3BOAIT UBMEPEHUS U
00paboTKy UX JaHHBIX, osy4as pu 3ToM KIIJ] ropenku miauTel.

OO01IMe TEOPETUYECKHUE TTOJIOKEHUS

Baxnenmen XapakTepUCTUKOW Ta30BOM TOPEIKU SBJSETCA €€
TEIJIOBAsI HArpy3Ka - BCE 3aTPAYEHHOE T'a30BOM TOPEJIKOM KOJIUYECTBO
TEIUIa, PABHOE MIPOM3BEICHUIO TEILIOTBOPHOM crocobHocTH rasa Q. Ha
4acoOBOM pacxoj rasa V.

QTH - QHp * VF)

rae Vi - 4acOBOM pacxoj raza rOpenKou, Hw'/u; ONPEIECIIEHUE €T0
IPOU3BOJUTCA MO METOAMKE JiabopaTopHOW paboThl Neb, a 3HaAUEHUSA
6epyrest u3 mpoTokoia Ne 6, Hv'/u;

Q,’ - HU3MIAs TEIIOTBOPHAS CIIOCOGHOCTH ra3000PA3HOrO TOILIMBA
IIPU U3BECTHOM COCTaBE €r0 B 0OBEMHBIX MPOIIEHTAX JOCTATOYHO TOYHO
ONPEAEISIETCS MO BBIPAKEHUIO

Q."=85,5 CHy + 152 C,Hg + 218 C3Hg +284 C4H o + 350 CsHyp +
141 C2H4 + 205 C3H6 + 271 C4H8 + 25,8 H2 + 30,2 CO, KKEU'I/HM3
WM YMHOXXKEHHOE Ha 4,18 B KI[)K/HMB, rane CH,4, C,Hg, C3Hg ... C4Hg, Ho,
CO - conepxaHue B ra3000pa3HOM TOIUIMBE METaHa, 3Tara, MpoIaHa,
ATUJICHA, TIPOMMIICHA, OKUCH YIJIEpOa U IIPOoY. B MPOIIEHTaX M0 00bEMY;
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85,5; 152 - Hu3I1IME TEMIOTBOPHBIE CIIOCOOHOCTH METaHa, dTaHa U
Ip., iepecunTaHHbie Ha 1% roprodero KOMIIOHEHTA, COJECPKAIIETOCs B
raz000pa3HOM TOILIMBE

TennoTBOpHasi CIOCOOHOCTh MPUPOAHOTO U CKUKEHHOTO Tra3a mpu
U3BECTHOM COCTaBE €ro B OOBEMHBIX IMPOIEHTaX MOXET OBITh TaKKe
OmpeesieHa M0 BHIPAYKEHUIO

Q.= 4,18(6600n + 1950), xIx/HM,
I7I€ N - YIJIEPOJHOE YUCIIO JJIsl CMECH METAHOBOTO Psijia U
Oaytacra.
b = C0, + N, , onpeaensieMoe 1Mo BhIPAKEHUIO
n = (CH4+ 2 C,Hg + 3 C3Hg +...)/(100 - B).

B ciydae, ecam cOCTaB rasa HemsBecTeH, Q, oOmpeensercs
SKCIEPUMEHTAJILHO HAa aBTOMATHYECKOM KaJOpUMETPE WU JPYruM
XpPOMOTOrpaUIECKUM METOJIOM.

Cocyn ¢ BOJOM, YCTAHOBJICHHBIM HA Ta30BOM IIUTE, BOCHPUHUMAET
TEIJIO TOPEJIKU MPU CXKUTAHUM Tra3000pa3HOTO TOIUIMBA. DTO IMOJIE3HO
UCIIOJIb30BAHHOE TEIUIo ropeiku Q (IpOU3BOAUTEIHLHOCTh TOPEIKH)
pacxoAyeTcsl Ha HarpeB BOABI 32 BpeMs onbiTa Q,, cocyaa Q. u oTnavy
Terjia COCYJI0OM B OKpYy»karolyto cpeay Qo (kJx/4), To ecTh

Qn = (Qy, + Q. +Qo)X60/T .

Teruo Ha HarpeB BoJibl Q, MOJICYUTHIBAECS MO 3aBUCUMOCTH (KJ[K):
- Qs = G*C*(t-ty),
rae G; - Macca BOJIbl, HaJIEBAEMOU B COCY/IE, KT;
C - terutoeMkocTh BoAbl, KJx/(kr K);
ty, ty - TEMIIEpATypa BOABI COOTBETCTBEHHO B HAYAJIE U KOHIIE OIIbITA,
K.
Teruio Ha HarpeB cocyaa coctaBuT (K/x):
QC:GC*CC*(tK_tH))
rae C. - TemI0eMKOCTh MaTepuaia cocyna, kJI/kr K
ty - HayaJgpHAs TEMIIEpaTypa MaTepualia COCyla, KOTOpas MOKET
OBITH MPUHSATA PAaBHOM HaYaJIbHOW TeMIiepatype Bobl, K;
t, - KOHE4YHas TeMIeparypa COCyla, paBHas TEMIEpaTrype BOJIbI B
KOHIIE OMbITa (B MOMEHT CHSITHS ONBITHBIX JJAHHBIX), K.
Tenno, oTgaBaeMoe MOBEPXHOCTHIO COCYAA B OKPYKAIOLIYIO CPENy
cocTaBuT (k/[x):

Qo = QoK + QOP
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rae Qo - TEIo, OTJAaBaeMO€ KOHBEKTHBHBIM IyTEM (TO TEIUIO HE
YUYUTBIBAECTCS, TaK KaK CTOSIIMM HA ra30BOM IUIUTE COCYJl OMBIBACTCS
OTXOJAIINMU ra3zaMu); .

Qo - Temio, oTmaBaeMoe MMOBEPXHOCTBIO COCYJla PaJHAAIUEN,
ONpeeNseTCs MO BhIpaXKeHUIo (Kx):

T1 T2 T
Qu'=e*C,*F[(100)*-(100)"]*60
rjae € - CTeneHb YePHOTHl HOPMAIBHOTO U3JIYYeHHSI MaTepralia cocy-
Aa,
Co - kK0apdUIUEHT JTydeuCITyCKaHus aOCOJIFOTHO YEPHOTO TeJa,
Co=5,7, BT/(Mz*FpaI[4);
F - moBepXxHOCTH TEMI000MEHA, M
T, - Temneparypa nosepxnoctu cocyaa (K):
T =(t,+t,)/2+273;

T, - TeMriepatypa okpyxaroliero Bo3ayxa, K;
T - BpeMs OIbITa, MUH.

CpaBHeHue BocnpuHsTOro QQ, M 3aTpadyeHHOro Q. KOoJIM4ecTBa
TENja WM OTHOIIEHUE TMPOU3BOAUTENBLHOCTH (Q, K TEMIOBOM
Harpy3ke ropenkud Q, AaeT BaKHEHIIYI0 XapaKTEpUCTHKY Tra30BOU
TUTUTHI - KOA(PPUIUEHT MOJE3HOTO0 NeUCTBUSA TOPeNKU 1 = Qy / Q.

OcHOBHbBIC JaHHBIE H3MepeHud Oepyr u3 mnporokona No 6
nabopatopHoit padoThl No 6 1 BHOCAT UX B COOTBETCTBYIOLIME rpadbl
npotokosia Ne 7, croa ke 3aHOCSIT U PE3yJIbTaThl UX 00pPaOOTKH.

OOpaboTKa OMNBITHBIX JTAHHBIX MPOU3BOAMUTCS B €IUHHUIIAX CHUCTEMBbI
CH.

[Io monmy4eHHBIM JAaHHBIM, IPOTOKOJA UCHbITAaHUU No 7 nys Tpex
Pa3IMYHBIX JABJICHUN Yy YCThSl Ta30BOM TOPENKH, CTPOST rpaduk
3aBHUCHUMOCTH.

Ta6muma 7 - IIpoTokon ucteitanmii Ne 7

No it JlaHHBIE U3MEPEHNUI

T, Gg| Gc| ta| Ps P.| Tr| T2 Vil Vo Pp| &

K| «kr KI' K [Ma| Ma| K| mun.| mun.| o v | Tla K




37

1 2 3 4 5 6 7 8 9 10 | 11| 12| 13 14
1 303
2 313
3 323
4 333
5 343

Tabnuna 8§ — Pe3ynbTaThl pacuera

Ne i Pe3ynbraThl 00pabOTKM OMBITHBIX JAHHBIX

T, Gg| G¢| ta| Ps| P | To| 1 T2 Vi| Vo| Prp| t

K KT KT K Ma| Ma| K| mun.| mun.| »° M Ila K

1 303
2 313
3 323
4 333
5 343
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