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B kHuTe paccMOTPEHBI METOMBI CYIIKA APECBECHHBI, a TaKXKE  PaA3IUUHbBIC
KOHCTPYKIIMM JIECOCYIMIbHBIX Kamepe. [lompoOHO ommcaHa KOHCTPYKITHAS
YHUBEPCAIIBHOM JIECOCYIIMIIBHON KaMephl, 00eCTeuMBaIOIEH BHICOKOE KaueCTBO
CYIITKH JFOOBIX TIOPOJ APEBECUHBI TP MHUHUMAJTBHBIX pacxojax »Heprur. Kamepa
MOJIHOCTHIO aBTOMATWM3UPOBAHA U 3a BCE Bpems paboTel HE Tpedyer
BMEINATENILCTBA ofepaTtopa. HecMoTpss Ha BBICOKHE XapaKTEPHWCTHKH, Kamepa
HACTOJILKO TPOCTA, YTO [JIsI CBOETO M3rOTOBJICHHA HE TpeOyeT CIeuuaIbHOTO
000pyTIOBAHUA U JOPOTHX KOMITICKTYIOITHX.



OT aBTOpAa

Kwuraiiibl roBopAT, 4TO HE Aail OOT BaM >XUTh BO BPEMEHA BEJIMKUX MEPEMEH.
TpyaHo HAWTH TakOW HAPOA, KOTOPBIH HA MPOTHKEHUU OJTHOTO CTOJICTHS MEPEKUIT
JIBE€ TaKue pa3pylIUTENIbHbIE PEBOJIIOIMK, KOTOPbIE TEPEHECIH TPaKkJaHe
Poccuiickori Umnepun 1 CCCP. Korma bucmapk npouén «Kamuram» Kapnaa
Mapkca, OH CKazajl, 4TO TaKyl0 HHTEPECHYIO HJCK0 HYXKHO OBLIO OBl TAE-TO
ucneiTarh, Hanpumep, B Poccun. K ueMy mnpuBEnM 3TH HKCMBITAHHUS XOPOIIO
u3BecTHO. He mMeHblne notpsicenusa npousonniv u npu kpyumenuu CCCP, koraa
MOryuas JepsKaBa MpeBpaTHIach B MEJIKME OECIIOMOIIHBIE TOCYAapCTBA, KOTOPHIE
XOJAT MO MUPY C MPOTAHYTON pykoi. M Bce 3TH KaTakIM3Mbl B MEPBYIO OUYEPEb
ObLTM OEJCTBUEM MJIA JIIOJCH, KOTOPbIE XKWIM U KUBYT B ATUX TOCYJAapCTBAX.
Chauana ToTajgbHass OparoyOMICTBEHHAs BOWHA, a TMOTOM MOJYTrOJOJHOE
CYIIIECTBOBAHUE JIJII MUJUTMOHOB €€ JKUTEJICH, KOTJa HOBOSIBJIECHHBIE KaMUTAJIUCThI
yKpaJii T€ O0O0rarctBa, KOTOpPbI€ HEMOCWJIbHBIM TPYAOM CO3JaBajid IEJbie

IIOKOJICHHA.

o passana CCCP g Obul ycnemiHbiM YY€HbIM, paOOTaBIIUM B CHCTEME
YKkpanHCKO# akajgeMuu Hayk. OTa akajaemus oranmdanack ot Akagemun CCCP
TEM, YTO B HEH MHOTHE YUPEKIACHHUS padOTaIi HA TTOJTHOM XO3PaCUETe, BHITIONHSAS
000pOHHBIEC 3aKa3bl. A TIOJTHBINA X03pacuéT, Ja emé ¢ BOSHHOM MPUEMKOM, 3TO
CoBCeM He TO 0e300/ayHOE€ CYIIECTBOBAHME Ha  OIOJKETE, KOTOPOE

KyJbTUBUpPOBaAToch B Akagemun Hayk CCCP.

N xorpa rpanyn nepesopotr 90-x ronos, npespatuBiimii CCCP B pywuHBbI,
pyunbsl octayiuch u oT Tex npenmpuaruii AH YCCP, kotopeie padoTaiu Ha
X03pacuére, TMOCKOJNbKY  MCUe3Id  OOOpDOHHBIE  3aKa3bl.  XO03PacCuETHYIO
opranmzanuto CKThb ®THUHT AH VYCCP, B kortopoit pabdotano okojo 3000
COTPYJHUKOB, U T/I€ 1 JJIUTEIIbHOE BPEMS ObLII 3aMECTUTENIEM TUPEKTOPA MO HAYKE,
MOCTHUTJIA TA K€ y4acTh, M TPOMATHOE YUCIIO KBATU(UIIMPOBAHHBIX CIICITHATICTOB

3



ocTamuch U 0e3 padoThl U 0€3 CpeACTB K cyliecTBoBaHuio. Ho cypoBas mikosa
X03pacuéra He TPONuIa JIA HUX AapOM. OTH CHEIUAIKMCTBl YMETH paboTarh |
n0OMBaThCS TIOCTABJICHHBIX IIeJieH, MOCKONBbKY Ha X03pacuére 3a KpacHBBIC
pPasroBOPHl O BeNMWUYWW (PyHIAMEHTATHLHOW HAyKH JICHET HE TulaTWivd. B aToi
TPYIHOH CHTyalil S HE W3MEHWJ HAyKe W J0 CHX IMOpP MPOAOIKAID €Io
3aHUMATHCA, HO TEMEPh YIKE 3a CBOM CUéT. 3a MOCIETHUE TOBI Oy OJIMKOBA P
MoHOTpaduii, 9aCTh U3 KOTOPHIX MPEACTABICHA HA TAHHOM CaiTe.

B cepennne 90-x romoB MHE TMOCYACTIMBUIOCH MO3HAKOMHTLCS C TJIABHBIM
nHxeHepoM benobepessHckoro aepeBooOpadaTHIBIONIEr0 KOMOWHATA, KOTOPBIH
HaxoauTesa B nocénke benas bepéska mox bpsaackom. OToT kBaMMUITUPOBAHHBINA
W OTBITHBIN CHEIUAJNCT pacckasajg MHE O OOJBIUX MpodiieMax Ha KOMOWHATE,
CBSA3AHHBIX C CYIIKOH MUAIOMaTepruagoB. Majo TOro, 4To SHEPTETHUECCKHE 3aTPAThI
Ha OCYIIECTBJICHUE TAKOH CYIIIKH COCTABIISIIM TTOYTH MOJIOBUHY 3aTpaT KOMOWHATA
Mo OIIaTe 3a BJICKTPOSHEPTHIO, TaK M KAYECTBO BHICYMICHHBIX MHJIOMATEPHAIIOB
OCTaBIISUIO >KeJIaTh Jyuinero. M oH Torma cmpocun MeHs, a HE MOT Obl A
MONBITAThCA PELIUTh ATy npobiemy. Tak poausioCh HOBOE HANpPaBJCHHWE B MOCH
nestenbHOCTH. OHO 0Ka3aJIoCh OYCHb MHTEPECHBIM W ILIOJOTBOPHBIM, TMPEXKIC
BCETO TIO TOW TPHYWHE, YTO 3TO ObUTa CephE3HAs HAYUHO-HMCCIIEA0BATEIIbCKAS
paboTa 1O PEHICHWIO aKTyaJbHOW TPHKIAIHOW 3amaud. BnociaeacTeuu
BBISICHAJIOCH, UYTO, HE CMOTPA HAa TO, YTO JAHHBIM BHJOM JCATEIHHOCTH
3aHUMAJIOCH OOJIBITIOE KOJMYECTBO OpTaHM3aluii W (UpM, MHOTHE aKTyalbHBIC
33/1a4d M0 CYIIKE MHIOMATePUaOB JAJCKH OT ONTHMAIBHOTO pemeHus. OHr
KACalOTCsA KaueCTBA BBIMYCKAEMOW  TPOIYKIWW, aBTOMATH3alMHM TPOIECCOB
CYIITKH, SHEPTeTHYECKUX PACXOJ0B Ha €€ OCYIIECTBICHUE, a TakKe IICHBI
JecocynmmibHBIX Kamep. HyxHo ObLIIO cO31aTh MPOCTHIE, HANEKHBIE U HEJOPOTHE
KaMephl, TpeIHa3HAUYCHHBIC, TIPEXKIE BCETO, I MAJIOTO W CPeAHero Ou3Heca.
IIpyuém Takue KamMepbl, M3TrOTOBJICHHE KOTOPHIX OBIJIO OBl JOCTYIHO JIIOOOMY
CIEIUAIMCTY, O00JIaalomeMy JJIEMEHTAPHBIMA HaBBIKAMH 110 CJCCAPHOMY U

croisipHoMy Jneny. Apromar KanmamHWKOBa TeM W 3HAMEHHUT, YTO OH IPOCT B



SKCIUTyaTallil M HAAEKHO BBITMIOJHACT CBOM (DYHKIIMH B JIHOOBIX YCJIOBHSX.
NMeHHO Takue JiecoCylnIbHbIE KaMepbl W MPEACTOAIO co3aarh. M sta 3agaua
OblJIa ycreliHo penieHa. B HacTosiiee Bpems B XapbkoBe U o0jactu padoTtaetr 18
Takux kKamep. HekoTopbie u3 HuX padortaroT yxke Oosee 10 ner, u HU B OJHON U3
HUX HE OBIJIO CEPHE3HBIX MOJOMOK. DTH KaMephl HE TOJIBKO MPOCTHI M HE TPEOYIOT
OOJBIINX CPEACTB Uil CBOETO MW3rOTOBJEHUS, HO M HE HYXAAOTCI BO
BMEIIATEbCTBE OMNEpPaTOpa 3a BECh IMKJI CYIIKH, 4YE€ro HET B Kamepax,
BBIITYCKAEMbIX JPYTUMU TPEANPUATUAMU. Y Ka3aHHbIE KamMepbl OyAyT HACTOJBKO
noApOoOHO OMHUCAHBI B MOHOTpagumM, YTO WX CMOXKET H3TOTOBUTH KaXIABIN

JKeJTaroni.

Cnenyer OTMETHUTH, UYTO CYIIECTBYET OYEHb OTPAHUYCHHOE KOJIWYECTBO
JUTEPATYPHI 1O CyIike apesecuubl. Hanbomnee moapoOHoit MoHOTpadueit o sTomy
BOIIpOCY clieayeT cuutath MoHorpaduio B. M. Kpeuetora [1], B koTopoii cobpan
OOIIUPHBIA TEOPETUUYECKUN U HSKCIECPUMEHTANbHBIN Marepuas. OaHaKo 3Ta
MoHOTpadus I TPAKTUKOB, JKENAIOMWX W3TOTOBHTHh CYIIUJIBHYIO KaMmepy
CaMOCTOSATEIIFHO, a TO TPOMAJIHOE KOJIMYECTBO MEJIKHX W CPEIHUX CTOJIIPHBIX
MaCTEPCKUX, HE MPHUHECET MHOTO MOJb3bl. OHA HamMcaHa CKopee IS HayYHBIX

PabOTHUKOB, 3aHUMAIOIIUXCA 3TON MPOOJIEMOM, YeM JIJIsl YKa3aHHBIX MPAKTUKOB.

[Ipennaraemas uurtatenro MoHOTrpadus, TPU3BAHA BOCIOJHWTH YyKa3aHHBIHA
npobesn. B Hell OyAyT HCHoOJIb30BaHbl OTHACIbHbIC pe3yJibTaThl padoThl [1],

NpCaACTAB/IAOIUC ITPAKTUICCKYIO ICHHOCTD.

Pa3paboTKy, W3roTOBJICHWE W BHEAPCHUE JIECOCYLIMJIBHBIX KaMmep s Bedy
coBMecTHO ¢ Hropem AnekceeBuueMm IllypynoBbiM, KOTOPBIA SBJISETCA MOUM

COABTOPOM.



§ 1. CymHoCTh, HeJb H 3HAYECHHE CYIIKH JAPE¢BECHHDbI

B pacrtymem pepeBe COAEPKUTCSA 3HAUMTEIBHOE KOJIWYECTBO Bjiard. OHa
HeoOXoauMa Ui TOJJAEpPKAHUA O KU3HEASATEIBHOCTH KIIETOK JepeBa. B
MPUPOIHBIX YCIOBUSIX KU3HHU Ji€ca Bjara MrpaeT MOJOKHUTEIbHYIO POJib TaKXKE B
KaxaoM oTMmepiaeM jaepeBe. OHa CHOCOOCTBYET pa3BUTHIO B JIPEBECHHE
MHMKPOOPTAaHU3MOB, CJICAOBATEIbHO, CBOCBPEMEHHOMY OHMOJIOTHUECKOMY €€

Pa3pYLIECHUIO U yIOOPEHHUIO MOUBHI.

[Tpu wucnosnbzoBaHuM CpyOSICHHOM W 00padOTAHHOW JPEBECHHBI BO3HHUKACT
HEOOXOUMOCTh B MPEIOTBPALLCHUN OMOJIOTUUECKOTO €€ pa3pyllieHUs, MPUJIaHUN
JPEBECUHE CTOMKOCTHM MNPOTUB TrHUeHHs. Haubosiee MpocTo 3TO AOCTUTraeTcs
yAaJe€HUEM W3 JPEBECHHBI MOYTH BCEH Biaru. TakuMm CrocoOOM W3 HECTOMKOTO
ChIpbsl JIPDEBECHMHA TPEBPAIACTCA B OUEHb IIEHHBIN Marepuaj, COXPaHSIOIIUICS
JuTenbHoe BpeMs. ONHAKO Biary B M30BITOUHOM KOJIMUECTBE YACTO UCHOJIb3YIOT
JUIS. TIPEIOXPAHCHUS JPEBECUHBI OT THUEHUS. M3 NpakTHKW W3BECTHO, YTO
MOABOJAHAS YacCTh CBal, 3aTOIJICHHbIE OpPEBHA U T. M. COXPAHAIOTCS IJIUTEIILHOE
BpEMs - JECATKA U COTHU JieT. Crnoco0 3aTOMICHUsI JPEBECHOTO ChIPhA JJI €ro
CE30HHOTO XPAHCHHS TMHMPOKO HCIONB3YIOT B (haHEPHOM TIPOM3BOACTBE, a
HMCKYCCTBEHHOE JIOXKAEBaHUE ITadesie OpeBeH — B JieconmuyibHOM. [Ipu 3TOM 13
JPEBECUHBI BJIAarOW BBITECHACTCA BO3AYX (B TOM UHCJIE KACIOPOM), HEOOXOMMBIN
JUTA JKA3HEACATENIbHOCTH JAepeBopaspymatomux rpudoB. OcobenHo ObicTpo (3a
1—2 wmecsma) B jeTHee BpeMs TMOPTHUTCS CpyOJNeHHAs, HO HE pa3jefiaHHas W,
CJIe0BATEIbHO, HE MPOCYIIICHHAA B KOPOTKHUM CPOK, ApeBecrHa Oyka, Oepesbl U
OCUHbBI, THUIOT W CBIpbIE JOCKH, YJIOKCHHBbIE€ B IUIOTHbIE MmTadens. [lostomy
HEO00XO0IMMO OpEBHA 3THUX JAPEBECHBIX MOPO/I, a TAKXKE KJICHA, SICEHS, OJIbXH, JIUIIbI
W JIp. CPOUYHO PACIWIMBATh U 3aTEM JIOCKM HEMEIJICHHO CYIIWTh C MAaKCUMAaJIbHO
JOTYCTAUMON HMHTEHCHUBHOCTHIO. (OCHOBHBIC (DaKTOPHI THUCHHUS JIPEBECHHBIL:
ymepenHas temmeparypa (5—40° C), kucmopoa Bo3yXa W 3HAUUTEIbHAS (HO HE

Onmu3Kkas K MaKCUMaJbHOW) €€ BIaXHOCTh. JId CoxpaHeHUs IpEBECHHBI
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JKeJaTeIbHO, YTOOBl B pe3ysIbTaTe 00C3BOKMBAHHUSA B HEW OCTAIOCh MEHEE MATOM
YacTH BJIarM MO OTHOINCHHWIO K MAacce CaMoi JPEBECHHBI, a B Clydae XpaHCHHS
METOJIOM JOYBJIAKHCHHsS Macca BJIard JOJDKHA OBITh OOJIBIIE MAcChl CaMOi
npeBecrHbl. OTHOIIEHHE MAacChl BJard K Macce CaMOM JPEBECHHBI HA3hIBAIOT €€
BJIQYKHOCTBIO. B OTMEUEHHBIX IpHMepax BJIaXHOCTh ApeBecrHbI cocTariser 0,2 (T.
e. 20%) u Gomee (t. e. Gonmee 100%). Ecnu npeBecmna OynmeT HaXOIUTHCA B
YCIIOBUAX JKCIUTyaTalldM Ha OTKPBITOM BO3JyXe, BBHIY HEH30CKHOCTH
MOBTOPHOTO YBJIaKHSHUS aTMOC(HEPHBIMH OCaIKaMHK MPEABAPHUTEbHAS CYIITKA JUTS

MPEIOXPAHECHUS JPEBECHUHBI OT THUEHUS OECIOJIe3HA.

HaubGonee SKOHOMHUUHBIH W PpacOpPOCTPAHEHHBIM METOA 00E€3BOKUBAHUA
JPEBECUHBI - 3TO €€ CYIIKa, OCYLIECTBJIsIEMas 3a CYET MOABOJAA K BIIAXKHOMY
Marepuay Terja HarpeTbiM BO3AYXOM (WM TMPOAYKTAaMH CrOpPaHHA) W yHOCA
WCMApUBIIEHCA BJIard 3TUM K€, HO YaCTUYHO YBJIQXXKHUBIIUMCS U OXJIAJAUBIIUMCA
BO3AyXoM. Jlid mpeBpalieHuss OJHOTO KWjorpamMma BOJAbI B NapooOpasHoe
coCcTOsTHHE TIpH aTMocdepHOM AaBieHHH TpeOyercs 3arparuth okojo 2300 kJx
(540 xkam) »sHeprum. [Iporecc ucmapeHus BiIard MPH TMOMOIMHA BO3AyXa MOXET
MPOUCXOUTh 0€3 MCKYCCTBEHHOIO0 €ro IMOAOrpeBa, 4YTO XapakTEepHO A
atMoc(pepHO CyIIKHM, KOTJA WCIONb3yeTCAd TEIUioTa Harperoro COJHLEM
Hapy’KHOTO Bo3ayxa. Tak kak 00beM BBIIETAIOLIErOCsS M3 Marepuaia napa npu
obpruHOM Temmeparype cymku (50— 100° C) mpumepro B 1,2— 1,7 ThIC. pa3
0omb1Ie 00BEMA HCTIAPUBIIENCA BOJIBI, Map YCTPEMIIAETCS U3 HArPETOH IPEBECHHBI
B OKpyXarmoluid BO3AyX W oTBoaMTcs uM. ClienoBarenbHO, AN CYLIKH
HEOOXOJAMMO C BO3AYXOM MOJBOAUTH SHEPTUIO U YHOCUTH MAapo0Opa3HyIo Biary, T.
€. OCYLIECTBJIATh LMPKYJSLUIO BO3Ayxa MO Marepuany. [IpolomKHTEeNsHOCTD
nmpoLecca CyIK| MAJOMATEPUAIIOB B CHELMAIbHBIX KaMepax BeCbMa 3HAYMTENbHA
(1—60 cyToK) B 3aBUCIMOCTH OT TOJIILIMHBI ¥ MOPOABI MUJIOMAaTepraioB. Tak kak
npu OOQYBaHMM CYXMM BO3AYXOM MUJIOMAaTEPHANIBl PACTPECKUBAIOTCA, MPOLIECC
CYIUKM MPOBOAAT BO BIAKHOW cpeae. B 3THX wensdx wucHosb3yercsa BIara,

HUCIIapuBIIaiCaA M3 APCBCCHUHLL BI)IH_IGI[H_II/Iﬁ n3 mTadesst YBHa)KHeHHBIﬁ BO3AYX
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MOBTOPHO TOJOTPEBAIOT B Kajopudepax (Wiau M00aBISIOT TOPAYNE TPOLYKTHI
CropaHusi) W BTOPUYHO HAMNpPABJSIFOT B TOT e Imradeab marepuana, T. €.
MPUMEHSIOT METOJ PEIUPKYJIAINAA BO3ayXa. BO BCEX COBPEMEHHBIX CYMIMIBHBIX
YCTAHOBKAX JJI MHAJIOMATEPHUAJIOB HCIIONB3YETCS MPUHITUATT PEIUAPKYISIITAOHHOTO

MOJIBOJIA TEIJIA K MaTepuaty

KonuuectBo Bnaru, coaepxkamieiica B CBEXECPYOJECHHOW WM CIJIAaBHOM
JPEBECUHE, YMEHBIIACTCA W3-3a CTEKaHUA €€ B JKUJKOM  COCTOSAHUH
(MexaHWYeCKOTO O00E3BOKMBAHMS) WIJIM TIPEBPAICHUS JKUJIKOCTH B Tap, T. €.
MU3MEHEHUS €€ arperarHoro coctossHusa. Hanbonee 3aMaHuMBO yJaleHUE BJIard U3
JPEBECUHBl HMEHHO B JKHJKOM COCTOSHMM, O€3 3aTpaThl TeIjla Ha €€
napoo0pa3zoBaHue. 3aMEUYE€HO, YTO B OUYEHb CBIPBIX JIECOMATepUaiax HEKOTOPBIX
npeBecHbIX Mopoa (OyK, COCHA) MPH BEPTUKAJIHHOM IOJIOKEHUH B JICTHEE BPEMSA
YacTh BJArd BHYTPU APEBECUHBI NEPETEKACT BHU3 U AK€ BBITEKACT HApYxKy. [Ipu

HarpeBaHMM JAPEBECHUHBI ATOT 3(eKT BO3pacTacT.

HccnenoBaHusMu yCTAHOBJICHO, UTO MPU MPONApKe OYKOBBIX MUJIOMATEPHATIOB
B CpE€Jie HACBIIIEHHOT0 Tapa ¢ Temmneparypoi okono 100° C 3HaumTeapHasA 4acTh
BJIaTW YJAISAETCSA U3 IPEBECHUHBI B KUAKOW (haze TPy rOpU30HTAIILHOM CJI0KEHUN
JIOCOK WJIM 3aroTOBOK, T. €. MPHU MOMEPEYHOM TOKE Bjaru. BiakHOCTh ux mnpu
temmneparype oxosio 100° C, armocdepHOM MaBiIeHWH W TMPOIOJLKATEIHHOCTH
nponapku He MeHee 10 4 noHuxkaercs ot HadanbHOU 70— 80% mo 40%, a y Gonee
CyXO# OJHOBPEMEHHO IpomNapruBaeMoi OyKOBOH JAPEBECHHBI IMOBBIIIACTCA MOYTH
10 3Toro 3HaueHus. [IpoaBrkeHUE Biaru COBMAAAET MPU 3TOM C HAMPaBJICHUEM
TEIJIOBOTO MOTOKA B JPEBECHUHE, BJIara nepeMeniacTcsa oT O0JbIIeH TeMIepaTyphl

K MEHBIIIEH.

Ecnu napooOpa3oBaHue BO BIAKHOM Marepuase MPOUCXOAUT MPU TEMIIEpaType
paBHoi wim Beiie 100° C, mpoilecc CylIKM Ha3biBAaeTCA BbilapuBaHueM. Eciu
napoo0pa3oBaHue MPOUCXOAUT mpu Temneparype Biaru Huxe 100° C, mpouecc

Ha3bIBaeTCA ucnapeHreM. Tak kak npu Temneparype Hwke 100° C napnenue mapa



paBHO artmocdepromy nmasinenmio (0,1 Mma, 1 Gap, 760 mm. prt. crtonba), B
aTMOC(EPHBIX YCIOBHAX IMap HHTCHCHBHO MOXET OTBOJIUTHCS OT MaTepHalia JIUIIb

BMCCTC C BO3JYXOM.

BrimapuBanwe wu3 mojycyxoro Marepuaia (KOrja Biara HaXOIUTCS B
TUTPOCKOTTUYECKOM  COCTOSTHMHM) TIPOUCXOJWT TIPH  TEMIIEpaType BIIaTd W

marepuaina Boie 100° C.

B 3umHee BpeMs ApeBECMHA YAaCTHUYHO TMOJACKIXA€T HA OTKPBHITOM BO3AYyXE
(MeTox cyOnuManuK), KOrja Bjara MEPEXOMUT M3 TBEPAOrO COCTOSHHA B

nmapooOpazHoe.

Takum oOpa3oM, Mo TEPMUHOM 00€3BOKUBAHUE MOPAZYMEBAIOT YAAICHUE U3

JPEBECHHBI BJIard B IO00H ee (hopMe U JIFOOBIMH BO3MOKHBIMH CTIIOCOOAMH.

JlpeBecuHa, ucnonb3dyemass B BHUJAE JOCOK M 3arOTOBOK B CTPOMUTEILCTBE,
MaITMHOCTPOCHHUH, JepeBoo0padaTHIBAIOIIEM, MeOeTbHOM | JIPyTHUX
MPOU3BOJACTBAX, TOJBKO TOCJE€  HAJJIekKaAlIEH MPOCYyIIKH  MpUOOpeTaeT
OMOJIOTHYECKYIO CTOWKOCTh MPOTHUB THUEHHUSA, CIIOCOOHOCTh COXPaHATH (OpMy H
pa3Mepsl AeTajed B HU3JETUAX, MAKCUMAIbHYIO MEXAHWYECKYIO MPOYHOCTh MpPH
HAWMEHBIIICH TJIOTHOCTH, XOpOIIO oO0pabaThiBAaeTCd, HWUMEET MHUHUMAJbHYIO
TEIJIONPOBOAHOCTh, JJICKTPONPOBOJHOCTh M Jp. MexaHuueckas MPOYHOCTb
JPEBECUHBl PE3KO BO3pPacTaeT MO MEPE YMEHbBIICHUS KOJWYECTBA BJIArK B
nuarna3one Huxke 30%, nprueM BO3pacTaeT HEMPEPHIBHO /10 yAAJICHUS BCEH BJIaru;
OJTHOBPEMEHHO APEBECHHA CTAHOBHTCS Jierdue. B psae ciydaeB (Hanmpumep, MpH
JOCTaBKe OpEBEH CIUIABOM) Macca OYCHb BIIAXKHOW JPEBECHHBI B PE3YJIHTATE
CYIIIKK yMeHbIaeTcs BaBoe. [1o Mepe mpockiXaHUsi JPEBECHUHBI IO CPABHUTEIBLHO
HU3KOH BJIQXKHOCTH VYJIYUIIAKOTCS €€ TEXHOJIOTMUECKHE CBOWCTBA - YHUCTOTA
PacIuJIOBKH, CTpOTaHus, NUTM(OBAHUS, TPOUYHOCTH CKICHBAHMS, KavueCTBO
oraenku W Jap. OOHOBPEMEHHO TMOBBIMIACTCS €€ TEIJIOTa CrOpaHus, YTO

CYIICCTBCHHO IIPH UCIIOJIB30BAHHUH APCBCCHBIX OTXOA0B B KAUCCTBC TOILJIMBA.

B 3aBucumocTtu ot YCJ'IOBI/Iﬁ HCIIOJIb30BAHHUA APCBCCHHBI LCJIb CYIIKH H

TpeOOBAHUS K OTAECIbHBIM CBONCTBAM BBICYIIMBAEMOMN JIPEBECUHBI PA3JIMUHBI. TIPH
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MacCOBOM  CYIIKE  MNWJIOMATepuajoB Ha  JIECONMWIBHBIX  3aBOJAAX  3TO
MPEIOTBPAIEHUE TMOCAEAYIONIET0 OUOJIOTMYECKOTO Pa3pyIICHUsT JIPEBECUHBI U
YMEHBIIICHUE TPAHCMOPTHBIX HArpy30K TMpU JOCTaBKE MOTPEOUTENO; MJid
CTPOMTEJILCTBA U ACPEBOOOPAOOTKH, KPOME TOTO, MPEAOTBPAIICHUE MOCEYOIIEH
nedopManvv ¥ IPEKICBPEMEHHOTO M3HOCA PA3IMUHBIX YCTPOWCTB M U3ICIUH U3
HEe, a TakXKe YIydllleHHe e€ (PU3NKO-MEXaHWUYECKUX CBOMCTB, B MEOCIBHOM
NMPOU3BOACTBE, KPOME  YKAa3aHHOTO, TMPUIAHUE  PAAQ  NOJOKUTEIbHBIX
TEXHOJIOTHYECKNX CBOWCTB, B CHEIHUAIBHBIX MPOM3BOACTBAX ((haHEPHOM,
CIIUYCYHOM, JAPEBECHBIX TUINAT) - MPUJAHAE MaTepHaTy JAOTOTHUTEIBHBIX CBONCTB
B COOTBETCTBUM ¢ TpPEOOBAHUSMU TEXHOJOTMUYECKUX TMPOIECCOB  3THUX
MPOU3BOJACTB, B MY3BbIKAJIbHON NMPOMBILLIEHHOCTH, KPOME BCETO NMEPEUYUCIIEHHOTO,
JTOCTHXKEHHAE OBICTPOTO CTapeHus (CTabwim3anwu) ApeBecHHBI. Bo Beex cimydasx
LEJIb CYLIKH - NPEBPALLEHUAE APEBECUHBI U3 MPUPOAHOTO CHIPbS B MPOMBILLICHHBIHA
Marepuag ¢ KOPEHHBIM YJIYUIICHHEM TIPH 3TOM €€ OHMOJOTHYECKHX, (DHU3HUKO-
TEXHUUYECKUX, TEXHOJOTHYECKUX M TOTPEOUTENhCKUX CBOWCTB. B pesynbrare
CYIIKHM TOJy4YaeTcs 00JaropoKeHHbIH MaTepua, 0ojiee KaueCTBEHHbBINM U IICHHBIHN,
OTBEYAIOIINI MHOTOOOPA3HBIM BBICOKAM TPEOOBAHUAM, IPEABIBIAEMbIM K HEMY B
Pa3JIMUHBIX MMPOU3BOJICTBEHHBIX U OBITOBBIX YCJIOBHUSAX. XO3SHUCTBEHHOE 3HAUCHHE
CYIIKH JpeBeCHHbl BeMWKO. CyIIKy JPEBECHMHbI HAa MPEANPUATUIX OOBIUHO
MPOBOJAT 0 3aJaHHOW BEJIMUYMHBI €€ BJIAKHOCTH B CHEUUAIBHBIX CYLIWJIBHBIX
ycTaHoBKax. CyIIECTBEHHBI HEAOCTATOK HEMPOCYIIEHHON WM HEIOCYIICHHOM
IPEBECUHBI - €€ MOCHEAYIOIAasd JOMOJHUTENIbHASA YCaAKa B MEPIEHIUKYIAPHOM
HANpPaBJIEHUU K JUIMHE BOJIOKOH, YTO NPUBOJUT K BO3HUKHOBEHHUIO 3a30pPOB B
COMpSATaeMbIX JCTAIAX, WX KOPOOJEHUI0O B PA3JIMUHBIX  HAMPaBJICHUSX,
PACTPECKMBAHUIO W T. 1. BcieacTtBue 3Toro w3nenne B KOPOTKHHA CPOK TOCTE
W3TOTOBJIEHUS PE3KO CHWKAET CBOM KAUECTBEHHBIE IMOKA3aTEJIM WM MPUXOJIUT B
HEroAHoCTh. CJieI0BAaTE/IbHO, MOBBIIIEHHOE COJICPKAHUE BJIarv B JPEBECUHE MPHU
BBIPA0OTKE M3  HEE  MOPOAYKIMH  HEAOMYCTUMO,  MNPOAYKIus  Oyner

HU3KOKAYECTBEHHOM, ¢ MaJIbIM pecypcoM ciyx0bl. Hanpumep, mebens ( ObiTOBaf,
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ITKOJIbHAS W T.I.) M3TOTOBJICHHAS W3 HEIOCYIICHHOW JPEBECHHBI, MPUXOIUT B
HETOJHOCTh 3a 2—4 roja, aHajoruvyHas MeOeab, M3TOTOBJICHHAS W3 XOPOIIO
BBICYIIIEHHOT'O MaTtepuaina, ciryxxut 20—40 net u Oonee, 1. €. npumepHo B 10 pas

JOJIbIIC.

JlepeBooOpadareiBatonue v MeOe/bHbIE TpeAnpusTusa OyayT padoTarh B
Ooonpmoii  Mepe  Hedh@EKTHBHO, €CIM  CyIIKa JPEBECHHBI HAa  HUX
HEYJOBJIETBOPUTENIbHA U BhIpadaThiBacMasd MPOAYKIUA B YCIOBUSAX SKCILUIyaTalluu
OBICTPO TPUXOJUT B HErOJHOCTh. J[BEpH, OKOHHBIE KOPOOKH, HACTUJIbI MOJIOB U
MEPEKPBITHSI, U3TOTOBJICHHBIE U3 HEJOCTATOUHO MPOCYIIEHHON APEBECHHBI, UEPE3
HEKOTOPOE BPEMS PACCHIXAKOTCSA, B HUX TMOSABJISAIOTCS IICJIH, JBEPU U JABEPHBIC
KOPOOKH MEPEKaNINBAIOTCA, TOJIOBBIC JJOCKHU U 3JIEMEHTHI MEPEKPBITUS KOPOOATCH,
ITYKaTypKa pa3pyliaeTcsi, KOHCTPYKTUBHBIC JEPEBAHHBIC FJIEMEHTHI MOPAKAOTCSA
rpubamMu u T. 1. B 3uMHee BpeMs Takad MOCTpoika, MOTEPsBINAs T€PMETUUHOCTb,
MpoayBaeTcss BeTpoM. Bckope mocie coopyX eHUs €€ MPUXOIUTCS KanuTaIbHO
PEMOHTHPOBATh. BrakHad WM HEAOCYUIEHHAs JAPEBECMHA YacTO MOPTUT
COMPUKACAIOIIUECA WM CONPSIKEHHBIE ¢ HEW MaTepualibl, U3 WIA TPOTYKTHI.
[Tpu 5TOM yOBITKM OOBIYHO BO MHOTO Pa3 MNPEBBIMIAIOT UCXOJHYK) CTOUMOCTH
npesecunbl. [louTw Bce NUOMATepUalibl CIEAYET BBICYIIMBATH HA MECTE MX
PaCMUJIOBKM, TMPUYEM HEMEMJICHHO, W JKEJATeIbHO B €IMHOM TIOTOKE C
pacnuyioBKoi. [Ipoiiecc ux cyniku HaA0 paccMaTpUBATh KaK HEOTHEMJIEMYIO YaCTh
TEXHOJIOTUA M3rOTOBJICHUA JOCOK W 3aroToBOK. HenmpocylleHHYI JIpEBECHHY
HEeJIb3sd CUMTaTh MaTepualioM W, TeM 0oJjiee, TOBApPHOM MPOAYKIHMEH, MOJIeKaIIei
peanuzanuu. [loTpeOuTtenaM MOJKHBI OTIPYKAThCS CyXUE MUJIOMATEPHUAIIbI, TaK
KaK MPU TPAHCIIOPTHUPOBKE BIAXKHOU JPEBECUHBI U3JTUIIHE PACXOIYIOTCS CPEACTBA
Ha MEPEBO3KY TPOMAJIHBIX KOJMYECTB BOJbI, COCTABJISAIONICH OKOJO TOJIOBUHBI
MacChl camMOM ApeBecuHbl. Kpome Toro, BiakHasg IpPEBECMHA B MYTH YacTO
noptutcs. HenpaBuwibHbIN TpOIECC CYIIKW NPUBOAUT TaKKE K 3HAUUTEIIbHBIM
yOBbITKAM W3-32 BO3HUKHOBEHWA HAMNpPSHKEHUH, KOPOOJEHHUS ¢ TPEUIMH B

marepuane. HegomyCcTuMO Hapyll€HHE TEXHOJOTHM CYIIKM MOOCPEACTBOM
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JIOCPOYHOH BBITPY3KH u3 Kamep HEOCYLIEHHOTO Marepuana.
HeynoneTrBoputenbHas CyIllika U BbIMYCK OPaKOBAaHHON MPOAYKI[MU B CYIIHJILHOM
1[EXE MOTYT OCTaBaThCs JOJITOE BPEMS HE3aMEUECHHBIMH, MOCKOJIBKY pPE3yJIbTaThl
neheKTHOW CYIIKH TIPU OTCYTCTBUHW JIOJDKHOTO KOHTPOJIA (32 HEPABHOMEPHOCTHIO
BJIQYKHOCTH BBICYIIICHHOTO MaTepyalia WiId €ro HEIOCYITKOW) CKa3bIBAIOTCA Uepe3
3HQUUTEJIbHOE BpEeMA TOCJE€ BbIPAOOTKM MPOAYKIMU, KOrJa OHa OIJIayeHa
noTpeduTeneM W HaxoauTcs B 3kcrutyatauuu. Cymka OOXOAMTCS HEIOpOro -
oko0y10 10% oT cToMMOCTH BBICYIIMBAEMOM ApeBecHHbI. Pacxo/ibl Ha 00yCTPONHCTBO
CYITUJIBHBIX YCTAaHOBOK 3a BpeMs mx pAeicTBusa (okoyo 10 jet) paBubl 1% ot

CTOHMOCTH BBICYLHHBaeMOﬁ B HUX APCBCCHHEI.

§2. Biia:kHblil BO31YyX H €ro CBOCTBA.

B nmpupone HeT cyxoro Bo3ayxa, B KOTOPOM OTCYTCTBYIOT Tapbl BOABI. Takoi
BO3AyX MOXHO TMOJYYUTh TOJBKO CIHEHUAJBHBIMU METOAAMH, HAMPUMED,
MPONYCTHUB BJIAXXHBIA BO3AyX U€PE3 3MEEBHK, PACIIOJOXKEHHBIA B KHAKOM a30Te.
[Ipm Takoil mpoueaype mpu MNPOXOXKACHUM BO3yXa 4YEpPe3 3MECBHUK Mapbl BOJbI
KOHJICHCUPYIOTCSl Ha BHYTPEHHHMX CTEHKAaX 3MEEBHMKA, U HA €ro BBIXOJE OyneT

MOJIYYEH CYXOH BO3JYyX.

Ecnu mmeeTcst cMech 0OBIX Ta30B, TO KaXKIbIH OTACIBHBIN T'a3 B ATOH CMECH

XapaKkTepu3yeTcsi MapuualbHbIM JaBienreM. [lapunanshoe aasnerne £, 510 TO

JIaBJICHUE Ta3a, KOTOPOE OH OyAeT OKa3blBaTh OH CTEHKH COCY/A, €CJIA U3 3TOro
COCyJIa YJAJIuTh BCe OCTabHBIC Ta3bl. CyMMa BcexX MapUHaIbHBIX JABJICHHH Ta30B,
coctaBisiIonMX  armocdepy, paBHa arMmocdepHoMy maBieHHi0. [lockombky
BOJISTHBIC MApPbl, BXOAINNAC B COCTaB aTMOC(EPHI TAKKE SIBJISIOTCS ra30M, TO B OHU
UMEIOT CBOE mapuuaibHOe AaBjeHue. [lpu 3amaHHON Temmeparype eAuHuIa
o0bEéMa CyXOro BO3/yXa MOXET pacTBOPUTh B ce€0€ TOJbKO OMNPEACIEHHOE

KOJIMYECTBO BOJBI B BHJE TMapa. M dyem BeIe TemmepaTypa, TeM OOJIbIlee
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KOJIMYECTBO BOJISHOTO TMapa OyJeT B mojyueHHoOM cmecu. Ecnu, mpu 3amaHHOM
TeMmIeparype, MAOCTUTHYT TMpeAen TaKoW pacTBOPUMOCTH, TO TaKOH BO3AYX
Ha3bIBACTCA HACBIIIICHHBIM BJIQXKHBIM BO3AyXOM. TaKoMy BO3AyXy COOTBETCTBYET
BIOJIHE OMPEICIIEHHOE KOJMYECTBO BOJbI, MPUXOMASANICECS HAa €IUHUIYY O00BEMA

CYXOro BO3/IyXa M BIIOJIHE ONMPEACIEHHOE MapUralbHOe AaBICHUE MapoB Boabl 1

, KOTOPOC HA3bIBACTCA PABHOBCCHOCTHBIM HJIM AABJICHUCM HACBIIICHHUA BOAAHOIO

mapa. Pazmuuarot a6COJ'IIOTHYIO W OTHOCHUTCIIbHYIO BJIAJKHOCTH BO34YXa4d.

AOcomoTHAs BIAQXKHOCTH 3TO KOJIMYECTBO BJIArH, COACPIKAICHCS B OJHOM
KyOMdueckoM MeTpe Bosayxa. HMcuuciasercs Takas BIaXHOCTH B T/M°.
Hcnonb3yerces TakKe Takoe HOHIATHE KaK BJAroCoAepiKaHue BIKHOTO Bo3ayxa d

, KOTOPOC YKa3bIBACT Ha KOJHYCCTBO BOAbI, KOTOPOC COACPIKUTCA B OIJHOM

m
KHJIOTpaMMe CyXxoro Bo3ayxa d=-—— TAe I - Macca BOJBl B TIpaMMax,

M

cojepsKaiascs B OJHOM KHjorpamme cyxoro sosmyxa, a M - macca ogmoro

KWJIOIPaMMa CyXOro BO31yXa.

B cBsA3m ¢ TeM 4TO mpU onpeAacnEéHHOW TEMIEpAType BO3AYXa B HEM MOMKET
MaKCUMaJIbHO COACPKAThCA TOJIBKO OMPEACIEHHOE KOJIMYECTBO Biard (C
YBCIIMUCHUEM TEMIEPATYPbl MAKCUMAJIBHO BO3MOYKHOE KOJIMYECTBO BJIaru
YBEJIMUUBACTCS, C YMEHBIIICHHEM TEMIEPaTyphl BO3/yXa OHO YMEHBIIACTCH),

BBOAUTCA IIOHATHUC OTHOCHUTECJIBHON BJIAXKHOCTH @. KOTOpasd H3MCPACTCA B

HpoueHTang:?H 100%  rne B, n F, - mapumansHOe M PaBHOBECHOCTHOE
"

JABJICHUE BOASHOTO Mapa MpH JJaHHOW TemnepaTtype. JlaHHbie O BIAroco/iep:;KaHuu
BJIQYKHOTO BO3JYyXa B 3aBUCUMOCTH OT OTHOCHUTEJIbHOW BJIQ)KHOCTH MPHUBEACHBI B

ta6aure Nel.

I[J'Iﬂ OIIpPCACICHUA OTHOCHUTEIbHOMN BJIQAJKHOCTH  BO3yXa  HCIOJB3YIOTCA

MCUXPOMETPUYECKHUE TAOIUIbI, B KOTOPBIX MO PA3HOCTH MOKA3aHUA MEKY CYyXUM
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N B/IAKHbIM TEPMOMETPaAMW MOXHO onpegendatb OTHOCUTEJIbHYHO BNaXXHOCTb

BO3/yXa.
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Tabmuma Ne 3

T Pa3HocTh mokazaHuii Cyxoro u BJIaKHOTO TepMOMeTpoB, °C
cyx

TEP I |2 3 4 5 6 7 8 9 10 |11 (12 |13 |14 |15

OtHocuTeIbHAS BIAXKHOCT, %0

30 | 93 &7 |79 |73 |66 |60 |55 |50 |44 |39 |34 [30 |25 |20 |16

32 | %4 87 |8 |73 |67 |62 |57 |52 |46 |41 |36 |32 |28 (23 |19

34 | %4 87 |81 |74 |68 |63 |58 |54 |48 |43 |38 (34 |30 |20 |22

36 | %4 88 |81 |75 [69 |64 |59 |55 |50 |45 |40 [36 |32 |28 |25

38 | 94 88 |82 |76 |70 |65 |60 |56 |51 |46 |42 |38 |34 |30 |27

40 | %4 88 |82 |76 |71 |66 |61 |57 |53 |48 |44 [40 |36 |32 |29

42 | %4 89 |83 |77 |72 |67 |62 |58 |54 |49 |46 |42 |38 |34 |3l

44 | %4 89 |83 |77 |73 |68 |63 |59 |55 |50 |47 [43 |40 |36 |33

46 | %4 80 |84 |78 |74 |69 |64 |60 |56 |51 |48 |44 |41 |38 |34

48 | 95 9 (84 |79 |74 |70 |65 |61 |57 |52 |49 |46 (42 |39 |36

50 |95 9 (84 |79 |75 |70 |66 |62 |58 |54 |50 |47 (44 |41 |37

52 |95 9 |84 (79 |75 |71 |67 |63 |59 |55 |51 |48 |45 |42 |38

54 |95 9 |84 (80 |75 |72 |68 |64 |60 |56 |52 |49 (46 |43 |39

56 |95 9 |85 (80 |76 |72 |68 |64 |60 |57 |53 |50 (47 |44 |41

58 [ 95 9 |85 (81 |77 |73 |69 |65 |61 |58 |54 |51 (48 |45 |42

60 |95 9 |8 (81 |77 |73 |69 |65 [61 |58 |55 |52 (49 |46 |43

62 |95 91 |8 (81 |78 |74 |70 |66 |62 |59 |56 |53 (50 |47 |44

64 |95 91 |8 (82 |78 |74 |70 |67 [63 |60 |57 |54 |51 |48 |45

66 |95 91 |8 (82 |78 |75 |71 |67 |63 |60 |57 |54 (51 |49 |46

68 |95 91 |87 |82 |78 |75 |72 |68 |64 |61 |58 |55 (52 |49 |47

70 | 96 91 |87 |83 |79 |76 |72 |68 |64 |61 |58 |55 (53 |50 |47

72 | 96 91 |87 |83 |79 |76 |72 |69 |65 |62 |59 |56 |53 |50 |48

74 | 96 92 |87 |84 |80 |76 |73 |69 |65 |63 |60 |56 (54 |51 |49

76 | 96 92 |87 (84 |80 |77 |73 |70 |66 |64 |61 |57 (55 |52 |50

78 | 96 92 |88 (84 |80 |77 |73 |70 |66 |64 |61 |58 |55 |53 |51

80 | 96 92 |88 (84 |80 |77 |74 |70 |66 |65 |61 |59 |56 |53 |51

82 | 96 92 |88 |84 |80 |77 |74 |71 |67 |65 |62 |59 (56 |54 |52

84 | 96 92 |88 (84 |80 |77 |74 |71 |68 |66 |62 |59 (56 |54 |52

86 | 96 92 |88 (84 |80 |78 |75 |72 |69 |66 |63 |60 (57 |55 |52

88 | 96 92 |89 |8 |81 |78 [75 |72 [69 |66 |63 [60 |57 |55 |53
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T PazHocTh moKazaHuii Cyxoro u BJIaKHOTO TepMOMeTpoB, °C
cyx

ep | 16 17 |18 (19 |20 (21 |22 |23 (24 |25 |26 |27 |28 |29 |30

OtHocuTeIbHAS BIAXKHOCTD, %0

30 |- - - 1- T1- T1- T1- T1- T- T1- T- 1- T- T1- 7T-

32 | 16 - - - - - - - - - - - - - -

34 14 15 |- - - - |- 1- 1- 1- - 1- 1- 71- 7-

36 |21 18 [ 14 |- - - - - - - - - - - -

38 |24 20 (17 (14 |- - - - - - - - - - -

40 (26 |23 [20 [16 |- |- |- |- - - |- 1- 1- [- [-

42 |28 25 |22 (19 |16 |- - - - - - - - - -

44 (30 |27 [24 |21 |18 |- |- |- - [- |- - 1- |- [-

46 | 31 28 |25 (22 |20 |18 |16 |- - - - - - - -

48 |33 30 |27 (24 |22 |20 |17 |- - - - - - - -

50 |34 31 |29 (26 |24 |22 |19 |17 |14 |- - - - - -

52 |36 33 |30 (27 |25 |23 |20 |18 [1l6 |- - - - - -

54 |37 34 |32 (29 |27 |24 (22 |19 |18 |16 |14 |- - - -

56 |38 35 |33 (30 |28 (|25 (23 |21 (19 |17 |15 |- - - -

58 |39 36 |34 (31 |29 |27 |25 |22 (20 |18 (17 |15 |- - -

60 | 40 37 |35 32 |30 |28 |26 |24 (22 |20 (18 |16 (14 |- -

62 |41 38. |36 (33 |32 |28 |27 |25 (23 |21 (19 |17 |[l6 |- -

64 |42 39 |37 |34 |33 |30 (28 |26 (24 |22 |20 |18 |17 |16 |-

66 |43 40 |38 (35 |34 (31 |29 (27 |25 |23 |22 |20 (18 |17 |15

68 | 44 41 |39 (36 |35 |[32 |30 |28 |26 (24 |23 |21 |19 |17 |16

70 |45 41 |39 (37 |36 |33 |31 (29 |27 |25 |24 |22 |20 |18 |17

72 | 46 42 |40 (38 |37 |[34 |32 (30 |28 |26 |25 |23 |21 |19 |18

74 | 47 43 |41 (39 |38 [35 |33 |31 |29 |27 |26 |24 |22 |20 |19

76 |48 44 |42 (40 |38 |36 |34 (32 |30 (28 |27 |25 |23 |21 |20

78 |49 45 |42 (40 |39 [37 |35 (33 |31 |29 |27 |25 |24 |22 |21

80 |49 45 |43 (41 |40 |38 |36 (34 |32 |30 |28 |26 |25 |23 |22

82 |49 46 |44 (42 |40 |38 |36 (34 |32 (30 |29 |27 |26 |24 |23

84 |49 46 |44 (42 |41 |39 |37 (35 |33 |31 |30 |28 |26 |25 |23

86 |50 47 |45 (43 |42 |40 |38 |36 |34 |32 |30 |28 |27 |26 |24

88 |50 48 |46 (44 |42 [40 |38 |36 [34 |33 |31 |29 (28 |27 |25

B tabmumax Ne 2 u Ne 3 mpuBeAeHbl JaHHbIC AJIA ONPEACIICHUS BJIAXKHOCTH
BO3/lyXa MO TNCUXPOMETPUUECKOW PA3HOCTH TEMMEPATYP CYXOr0 W BIIAKHOTO
TEPMOMETPOB B IIMPOKUX TMpPEAEiIaX H3MEHECHHUS TEMIEpPaTypbl W BIIAXKHOCTH
BO3/lyXa.
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Tabnuma Ne 2 wucmonb3yeTcs g ONPEASICHHS OTHOCHUTENIBHOW BJIAKHOCTH
atMocdepsl, a Ttabmuma Ne3 wucHomb3yeTcsa I ONMPEACIICHHS TapaMeTpoB

CYIIKWJIBHOT'O arcHTa (BOSI[YXa) B CYIIWJIBHBIX KaMCpax.

§ 3. 'MrpoCKONUYHOCTD JAPeBECHHbI

Bona HaxonuThcs B IPEBECHUHE JBYX OCHOBHBIX CTPYKTYPHBIX 3JIE€MEHTAX:
B 00BbEME KJIETOK - OSTO TaK Ha3biBaeMas CBOOOJHAdA Bjara U B CTEHKaX
KJIETOUHBIX 000m04Yek. Takyio Bjary Ha3blBalOT TUTPOCKOMMYECKON WIIH
CBA3aHHOM.

MakcumalibHOE KOJIMUECTBO CBSA3AHHOW BJIard, KOTOPOE MOXKET HAXOJUTHCS
B JIPEBECUHE, MPUMEPHO OJIMHAKOBO JJISI BCEX JAPEBECHBIX MOPOJ U COCTABIAET
Mpu KOMHaTHOH Temieparype okoio 30%.

Bcsa Bnara Bwime 30% spasercs cBoboaHoit. Mcnmapenne ¢cBoOOHOM Biaru
U3 JPEBECUHBI MPOUCXOJIUT C TAKHUMHU K€ FHEPreTUUECKUMU MOTEPSIMHU, KaAK U
co CcBOOONHON TOBEPXHOCTH BOJAbI. TemnoTa WCHAapeHHs BOJbI TMPH
atMocepHom naBieHun coctasjser 2260 kJx/kr (540) kxan/kr. Jlms Toro,
yTOOBI UCTAPUTHh OJWH KHUJIOTPAMM BOJBI, HYXHO W3pacxomoBaTh 1. 6 kB1/u
AJICKTPOIHEPTHH.

MakcumalibHOE 3HAYCHUE BJIAXKHOCTU JAPEBECHUHBI, IPU KOTOPOH BO3MOIKHO
norjomnieHne (copOmmsi) €10 BIarm W3 HACBHIIIEHHOTO TMMapoM BO3AYXa,
OTNPEAEAET NPeaesi THIPOCKOMUYECKOTO COCTOSHUS IPEBECUHBI U MOKET ObITh
HA3BaHO  MPEAEIOM  TUTPOCKONMUYHOCTH. Takum  oOpaszom, mpenen
TUTPOCKOMUYHOCTA O00O03HAYAET TPAHUYHOE 3HAUEHHE BJIAXKHOCTH MEXKIAY
HaxoJsdllehdcss B KJIETKax JPEBECHUHbBI TMPU KOMHATHOWH TeMmIeparype
rurpockonuueckoi (10 30%) u ceoboaHoM (BEITe 30%) BIAroi.

[Ipu noBbllIEHUH TEMMOEpPaTyphbl MPEAES TMTPOCKOMUYHOCTH MOHUKAETCA.

Tak, ecnm mNOpu KOMHATHOW TEMOEpAType MNPeaea TUTPOCKONMUYHOCTH
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ApeBecuHbl BCeX nopofd B Nboi yactm crteBona okono 30%, 1o npm 60° C
0Kono 26%, a npu 90° C cHmxaeTca npumepHo o 20%.

McnapeHue cBf3aHHOW Bnaru, HaxoAswencs B KAETOUYHbIX 060/104KaX,
3aTPpYyAHEHO, M ANd ee NOrAoWweHns BO34YX AO/MKeH ObiTb Cylle, a pacxof
TEeNNOTbl MOBbIWEHHbIM. [lpyM 3TOM TenjoTa McnapeHWs CBA3AHHOW Bnaru

MOXeT yBenunumeatbca o 3600 kx/kr (860 kkan/kr) [1].
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Temneparypa Bo3ayxa, C

Puc . 1. Anarpamma paBHOBeCHOM BnaxHocTtn H.H.Yynuukoro.
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Cyxas gpesecuHa o00anacT OOJBIIOH TUTPOCKOMUUYHOCTHIO, H, OyayuH
MoMEIIeHa BO BIaXHYIO aTtMmocdepy, ObicTpo moriomaetr Buary. Kaxmomy
3HAQUEHHUIO TEMMEpPaTyphl U BJIAKHOCTH BO3/JyXa COOTBETCTBYET PaBHOBECHAA
BJIAKHOCTbh JIPEBECUHBI. PaBHOBECHAS BJIAXKHOCTh 3TO Ta BJAAXKHOCTh, KOTOPYIO
CO BpPEMEHEM MNPUOOPETAET JAPEBECHHA, HAXOJACh BO BJIAXKHOM BO3JyXE C
3aJITaHHOM TeMmepaTypoi U BJIAXHOCTbIO. TOHKME MUIOMaTepUaibl JOCTUTAIOT
PaBHOBECHOM BJIQXKHOCTU CKopee, ueM TojcThie. [Ipoliecc moryoiieHus Bjaaru
HOCUT HKCIIOHEHIIMAJIbHBIA XapakTep, M OCHOBHOE KOJIUYECTBO BJAru
nujgoMaTepruaibl MOTJIOMIAIOT WM OTJAOT 3a MEPBbIE CYTKH MPEObIBAHUSA B
HOBBIX YCJIOBUSIX.

Jlns  omnpenesicHUsT PaBHOBECHOW BJIAXKHOCTH MOJIE3HO TMOJIb30BAaThCSA
nuarpammoii H. H. Uynunkoro, kotopas mpuBeaeHa Ha puc. 1. 3xgech mo
BEPTUKAIBLHON OCH OTJIO)K€HA OTHOCHUTEJIbHAS BJIAXKHOCTh BO3JAyXa, a Mo
TOPU30HTAJIBHOM - €r0 TEMIIEpaTypa.

Kak mnonb3oBaTbcsa 3To# auarpammoi? s HaXO0XJI€HUS OTHOCUTEIbHOM
BJIAYKHOCTH OKpyXKamIiei  arMocheps CleNyeT  BOCIOJIb30BAThCSA
ncuxpomeTpuueckuMu TadbaumamMu No2 u Ne3. [Tonb3ysach 3TUMHU TaOIHUIIAMH,
MO Pa3HOCTU TEMMEPATypP MEXKAY CYXUM U BJIAXKHBIM TEPMOMETPAMHU HAXOIAT
OTHOCUTEJIbHYIO BJIA’KHOCTh aTMoc(epHl. Braxxnei i TEPMOMETP
M3rOTaBJIMBAIOT, 0OMAThIBAs €r0 TOHKUM CJIO€M TKAaHU M 3aT€M OKyHas B BOAY.

Jlnsa Oonee OBICTPOTO YCTAHOBJICHUSA TEMIIEPATYpPhl, KaK CyXOH, TaKk M
MOKpPBI TEPMOMETP KeJaTeAbHO 00AyBaTh MPHU MOMOIIM BEHTUIATOPA WJIH
KakuM JInOO0 JApyruMm cmocoOoM. Ecim m3BecTHa TemmepaTypa BO3AyXa WU €ro
BJIAKHOCTh, TO PAaBHOBECHOE 3HAUEHUE BJIAXKHOCTH JAPEBECUHBI HAXOJAUTCS Ha
MEepECCUCHUH JIMHUNA 3aJJaHHON TeMMepaTyphl U BJIAXHOCTH Bo3ayxa. Crnenyer
YUYUTHIBATh, YTO JJIsi TOTO, 4TOOBI MPEABAPUTEIBHO BBICYIICHHAs APEBECUHA
JIOCTHTJIa PAaBHOBECHOM BJIAXXHOCTH C OKpYy’Karomiei atMmocdepoit, Tpedyercs

BpE€MAd H, YCM TOIIC MUJIOMATCPpHAIIBI, TCM OoJbIee BpEMiA OJ1d 3TOTO
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Tpebyerca. [lng copraMmeHTa TodMHON okoJio 50 MM Ha 3T0 TpeOyeTca 0KOJI0
2-x cyTok. Ho moBepXHOCTHBIE CIIOM CYXOW NPEBECUHBI, Kak HAOWPAIOT, TaK 1
OTAAIOT BJIaTy O4YCHb ObICTPO. J/laxke momaB Mo AOXKAb, UTO OBIBAET BO BPEMs
TPAHCIIOPTHPOBKH CYXOW APEBECHHBI, MTPOMOKIINE MHUIOMATEPUAIIBI OBICTPO
MprOOPETAIOT PABHOBECHYIO BJIAXHOCTH C aTMOC(HEpPOd TOTO TOMEIICHUS B
KOTOPOM HaxoAsATcs. [IpomMokIue muioMaTepruansl CICAYeT YIOKHATh B CYXOM
MOMEIICHUHN Ha MPOKJIAIKaXx M 4epe3 HEKOTOPOE BPEeMS MX MOXXHO MyCKaTh B
MIPOU3BOJICTBO.

[lepen Tem, kak 3arpy3uTh NUJIOMATEPUANIBl B CYIIHWJIBHYIO KaMepy HX
OUCHb JKENATeJbHO TMPOCYIIMTh Ha CBEeXeM Bo3ayxe. Jlma storo
MUJioMaTepuanbl CKIAAbIBAIOT B IITA0EAsS HAa OPOKJIAAKax ToJmuHoW 25-30
MM. C nenpr0 00ji€€ MHTEHCHBHOW €CTECTBEHHOW KOHBEKUMHU INTA0Ead HE
cienyer npenath mmpe 2-x MmeTpoB. [lpw ykimagke AOCOK WX KeEIaTeIbHO
YKJIQABIBATh HE BIJIOTHYIO APYT K JAPYTY, @ OCTaBJSATh MEXKIY HUMH 3a30pPHI
(mmaruu) 3-5 cm. Ecnm mrabensa ykimaaplBarOTCs HE TOJA HaBECOM, TO B
KaueCTBE MOCJEIHEr0 CJ0A CJAEAYET MCIOJb30BaTh OPAaKOBAHHBIC JTOCKHU HWJIH
ropObpin.  Bo wm30exxkaHume mnpoMokaHud InTadeneid BO BpeMsa J0XKAA HMX
YKPBIBAIOT TH(EpPOM WK APYTHM KPOBEJIbHBIM MaTepuaioM. Bo m3bexanue
MOMaJaHus COJHEYHbIX JIyuel Ha Kpad mTadenel, uxX TakkKe OrpakJarorT.

B netrHee Bpems Takas mpeaBapUTeNbHAs CYIIKA JOJDKHA JUITHTHCS OKOJIO
MecdAlla, B 3MMHEE BpeMs B MOJATOpPa JABa Ppas3a Jojblle. YKa3aHHOE
MeponpusaTHe JaéT BO3MOXKHOCTh TPUMEPHO B 2 pasa COKpPATUTH

YHEPTO3aTPATHI.

§ 4. CpoilicTBa BJIaKHOH M CYXO0i#l JpeBeCHHbBI H NPOUECCHI,
NPOUCXOAANINE B [I[PEBECHHE BO BPeMs CYIIKH

JlpeBecrHa, Kak MPUPOAHBIN MOJUMED, 00IaAACT YIPYTO-BI3KUMH CBOMCTBAMM:

B HarpeTOM BJIAXKHOM COCTOSIHUM OHA JIETKO Je(POPMHPYETCS KaK yIPYyro-Bs3Koe
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TEN0, @ B CYXOM COCTOAHHMHM B OOJIbIIEH Mepe - Kak ynpyroe. XapakTepHas
0COOCHHOCTh MUJIOMATEPUATIOB TIPU WX BBICYIIMBAHWW - BO3HUKHOBEHHE B HHX
nedopmanuii 1 HanpsoxkeHui. [ledopmarium mpoaBIsAOTCA B TIOTIEPEYHOM K JUTHHE
BOJIOKOH HampaBieHuu. Jledopmanmy mo ceueHuto Marepuanga BO3HUKAIOT 0e3
MPWIOKEHUST BHEMIHUX CHJI, TMOATOMY MOTYT OBITh Ha3BaHBl BHYTPEHHUMH.
Paznuyarorcs oOpatumeie ynpyrue aedopManii IPEBECHHBI, BKIIOYANOINE TIPH
JUTATENBHOHN CyliKe AeopMaIiio YIpyroro mociaeencTBus (Ha3biBaeMble MHOTAA
yIPYyro-31acTHUECKUMHU), M HEOOpaTUMBbIC, OCTAaTOYHbIE C OJHOBPEMEHHBIM
NPOTEKAaHUEM HX BO BPEMEHHM B TIONMEPEUHOM CEUEHHHM BBICYIIMBAEMOTO
coptuMmeHnTa. Hanbonee omacHbiM OpakoM MpH CYIIKE TBEPABIX MOPOJ SABJISETCA
NOSIBIICHUE BHYTPEHHUX TPEIIMH W MUKpPOTpeurnH. [IposBieHne Takmx CBOWCTB
JPEBECHUHBI BO BPEMS CYIIKA MOXKET OBITh MPEICTABICHO CJICAYIOIIMM OMBITOM,
HarJIAHO OTPAKAIOIHMM 3aKOHOMEPHOCTh BCET0O CYIIMJIBHOTO mnpouecca. Ecnum
0Tpe3arh HEOOIBIION KyCOK ChIPOH JOCKH, PACKOJIOTh €ro MpOAO0JIbHO Ha JIBA CJIOA
(puc. 1-A), a 3aTeM 3aKpenuB MOMAPHO WX KOHIIBI U HATPEB JPEBECHUHY, MEJICHHO,
B HECKOJIbKO MPHEMOB, PacKIMHUTH mocepeanne (puc. 1-b), ciom B pesynbrare
MIPWIOKEHUS CHJI U30THYTCS, T. €. B HUX BO3HUKHYT JeOopMaIlii U HAMPSIKCHUS,
CHapy>XM pacTATHBAIOLME (3HaK + ), BHYTPH CXHUMaoIMe (3HAK —
).IloacyuieHHbIe HANPSXKEHHBIE CIOM OCTAHYTCA WM30THYTBIMH JAXe TOCJE TOTO,
Kak ycunua OyayT ycTpaHeHbl. HecMoTpa Ha WM3ru0, B PEBECUHE HE OKAKETCA
ynpyrux aedopMaiuii 1, CaeA0BaTeNIbHO, He OyAeT HanpshkeHuid. Ecnm 3atem o6a
W30THYTHIX CJIOS TPOAOIBHO pa3pe3aTh Ha TUIACTUHKW W BBIPOBHATH UX C OJHOTO
KOHLA, MJACTUHKN OKa)KyTCS PA3HOM JUTMHBI: B CEPEAMHE KOPOYE, a MO KpasMm
mmaaee (puc. 1-B) xota BnaxkHocTs mx Oymer omuHakoBOH. OOBACHAECTCS 3TO
TEM, YTO CHAPYKU CIIOEB ICHCTBOBAJIM PACTATUBAIOIINAE YIPYTHe HANPSIKEHUA H
naedopMalim, pacTAHYB HAPYXHYIO MX 30HY. BO BHyTpeHHEH 30HE MPOSBIIAINCH
COKMMAKoIue ymnpyrue aedopManuy, KOTOpble TOXKE TEpeluld B HeoOpaTUMbIE,
OCTAaTOYHBIE, COKpPaTHUB pa3Mep JPEBECHHBbl (HE3aBUCHMMO OT  YCYIIKH,

JOTIOTHUTENbHO K HeW). OTcroga ciaeayeT, dTo TOA BO3JICHCTBHEM YHIPYTHX
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nedopmMauunin  apeBecuHa BedéT ce6s KakK YNpyro-Bs3KOe Teno, OHa MOXeT
OCTaTOYHO PaCcTArMBaTbCA WAM CXMMATbCs, OCOGEHHO BO BNIAXHOM W HarpeTom
cocTosiHumM. [pu aToM ynpyras pgedopMauusi caMOMpPOM3BONLHO MEPEXoauT B
OCTAaTOYHYI0, (UKCUPYS HOBLIV pasmep. TakoBa XapakTepucTuKa MepBoli cTaaum
CYLLKM, KOFfla BO3HWKAeT OMacHOCTb MOSIBNEHUS B Nuiomatepuanax Hapy>XHbIX

TPELLMH.

Ecnn He paspes3as 060MX W30THYTbIX C/I0EB Ha MMACTUHKK, MNOMbITaThbCA
BbINPAMUTbL WX, B Hapy)XXHOI 30He MOSIBATCSA CXUMatollMe, a BO BHYTPEHHEeN —
pacTarusatrollmMe ynpyrue gedopmauun. B cnyyae NpunoXeHUs 3HAUYUTENbHbIX
yCcunuid, pactsrueatolne ynpyrve aeopmainmm Bo BHyTPEHHel 30He CNoeB MoryT
MPUBECTU K BHYTPEHHUM TpewmHam. Ecnu apeBecuMHY CXUMaTb MOCTEMNEHHO,
npeiBapuTeNbHO YBNAXHWB W HarpeB eé, BHYTPEHHWE TPel|uHbl He MOSBSATCS U
BbICYLUEHHbI€ 3a)KaTble B M/I0CKOM COCTOSSHUW CIOU MOCTEMNEHHO CTaHyT NPsAMbIMU.
Paspe3aB WX Ha MNACTUHKM, MOXHO YCTAHOBWTb, YTO [ANMHA BCEX MNACTUHOK
OAWHAKOBa, KaK W B Hayane onbiTa. JTO 3HAYMT, YTO BO BHYTPEHHeW 30He C/OEeB
BO3HMK/A OCTaTOUYHaa Aedopmalus PacTsXKEHUs, a B HapY>KHOW — cxaTtus, T. €.
MPOM30LWWA0 sBMEHNE, NPOTUBOMNONOXHOE paHee HabGnogaBlieMycs. B aToM
CXEMaTUUYECKN 3aK/oYaeTcsl XapaKTepucThKa BTOPOA CTaguu CyLIKW, Korga
CyLLECTBYET ONacHOCTb BO3HUKHOBEHUS B TONICTbIX MUIOMaTepuanax BHyTPEHHUX

TpewnH, HanoMUHal W KNX PaKOBUHbI B METANIJTONTUTLE.

A b B

Puc. 1. CxeMbl YNpyro-Bs3kux aeopmMaLnii ApeBecuHbl BO BPeMS CYLLKM,
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Ho »T0 He enuHCTBEHHbIH MeEXaHW3M OO0pa30BaHUs BHYTPEHHHMX TPEIIKH.
DKCMEPUMEHTAIBHO U3BECTHO, UYTO TIPH MEUICHHON CYITKE KOAD(PHUITMEHT YCYITKA
0oJiblIIe, YeM TIpU ObICTPOI. ECiiM TEMIT CYIIKH CIIMIIKOM BBICOK, TO BHEIITHUE CJION
JIOCKA TPOCHIXAIOT OBICTPEE, B TO BPEMs KAaK BHYTPEHHHME CJIOM OCTAIOTCH €Il
BJIQKHBIMA M TPOJOJKAIOT MEJJIEHHO COXHYTh. B TakoW cuTyauuu B JOCKE
oOpa3syeTcss KopoOKa BHENIHHX CYyXHX CJIOEB, Y KOTOPHIX KOAYDQPHUITUEHT YCYIIKA
MEHBIIIE, YEM Y TE€X BHYTPEHHUX CJIOEB, KOTOPbIE OyAyT MPOCHIXaTh MEJJICHHEE.
OTO ONPUBOAUT K TOMY, YTO MPHU NPOJOKEHUM CYIIKH BHYTPU JOCKHW HAUMHAIOT
MOSIBJIATHCS MTPOAOJBHBIE TPEIIMHBI 1 MUKPOTPEIIUHBI.

CBoiicTBa ApPEBECUHBI KAk YIPYroro Teja HEOOXOJAMMO 3HATh MOTOMY, UTO
OJIMH W3 OCHOBHBIX AC(EKTOB CYMIKH (BHYTPEHHHUE TPEIIUHBI M PAKOBUHBI) MOKET
OBITh OOBSCHEH TOJIEKO 00PAa30BAaHMEM M HAKOILJICHHEM OCTATOUHBIX JIedopMariuid
B HarpeTou BIIAKHOU ApeBecuHe. [10 3Toi MpuunHE HApyKHBIE TPEIIMHBI B HAUAJIE
CYIIKHM YacTO HE BO3HUKAKOT Ja)X€ MNpu OOJIbIIIOM TNEpenaje BIAXKHOCTH MO
TONIIMHE copTUMEHTa. Kpome TOro, BCJIEACTBHE MPOSBICHUS OCTAaTOYHBIX
nedopManvii M3MEHSIETCS BEWMYMHA YCYIIKH W TPEAOTBPAINASTCA KOPOOJICHHE
MPABUJIBHO YJIOKEHHOTO (3aKPETUICHHOTO MEXIy MPOKJIaJAKaMW) MaTeprajia. ITo
BAXKHOE CBOMCTBO JPEBECHUHBI JOJKHO OBITh MPABUJIBHO HCMOJB30BAHO B LEJIAX
00J1e€ KQUECTBEHHON €€ CYIIIKH.

[Ipy ymeHbIIIEHUH COJACPKaHHWS B JAPEBECUHE CBSA3aHHOW BJIaru, T. €. MpHU
BlaxxHoCTH HWke 30%, HAUMHAET WCHAPATHLCS BHYTPUKIIETOUHAS Bjara H
apeBecuHa ycoixaeT. Ilpy Hanmuumu B JapeBecHHE CBOOOMHOW BJard, Koraa eé
BJIAXHOCTh mpeBbimaet 30%, pa3Mepsl KIETOK JAPEBECHHBI  COXPAHAKOTCA
HEeM3MEeHHBIMH. Takum oOpazom, mnpenen rurpockonuuHoctd (30%) - 510
OJIHOBPEMEHHO MpeAes YCYUIKM JPEBECHHBI. YCylika U OOpaTHbIA mpoliece -
HaOyXaHUE - HEOTHEMJIEMbIE CBONCTBA MPUPOJHON APEBECUHBI.

B cBsi3u ¢ aHU3OTPOMHOCTBIO CTPOCHHUS YCYIIIKA JAPEBECHHbI HEOJIMHAKOBA B
Pa3TMYHBIX HAIMPABJCHUAX. TIO JJTMHE BOJIOKOH OHA HamMeHbIast (0koj10 0,1% mpu

yIaJICHWH W3 IPEBECHUHBI BCeH Biaru). ToabKO KPEHEBOU ApeBeCHHE (BBIPOCITICH B
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HaKJIOHEHHOM COCTOSTHHUHM) CBOWCTBEHHA OOJIbINAs MPOJObHAA ycymika (10 5%).
Haubonpmas ycymka (10 8-12%)umeeT MecTo 1Mo HampaBJICHUIO TOOBBIX CJIOCB,
T. €. B TAHTCHIIMAJILHOM HAlpaBJICHUU. Y CyIIKa MO Paguycy CTBOJIA COCcTaBjseT 4-
8%, T. e. mouTH B 2 pa3za MEHBIIE, YeM II0 HAMNPaBJICHHUIO TOJOBBIX CJIOEB.
JlpeBecrHa 3a00JI0OHH YChIXAeT HECKOJIbKO OOJIbIIE IPEBECHHBI SAapa. YCYIIKa MO
TOPLEBON MJIOIIAUM a TaKXKe MO O0BEMY COPTHMEHTA, MPUMEPHO paBHA CyMMeE
YCYIIIEK MO paAuaibHOMYy M TAHTCHIMAJIbHOMY HampapieHuaMm. Hanpumep, ecnu
yCyIIka MO TaHreHnuajabHoMy HampaBieHuto 10%, a mo paamaasHOMy 6%,
JPEBECUHA YCOXHET KaK B MOMEPEUHOM CEUYECHHUH, TaK U MO0 00bEMY MPUMEPHO Ha
16%, ne3zaBucuMo OT (hopMBI KyCKOB. BenmnuuHa yCymku APEBECUHBI 10 00bEMY
MPUMEPHO COOTBETCTBYET OOBEMY HCHAPUBIIEHCA W3 JIPEBECUHBI CBA3aHHOU
Bjaru. Tak Kak ApeBecrHa 0oJiee TIOTHBIX MOPOJ COACPIKUT B €AMHUIE 00beMa
OOJIbIlIE CBSI3AHHOM BJIard, oHa OoJsibile U ycbixaeT. ClienoBaTeNbHO, IPEBECUHA
ny0a, kieHa, rpada ¥ T. . XapaKTepu3yeTcs OOJbIlIeH yCyIIKOHW, YeM JApEeBECHHA
MUXThI, TOMOJIA, OJibXU. MCKIIIOueHWEM W3 3TOro MpaBWJia SBIACTCS YCYIIIKA
JPEBECUHbl OCHUHBI M JIUMbI, YTO MPUMEPHO COOTBETCTBYET Yycylike nyoda. s
JPEBECHUHBI JIUMbl XapaKTE€pHA, KPOME TOro, HEOONbIIAs pa3HUIlA B BEJIUYUHE
paauaJbHOM W TAaHN€HUMAJIBbHOW YCYIIEK, BCIEACTBHE YEro 3Ty APEBECHUHY
MPEANMOYNUTAIOT TIPM  H3TOTOBJICHWHW OTBETCTBEHHBIX JeTajied, HaNpUMep B
MOJEIbHOM TMpou3BoAcTBe. HaoOopoT, y JpeBecHHBl Keapa W MUXThl Majia
paguaNbHas yCyIIKa M0 CPaBHEHUIO ¢ TaHTeHIMAbHOH (1 : 27).

B mpakTtuke pacueTra CyMIMIbHBIX YCTAaHOBOK MPUMEHSIOT HE 3aBUCAILYID OT

3 .
YCYWIKHA ~ YCIOBHYIO IUIOTHOCTH  JAPEBECHHBI O (kr/M”), TOA KOTOPOWH

moApasyMeBarOT OTHOIICHHUC MACChl APCBCCHHBI B abCoNMOTHO CYXOM COCTOAHHH

m
m k ee o0vemy Vmpu Bnaxkaoctu Beitie 30%: P, =%

3HaueHUs YCJIOBHBIX IUIOTHOCTEH W BJIA>KHOCTHBIX XapaKTCPUCTHUK APCBCCHUHEBI

OCHOBHBIX JIPEBECHBIX MOPOJ MPUBEAEHBI B Ta0nuie Ne 4.
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Hcnonb3ys MOHATHE YCJIOBHAS MJIOTHOCTh YAOOHO HAXOJIUTh KOJWYECTBO M

(xr/m3) Biaru, ynansgeMoi u3 1 M3 apeBeCHHBI, HECMOTPS HA U3MEHEHHUE TIPU 3TOM

ee o6vema: M = p (w, —w,)/100, rae w, - BIaxHOCTb APEBECHHBI A0 CYIIKH

(%) ; W_- BIaXHOCTb JpeBecuHbl mnocie cymkd (%) . Beawuwna ycymikw,

oTHeceHHas K 1% YMCHBIICHHA KOJIMYCCTBA CBSI3AHHOM BJIaru, HAa3bIBACTCA

K03 UIHEHTOM YCyIIKH, H 0003HauaeTcs OykBoi K.

Tabmuia Ned
Koaddunuent yeymku B % Braxnaocth
IInornocTh (31;%) 1H% BnaZKgOCTH JIPEBECUHEI HA
ITopona KOPHIO
Bnlazx(f/l(;l. Abc. B1asKi. E:ﬁ[nanb ;f[;:;:ga . O0béMH. | SAapoBoit izi(;{-
cyxasd | ycuoBHas o
bepésa 630 600 500 0.28 0.34 0.64 78 78
byx 650 620 530 0.18 0.35 0.55 64 64
I'pab 800 760 630 0.24 0.35 0.61 60 60
Jy6 700 650 550 0.19 0.29 0.50 64 72
Eab 450 420 360 0.17 0.31 0.50 40 118
Kenp 440 410 350 0.12 0.28 0.42 70 115
Knén 690 650 550 0.20 0.32 0.54 51 51
Jluma 500 470 400 0.23 0.33 0.58 63 60
JIucTBeHHHUIIA 660 630 520 0.20 0.39 0.61 82 82
Ounbxa 530 490 420 0.17 0.30 0.49 84 84
Ocuna 500 480 400 0.15 0.30 0.47 82 82
IluxTa 380 350 30 0.12 0.31 0.44 101 101
CocHa 500 470 400 0.18 031 0.51 33 112
Tomomnb 460 430 360 0.14 0.28 0.44 110 110
Hcenb 690 650 550 0.19 0.31 0.52 35 36

HpOI_[eHT YCYIIKH U 10 JAaHHOMY HaIIPaBJICHHUIO OIIPCACIUTCA YMHOKCHHCM

ko3¢dunpEeHTa  YCyImIKH Ha  BEIMYMHY  YMCHBINCHHS  BIIAXKHOCTH B

THTPOCKOMIUecKoM coctosauu (T. e. Hwke 30%) U = K(30— w, )Hanpumep,

TOHKas, MEIJICHHO BBICYIlIMBAaE€Masi COCHOBas Jocka mmupuHoit 200 wmwm,

TaHTEHIIMAIbHON PACIUIIOBKH, ¢ HaYaJIbHOM BIAXHOCTHIO Bbille 30% U KOHEUHOH
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10%, npn K =0,31 ycoxHeT Ha BennuuHy ¥ = 0 ,31 (30— 10) =6,2%, T.e. ee
LLINPWHA, B CYXOM COCTOSIHUM ByaeT 187,6 MM.
bonblwoe 3HavyeHue ANA 3MPEKTUBHOIO WCMNOSb30BAHUA APEBECUHbI UMEKOT
nonepeyHble gepopman My nuioMaTepranos, NPOSBASAOLLIMECS NPU CYLLKE.
Bcneacteme 60nblUeid YCYLWIKWM APEBECUHbI B TaHreHUMaNbHOM HanpaBieHuUN,
4yem B paaunanbHOM, AOCKW, BbINMWIEHHbIE U3 BPeBHa, NPUOGPETAOT NMOCAE CYLUKK

BW/, NOKa3aHHbI/ Ha puc. 2

Puc. 2. TopueBoiit BKUJ AOCOK MOC/E UX CYLUKMN,

§ 5. PeXXUMbI CYLLUKW NuioMaTepuanos

PeXXMMOM CYLLKW Ha3blBAaeTCS COBOKYMHOCTb BO3[EMCTBUIA CYLLIMLHOTO areHTa
(Bo3ayxa) Ha matepuan, obecneynBatollMX 3aflaHHOE Ka4yecTBO M CKOPOCTb €ro
CYLLKN. PeXuMbl CYWKW NPeAcTaBAslOTCA B BUAE pacnucaHus TemrnepaTypbl
BO3AyXa, €ro MNCUXPOMETPUYECKON pasHOCTM U  COCTOSHMS  MaTepuana,
M3MEHSIIOLINECS B Mpouecce cyllkn. OHM NpeaycMaTpMBaOT TPU 3Tana CyLKM U

oTo6paxeHbl B Tabnnue Nob.
B Hell NpuHATLI cneayowme 0603HaYeHUS:

T - TemnepaTypa Bo3ayxa B Kamepe, | - pasHOCTb TEMMepaTypbl MEXAY CYXUM U

MOKPbIM TEPMOMETPOM, ¢ - BNaXHOCTb BO3JyXa B KaMepe
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Ta6auna Ne5

Howmep pexnma 1 BIaKHOCTb BO31lyXa B kamepe ¢ %o

BunaxxHOCTH 1 2 3 4 5

APEBECHHDI T |t]loe|T |[t]oe|T |t|e|T|t |o|T|t |e
> 30 90 (4 | 85|82 [3 |88 |75 |3 [87]69|3 [87|63|2 |91
3020 |95 [7 |76]87 |6 [78]80 |6 [77|73]6 |[76|67[5 |78
<20 120 ({32 32| 108 [ 27 |35 100 (26(35]|91 |24 (36|83 |22 36
> 30 90 |5 | 81|82 (4 |84]|75 841694 |83 |63 |3 [86
30-20 |95 [9 [70]87 |8 [72]%0 7017317 [72167]6 |75
<20 120 {34 {29108 2932|100 (28 (3291|2534 |83 |23 |34
> 30 900 [7 [75]82 |6 [77]75 |5 [s0]69|5 [79]63]4 |82
30 - 20 95 (116587 [11]|66|80 |9 [66|73|8 [69|67|7 |71
<20 120 ({36 |26 | 108 [ 21 |30 | 100 (24 ({3091 |26 (33|83 |24 |32
> 30 9 [9 |6982 (8 |71 |75 |7 [73]69]|6 |76(63|5 |78
30 —20 95 (13|60 |87 [12]|60|80 [11|61]|73]|10(63|67|9 |64
<20 120 ({37 (25| 108 [ 33|27 | 100 (3127|9128 (30|83 |25]|30
> 30 90 [11]63[82 [10]65[75 |9 [66]|69]8 |68]63]7 |70
30 —20 95 [15|54 |87 [14 (55|80 |13 (5573125667 | 11|58
<20 120 [ 38 |24 | 108 [ 3524 | 100 |33 (25|91 |30(20(83 27|28

Howmep pexrMa ¥ BIaXKHOCTb BO31yXa B Kamepe @ %o

B1a>XHOCTb 5 6 7 8 9

APEBCCHHBI Tt || T|t|oe|T|t]|e|T]|t | T|t [0)
> 30 6312 [91 (572 |90 |52(2 |90

30 — 20 6715 [78|61[5 [78]55[4 |80
<20 83122 (36 (77|21 |36 |70 (20|35
> 30 633 [86]57 |3 |85]52 89 [47 |2 |90 [42]2 |89
30 — 20 67 751616 |74 |55 76 |50 5 [73 454 |79
<20 83 123 (34 (7722|3470 (21 |33 |62 |18 |36 |57 |17 |36
> 30 63 |4 [82]57 |4 [81]52]4 [80]47]3 |84 423 |83
30 - 20 6717 |71]61[7 [70[55]7 [68]|50]6 [70]45]5 |74
<20 83124 (32 (77123327022 |31 6219 |33 |57 |18 |34
> 30 635 [78 575 |76 |52 75 (474 [79 424 [77
30 — 20 6719 |6461]9 |[62]55 64 |50 |7 |66 [45]6 |69
<20 83 125 (30 (771251297023 ({2962 (20|31 |57 |19 |31
> 30 6317 (70|57 |6 |72|52|6 |71

30 — 20 67 [11[58 |61 [10]59](55[9 |60
<20 83 |27 (28 |77 |26 |27 |70 |24 |27
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Ta6aumna Neb

HOPOI[A PexxuMm PeKOMeHnyeMbH‘/'I PEXKHUM CYIIKH AJIs1 PA3JIMYHBIX TOJIIHH
1o 20
MM 22-30 | 30-40 [ 40-50 | 50-60 |g0-70 | 70-80
CocHa M 6-1 6-T 7-I' 7-B 7-B 7-b 7-b
Enb H 2-1 |3-T -B |4-B |4-b |5-B |6-b
Keﬂp’HI/IXTa )] 1-4 1-T 1-B 2-B 2-b 3-b -
JIuctBennuna | H 3-B 4-b 5-b 5-A |6-A 8-b -b
Ocuna H 3-T 3-b 4-b 5-B 6-B 7-B 8-B
Jlunma, Tonons | @ 2-I' |2-b |3-b |4-B - - -
Bepéga H 3-J1 4-T 4-B 5-B 6-b 7-b 8-b
Onpxa () 2-0 |3-T [3-B |4-B - - -
ByK H 4-T 5-B 6-B 6-b 7-b 8-b 9-b
Knén () 2-T 3-B 4-B - - - -
I[y6 H 5-T 6-B 6-b 7-b 8-b 9-B 9-b
Habpm () 3-T |4-B |5-B - -
Opex H 5-B 5-b 6-T 6-b 7-B 8-B 8-
}IceHb,rpa6 H 6-B 6-A 7-b 8-b 8-b -B -b

B Tabauue Ne6 6ykBamu M, H u @ 0003HAUECHBI PEKUMBI CYIIKUA: MATKHM,
HOPMaJIbHBIH ®  (DOPCHPOBAHHBIM  COOTBETCTBEHHO, TaKXKE  MPHUBEICHBI
PEKOMEHIYEMbIE PEKUMbI CYIIKH PA3JIUUYHBIX TIOPOJ JIPEBECHHBI, KOTOPHIC
BbIOMpalOTCs B cooTBeTCTBUM ¢ Tabmuieit Ne5. B stoit Tabnune B ctonidue R
oonpiiMu OykBamu A, b, B, I' u J[ 0003HaueHbl KaTEropuu CyIllK4, a BO BTOPOH
CTpPOKE CBepXy IudpamMu yKazaHbl HOMEpA PEKUMOB. PEKOMEHIYyEMBIN pPEKAM
COOTBETCTBYIOIHWM JAHHOW KaTETOPUH COCTOUT W3 JEBATH TP, KOTOpHIC
VKa3bIBAIOT TEMMEpaTypy BO3AyXa B Kamepe, Pa3HOCTh TEMMEPaTypbl MEXKIY
CyXHUM WU MOKPbIM TEPMOMETPOM M BJAXKHOCTh BO3AyXa MNPHU 3THUX 3HAYCHHUSX
TeMreparyp. YKka3aHHbie MU(PH HAXOAATCS HA MEPECCUCHUU CTPOKH KATETOPHH
CYIIKM M cTOJ0LIAa HOMEpa pekuMa. Bech LUK CYIIKM pa3JelieH Ha TPH 3Tara.
[TepBbiii 3Tam COOTBETCTBYET YAAJCHUIO CBOOOJHOW BJark W HE CBA3aH C
W3MECHEHUEM PAa3MEpPOB JIPEBECUHBI 32 CUET €€ yCylKWA. Ha BTOpOM M TpeTheMm

ITallC HAYUHACTCA YIAAJICHHUC CBSI3AHHOM BHYTpHKHeTOqHOﬁ BJaru, U JTOT J>Tall
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ABIseTCA Haubosiee OTBETCTBEHHBIM. HapylieHue pexxrMa Cylikv Ha 3TOM 3Tare
MOXET MpUBeCTH K Opaky. Oco00 0MacHO HapyIIEHUE PEKMMa Ha 3TUX 3Tanax npu
Cylmike TBEPABIX MOpoA. lIpm CAMIIKOM WHTEHCHMBHON CYIIKE BEPXHUE CIIOU
MAJIOMATEPUAIOB HAYMHAKOT TMEPEChIXaTh, 00pa3ys KECTKYI0 KOPKY, KOTOpas He
TOJILKO MIPEMATCTBYET YIAJICHUIO BJIard U3 MAJIOMATEPUAIIA, HO HE JAET CKUMATHCS
BHYTPEHHUM CJIOSIM JPEBECUHBI, KOTOPBIE MPOCHIXAIOT MEUIEHHEE W TO3TOMY
UMEIOT Oobmwit KodhpummenT ycymknu. Takoi pekuM MPUBOIUT K TOSIBJICHHUIO

BHYTPEHHUX MHUKPOTPEILHH, a CJISIOBATELHO K OpaKy.

§ 6. KoHCcTpyKIHE CYyIIHJIbHBIX KaMep

OcHOBHOM 3a7auei CYIIMIBHBIX KaMep sBJsSeTCsS oOecrneueHrne HeoOXOaUMOM
HUPKYJISALUHUA CYIIWJIBHOTO areHTa C OJHOBPEMEHHBIM €ro TMOJAOTPEBOM U
NOAACPKAHUEM 3aJJaHHOW €ro BJAKHOCTU. [lUpKyasuMs CYIIWJIBHOTO areHra
MOXET OCYIICCTBATHCS ABYMSA MYTSIMU WK 32 CUET €CTECTBCHHOM KOHBEKIIMH,
WM TyTéM MNPUHYAUTEIbHOW MNPOAYBKH INTA0ENd, KOTAQa TMPH  TMOMOIIHN
BEHTWJIATOPA CO3/1aéTCA M30BITOYHOE JABJICHHE C OJIHOW CTOpPOHBI INTA0ENS U
MMOHW)KEHHOE — C APYTroi. ECTECTBEHHON KOHBEKIMEN HA3bIBACTCS MPOLECC, KOTAa
B IPAaBUTALIMOHHOM ToJie Oosiee TEMIBIA BO3yX 3a CUET MEHBILIETO YACIBHOTO BECa
MOJHUMAECTCS BBEPX, a O0JIee XOJNOHbINA — onmyckaeTcd BHU3. [Ipu ucnonas3oBaHumn
€CTECTBEHHON KOHBEKIIMM KajopuQephl YCTAaHABIUBAIOTCS MO MTabemeM, a cam
mTadenb YKIaAbIBACTCA TaK, YTOOB MEXKIYy JOCKAMH OBIJIA JTOCTAaTOUYHO OOJIbIIIHE
INAlKMA  JOMYCKAIOIIME BO3MOXHOCTh CBOOOJHOTO MPOXOKJIEHUS TMOTOKOB
CYIIWJIBHOTO areHrta. Jlyig moanep:kaHuss HEOoOXOAUMOHN BIAXKHOCTH BO31yXa B
TAaKOM KaMEpPEe B HWKHEU W BEPXHEW €€ YaCTH YCTAHABJIMBAKOTCS PETYJIUPYEMBIC
MPUTOYHBIC M BBITSKHBIC BEHTWISAIMOHHBIE OTBEPCTHA. Perynupys MX CEUCHHE,
JOOMBAIOTCS KETAEMOT0 pexkrma padoTsl. Cxema Takoi KaMepbl MOKa3aHa Ha PUC.

3. Ha npakTuke peryampyeMblM MOXKET ObITh TOJIBKO BBITSDKHOE OTBEPCTHE, B TO
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BPEMS KaK HMXHEe MOXET ObiTb BCerfa OTKPbITO. MMOCKONbKY YAenbHbIA Bec
TENNOro BNa)KHOro BO3Ayxa 60MblUe YeM XONOAHOrO, Yepe3 HUXKHee OTBepPCTME
BO3AYX BbIXOAWUTb He O6YyAeT, WU BEHTUAALUMS KaMepbl MOXET pPerynmpoBaTbcs

TOJ/IbKO BbITAXXHbIM OTBEPCTUEM.

/ 1

LLTabenb

AN Y Y YAYA I

/
Kanopudep

Puc. 3. Cxema CyLINNbHO Kamepbl C eCTECTBEHHOIN KOHBEKLMEN 1 NPUHLMM

yKNnagku Lwta6ens.

B HMXHe YacTu puCyHKa MoKasaH NpuHUMN YyKnagku wTabens. Pasmep
Wnaunim mexay AOoCKamMyn 3aBUCUT OT BbICOTbI WTabens, U Yem OH Bbllle, TEM KX
lWUMPUHA [A0/MKHA O6biTb 6onbwe. OO6bIMHO  WKWPWHY WMNauMini  BbIGMpaKOT B
npegenax noAywupuHbl AOCKW. TlpyM TakoM cnocobe CYLWKW LOMXKHbI OblTb
obecrneyeHbl 3HaYMTENbHbIE 3a30pbl MEXAY CTeHKaMW Kamepbl U wwTabenem, mx
lWMpMHa € 06emx CTOPOH [O/MKHA COCTaBNATb MNOAYLIMPUHE CYMMbl LUIVPUH
wnaymin. Takue WMPOKKUE 3a30pbl HEOOXOAMMbI AN1A OCYLLeCTBNEHUA CBOOGOAHOW
KOHBEKLUMN CYLIMNbHOIO areHTa B 30HE PacrofoXeHWs [O0COK. Y Kamep Takoi
KOHCTPYKLMM CYLLeCTBYeT [Ba OCHOBHbIX HegocTaTka. OHW UMEKT OYeHb Masiblil
KO3 (hMUMEHT 3arpy3ku (OTHoweHMe 06bEMA 3arpy>XeHHON ApeBecuHbl K 06bEMY

caMoii  Kamepbl). 3TO KO3((pUUMEHT cocTaBnseT nopsgka 0.1. BTopbim
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HeAoCTaTKOM SBNSETCA TO, YTO B CBA3W C Masoil CKOPOCTbIO KOHBEKLMOHHbIX
MOTOKOB B TaKMX Kamepax TPY[AHO 06ecrneynTb XXECTKME PeXMMbl CYLUKM MSTKUX
Mopos [peBecuHbl. [MPeMMyLLECTBOM SBASETCA MPOCTOTa W3rOTOBMEHUS U
HafEéXHOCTb pPaboThl. MPenMyLLECTBOM ABNSETCS U TO, UTO B TaKOW Kamepe MOryT
YKNaAblBaTbCA CPa3y HECKONbKO LiTabeneid No A/vMHe JOCOK M 3TO He yXy[llaeT

napameTpbl CYLLKMW.

Fopa3fo 60nee 3PMEKTUBHLIMU  ABNSKOTCA Kamepbl C  MPUHYAUTENbHOMN
npoayBkon wTabens, Korga Takas NpoAyBKa OCYLW,ECTBAAETCA MpU MOMOLLU
BeHTUNATOpoB. OfHa U3 rnaBHbIX 3afja4y, KoTopas CTOUT nepej KOHCTPYKTopamu
TaKUX Kamep, ABNAeTCA MakKCMManbHO 3(deKTMBHaA MpoayBKa LwWTabens npu
MUHUMaNbHbIX pacxodax 3nekTposHeprun. CyulecTBYeT 0YeHb 60/bLIOE
KO/IMYeCTBO MOAMMDUKALUA TaKUX Kamep, CXeMbl paboTbl KOTOPbIX, MPUBELEHbI

HIXeE.

<m0 O 0 <<-—--
< O O I
* O O m

| 1
(- — {L .....
4 — bl TP PP 0

...... M M |'| M |'| "1

I O TP TOPTPP PO 0

Puc. 4. Cxembl nNpoayBKu wtabens.

CyuiecTByeT ABe CXeMbl NPOAYBKW wWTabens: nonepevyHas v npogosibHas. OHM
MokasaHbl Ha puc. 4. Ha 3Tux cxemax HanpasieHWe nNpoAYBKM MOKa3aHo
CTpenkamu. BepxHAs no3vuymsa Ha puc. 4 COOTBETCTBYEeT MPOLO/NLHOW MPOAYBKe,
KOrga BO34YyX [ABWXETCA BAOMNb A0COK. [lpy 3TOM MexXAay A[OCKaMWU [LOMKHbI
cobnopatbCca Wnauum B CymMme  paBHble ~ 20% o06Wei LWUpUHbI [OCOK,
MOCKONbKY B TMPOTMBHOM C/lyyae TMPOKNagkM Mexnay Aockamu  OyayT
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NPenaTCTBOBaTb MPOXOXAEHMIO BO3AyXa MeXAy CnosMu [OCOK. Takoi cnocob
MOXET MCNO0/b30BaTbCA TO/bKO NPW HEOO/NbLIOW AAMHE JOCOK U NMPW Hannymun B
Kamepe He 6onee AByX wWwTabenen. HMXHAA NO3UUMSA HA PUCYHKE COOTBETCTBYET
nonepeyHon npoayeke. ATo 60nee 3PHeKTUBHbLIA CNOCO6 NPOAYBKWU, U MPK €ro
MCNONb30BaHUN [OCKM MOTYT YKnagblBaTbCA BMIOTHYK. [1pu  NpoAosibHOWA
NpoayBKe KO3(h(PUUMEHT YKNAAKN OKa3blBAETCA Bbllle, TMOCKO/bKY MexXAay
CTEHKaMV Kamepbl M WTabenemM He HY)XXHbl 3a30pbl AN1F NPOXOXAEHUS BO3ayXa, U
Takol crnocob yknagku npu Mesakom Npou3BoAcTBe npouwie. MNpu Takom cnocobe
YKNagKkn KOIMhUUNEeHT 3arpy3km MOXeT ObiTb AO0BeAEH [0 3HayeHuin ~ 0.25. B
c/lyyae nornepevyHo NPoAyBKU MeXay 60KOBbIMW CTEHKaMW U WTabenem [LO/MKeH
cobnogarbca 3a3op, 4TO M yMeHbllaeT Ko3PpuUMeHT 3arpys3ku. OnTumanbHoe

cevyeHune npoknagok cocrtasnset 30X40 mm.

CyuiectByeT O4YeHb 60nbLIOE  KOMNYECTBO  MOAUGMKALWUIA Kamep ¢
NPUHYANTENLHOW NPOAYBKOW, Hambonee pacrnpoCcTpaHEHHbIE CXEMbl KOTOPbIX,

npuBeaeEHbI HVXKE.

Puc. 5. Cxema ¢ BepXHUM pacnosioXXeHNem BEHTUAATOpA.

Cxema KaMepbl C BEPXHUM PacrnosioXeHMEM BEHTUNATOPA MOKasaHa Ha puc. 5.
HarpeBaTenbHble 3/1EMEHTbI MPU TaKol MNPOAYBKE MOryT pacronaratbCs Kak B
BepXHeil eé yacTu, Tak U No 6okam. Takas KOHCTPYKUMS obnafaet cneaytowumm
HegocTaTKamu. Bo-nepBbiX, BEHTUNATOP pacrnonaraeTcs B 30HE TFOPSYEro WU
BNAXHOr0 BO3[yXa, NMO3TOMY KOHCTPYKLMUS MPUMEHSEMOro ABUraTens A0/KHa
YI0BNETBOPATL TaKUM YCMOBUAM 3SKCMayaTauun. HefocTaTKOM TaKOil NpoayBKu
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ABNAETCS U TO, YTO TPYAHO YCTPaHUTb GOKOBbIE KaHafbl NMPOXOXAEHUS BO3AyXa,
0COGEHHO Npu nonepeyHoi nNpoayBke wWTabens. Kpome 3Toro, BO BPeMS CYLLKU
BbICOTA LUTAGENs MEHSETCS 3a CUET YCYLUKU [JPEBECUHbI U MeXAy Neperopomkoi,
KOTopas pa3fensieT 30Hbl C PasMYHbIM [JaBMNEHWEM BO3AyXa U BEPXHUM Kpaem
wTabens o6pasyeTcs 3a30p. Takxke npy py4HoW YyKnagke LTa6ens
HENnocpeacTBEHHO B KamMepe Nerko NoBpeanTb Y BEHTUNSTOP U NePEropojky.
Bonee pauMOHanbHbIMKW CXeMaMu TNPOAYBKM SBASKOTCA Te, MNPU  KOTOPbIX
3NeKTPO/BUraTeNlb HAXOAWUTCSA BHE 30HbI Kamepbl. OAUH M3 BapuaHTOB TaKol

NPoAYBKM NoKa3aH Ha puc . 6.

Puc. 6. Cxema Kamepbl C BHELUHNM PacnosioXXeHWeMm fBuraTens.

Takas cxema 06nagaeT TeEM MPEUMYLLECTBOM, UYTO MOXET ObiTb WUCMOMb30BaH
no6oli auratens. OAHAKO CYLLECTBEHHbIM HEAOCTAaTKOM SIBASETCA Hanuuume
YAMHUTENBHOTO Bafa, OAUH U3 MOAWUNHUKOB KOTOPOrO BCE PaBHO Hax04uUTbCS
BHYTPM Kamepbl. BoO Bcex 3TUX KOHCTPYKLMAX MCMONb3YHTCA  0OCEBbIe
BEHTUNATOPbLI, KOTOpPble MO CBOMM MapaMeTpaM YCTynatoT LeHTPOBEXHbIM
BEHTMNATOPAM.

PalLnoHaNbHO CXEMOW NMPOAYBKMN SIBASETCS CXemMa, Npu KOTOPOl 1 ABurartenb
M BEHTUNATOP HAXOAATCS BHe 30HbI KaMepbl. Mpu 3TOM HarpeBaTesibHbIA 31eMEHT
MOXeT HaXOAUTbCA KakK B 30HE Kamepbl, Tak W 3a eé npegenamu. Cxembl TaKoVi

NPoAYyBKM M306paxeHbl Ha puc. 7, 8.
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MOKPOBHbIW LWNT

Puc. 7. Kamepa ¢ BHELWWHWM PacrnonoXXeHem BeHTuNaTopa.

Mpun Takoil KOHCTPYKUWUW ABUraTeNlb U LEHTPOBEXHbI BEHTUNATOP (Ha PUCYHKe
0603HauYeH Uuppoit 1) pacrnonaraloTcs 3a npejenamMmy Kamepbl. HEKOTOPbIM
HeflocTaTKOM TaKoro crnocoba MpoayBKu sBNseTCs TO, 4TO TpebytoTcs
[ONONHMTeNbHbIe KaHanbl ANS NoJayn B Kamepy BO3fyXa W ero Bo3paTa 06paTHO
K BEHTUNATOPY, KOTOpble TPebyloT  [AOMNOMHWUTENbHOW  Tennou3onauuu.
JlononHuTeNbHbIe CThbIKM KaHanoB C CaMOW KaMepol, Takke sBAsTca eé
TEXHO/IOTMYECKMM HefocTaTKoM. CyLlecTBeHHbIM MPeMMYLLECTBOM SBNSETCS TO,
YTO MPU YMEHbLUEHUN BbICOTbI LITabeNs He 06pa3yeTcs AOMNOMNHUTENbHbIE LN
MEXAY 30HaMW C pPa3IMYHbIM [aBneHWem. ITO [AOCTUraeTcs Mpu  NOMOLLY
MOKPOBHOMO LMTa, KOTOPbI YKNajblBaeTca noBepx LwWTabens. Mpu M3MeHeHUM
pasMepoB LWITabens, KPOMKW LIMTA CKONb3AT MO TOPLIEBOM M GOKOBbIM CTEHKam
Kamepbl, He co3/aBas [0MNONHUTENbHbIX LWeneli Ans o6paTHOro nepeToka Bo3gyxa.
Ans 6onee NNOTHOro NpPUAEraHNa WNTa K CTeHKaM KaMepbl, Ha ero KPOMKK MOryT
ObITb MPUKPENeHbl NONOCLI NMCTOBON pe3unHbl. [N yA06CTBA pasMelleHns WnTa
OH MOXeT ObITb W3rOoTOB/MEH W3 HECKONbKUX OTAENbHbIX CEKLMWIA, 3a4BUraemblxX
Mocnefo0BaTeNbHO.

CxemMa Kamepbl NPV BHELWIHEM pacronoXeHuu ABwUraTens, He Tpebyrollas
[ONONMHUTENIbHOIO0 Bana, AN8 Mepejayn BpalleHWs B Kamepy, MpU KOTOPOIid
LLEHTPOOEXKHbIVi BEHTUNATOP Pacro/ioXeH B caMoii Kamepe, MoKasaHa Ha puc. 8.

HarpeBaTenbHble 3N1EMEHTHI NMpU TakoMm KOHCTPYKUUW pacnonaraloTca B camou
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KaMepe MeXay CTeHKO KaMepbl U MeperopofKoii, oOTAeNstoLUeil BEHTUNATOPHbI

OTCeK OT wWTabens.

Puc. 8. Kamepa ¢ BHELIHWUM PacronoXeHWeM ABUraTeNs U BHyTPEHHUM
PACMO/I0XEHNEM LIEHTPOGEXHOI0 BEHTUASATOPA.

Kamepa, n306pakeHHas Ha puc. 8, o6nagaeT psAoOM MPeMMmyLLecTs, Mo
CPABHEHMIO C PACCMOTPEHHbLIMYU Bbille BapuaHTaMU. LLeHTPOGEeXHbI/i BEHTUNSATOP
HacaXKeH HernocpeaCcTBEHHO Ha OCb [BUraTesNsi U PacnosiOXXeH BHYTPW Kamepbl, B TO
BPEMS KakK caMm [BuraTeNb HaxoAWTCs 3a eé npegenamu. VmeeTcs A0CTAaTOYHO
6ONbLIOE MPOCTPAHCTBO AN PACMONOXEHWs  HarpeBaTeflbHbIX 3/MEMEHTOB,
KOTOpble 3a CUYET 3h(DeKTUBHOI NPOAYBKM 06eCreUnBardT XOPOLINA TeENNO0OMEH C
CYLUW/IbHLIM areHToM. [py M3MEHEHWUM BbLICOTbl LWITA6GeNss MOKPOBHbIA LNT
npefoTBpallaeT GOKOBbIE KaHa/bl MPOXOXAeHUN BO3[4yXa, 06ecneynBas BbICOKYHO
3 heKTMBHOCTb MPOAYBKM LWTabens. HeaoctaTKOM KOHCTPYKUMMW SIBNSieTCA TO,
YTO B CNyyae BbIX0Aa M3 CTPOS [BUraTens BO Bpems paboTbl KaMepbl NPUXOANUTCS
BbIFPY)XXaTb W3 Heé APEBECUHY, YTOObl CHATb LEHTPOOGEXHbI/i BEHTUAATOP C OCU

ABUTaTENA.

O61bEM MpoayBaemMoro Bo3gyxa uyepes LWTabenb Ha Kaxable 10 M ApeBECUHbI
[OMKEeH COCTaBNATb B 3aBMCMMOCTM OT pexuma cywku ot 3 go 10 T B uac.
OnpegennTb 3TOT 06bEM MOXHO, 3Has MOLHOCTb HarpeBaTens U pasHuLy

Temnepatypbl BO3gyxa neped HarpeeaTeneM UM nocne Hero. MOCKOMbKY

. . KH>K N,
TenJ0EMKOCTb BO3JyXa COCTaBMseT l--E-K—,TO MacCCOBbIIi pacxof BO3gyxa npw
Kr
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M3BECTHOW MowHocTU HarpeBatens P(KBT) u pasHoctn Temnepatyp AT

onpeaenseTca no gopmyne

T=p (Kr/c)

Takne wn3MepeHus 0c060 MPOCTO BbINOAHUTL, €C/AN B KayeCTBE HarpeBaTesiA

NCMNOJ1b3yeETCA 3ﬂeKTpMHECKMM T9H C U3BECTHOW MOLLHOCTbLHO.

ANeKTpuYyeckas aHeprna And noforpesa BO3fyXa MOXET WUCMO/b30BaTbCA He
TO/IbKO AnA pasorpesa T3HOB. CyuLlecTBYIOT TaK Ha3blBaeMble aspoAnHaMUYecKue
Kamepbl, B KOTOPbIX BEHTWUATOPbl BbIMNOMHAKT ABe (YHKUWK, OCYLLECTBNAIOT
NpoAyBKy wWTabens u npeBpawialdT MeXaHUYECKYH) 3Hepruid B TENIOBYHO.
MoLliHOCTb Takoro Harpesartens paBHa  MOLLHOCTH, noTpe6nsemMoin
anekTpoaBuratenem BeHTUnAaTopa ¢ yyétom K14 psuratend. Tak ecnu K14
ABuratensa coctasnsgetr 80% , TO B aspogMHaMWYECKOM BapuaHTe, OH ABMAEeTCA
Harpesatenem ¢ Takum e KI1[A. NMo3aToMy O4YeHb BaXXHO Hay4yMTCA MCMNONb30BaTb
aspogMHammM4yeckuit cnocob nogorpesa BO3gyxa Takum 06pa3oMm, 4TOObI
MOJIHOCTLIO MCMO/Ib30BaTb TY 3HEPrukto, KOTOpPyk noTpebnsetr asuratens. Ons
3TUX UeNel MOXHO WUCMonb30BaTb [AOMNOMHUTENbHbLIA NOAOrPEB  BO3AYyXa,
BCacblBaeMOro B KaMepy M3 aTMoc(epbl, MponycKas ero BA0Mb KOXyXa ABUratens.

TaKoil BapmaHT NokasaH Ha puc. 9.

Kamepa

Puc. 9. icnonb3oBaHue aththekTa BepHynM A1 NoAcoca BO3AyXa B KaMepy.
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3BeCTHO, UTO AaBNeHNe B ABUXYLLEMCS MOTOKE rasa UM XUAKOCTU MEHbLLE,
4YeM B OKpPYXalolleM MOTOK HenoABMXXHOM rasze. [103ToMy ABMXYLLUMIACS NOTOK
nofcacbiBaeT ra3 vM3 OKpyxawllein cpeabl. ITOT 3heKT HasbiBaeTCA 3hHeKTOM
BepHynu. Ha puc. 9 nokasaHo, KakK 3TOT 3(PdeKT MOXXHO WCNOoNb30BaTh [ANS
noAcoca B Kamepy Bo3fyxa U3 atmocgepbl. LLeHTPOOGEXHbIA BEHTUNATOP CO3AaET
MOTOKM BO3[yXa KaK MoKa3aHO Ha pPUCYHKe. OTWU MOTOKW M NOAcacbiBalOT BO3AYX
n3 atmocqepbl. poxoaa BAOMb KOXYXa ABUratens, OH OTOMPaAKOT y Hero Ty
TENNOBYK 3HEPru0, KOTOpas He pacxoAyeTcs Ha BpalleHue BeHTunsTopa. ITOT
3h(peKT, Kak ByaeT MOKasaHO HMXKe, MOXET ObiTb MCNOMb30BaH W A5 Mofcoca

BO3lyXa B 00bIYHbIX CYLWUNNIbHbIX KaMepax.

OKOHOMUS  3HEepPruyM  MOXKET  ObiTb  AOCTUTHYTA NYTEM  NPUMEHeHUs
PEKYNepaTopoB, KOrja BblOpachbiBaeMblii U3 Kamepbl MOAOrpPeTbili BO3AYyX OTAAET
CBOIO 3HEprui BO3AyXy, BcaCbiBaeMOMY W3 aTmocdepbl. MpuHUMN aeicTeus

pekyrnepaTopa nokasaH Ha puc. 10.

OxnaxnéHHblil BO3ayx Tennblii BO3ayX

XonogHblii BO3AYX MoporpeTblii BO3AYX

Puc. 10. Cxema eicTBMA pekynepaTopa.

B peKkynepatope CyLeCTBYIOT ABa BCTPEYHbIX MOTOKA BO3A4yXa, OAUH - TENbINA
BO3AYX, NOCTYNatoLuii N3 Kamepbl, a APYroi - X0N0AHbI/ BO3AYX, BCacbiBaeMbIii B
Kamepy u3 atmocdepbl. [lpoxoAs Mo KaHanaM, KOTOpble MWMEKT 06LLyto
TENNONPOBOASLLYIO CTEHKY, TEMMbIA BO3AYyX OTAAET CBOK 3HEPrui0 BCTPEUYHOMY
MOTOKY XOMOAHOr0 BO3[4yXa, MOAOrpeBas ero. B npakTMKe WCMONb3yHTCS
PeKynepaTopbl  PasfMYHbIX  KOHCTPYKLMIA, caMblii MNpPOCTOl U3  HUX -

KOXYXOTPY6HbIA. OH COCTOMT M3 TPyObl GOMLLIONO AMaMeTpa, Yepes KOTOPYHo
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MPOXOaIT TPYOKH MeHbImero auamerpa. Uepe3 3t TpyOsl (OOIBIIOTO0 W MaJOTo
JUaMETPOB) TPOMYCKAIOT BO3AyX BO BCTPEUYHOM HAMPABIICHWH, KaK YKa3aHO Ha
puc. 10. Tlo »TomMy mpUHIMOY TOCTPOEH MAPOBOM KOTEN MapoBO3a.
KoxyxoTpyOHble TEMIOOOMEHHUKH UCIONB3YIOTCS B TE€X Ciydyadx, KOrja Io
TpyOaM HYXHO MPOMYCKaTh Tra3 MoJ OOJIbIIMM JABJICHUEM, KOTOPOTO HET B
CYIIMJIBHBIX Kamepax. B 53ToM ciydyae MOXHO WCHOJIB30BaTh MNPOCTEMIINE
TEIJIOOOMEHHHUKH, COCTOAIIME BCETO M3 JBYX IUIOCKHUX TPYyO MNPAMOYTOJIbHOTO
CEYEHMS, Y KOTOPBIX TEIIOOOMEH OCYIIECTBIIAECTCA 4Yepe3 OOy NEPErOPOIKY.

[TpuMeHeHre peKynepaTopoB JaéT SKOHOMHUIO B pacxoje sHepruu 10 30%.

Ocyl1iecTB/IEHHE TPOIECCa CYUIKM CBA3aHO € TE€M, UYTO 4YacTh BJIAXHOTO
MOJOTPETOr0 BO3/yXa, MPOJyBAEMOTO uepe3 IITadesib, BEIOPACHIBAETCA HAPYXKY,
YHOCA ¢ COOOH BJary, UCMApHUBIIYIOCS U3 JPEBECHHBI. J[J14 ATUX 1iesieil B kKamepax
YCTAHABJIMBACTCSA JOMOJIHUTEIIBPHBIA MAJIOMOIIHBIN  BBITSHKHONW — BEHTHIIATOP,
OCYIIECTBJAOMMI 3Ty  onepaiuu. [logbopoM  MOIHOCTH  HarpeBaress
PEeTyIMpPYIOT TEMIIEpaTypy B KaMmepe, a NMyTéM HOPMHPOBAHHOTO BhIOpOca M3
KaMepbl BJIQXHOTO BO3AyXa PETYJUPYIOT OTHOCHUTEIBHYIO €ro BJIAKHOCTh B
kamepe. Mcmomws3ys »TH JBe omepanuu, AOOMBAIOTCA T€X PEKHUMOB, KOTOPHIE

yKa3aHsl B Ta0muie Neb.

§ 7. YHuBepcaabHas 1eCOCyIIMJIbHAS KaMepa

OnucaHHble METOABI CYIIKHA APEBECHHBI, MPEAYyCMaTPUBAIOIIUE TPH €& 3Tama,
HE TMOAAAIOTCA aBTOMATHU3allMd W TPeOyIOT MOCTOAHHOTO BMEIIATENhCTBA
oneparopa. bonee Toro, mo00e HaApYIIEHHE PEXKUMA, MOXKET MPUBECTH K
HETIOMPABUMBIM TMOCJEACTBUAM, II€Ha KOTOPHIX OYEHb BEJMKA, T. K. JAPECBECHHA,
OCOOCHHO TBEPIBIX MOPOA, CTOUT He némeBo. Ceilyac Mbl MOJPOOHO OMUIIEM

MOJIHOCTBIO aBTOMATU3WPOBAHHYIO KaMepy, KOTOpas 3a BECh LMKI padOThl HE
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TpedyeT BMeIIaTeNlnbcTBa oneparopa. IIpuuém B kamepe ¢ OJIMHAKOBBIM YCIEXOM
MOJKHO CYIIIUTh KaK MSATKHE, TaK M TBEPIbIC MOPOILI APEBECUHBI. Takue Kamepbl
AKCILTyaTUPYIOTCA HAMHU M HAIIUMU 3aKka3zuukamu 0osee 10 jer, u B HUX HE OBLIO
CepbE3HBI MOJIOMOK. B HECKONBKMX Kamepax MPUIIUIOCh 3aMEHHUTD BBIIIEAIINAE U3

CTPOA ABUIaTC/IMd, HO 3TO HC Hallla BUHA, 4 BUHA HU3rOTOBUTEICH I[BHFaTeHeﬁ.

[Ipy KOHCTPYHpPOBAHWM JIIOOOTO CJOXKHOTO W3JAC/US BCEraa MNPUXOIUTCA
BCTPEUATHCSA C HEOOXOAMMOCTBIO BBITIOJIHEHHUS MPOTUBOPEUMBHIX TPEOOBAHUMN U
HAXOAUTh MEXAY HHUMH KoMmmnpomucc. M3BeCTHO, uTO J1000€ YHUBEPCAIBHOE
U3JIeNINe, CIIOCOOHOE BBITIOJHATH HECKOJBKO (DYHKIWIA, BCeTaa CI0KHEE M MECHEE
HaEXKHO, YeM OAHO(PYHKITHOHAIBHOE YCTPOHCTBO. M penko ymaércst AOCTUTHYTH
TAKOTr0 KOMIIPOMHUCCA, YTOOBI 3TO ObUIO HE Tak. OnucaHHasg Kamepa MpeicTaBiIseT

TOT PEIKHUH cllydaid, Koraa 3T0O CAENaTh yAAIOCh.

CdopmynupyemM OCHOBHBIE 3a/laul, KOTOPHIE CTaBHJIUCh TPH pa3padoTke

YKa3aHHOM KaMephI:

1. Ilepeoe W TJIaBHOE YCIOBME HTO MOJYYEHHE BBICOKOKAYECTBEHHOM CyXOM
JPEBECHUHBI, 00JAJA0IICH 3aJaHHON BJIAYKHOCTHIO, OTCYTCTBUE B HEM HAPYKHBIX U
BHYTPEHHHMX TPEIIUH MPU OTCYTCTBUM KOPOOJICHUS M MOBOJOK COPTAMEHTa. JTH

YCJIOBUA COOTBETCTBYIOT MEPBOM KAaTETOPUU CYIIKH.

2. TlpocroTa B SKCIUTyaTalldd W HE3aBHCHMOCTH PEKHAMa OT BO3MOKHBIX
OTKJTIOUCHUHN  3JICKTPO’HEPruu. OTO TpeOOBaHHWE OCOOCHHO BaXXHO TMpH

JKCILTyaTallkui KaMcCpP B CEJIbCKOM MCCTHOCTH, I'AC TAKHC Hepe60H HC PCAKOCTD.

3. IIpocTtoTa M3roToBICHUA HE TPeOyIOIIas CIeHaIu3HPOBAHHOTO 000pY/10BAHUA

U AOPOIruX KOMINICKTYIOIHX.

4. TIpocTtoTa cOOpKM W Pa3z0OPKHU, U BO3MOKHOCTh TEPEBO3KH B paz0OpaHHOM

COCTOSHUM HA I'PYy30BON MAILUHE.

5. HpOCTOTa 3aMCHbI BCCX KOMINICKTYIOIMKWX, BBIMICAIINMX H3 CTPOA B IIPOLCCCC

AKCIUTyaTaluu, 0€3 BEITPY3KHA U3 KAMEPBI IPEBECUHBI.
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6. COOTBETCTBME 3KOMNOrMYECKMM TPeOOBaHMAM MO OTHOLUEHMHO K TOW MECTHOCTM,
rae Kamepa MCMNonb3yeTcs, a NOCKO/IbKY Kamepbl MOTYT MCMO/b30BaTbCA B XKW/O0M
30He, TO 3TO COO/MOJEHME LIYMOBbIX XapaKTEPUCTUK W OTCYTCTBME BPEAHbIX

BbIOPOCOB.

7. Kamepa pfo/mkKHa OblTb MoXapo6e3onacHa W 3TO OAHO M3 BaXKHEWLIUX

TpeboBaHU.

MOKPOBHbIW WNT

Aatyunk
Temneparypsbl

HarpeBaTenbHblii
3anemeHT

[MoBopoTHasa
3ac/oHKa

BbixnonHas
Tpyba

Puc. 11. Cxema yHMBepcanbHOW CYLWNIbHON Kamepbl.

B nutepatype camy KOpo6KY Kamepbl NPUHATO HasblBaTb OFPaXAEHUAMU U B

AanbHenwem Mbl 6yaemM nofb3oBaThCA 3TOM TEPMUHOMOTMMNEN.

BHauane Hapucyem o6yt cxemy Kamepbl (puc 11), a notoMm onuwem eé

OTAEJIbHbIE Y3/ibl U Crnocobbl X N3rOTOBNEHUS.

Ha 3aHeli TOpLeBoli CTEHKE Kamepbl YCTaHOB/EH [IBUraTe/lb, Ha OCb KOTOPOFO
HacaXeH LeHTPOGEXHbI/ BEHTUNATOP TUNa 6ennybe Koneco. OTBepcTHE B 3aAHEl
CTEHKe BbIMOMHEHO TakKOro AuameTpa, 4TOObl 4Yepe3 Hero MoXoAWN0 KOJNeco
BeHTMNATOpPA. Takas KOHCTPYKLMSA NO3BONSET U3BNEKATb BEHTUNATOP U ABUraTeNb
B C/ly4ae BbIXOfa U3 CTPOS ABUraTens, He BbIFpy»as M3 KaMepbl ApeBecuHy. YacTb

3TOI0 OTBEPCTUA NEPEKPbIBAET F-06pa3Has=| 3aC/1I0HKa, npuneralolasd K CTEHKe
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Kamepbl. H/KHAS 4acTb 3aC/IOHKW [eNaeTca U3 CTaiv TONWMHON 5-7 MM 1 Ha Hel
e Kpenutca fAsuratefib. OTa 3ac/loHKa Mpy MOMOLWMW YrofKoB KPenutcs K
TOPLEBO CTEHKe Kamepbl. BepTukKanbHas 4acTb 3aC/IOHKW W3roTaB/iMBaeTCs U3
NNCTOBOI HepXXaBetolen ctann TonwmnHon 0.5 mm. Ecnm cmoTpeTb Ha gBuratesb
C TOpLEBOW CTOPOHbI, TO Nog I - o6pa3HOM 3aC/IOHKOW BUAHA NONYKPYrnas 4yacTb
OTBEPCTMSA, Yepe3 KOTOPOe BCTaB/SETCA KOMeco BeHTUnaTopa. Bo Bpemsa paboTbl
BEHTMNATOPA Yepe3 3TO OTBEPCTME MPOUCXOAUT NOACOC BO3AyXa U3 aTMocgepsl.
MpuvHUMN [elcTBMA Takoro nogcoca nokasaH Ha puc. 9. [na peryanmpoBKu
MHTEHCUMBHOCTM NOACOCA 3TO OTBEPCTME 3aKPbIBAETCA NNaHKON ¢ 0TBepCcTUAMM (Ha
CXemMe OHa He NoKasaHa), KOTOpble MOryT 3aKpbiBaTbCA npobkamu. Mogb6opom
KONMYecTBa OTKPbITbIX OTBEPCTUIA yCTaHaB/IMBaeTCA HeobXOoAMMbIA NOACOC

BO34yxa U3 aTMocdepbl. CXxema TakKoli NnaHKM NoKasaHa Ha puc. 12,

Puc. 12. lNMnaHKa c 0TBEPCTUAMMU.

B nnaHke nmeetcs 5 otBepcTUii gnametpom 30 MM.

B HW>XHEN yacTu TOPLEBOM CTEHKU MMEeeTCS BbIX/I0MHasA Tpyba, Yepe3 KOTopyto
OCYLLLECTBNSAETCA BbIOPOC BNaXHOro Bo3fayxa. Tpyba Ao/mKHA M3rotaBNnmBaTbCa U3
Hep)KaBeloLWen ctann antoMUHUA UKW NacTMacchl, MOCKOMbKY Npu cyllke ay6a
KOHeHcaT, obpasylouwuincs B Tpybe, COOepXUT AYOUIbHbIE KUCNOTbI, KOTOPbIE
paspywarT 00blYHYK CcTanb. Auametp Tpyo6bl 60-70 MMm. YcTaHaBnMBaTb €€
cnefgyet ¢ HEKOTOPbIM HakK/MOHOM BHW3, YTOObl 06pasyloLWMACa B HE KOHAeHcaT
He nonagan obpaTHO B Kamepy. BHewWwHOW 4YacTb TpyObl cnegyeTr yTennunTb,
4yTOOGbl B OYEHb XO/IOA4HYK NOrofy OHa He nepemep3ana. BbicoTa (yHAameHTa
Kamepbl BblbMpaeTcs TakMM 06pa3oM, YTOObI BHELIHWIA KOHeL, BbIX/I0MHOW TPYObl

6biN BbILLE YPOBHS MouBbl. C 3TOl LieNblo Nepej 3aNMBKOI (hyHAaMeHTa U C LeNblo
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9KOHOMHH HCIIOJIB3YCMOI'O PpaCcXOoAHOI0 Marcpuaia MOJKXHO HACBIIIATh 3CMJLAHYIO

MOAYIIKY TOAIMHON ~ 10-15 cM., mpenBapuTenbHO yTpaMOoBaB €€.

[TockosbKy B AAHHOW KOHCTPYKLMU BO3AyX B KAaMEPy HArHETaeTcs, TO TpH
HEIMPUHATUN COOTBETCTBYIOIUX MEP, MOKET NMPUXOIUTh B HENOJHOCTh apMarypa u
TEPMOU3OJIALMA OTPaXKJACHUH. [[pr MOBBIIIEHHOM NABJICHUM B KamMepe BIIAXKHBIN
BO3JYX 4YEpPEe3 HEKOHTPOJUPYEMBIE IIEIM BO BHYTPECHHEH OOIIMBKE MOXKET
MPOHUKATh B MEKCTEHHOE MPOCTPAHCTBO, TaM OyJET KOHACHCUPOBATLCA BJara,
KOTOpasd MOXET IMOPTUTH apMatypy orpaxiaeHuil. Bnarod Ttakke Oyaer
HAMUTHIBATECA TEPMOU3OJIALMOHHBIA MaTEPUAII, TEPAS CBOM CBOMCTBA. B maHHOMU
KOHCTPYKLUMU 3Ta MpoOJieMa PEaeTcss MPU MOMOIIM IMOBOPOTHON 3aCIIOHKH.
[ToBopaumBass €€, MOXKHO CO3[aBaTh AOMOJHUTEIBHYIO NPErpagy BO3AYIIHOMY
MOTOKY, LUPKYJSILMIO KOTOpOro oodecrneuuBaer BeHTUATOp. llostomy camoe
BBICOKOE JABJICHHE BO3AyXa OyJeT HaOMOAAaThCs B BEHTHUJIATOPHOM OTCEKE, TN
PACTOJIOKEHO KOJIECO BEHTHJIATOPA. BO BCEX K€ OCTANBHBIX YacCTAX KaMeEpBl,
JIaBJICHHE BO31yXa OyAET HUXKE, ueM B 3TOM OTceke. Ho mOCKoJibKy yka3aHHbBIH
OTCEK COEeMMHEH ¢ aTMochepod TPH TOMOIM BBIXJIOMHOH TPyOB W HUMEET
aTMoc(epHOE JTaBJICHHE, TO AABJICHUE BO BCEX BHYTPEHHMX YACTAX KaMephl OyeT

HIDKE aTMOC(EPHOTO.

IToBopoT 3acaOHKH JOKEH TOAOWMpaThCs TakuM o0pa3oM, uTOObl OH
MEePEKPhIBA MPUMEPHO 1/3 TUIOMAAW TMOMEPEYHOTO CEUEHUS BEHTHIIATOPHOTO
oTceka. Takas 3acioHKa HyXHa emé W i TOoro, 4ToObl 0O0ECIeunBaTh
PaBHOMEPHBIH 00/1yB TOHOB WUJIM HArpeBaTesieil, pacloyiOKCHHBIX B BEPXHEH 4acTH
BEHTWJIATOPOHOTO OTCeKa. B ciydae €€ OTCyTCTBHS MpsMbIE TOTOKH BO31yXa,
0TOpachIBaEMbI€ LIEHTPOOCKHBIM BEHTUJISITOPOM, HEPAaBHOMEPHO 00TyBatOT T3H. B
TE€X MECTax, TJ¢ JICHTa TAHA PACHOJIOKEHA B HEMOCPEICTBEHHOW OJM30CTH K
KOJIECY BEHTWJISITOPA, MHTEHCUBHBIN 00AYB MOXET MPUBOJUTH K €€ BUOpALIUK, YTO
MPU JJIUTEIIBHOW JKCILTyaTalldd MOKET TPHUBECTH K €€ TOPBIBY. C uenbto
YOPOIIEHUS 3aCJIOHKY MOYKHO CHEJIaTh W CTAUMOHAPHOM, MPUKPENHUB €€ K 3aJHEN

CTCHKC KaMCPhbI, HJIK K IIUTY, OTACIIAIOIMCMY KaMCPY OT BCHTHJIATOPHOT'O OTCCKA.
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Takum o00pa3oMm, OAWH BEHTWIATOP BBHITIONHIET Cpa3y 4YEThIpe (PyHKIWH:
OCYIIECTBISIET TMPOAYBKY ITa0eNnd, TOACAChIBACT BO3MyX M3 aTMocdepsl,
obecreunBaeT BRIOPOC BIAKHOTO BO3MyXa B aTMOChEpy M TIOHM)KCHHOE JTaBJICHHC

B CaMOU KaMepe.

Han 3acnoHkol yCTaHABIMBAIOTCS HArpeBaTENIbHBIC 3JIEMEHTBI, KOTOPHIMHU
MOTYT OBITh KaK AJICKTPUUYECKHE T3HBI, TaK OaTapeu BOASHOTO HArpeBaTEIbHOIO

KOTJ1a.

B BepxHel uacTm KaMepbl YCTAHOBJIEH JAATYMK TEMMEPATypPbl, KOTOPBII
o0ecrnieunBaeT aBTOMATHUECKYI0 €& pabory. Ero KOHCTPYKIMIO W TOPUHIUIT

JNEHUCTBUS Mbl pACCMOTPUM, KOT/Aa OyJIEM OMUCHIBATh PEKUM PadOThl KAMEPHI.

Cxemy paboThl KaMepbl Mbl PacCMOTPEJIM, TEMEPh OMUILEM KOHCTPYKIHIO €&
OTHCJIbHBIX Y3JIOB M 3JEMEHTOB. M HauHEM C OrpaxJIeHUi, MPeICTABIAIOMINX
TrepMETUZUPOBAHHBIN TEIJIOU30JIMPOBAHHBIA OOKC, BHYTPECHHSA M BHEIIHAA
OOIlIMBKA KOTOPOTO JOJIKHA COOTBETCTBOBATH OMNPEACIEHHBIM TPEOOBAHUSAM.
BuemHsaa oOmmBka J0KHA OBITH JOJTOBEUHOM, HE TpeOyromieH MOCTOSHHOTO
yXO0Ja W BBIJACPKUBATh BO3ACHCTBHE BHEITHEH Cpeasl (A0KIb, MOPO3HI,
BO3/IeHCTBHE JTyue cotHma). K BHemHeH 00mmBKe HE TPEABSIBISICTCS TpeOOBaHHE
FePMETUYHOCTU. BHYTpeHHsii OOIIMBKA JOMKHA OBbITh TEPMETHUUHOH H
BBIJICPKUBATh BO3/ICHCTBUE arpeCCUBHBIX CPEJl, KOTOPBIMU SIBJIAIOTCA Mapbl 1yda,
coJiepiKalllie AyOMJIbHbIE KUCJIOThl. MeX1y BHEIIHEH W BHYTPEHHEH OOIIMBKON
JOJDKEH — pa3MeIaTbes  TEIJIOM3OSAIMOHHBIA — MaTepuay, 0O0eclneurnBarOni
BBICOKYIO  Terion3ossinuto. He clienyer yBieKaTbCs UYPE3MEPHO BBICOKUMH
TEIJIOU30JIMPYIOIIMMHA CBOHCTBAMU 3TOT0 CJIOA, T.K. 3TO MPUBOJUT K YAOPOKAHUIO
Kamepbl. TeMIon30/MOHHbIC CBOWCTBA TNOAOMPAIOTCA TakK, UYTOOBI PaCXObl
SHEPruM 3a CYET yXO0Ja TEMJIa BO BHEIIHIOK CPEAy MPH CaMbIX CHJIbHBIX MOPO3ax
cocTaByisiin ~2% OT OO0IKUX PacX0J0B SHEPTUM HEOOXOAUMOM JJIs OCYIECTBICHUA
nporiecca cymku. B naHHONW Kamepe MCIOIb30BaH MEHOMIACT ToMmuHOn 40 MM,
KOTOPBIM  YKJIQABIBAETCA  MEXKIy OOIIMBKAMM  KaMepbl B JIBa  CJIOA.
IIpucniocobaenue A pe3ku neHomnacta npuseaeHo B Ipumoxennn Nel.
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PaccmaTpmBaeMasi Kamepa MOXeT WMeTb fBa rabapuTHbIX pasmepa:
3000x3000x4500 m 3000x3000x7500 mm. MMepBblii rabapuT npegHasHayeH ANS
CYWKN APeBeCUHbl 06WMM None3HbiM 06LEMOM 8 M U A/IMHOI copTaMeHTa 3 M,
Npyu 3TOM B Kamepe pasMellaetcs OoAuH wTabenb M MUCMNOMb3YeTCA MpPoLo/bHas
npogyska. Npu BTOpoM rabapute B Kamepe pasMellaeTcs nocriefoBaTe/ibHO [Ba
Wwrabens Takoro >e copTameHTa. TpeboBaHMe O6bLICTPOM COOPKM Kamepbl U
BO3MOXXHOCTb  MEPeBO3KM Ha Trpy30BOM MallMHe 3acTaB/sieT  3/IEMEHTbI
orpaxgeHvin pgenatb 6/7104HbIMK. Kapkacbl 3TMX 6/I0KOB M3roTaBiMBalOTCA W3
COCHOBOWN [OCKM C cevyeHMem 30x140 mm. OpHa M3 A0COK OOKOBbIX CTEHOK
KaMepbl, K KOTOPOW npuseraeT ABepb KaMepbl, BbINOAHAETCA U3 Ay60BON [LOCKM C
cedyeHmem 50x140. Ha 3TOl [OCKe KpensaATca ranku, UCNosb3yemble A8 NAOTHOro
npmxaTusa ABepu K KpPOMKe Kamepbl. [10ToN0YHbIE 610KM M3roTaBaMBalOTCA Mo
TakoMy >Xe npuHuuny.

A b B r

il E

Puc. 13. 3cKu3bl paM 14 U3rOTOB/IEHNSA CTEH, NOTOJNIKA U ABEPU KaMepbl.
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SCKM3bl BCeX B/10KOB BXOAALWMX B KOMMMIEKTALMIO NpuUBeAeHbl Ha puc. 13. Bo
Bcex G/10Kax MMeeTCs LeHTpanbHas Neperopogka, Heo6xoAMMas A5 XKeCTKOro

KpenaeHns NUCTOB BHYTPEHHEN W BHELLHEN 06LLINBKN.
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Puc. 14. NMocneaoBaTe/ibHOCTb YCTAaHOBKWN G/1I0KOB KaMepbl.

Ha puc. 14 nokasaHa nocneaoBaTe/lbHOCTb YCTaHOBKM G/10KOB OrpaXkaeHui
(Bnag cBepxy). TOHKMMW /NMHMAMKM Ha 6G/I0Kax YyKa3aHO pPacnoioXeHue
neperopofok. Bnokn 6GOKOBbIX CTEH YCTaHaB/IMBAKOTCS 3epKa/bHO. OTO HYXHO
YUUTbIBaTb MPU UX U3rOTOBMIEHUN. BNoK [T MOHTUpPYeTCA Takum 06pa3om, 4TOObI
ayboBas [focka npunerana K asepu. B cnyyae Kamepbl anuvHoi 4500 mm aBa
MepBbIX CTEHHbIX 06/10Ka CO CTOPOHbI [BEPU He MOHTUPYHOTCA. Bce cekuum
MOTOMIKA Kamepbl MOHTUPYKOTCA M3 6M10KOB Tuna B. WCkAto4yeHue cocTaBnser
cekumsa, npunerawowas K Asepu, AN 3TOW CeKUMU wucnonb3yetca 6nok T,

MOBEPHYTHLIN AYyO6OBOIN JOCKOW K [BEPMU.

PaMbl 1 Meperopofkn B HUX M3roTaBIMBAKOTCA U3 COCHOBOW [LOCKW CeYeHUEM
30x140 mMm. [ockuM ucnonb3yrTcd 6e3 npeaBapuTeNbHON MNPOCTPYXKWU. [pu
Bblpe3Ke [A0COK >efnaTe/lbHO UCMNO0Mb30BaTb ONPaBKW, T.K. JaXe He3HauuTe/lbHble
OTK/IOHEHWA OT pa3Mepa CYLLeCTBEHHO YC/MIOXHAKT c60pKy. Pasmepbl pam 6/10K0B

nogobpaHbl TakMm 06pa3oM, UTOObl B HUX B KAa4YeCTBE BHELUHEA WU BHYTPEHHEN
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OOIMBKH MOHO OBLTIO MCIOJIb30BaTh JIMCTOBOW mudep ¢ pazmepom 1500x3000.
[Tpu 3TOM ClienyeT YUUTBIBATh TO OOCTOATEIBCTBO, UTO CAMU JIUCTHl HE SIBJIAIOTCA
TOYHBIMU TPSAMOYTOJIbHUKAMHU, a MPEACTaBJAIT napaiesorpamm. l[lostomy
nepes oOMBKON OJIOKOB CIEAYET OTTOPLIEBATh JIUCTHI TAKUM 00pa3oM, 4YTOObI UX
JuaroHayii ObLIM OJMHAKOBBI. llpm »TOM AJiMHA JIMUCTAa MOXET HECKOJIBKO
COKPATUTHCS, UTO HYXKHO YUECTh TPU U3roToBjaeHuH pam. [loatoMy pasmep pam no
JUTMHE, YKA3aHHbINA HA 3CKU3ax SBJIACTCS CIPABOYHBIM. JIMCTHI K pamaM KpensTcs
npu nomomu 1ypynoB. [lpu cBepyieHMM OTBEPCTHUH MOJ UIYPYIbl CHEAYET
JAaMETP OTBEPCTHA BHIOMpaATh HAa 2 MM OOJbIlle, YeM IHAMETP IIypymna. ITo
HEOOXOAMMO ISl TOTO, 4TOOB M30ekaTh pa3phiBa mudepa NpU U3MEHEHUU €0
pa3mMepa NpH U3MEHEHUW TEMIMEPATyphl B KaMmepe. 3€HbKOBKA TMOJ TOJIOBKY
mypyna A0JKHA MPOU3BOAUTHCA TaK, UTOOBI MPHU €ro 3aBUHUYMBAHUU €€ BEPXHAA
KpoMmKa Obljla HEoke Tuiockoctr mmdepa. [locme cOopku Or0ka W 3aBUHUMBAHUS
KPEMEXHBIX IIYPYNOB 3€HBKOBKA 3a/ICJIbIBACTCS T€PMETUKOM, 3TO HEOOXOIUMO

JUISL TOTO, UTOOBI arpeCCUBHBIC Maphl {y0a HE pa3pyIIaiu ITypYII.

Bo n3bexanue KaHIIEpOTeHHOTO BIUSHUS BHYTPECHHEH (EpHON OOIMMBKHA HA
JPEBECUHY KaMepa U3HYTPU OKpaIlIMBAETCs HUTpOKpackoi. [Ipu cOopke kamepsl
BCE BO3MOXKHBIC IIEIA MEKIY OJIOKAMU TaKKE 3aJCJbIBAIOTCSA MPU MOMOIIH
repMETHKA, IS ATUX LEJeH UCTIONIb3yEeTCs OCbIA WA MPO3PaYHblii CUITMKOHOBBIN

TEPMETHK.

[TpocTpaHCcTBO MeXy BHYTPEHHEH M BHEIIHCH OOIIMBKON 3amoJIHAETCA
TeTion3osAme. Jld 3Toro MCHoab3yeTcsa MeHOIIacT TommuHou 40 MM,
KOTOPBINA YKIAAbIBACTCA B J1Ba CJI0A. [Ipy BBIpE3KE M YKIIAJIKE MEHOIUIACTA CIEAYET
CIEAUTh 3a TEM, 4TOObl CTHIKA TMEHOIJIACTA B HUIKHEM M BEPXHEM CJIOE€ HE
COBMAJAM. DTO HEOOXOAUMO MO TOW MPUUMHE, YTO TPU JUIUTENBHOU padoTe
MEHOIJIACT MOXET JaBaTh YCAJKy, M €CJIM 5TO MPaBWIO HE COOM0AaTh, TO

CKBO3HLIC HIBBI YXYAIIAKOT TCINION30JIUPYIOIIHUC CBOMCTBA TCILIOU3O0JISILINH.

MoOXHO HCHONB30BaTh W APYTHE MaTE€pHANIbl Uil BHYTPCHHEH W BHEIIHEH
oOmmmBku. Harpumep, BHYTPpEHHSAA OOIIMBKA MOXET OBbITh BBIMIOJTHEHA U3 JINCTOB
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Hep>KaBeloLLel CTanu, UM antOMUHKS, YTO CYLLLECTBEHHO Ya0poXaeT Kamepy. Mpu
MCMONb30BaHMM TAKOn OOLIMBKM U TUMOPa3Mepbl 6/10KOB MOTYT GblTb M3MEHEHbI C
uenbto 6onee payMoOHaNbHOro MCMOMb30BaHMA CTaHAAPTHbIX TUMOPa3MepoB
nncToB. BaXHO TONMbKO, 4TOGbl rabapuTHble pasMmepbl Kamepbl HE CUIbHO

BbIXO4WU/N 3a YKa3aHHbIE Nnpeaensl.

Ba)KHbIM 3M1EMEHTOM OFpaXaeHuii SBNSETCS [ABEpPb KaMepbl, OHa SIBASETCS
nepefHeit eé TopueBOW CTeHKON. [Bepb AO/MKHA NIErKO OTKPbIBATbCA, U MNpK
OTKPbITUK o6ecneumBaTb 6ecnpensiTCTBEHHYHO 3arpysky Kamepbl
nunomatepuanamu. [py  3aKpbITUM OHA AO/MKHA 06ecneunBaTb HagEXHYHO
repMeTu3aLMio Kamepbl. [ns 3TOr0 MCMO/Mb3yeTcsl apMUPOBAHHbLIV PE3MHOBbIIA
LUNAHT BbICOKOrO AaBneHus anaMeTpom 20 MM, MPUMEHsieMblli B TMapaBiMyecKnx
cuctemax. OH KpenuTcs npu nomouy  [M-06pa3HbIX MNPOBONMIOYHBLIX CKOGOK,
BbIMO/THEHHbIX W3 Hep)XaBetollei cTanu. AuaMeTp NpoBonokKu 2 mmM. Mpu nomouwu
3TUX CKOGOK LLUMAHT KPEenuTcs Mo nepudepun ABepHOW paMbl, Kak MoKasaHO Ha
puc. 15. [ns aToro B MecTe 3a6MBaHUA CKOOOK, B LUNaHre Aenaetcs NpoAo/bHbIi
paspe3 Mo LWNPUHe CKOBKW. MMpu TakoM crnocobe KpensjeHus LWNaHr ocTaéTcs
3N1aCTUUYHBLIM Ha BCEM €ro NpoTsXKeHWM U 06ecrneynBaeT repMeTUUYHOE NpUeraHme

[BEPU K TOPLEBbIM 6/10KaM Kamepbl Npun eé 3aKpbITUN.

Puc. 15. Cxema KpenneHus ynnoTHSIOLLEro WaaHra v yronkKoB 3aTsXXKN ABEpPU.

Ha puc. 15 nokasaHbl TakXe Yronku, KOTOpble KpensaTcs K GOKOBbIM TOpLiaM

[BEPU NPV NOMOLLM WYpPYnoB (ManeHbKne KBaApaTuKu no 6okam asepun). B aTux
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Yronkax, Bblpe3aHHbIX M3 yronka 50, MMeKTCA OTBEPCTUA AMamMeTpoM 25 MM,
yepe3 KOTOpble MPOXOAAT CTasbHble 60NTbl C pe3bbo M-16, nNpu nomoLn
KOTOPbIX [BEPb NPUTATMBAETCH K TOpUy Kamepbl. HanpoTuB 3TUX OTBEPCTUI K
Topuam 6/10KkaM CTeH U NOTO/MKA KaMepbl KPenaTcA OTBETHbIE raiiku, B KOTOPbIE U
3aBMHYUYMBAOTCA 3aTsHKHble 60NTbl. ITWU Trakm npeacTaBnaloT Keagpatbl 20
x35x50, Mo UEHTPY KOTOPbIX Hape3aeTcs pe3bba M-16, a Mo KpasM KMeeTcs
yeTblpe OTBEPCTUS, C MOMOLLbLID KOTOPbIX LWYpynamMu ramka Kpenutcst K ay60oBoi
[NOCKEe CTEHHbIX W MOTONKOBOro 6710ka. Onepauna KpenneHus raek Ao/MKHa
NPOn3BOAMTLCA MPU MOMOLLM ONpaBOK, T.K. HECOOCHOCTb pe3bb B rakax Wu
OTBEPCTUM B YrosiKax He [JacT BO3MOXXHOCTb 3aBUHTWUTb 3aTsXXHble 60NTbI MOC/e

3aKpbITUSA ABEPU.

MeTnamMy OBepu, Ha KOTOPbIX OCYLIECTBNseTCs e€ MnojBecKa, Cayxar
MNaHWanobl, NPUBMHUMBAEMbIE K BEPXHEMY W HUXHEMY TOpLy [ABepu npu
MOMOLLM LYPYynoB. ITU NaHLWali6bl CTbIKYIOTCS C OTBETHbIMU Yronkamu,
KOTOpble KpensTcs K GOKOBbIM CTeHKaM Kamepbl. B nnaHwai6ax M yronkax
MMEKTCA OTBEPCTMS, Yepe3 KOTOopble MPOXOAST KpenéxHble 60nTbl. OTBEPCTUE B
nnaHwanbax fenatoTcs OBafbHbIMKU, KakK MNOKa3aHO Ha puc 16. Takas dopma
OTBEPCTUS HeoGXOAMMa MO TOW MNPUUMHE, YTO MNpM  3aTsXKe 6GONTOB,
MPUXMMAOLWNX ABEPb K TOPLYY KaMepbl, MPOUCXOAMT ycaflka repMeTU3npyoLLero
LNaHra, nNoaToMy MeTAu A0/MKHblI UMeTb COOTBETCTBYHOLLYH CTeneHb CBOGOAbI.
CxeMa BEpXHero v HUWXHero ysna nofBecKku aBepu K CTeHKe KaMepbl NokasaHa Ha

puc. 16.

Puc. 16. ¥Y3en noaBeckn ABepu K CTEHKe KaMepbl.
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Kamepa ycTaHaBnuBaeTcAa Ha (yHAaMeHTe, KOTOpbIA MpeAcTaBiseT NAUTY U3
Kepam3nTobeToHa TONUWMHOW 7-10 cM. pa3mepbl KOTOPOW BblOUPAKOTCSH TaKUM
o6pa3om, 4TOObl €€ KPOMKM BbIXOAWAM 3a Kpas Kamepbl H 5-10 cm. [llpwu
OTCYTCTBUM KepamM3MTOO6ETOHa B KayecTBe Mmartepuana Ans pyHaaMeHTa MOXeT
ObITb UCMONb30BaH LLEMEHTHbIA PacTBOP C COOTHOLUEHMEM LeMeHTa K necky 1:6.
[Ons yknagkn yHaaMmeHTa He Tpebyetcs ocoboi NOAroTOBKM MOYBLI, NioliajKa
AO/MKHA ObITb OYMLLEHa OT TpaBbl U HUBENMPOBaHA Tak, YTOObI MMeNCA HEGObLLOWA
HaK/IOH B CTOPOHY [Bepu Kamepbl. TakoW HakNOH [aéT BO3MOXXHOCTb BbITeKaTb
KOHJEeHCcaTy, KOTOpbI Ha nepBbix 3Tanax paboTbl KaMepbl KOHAEHCUMPYeTCs Ha

(hyHLameHTe.

B HWXHEI yacTn nepeaHero TopLa Kamepbl B CTBOPe C 3TUM TOPLLOM Kpenutbes

ay60Basi JocKa ToNnwmnHom 50 mm (puc. 17).

Oy6oBas focka pyHOaAMEHT

Puc. 17. Bua kamepbl Ha (PyHAAMeHTe CO CTOPOHbI ABepw.

K aTol focKe KpenAaTcs ranku ans 601TOB 3aTSXKN HUKHEN YacTu OBEPU.

MepBblil pag NPOKNaAoK, Ha KOTOpble YKNaAblBaeTcs WTabenb Ha ()yHOAAMEHT,
NMeeT TONUWMHY He MeHee 70 MM, ceyeHMe OCTaNbHbIX MpPoknagok 30x40 mwm.
MepBbli WTabenb yKNaAblBaeTca Tak, YTOObl MeXAYy HMM W Meperopojkon, 3a

KOTOpOI7I pacnosioXXeH BEHTVII'IFITOprIVI OTCeK, ocTaBasncs 3a3op He meHee 200 MMm.
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PaccmMoTpM CXemy YCTaHOBKM BeHTuUnAtopa B 6noke . B kauvecTse
BEHTUNATOPA MCNOMNb3YeTCS LEHTPOOEXKHbIN BEHTUNATOP Tuna 6ennybe KO/eco C
AvamMeTpom Koneca 315 MM, KOTOpPOe HacaXXeHO Ha ocb Asurartens. [suratenb
YyCTaHOB/EH Ha cTanbHOM nnatgopme 5x360x400, Kak NokasaHo Ha puc. 19 cnesa.
Bva KOMNOHOBKM c3aAu MOKasaH Ha MNpaBOM pucyHke. Mexay [ABuratenem u
KofiecoM yctaHoBneHa [T - o6pa3Had neperopofka, BbIMOJIHEHHAA W3 JINCTOBOM
Hep>xaBetoLlen CcTanu, KoTopas Kpenutcs K nnaarpopme npu nomowm 601TOB.
Pasmep neperopogkn 300x355 mm. [BuraTens ycTtaHaBNMBaeTcst B Npoéme 6/10Ka
[. Bupg npoéma nokasaH Ha puc. 20 A. B mecte npoéma BO BHYTpPeHHeil 06LmnBKe
Kamepbl MMeeTCsa OTBepCTME MO AMaMeTpy Kosneca BeHTUnATopa. ViMeroTca Takxe
OOKOBble YrO/KWM, Ha KOTOPbIX YCTaHaBNMBaeTCAd W Kpenutca nnatdopma
Asuratens. Korga no aTum yronkam, Kak mno canaskam, BEHTUNATOP 3a4BUraeTcs
Ha YCTaHOBOYHOE MECTO, KO/eCco BEHTUNATOPA, OKa3blBaeTCA BHYTPU Kamepsbl, a I
- o06pa3Hasa neperopofka 3akpbiBaeT OO/bLWIYK 4acTb OTBEPCTUSA A8 Kojeca
BeHTUNATOpa. OCTaéTcA TOMbKO 4acTb OTKPLITOrO OTBEPCTMA NoA naat@opMon.
Uepes 310 0TBEPCTME M MPOUCXOAMT NOACOC BO3AYXA B Kamepy. [na peryninposku
WHTEHCUBHOCTM Mofcoca nof nnatopmoi ycTaHaBNMBaeTCd nMNnaHka C
OTBEPCTUAMMN, NoKaszaHHas Ha puc. 12. OTBepcTMA MOryT 3aTbiKaTbCA Pa3INYHbIM
KONM4yecTBOM NPOBOK, YeM U perynnpyetcs MHTEHCUBHOCTb Nogcoca.

I - o6pasHasi neperopoaka

Puc.19. KomnoHoBKa BEHTUATOPA Ha NaaTopme.
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Puc. 20. MNpoém ana ycTtaHOBKW BeHTuUnAtopa (BuMA A) W YCTaHOB/IEHHbIA B

npoéme BeHTUAATop (Bng b).

B KauyecTBe HarpeBaTe/ibHbIX 3/IeMEHTOB B Kamepe MOryT MCMO/Ib30BaThCA Kak
63.T8.p€|/|, MATaemMblie OT ra3oBoro BOAOFpEVIHOFO KOT/1a, TaK N 3NEKTPUYHECKNE TIHbLI.
B KauecTBe BOAAHbLIX HarpeBaTe/lbHbIX 3/1EMEHTOB Nyuylle BCEro Mcnonb3oBaTb
CTa/lbHbIE pr6Kl/I, ornpecoBaHHblE aTlOMUHUNEBLIM CNPa/ibHbIM 0pe6peH|/|eM.
Takne pr6Kl/I BbIMYCKaOTCA MPOMbIWIEHHOCTBO N U3 HUX MOXHO MOHTWUPOBATb
6aTape|/|. Kamepa mMoxeT OblTb CHabXeHa ” INIEKTPUYHECKNMIU Harpesatenamm -
T9HaMW. HeXXenatenbHO MUCNOMb30BaHWe 3aBOACKMX TIHOB, KOTOPLIe HarpeearTCa

[0 BbICOKUX TEMNEPATYP, a 3TO NOXKapoonacHO.

Ans 3PeKTUBHON CyLIKN HarpeBaTenn AOMXHbI o6ecneynBatb NpuMepHo 1
KBT MOLLHOCTU Ha KaXAbli KyGMUeCKU MeTp APEBECUHbI MpU CyLUKe TBEPAbIX

nopo/ 1 BABOe GONbLLE NPU CYLLIKe MSATKUX.

MpuBefém napaMeTpbl U KOHCTPYKLMIO 3(DPeKTUBHOro noxapobe3onacHoro
HarpeBaTensl, BbIMOMIHEHHOIO W3 NIEHTOYHOW HepXaBetoulen ctanu 12X18H10T
(MOXXHO uncnonb3oBaTb W Apyrve Mapku). [Ana 3toro Heobxoguma JieHTa
TonwmHon 0.3 MM npu wupuHe 20 Mm. Fpu Hanmumm B Kamepe wWTabena c
06bEMOM 8 M Aans obecneyeHWss MOLLHOCTM HarpeBaTens 8 KBT conpoTuBneHune
NIeHTbl AO0/MDKHO cocTaBnATb 6 Om, npm atom eé anmMHa coctaBut 30 m. K

COXaNIeHNI0, TaKyl JIEHTY MPOMbILLI/IEHHOCTb He BbINYCKaeT U eé npuxoauTca
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Bbipe3aTb BPYUHYIO 13 PY/IOHHOI0 copTameHTa. ECnu B Kamepe pacnonaraetcs Asa

WTabens, To cnefyeT yCTaHOBUTb ABa TaKMUX TaHa.

Ons  CywKn MArKMX nopoA, rAe TpebyeTcs YBENUUYUTb MOLLLHOCTb
HarpeBaTteseil NPYMEPHO B [Ba pas3a, T3Hbl BKAKOUAOTCA MeXAy (asamu, 4To AaéTt
Takoe YBEeNMYeHVWe MOLLHOCTU. TemnepaTypa NEeHTbl TaKOro HarpesaTens npu
YKa3aHHOW MOWHOCTM He npeBbiwaeT 200 rpagycoB, UTO MOMHOCTLHO
noXxxapobe3onacHo, T.K. cyXas ApPeBecMHa HauyuMHaeT 06YrnMBaTbCs TONbKO NpW
TemnepaType 350 rpagycoB. KpomMe TOro, TaHbl YCTaHaBNMBAKOTCA MeXAy [BYMS
WN(EPHBIMU NEpPeropoikaMy 1M HENocpeAacTBEHHOTO KOHTaKTa C APEeBEeCUHOI

NMETb HE MOTYT.

JleHTa T9HOB pacnonaraeTcs Ha fepxaTensx (Kptokax) 3ur3aroo6pasHbim
06pa3om, Kak nokasaHo Ha puc. 21. LUudepHble NNAaCTUHbLI, K KOTOPbIM
MPUKPENeHbl KPHOKW, KPenaTcs K BEPXHEMY W HUDKHEMY YrOfiKy Mpu MoMoLm
MOMOCOK M3 NNCTOBOW HepXXaBetollel cTanu. KoHUbl TOHOB NpunasiHbl K namensim
U3 NUCTOBOW MeAW, K 3TUM XXe Namensm npunasiHbl U CeTeBble NMPOBOAA, KOTOPbIE
uepe3 OTBEPCTUSA B CTEHKE KamMepbl YXOAAT Ha pacrnpeAennTeNbHbIA WKT.

BepxHuit yronok

Puc.21. KoHCTpyKLUNA TaHa.
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Mpy  MOBbILEHWM  TeMnepaTypbl /IEHTbl OHAa  pacluMpsieTcsi, YTOGbI
CKOMMEHCMPOBaTh 3TO paclUMpeHne MCNONb3YHTCS MPYXWUHHbIE Y3/bl, KOTOPbIE
CABUTAIOT HVXXHWUIA YroMoK MpU TakoM pacluMpeHun. KOHCTPYKUUS MPYXUHHOMO

y3na nokasaHa Ha puc. 22.

Puc. 22. KOHCTPYKLNSA NPYXUHHOTO Y3na.

Ha KOoCTbINSX, KOTOPble CBOMM XBOCTOBMKOM BBUHYMBAIOTCSA B 3a[JHIOIO CTEHKY,
MMEEeTCS LWThbipb C pe3bb0ii, Ha KOTOPOM PacnofioeHo [Be raiiku. Mexay
BEPXHEN raiikoih M MNONKOW HWXXHEro Yroska pacrosiodXeHa faTyHHas njockas
NpyXunHa. Bo BpeMs CO0PKM T3HA HWKHSASA raiika 3akpyunBaeTcs BBepX A0 ynopa,
MOMHOCTbIO CXMUMasi NpYyXuHy. [locne cOOPKM OHAa OMYCKAaeTCs B HUXKHee
nonoXxeHue, obecneunBass HEO6XOANMbIV X0 HUXKHEMY YTOMKY MPU paclinpeHny
NeHTbl TaHa. OTBepcTUS ANS KPEenneHWs KOCTbINe Ha 3afHeil CTEHKe KaMepbl
CBEPNATCA HaNpPOTWB LIEHTPaNibHbIX [EPEBSHHbLIX MepemMblyek, 3aTeM B HUX
Hape3aeTcsa pe3bba, M BBUHUMBAKOTCA KOCTbINN. TakuM TOYHO 06pa3oM KpensaTcs
LWUNUbKKA, HA KOTOPbIX KPEMUTCS BEPXHWUIA Yronok. [AnHa XBOCTOBUKA Y KOCTbI/IS
M WNWNEeK AO/MKHA 6biTb nopsaaka 50-60 MM, UT06bI OH HAAEXHO [AepXKancs B Tene

[OCKMW.

KpenneHne KpPHOKOB Ha LLII/I(*)eprIX nnactnHax M CaMMUX T3IHOB B KaMepe

NnokKasaHo Ha puc. 23
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Puc. 23. KpenneHune KPHOKOB Ha LIMEPHbIX NAacTUHaX M T3HA B KaMepe.

Kplokn wun3rotasnmMealTca U3 MEAHOr0 WAW  aNlOMUHUEBOrO MNpyTKa Wan

MPOBOMOKK AnameTpom 3-5 MMm.

Mpu Heo6X0AMMOCTU pa3MelleHMss B KaMepe [ABYX T3HOB, OHU KpensTcs
napannenbHo Apyr Apyry. MNpu 3TOM B CTEPXEHb KOCTbINS BBMHUMBAETCA [Ba
BEPTUKANbHbIX WTbIPS C Pe3bb0id, a WNUAbKM Ha KOTOPbIX KPEMsTCs BepXHue
YrONKN [enalTCcs Takoi ANVHbI, YTOObl Ha HUX MeXay raikamMu MOXHO OblNo

3aKpenuTh fiBa Yroska.
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8 8. MeTo/bl CYyLLUKW APEBECUHBbI N CNOCO6bLI UX peann3aumu

B paHHOW Kamepe BblOpaH OCOObLIA LMKINYECKUIA Pexnm paboTbl, KOTOPbIU
[aéT OAMHAKOBO XOpOolIMe pe3ynibTaTbl Kak MpW CyLKe MATKUX, TaKk N TBEPAbIX
nopog. MNpes atoro meTtofa 3akiwo4vaeTcss B TOM, YTO Bfara B /OObIX YCNOBUAX
BCerga cTpemuTcs B 60/1ee X0NOAHYHO 30HY. 3Ta 3aKOHOMEPHOCTb U UCNO/b3YeTCH
B LMK/NYECKOM pexxnme. TeXHUYECKN OH OCYLLEeCTBNAETCS Cnefyrowmm obpasom.
Mocne nporpeBa wWTabens v [JOCTMXKEHUA B KaMepe 3afaHHON TemmnepaTypbl
CYLWWN/IbHOTO areHTa OHa MepexoauMT Ha UWKINYEeCKUn pexum  paboTbl. Mpu
NMepBOM LWKNe LpeBecrHa pa3orpeBaeTcsd 4O OnpefeNéHHOW Temnepatypbl, nocne
LOCTUXKEHUS KOTOPOM, NOAOrpeBaTeIn BbIKNKOYAKOTCA U Temmnepatypa ApeBecuHbl
HauyMHaeT nagatb. Mpu 3TOM OXNaXAeHWe HayMHaeTCAd C HapyXXHOW CTOPOHbI
nunomatepuana, B TO BpemMs KakK €& BHYTPEHHMe u4acTu ocTatoTcs 6onee
HarpeTbIMU. pn 3TOM Bfiara Ha4MHaeT NepexoAnTb U3 BHYTPEHHUX CNOEB JOCOK K
MOBEPXHOCTHbIM, YBNaXHAs MX. Mpu TakoM pexume He 06pa3yeTcs BHELWHASA
nepecyLlleHHas Kopka M NPOUCXOAUT paBHOMEPHOE YMEHbLUEHME BNAXHOCTU MO
BCEM TONWMHE [OCKW. TemnepaTypHbll rpauK TakKoro pexuma CyLIKu

npeAcTaBneH Ha puc. 24.

Puc. 24. TemnepaTypHblli rpadivK LMKINYECKOTO peXXunma CyLLKK.
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[N OCYLLECTBNEHMS TaKOro pexmma HeoOGX04UM COOTBETCTBYIOLWMIA AaTuMK
TemnepaTypbl W UCMNONHUTENbHAs  CUCTEMA, npy  NOMOLLM  KOTOPOIiA
OCYLLECTBNSAETCS  3afaHHbli  UMKAWYECKUA  pexum. [Ons  3TOro  Hy>XeH
COOTBETCTBYHOLWMIA AaTunK TemnepaTypbl. OT 3TOr0 Aatyumka, MCMosb3yeMoro Aans
OCYLLECTB/MIEHNS LMKIMYECKOrO pexuma, 3aBUcUT MHoroe. C6ou B ero pabote
MOTYT MPUBECTU K C6O0 pexunma ¢ HemonpaBMMbIMU NoCeacTBUAMU. OCOBEHHO
3TO KacaeTcs TeX Kamep, B KOTOpbIX TpebyeTcs AnUTenbHoe Bpemsi paboTbl 6e3
KOHTPONS CO CTOPOHbI onepatopa. CneayeT CKas3aTb, YTO MPOCTbIX M HAAEXHbIX
TEePMOMETPOB, KOTOpble Gbl o6ecneumBany 100% rapaHTUO HaAEXHOCTU PaboThl,
HeT. [o3aTomy 6bln pa3paboTaH MPOCTON M Haf€XHbIA AaTYMK TemnepaTypsl,
obnagarlolmMii TakMMM KadyecTBaMu. Ero pa6oTa OCHOBaHa Ha WMCMO/b30BaHUM
pasHULbl B KO3MMUMEHTAX NMHEAHOro pacluVMpeHus CcTanu U MOMMITUNEHA.

MpuHUMN paboTbl AaTumMKa NoKasaH Ha puc. 25.

Puc.25. [aTumk TemnepaTtypbl.

B nonuatuneHosoi Tpy6kKe (NokasaHa YEpPHbLIM) pacnonaraeTcs CTasibHOWN
MPYTOK, 3aKPenyiéHHbI K OAHOMY W3 KOHLOB TpyOKuW. [pu p[avHe [atymka
2000MM pasHuMLUa B COKpaleHUn TPYOKN N CTepXHsA cocTaBnseT 0.3 MM Ha OAWH
rpagyc, 4to BMOJIHE LOCTAaTOYHO A/1A PEeryMpoBKWU TemmnepaTypbl C TOYHOCTb 2-3
rpagyca. B kauecTBe MOMM3TUIEHOBON TPYOKM NpuMeHseTcs Tpybka AnaMeTpom
20 MM, wucnonb3yemas [ANs BOAAHOro oTonseHua. Takoh patymk obnagaet
BblCOYaLIen HAAEXHOCTbIO N U3 CTPOSA BbIATU HE MOXET, 38 UCKTHOYEHUEM KaKMX-

HNOYAb Ype3BblYaHbIX 06CTOSATENLCTB.
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Puc. 26. VICNONHUTENbHbI MeXaHW3M AaTynKa TeMnepaTtypbl.

Cxema UCNONHUTENbHOIO0 MexXaHM3Ma JaTumKa TeMnepaTypbl MoKasaHa Ha puc.
26. Ha KoHel, NonuaTuneHoBol TPYyOKM ofeTa [epeBsHHAas BTy/NKa, Ha KOTOPOIiA
KpensTcs ABe V - o06pasHble MPYXWHbl, Ha KOHLIAX KOTOPbIX YCTaHOB/EHbI
KOHLEBble BblK/toUYaTenm K1 u K2, C neBoil CTOPOHbI OT 3TUX BbIKAtOUYaTenel
HaxoaMTCa AWCK, NPUKPENNEHHbIA K CTanbHOMY NPYTKY, SABAAIOLLEr0OCS YacTbio

JaT4NKa TeMNepPaTypbl.

§ 9. DneKTpuUeckas cxema Kamep

AnekTpuyeckas cxema Kamepbl € gnvHOW 4500 MM, npefHasHayeHHOW ANiA
CYWKM [peBeCUHbl TBEPAbIX MNOPOA nMpefcTaBsiieHa Ha puc. 27. BxopgHoi
aBTOMaTMYecKnin BbikIoYaTenb Al-50 Ha 63 A CAYXWUT ANA NOAKNOYEHUS K
NyNbTYy YNpaBfeHNa ceTeBOro HanpsxeHua. Ewé ognH Al1-50 Ha 6.4 A cnyxut

AN BKAOYEHUS ABUTraTeNs BEHTUNSATOPA, KOTOPbIA Ha cxeMe 0603HayYeH OYKBOIiA
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M. MouwHocTb gsuratens 3 KBT npu ckopoctu BpaweHus 1400 o6/MUHYTY.

AvameTp 6eNMUYbLEro KONeca BEHTUNATOPA cocTaBnseT 315 M.

AMM-50 (63 A) ATM-50 (6.4 A)

Puc. 27. dnekTpuyeckas cxema KaMepbl 415 CyLKWU OAHOrO LWTabens

Kntou K3 B KayecTBe KOTOPOro MCMo/b3yeTca Tymoep, CAY>XWUT AN BKIKOYEHUA
CUCTEMbI ynpaBieHns TeMNepaTypHbIM pPexXUMOM Kamepbl. 3Ta cuUcTeMa
BK/OYaeT [ABa HOPMa/ibHO 3aMKHYTbIX KOHLEBbIX Bblkaoyatend Kl n K2
PacrosioXXeHHbIX Ha WCMOMHUTENIbHOM MexaHW3Me faTymka Temnepartypbl (pwuc.
26), a Takxe nyckatenb NMME-211. Ero cnaboTo4YHbIA HOPMaJibHO Pa30MKHYTbIN
Kntoy K4 nogknoyYéH o4HMM KOHLOM K MYCKOBOMW KaTyllKe MycKaTend, a Apyrum
KOHUOM K Kntouy Kz. Kntou Ks npefacTtaBniseT co60i Tpu CUNOBble KOHTAKTHbIE
napbl NyckaTens, CoOeANHEHHbIe napannefqibHO. TN KOHTaKTHbIe Napbl CAyXaT AN

MnoAK/MHOYEHNA T3Ha K 0,£I,HOI7I n3 cpas cetn. lMwuTaHne Ha WUCNONHUTENbHbIN
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MEXaHU3M CHCTEMBI TEPMOPETYJIUPOBAHUSA TOMAETCS € OAHOTO W3 (ha30BBIX
npoBoAoB, uaymwmx mnocie All-50, koTopelii BKIIOUAeT JBHUraresib. Takoe
COCIMHEHHE O00ECNeUnBaEeT OTKJIIOUEHHE TAOHA B Cilydyae cpadaThlBaHUs 3TOrO
MycKaTesiss B AaBAPUMHBIX CUTyalUAX TMPU BbIXOJE U3 CTPOA JIBUraresid

BEHTHJIATOPA.

PaGoraer cucremMa TepMOperyJaupoBaHHs cleayronmMm obpazom. Ilpu
TEMIMEpaType OKPYXKAloIIeH cpeabl AUCK JaTdyMKa TEMIEPATypbl HAXOJIUTCA B
KpaiiHEM JIEBOM TMOJIOKCHUH. B 3TOM MOJ0XKEHWU TA3H TOAKIIOUEH K CETH, H
TeMrepaTrypa B Kamepe mnoBbimnaercs. [Ipy 3TOM AMCK HAYMHAET CMENIAThCA B
CTOPOHY YKAa3aHHYIO CTPEJIKOW W TpU ONPEACTIEHHOW TeMmmepaType, Kacasch
KHOMKK KOHIIEBOTO Kjtoua Kj, pa3pbiBas KOHTAaKT MEXAy €ro koHTaktamu. Ho
OTKJIIOUCHHWE T3HA MPU 3TOM HE MPOUCXOJMT, T.K. KOHTAKTHbIEC Mapbhl KOHIIEBBIX
HOPMAaJIbHO 3aMKHYThIX Kitodel K, u K3 ocTaroTcst 3aMKHYTHIMU M TEMIIEpATypa B
Kamepe TPOJIOIKAET MOBBIIIATHCA. [Ipy 3TOM AHUCK MO-MPEXHEMY MPOJOJKAECT
JIBUTAThCSI B CTOPOHY, YKA3aHHYIO CTPEJKOW, CXKMMass MPYXKUHY, HA KOTOPOWM
pacnonoxkeH kmou K. [lpw nanmpHeleM yBEIMYEHHHW TEMIIEpATypbl B Kamepe
JUCK J0CTUraeT kKHomku Kimoda K,, u paspbiBaeT ero KoOHTakThl. [Ipu sToMm
MUATAHUE KATYLIKU MYyCKaTesd OTKIIIOYATCS, U MPOUCXOJUT OTKIIOUCHUE T3HA OT
(a3bl, pa3peIBacTCA TAKXKe KOHTAKT MExkay KoHTakTamH kiroda Kj. Ilocie storo
TeMInepaTtypa B KaMepe HauMHaeT mnanath. llpm oOpaTHOM MABUKEHHUM JUCKa
BHAUAJIC 3aMbIKAIOTCA KOHTAKThl Kjatoua K,, HO 3TO HE MPUBOAMT K 3aIyCKY
MmycKaress, T.K. KOHTakThl kiatoua K3 moka emé pasoMkHyThl. M TOJIBKO mociie
yYMEHBIIIEHUA TeMTeparypsl Ha BemuuuHy dT, muck ormyckaeT kKHONKY Kimoda K,
BKJIFOUad myckaresib. [locae 3Toro nuuki nopropsiercs. Takum o0pa3zoM MOJIOKEHUE
kmoua K, onpenenser BEPXHIO TEMIEpaTypy IMKIIA, a MojiokeHue kimoua K
HIWKHIOK. OJTHU TeMMEpaTypbl YCTAaHABJIMBAIOTCS NPU MOMOIIM Taek Ha OonTax
npy:kuHbl. [Ipu pa3MeiieHrnu 00ATOB HA MPYKUHAX PETYJATOPA, CACAYET CACIUThH

3a TeM, 4TOObl OTBEPCTHUS B MPYKUHAX ObLIM OOJibllle AUAMETPOB OOJTOB U HE
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NpensTCTBOBaNM  CBOGOAHOMY CXaTUIO MPYXWH NpW HacTpolike U pa6oTe

CACTEMBI.

Cxema YHMBepCanbHO Kamepbl AauHOW 7500 MM, npeAaHa3HaYeHHOW Ans
CYLLKM KaK TBEPAbIX, TaK U MSATKMUX NOPo/, NoKasaHa Ha puc. 28

AT-50 (63 A) AT-50 (6.4 A)

Puc. 28. dnekTpuyeckas cxema yHUBepcanbHO KaMepbl.

B oTnumne oT cxembl, N306paXKeHHON Ha puUcC. 27, B KaMepe MMeeTCs [Ba TIHa,
KOTOopble 06ecrneynmBaldT BO3MOXHOCTb paboTaTb B TpPEX pexumax. B nepsBom
pexxume KOrga pasopBaHbl KOHTaKTbl Kato4va K6, K ceTU NMoAKMHYEH TOMIbKO T3H
Nel m noTtpebnsemas MM MOLLHOCTb cocTaBnsieT 8 KBT. [pu 3TOM nepemblyka,
N306paxKeHHas B HUKHEN 4acTuM CXeMbl, 3aMblKaeT KnemMmbl. [py 3aMblKaHUU
Kntoya K6 nponcxoauT nogknoveHne BTOporo 1aHa Ne2, n notpebnsemas TaHamm

MOLLHOCTb cocTaBnsieT 16 KBT. B cnyuyae pasmblKaHWsi MepeMblukyM 06a TaHa
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OKa3bIBAIOTCSA  BKJIIOYEHHBIMH MEXKIy ABYX (a3 TOCAEIOBATENbHO, U
noTpedisieMas MU MOIIHOCTh cocTaBiseT 24 kBT. OTu Tpu pexuma mo3BostoT
CYIINTh B KaMepe, Kak OAuH ITadesib, TaK W JBa INTA0EIs JAPEBECHHBI, Kak
TBEPABIX, TaK U MATKUX nopoa. [Ipy HOMUHANIBHONU MoiHOCTH 6 KBT B Kamepe
pa3menaerca oAuH mradesb TBEPAbIX mopoa. [Ipu HoMuHagbHON MoIIHOCTH 12
kBT B KaMepe MOKET pa3MeniaThCs WK JBa 1ITadessa TBEPAbIX MOPOI, WIH OJUH
mrabdens mArkux nopoAd. Ilpu HomuHanbHOW MomHOcTH 24 KBT B Kamepe

pa3menaercs ipa mradess MITKUX TOpo/I.

JIis mepexoia Ha PEKUM CYIIKHM MATKUX TMOPOA HE CIEAyeT KaXIbplii pa3
nepecTpanBaTh OJIOK KOHTPOJIA TEMMOEPATYPHI, a CIACTYET U3rOTOBUTh OTACIIbHBIN
JIaTYMK, HACTPOUB €ro Ha COOTBETCTBYIOIIMHN pexuM. [lepexmtoueHue AaTUMKOB
CJeAyeT MPOU3BOJIUTH MPU MOMOIIM MEPEKITI0YATENSA PEXKUMOB. [ 3TOr0 MOKHO
UCIOIb30BaTh TPU TyMOJiepa, MpH MOMOIIU KOTOPBIX CIAEAYET TPU MPOBOJHUKA OT
OJIHOTO JaTuMKa TNEPEKIoYaTh HA TPHU MpoBOAHUKA aApyroro. Ilpu sTom
HEOOXOJIMMO BBITIOJHUTH €II¢ OJIHY ONEPAIUIO, CHSAB MEPEMBIUKY, YKA3aHHYIO B
HWKHEH uacTu cxeMbl. [Ipu cyiike TBEPABIX TMOPOJ CJCAYET BEPXHIOKD
TeMIeparypy ycraHaBiauBath ~ 65-70 rpagycos, a HukHIOW ~ 50-55. Ilpu cymike
MATKUX TOPOJ A3TH WMHTEPBAJbl AOMKHBI ObITh ~ 85-90 m 65-70 rpamycos
COOTBETCTBEHHO. [ OTOBHOCTb JIPEBECUHBI OMPEACIIAIOT MO PA3HOCTH MEXKAY CYXUM
U BJIQXKHBIM TEPMOMETPOM, KOTOpasA AO0JKHA cocTaBiaTh 29-30 rpanycos. B stom
Cllydyae€ OTHOCHUTEJIbHAS BJIAXHOCTh MWJIOMATEpUANIOB OyAeT HaXOJUThCS B
npeaenax 6-8 mnpoieHToB. I[lpuM JgOCTHXKEHWMM 5STOH TeMmepaTypbl Kamepy
BBIKJIIOYAtOT. J[Ji1 Oojiee ObICTPOro OXJIAXKJICHHUS JPEBECUHBI MOKHO MPUOTKPHITH
nBepb kKamepbl. [lpu poctukeHun B kamepe Temmeparypel ~35-40 rpaaycoB

APCBCCHHY MOKHO BBITPYKATh.

PaccMoTpeHHbIe KaMepbl He TPEOYIOT BMEIIATEIbCTBA OMEPATOPa 3a BECH UK
ux paboOThl HE3aBUCUMO OT HAYAJIbHOM BJIAXKHOCTH 3arpy»aeMoil JPEBECHUHBI.

EnvHCTBEHHBIA MapaMeTp, KOTOPBIM B KOHIIE CYIIMJIBHOTO IHKJIA MOAJIEKHAT
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KOHTPO/IKO CO CTOPOHbLI Onepatopa, 3TO Pa3HOCTb MEXY MOKas3aHNAMWU CYyXOro u

B/1aXXHOIo TEPMOMETPOB.

Mpn CyLlke CBEXECMNUNEHHOM APEeBECUHBLI MATrKnXx nopona pacxon
INEKTPO3HEPTMNN Ha OA4WNH Ky6VI‘-IECKI/II7I MeTp 3arpy>KaeM0|7| OPEBECUHBLI COCTaBNAET

~ 700-800 kBT1/4 , a npu cywke TBEpAbIX nopod ~ 900-1000 kBT/u.

ANs OTKNIOUYEHUS| CUCTEMbI TEPMOPErYNMPOBAHUS OT UCTOYHMKA NUTAHUS B
Cnyyae MpPeBbILIEHUS B Kamepe TeMMepaTypbl Bbille 3afjaHHbIX MpeAenoB
(aBapuiiHaa cuTyauus) cnyXuT 6NoKnpoBka. [Ans eé paboTbl B KauecTBe AaTyuMKa
MCNONb3yeTcs OTAeNbHbIA TepMoAaTuMK, TaKOM >Xe, Kak W B CUCTeMe

TEPMOPEryNMpPoBaHns, OH MOKa3aHHbI Ha puc. 28.

Puc. 28. Cxema 6/10KMPOBOYHOI0 AaTymKa.

B partumMke MCMonb3yetca HOpMasbHO 3aMKHYTbIA Koy K1, Mpu nomowym
raikm Ha 6onte Nel noNoOXeHWe KA4Ya YycTaHaBAMBaeTCA TaK, 4TOObI
cpabaTbiBaHWe OGNOKUPOBKM MPOMCXOAMNO0 MPUM  MaKCUManbHO  AOMYyCTUMON

Temnepatype B Kamepe.

Tennota ucnapeHusa sBogbl coctasnsdeT 2260 kO>x/kr (540) kkan/kr. Ho ecnu
nocymtaTtb KONMWYECTBO BOAbI, COfepXKalieecqd B APeBeCMHe K KONUYEeCcTBO

3HEepPrumn, pacxogyemoe Ha eé WChapeHue, TO Jaxe C YYETOM WeanbHOV
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TeNnnou3oNAUUN Kamepbl, YAeNbHbIA pacxoj oOKasbiBaetcs B 1.5 - 2 pasa
6onblie. OTO CBA3AHO C TEM, YTO Ha NPOTSXKEHWWM BCEro LMKNA CYLWKU B
Kamepy nojcacbiBaeTcs aTMocepHblii BO3AyX, KOTOPbIA MOTOM, 6yayuw
HarpeT [0 pab6oyeil TemnepaTypbl Kamepbl, BblGpACbIBAETCA  HapyXy.
CyllecTBEHHO YMEHbLINUTb 3TU HENPOM3BOAUTENbHbIE MNOTEPU MOXHO B

KOH/l€HCaLlMOHHOI KaMepe, CXeMa KOTOopoi n3obpaxkeHa Ha puc. 29.

MOKPOBHbIW WUT

Oatunk —
Temneparypbl

HarpeBaTenbHblii

lMoBopoTHasa
3ac/ioHka

BbixnonHas
Tpy6a

Puc. 29. CxemMa KOH/leHCaLMOHHO Kamepbl.

STa CcxXema OT/MYaeTcsl OT CXeMbl, W306paxeHHOW Ha puc. 11, Hanuumem
TennoobMeHHMUKa B HVXKHEN 4YacTu BEHTUAATOPHOro oTceka (MOKasaH >XKMPHbIM
KpecTom). Mpu paboTe B KOHAEHCALMOHHOM peXume B MfiaHKe, PacrnonioXeHHoM’
nog asuratenem (Puc.12) Bce OTBEPCTMS 3aKpblBatOTCs MpoGKamu, M MOACOC B
KaMepy aTMOC(epHOro Bo3ayxa npekpallaetcs. Ecnm depe3 Tenno06MeHHUK
nponyckaTb XONOAHYI BOAY, TO Ha HEM OYyfeT KOH[EHCMPOBAaThLCS BOAA, KOTOPas
6yaeT cTekaTb 4epe3 BbIX/OMHYH Tpyby. OCOGEHHO pauuoHanbHO MPUMEHEHWUE
TaKOW CXeMbl CYLUKW MPW HaM4YUMU apTe3naHCKOM CKBaXWHbI, TAe TemnepaTtypa
BOZbl COCTaBNSET OKOMO 9 rpagycoB v MPakTUUYECKU He MEHSieTCs B TeUeHue roga.

Ons  ueneii  OXNakAeHUs  TeNJIOOOMEHHMKA  MOXHO  WUCMOMb30BaTb U
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BOJIONPOBOAHYIO Boay. [Ipu pazHoctu Temnepatyp B 20 rpaaycoB Mexay BOAOM,
MOCTYMNAIOIIECH B TEMIOOOMEHHUK U BOJOM, BHITCKAIONIEH M3 BBIXJIOMHON TPYyOHI,
ma cymka 1 M gpesecunst TpeGyercst ~ 10000 kr Boabl. YKa3aHHBIH PEKUM
PallMOHAJIBHO HMCMHOJIb30BaTh, KOT/AA BJIAXKHOCTh JAPEBECHHbI He HUkEe 15% u
BJIQKHOCTh BO3/lyXa B KAMEpPE OTHOCHUTENIbHO BbICOKA. [Ipy 3HAUCHUSAX BJIAKHOCTH
JPEBECUHbl HUXE YKA3aHHOTO 3HAYCHHS CJECAYET MEPEKIIOUUTh Kamepy Ha
UHAKJTMYECKAN PEKUM, PACCMOTPEHHBIN BbilIe. [IpuMeHEHUME PacCMOTPEHHOrO

pexkumMa aéT 10 25 % 3KOHOMUU MO pacXoy SJAECKTPOIHEPIUu.

B kadecTBe HarpeBaTeabHBIX AJIEMEHTOB MOTYT KMCIIOJIB30BAThCSA M Oarapew,
MUATAEMbIE OT TA30BOTO BOJMOTPEHHOTO KOTIIA. B BOASHOM KOHType TakKoro KOTJA
JIOJDKEH CTOAT HACOC, KOTOPBIM HAOJIKEH BKIIFOUYATBHCA MO TAKOM JKE CXEME, KaK U
THHBI. [Ipy 3TOM HCTIONMB3YETCSA CXeMa ATEKTPONTUTAHU KaMePhl, H300pakeHHas Ha
puc. 27 ¢ TOW UIITb PA3HUIICH, YTO BMECTO TIHA MOAKITFOYAETCS JICKTPOIBUTATETH
Hacoca. [lpm wWcmonb30BaHWM BOAOTPEHHOTO KOTJIAa TPUXOAUTCS CHIKATH
TEMIIEPaTypy CYIIKH JPEBECHHBI MATKUX mmopona a0 80 TpamycoB, T.K. TIpH
WCIIONIb30BaHUM 00Jiee BBICOKMX TemmiepaTyp 3(P¢GEeKTUBHOCTh HCIIOIb30BAHUAS
BOJOTPEHHOTO KOTJIAa CHJIBHO CHIDKAETCA TO MPUYMHE MaJOW Pa3HOCTHIO MEXKTY
TeMrepaTypoil B kamepe U Temnepatypod Bojsl. [Ipu paboTe ¢ BOAOrpEHHBIM
KOTJIOM MOBEPXHOCTH GaTapeil JOJKHA COCTABIATh ~ 15 M°, B TO BpeMs KaK MHpH
MCIIONb30BAHIH THOB HX MOBEPXHOCTh COCTABISET ~ | M°. DTO CBA3AHO C TEM,
YTO PA3HOCTH TEMIIEPATYP MEKIY BO3yXOM B KaMepe W MOBEPXHOCTAMH OaTapei

¥ TOHOB OTJIMYAETCsS mpuMepHo B 15 pas.

Bce 3ameuanws, mokemaHWa W BONPOCH MO TEMaTWKE MOHOTpaduu CIIeIyeT

nockIaTh 1o axpecy mende_fedor@mail.ru , w0 MBI OTBETHM Ha Ballld BOMTPOCHI.
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[NMpnnoxxeHne Ne 1

Mpucnoco6ieHne AN Pe3Kkn neHonaacTta.

Cxema I'IpI/ICI'IOCO6I'IEHI/IFI OnA pe3kKn neHornsaacta nokasaHa Ha PUCYHKe.

K pabouemy CTONy Ha LIapHMpe KPenuTcs [0CKa, Ha KOTOPOW pacrnonoXeHbl fBa
MEeTaNIMUYECKUX WTbIPsS. Mexay KOHLAMMK 3TUX LITbIPE pacTsaHyTa HUXPOMOBas
MNPoBO/iOKa TONWMHOMW 0.5 MM. s TOro uto6bl NPy HarpeBaHUMU MPOBOSIOKA He
npoBMcana, WCMOMb3yeTCs MNpPYXWHa. K MpoBO/JoKe 4Yepe3 MOHMXKAOLLNIA
TpaHcgopmaTop MOABOANTCA HaMPsKEHMe, KOTOPOe NoA6GMpaeTcs TakuM 06pasom,

4TO6bI Harpetas NPOBOMOKA BLICTPO MaaBKUIa NEHOMNACT.
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