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Ot aBTOpa

Kuraiilpl ToBOpAT, YTO HE Jaii OOr BaM JKUTh BO BPEMEHA BEIIMKHX IEPEMEH.
TpyaHo HalWTH TakoW HAPOJX, KOTOPBIM Ha IMPOTSKEHUM OJHOIO CTOJETHS IEPEKUIL
JIB€ TaKhe pa3pylIUTENIbHbIE pPEBOJIIOLUHN, KOTOpbIE IIEPEHECTH TpaXxaaHe
Poccuiickoit Umnepun 1 CCCP. Korga bucmapk npouén «Kanuram» Kaprna Mapkca,
OH CKa3ajJ, YTO TaKyl0 HMHTEPECHYIO HJCI0 HYKHO OBUIO OBl TJIE-TO HCIIBITATH,
Hampumep, B Poccnn. K yemy mpuBenm 3TH HCIBITaHMS XOpoIIo n3BecTHO. He
MEHBIIINE TOTPsACeHH pou3onuy u npu kpymenuu CCCP, korna mMorydas nepxasa
MpeBpaTHIach B MEJKHE OECIIOMOIIHBIE TOCYIapCTBa, KOTOPBIE XOISIT 1O MHUPY C
NpOTSHYTOH pyKoil. I Bce 3TH KaTakJIM3MbI B IIEPBYIO O4epeab ObUIM OeaCTBHEM /IS
JIOAEH, KOTOphle KMIM M KHUBYT B O3THX rocyiapctBax. CHauama TOTaJbHas
OparoyOuiicTBeHHas BOIHA, a IOTOM ITOJIYTOJIOTHOE CYIIECTBOBAHHE JJIsI MUJUIMOHOB
ed KuTenel, KOTIa HOBOSBICHHBIE KalWTAJIHCTBHI yKpaJld Te OOrarcTBa, KOTOPHIE

HETIOCUIIBHBIM TPYAOM CO31aBaJIN LEJIBIC ITOKOJICHU .

Ho paszBama CCCP s Obpl ycHEmIHBIM YYEHBIM, pabOTaBOIIM B CHCTEME
VYkpanHCKOH akajgeMuu HayK. JTa akajgemus otaudanack oT Akanemuu CCCP tem,
YTO B HEH MHOTHE YUpeXJeHUs paboTanu Ha MOJHOM XO03pacu€re, BBIMOJHSA
00OpOHHBIC 3aKa3bl. A MOJHBIN X03pacyéT, 1a eié ¢ BOCHHON MPUEMKOM, 3TO COBCEM
He TO Oe300ylauHOE CyIIeCTBOBaHME Ha OIO/KETe, KOTOPOE KYJIBTHBHPOBAJIOCH B

Axanemun Hayk CCCP.

U xorga rpsayn nepeBopoT 90-x romos, npepatuBmmiit CCCP B pywHBI, pyuHBI
ocraimuck u ot tex mpennpuaruii AH YCCP, xoropeie pabotanm Ha xo3pacuére,
MOCKOJIbKY Hcue3n OOOpOHHBbIE 3akasbl. Xo3pacuérHyto opranusauuo CKTh
OTUHT AH YCCP, B xotopoit pabortamo okono 3000 COTpYIHHMKOB, W Tae o
JUTNTETBHOE BpeMs ObLI 3aMECTUTEIIEM JIMPEKTOPa M0 HayKe, IIOCTUTTIA Ta JKE Y4acTh,
Y TPOMaJIHOE YHCIIO KBaJH(UIIMPOBAHHBIX CHEHHAINCTOB OCTAINCH U Oe3 padoThl 1
6e3 cpencTs k cymiectBoBaHMI0. Ho cypoBast mkosa xo3pacdéra He MpoIuIa sl HUX

IapoM. OTH CHENHANIHACTHI yMelnn paboTaTe W AOOWBATHCS ITOCTABICHHBIX IENEH,
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MMOCKOJIBKY Ha X03pacuéTe 3a KpacHBbIC Pa3roBOPHI O BEIMUYHM (DYyHIAMEHTAIBHOM
HAYKH JICHeT He IUIaTHiIK. B 9TOH TpYJHOW CHUTyaluH sl He M3MEHWI HayKe U JI0 CHX
TIOp MPOJIOIDKAI0 €F0 3aHUMAThCS, HO Telephb yXKe 3a CBOM CU€T. 3a MOClieHHE TO/IbI
omyOJMKOBaN mecth MoHorpaduii, Tpu u3 koropeix: Fedor Mende «New ideas in
classical electrodynamics and physics of the Plasma», Fedor Mende «Problem of
contempory phycics and method of their solution» u ®&énop Menne «CymiecTByer u
MarHUTHOE MOJIe» OMyOJIMKOBAHBI B JAHHOM HM3[ATEIbCTBE.

B cepennne 90-x rofoB MHE MOCYACTIMBHIOCH MMO3HAKOMUTHCS C TJIABHBIM
HHKEHEpOM bBermobepe3stHekoro  1epeBooOpadaThIBIOIIEIO KOMOMHATA, KOTOPBIH
Haxojutcs B nocénke benas bepé3ka mon BpsHckoM. DTOT KBanM(pUIMPOBAHHBINA U
OTBITHBIA CIEIHUAIUCT pacckazaJl MHE O OOJBIIMX MpobiieMax Ha KOMOWHATE,
CBSI3aHHBIX C CYIIKOW MIJIOMAaTEPUAIOB. Mayio TOTo, 4YTO SHEPreTUICCKHUE 3aTPaThl Ha
OCYIIECTBIICHHE TAKOW CYIIKM COCTABISUTH MMOYTH MOJIOBHHY 3aTpaT KOMOWHATA I10
omjare 3a OJJIEKTPOIHEPIHI0, TaK W KAYeCTBO BBICYIIECHHBIX MIJIOMATEPUAIIOB
OCTAaBIISUIO JKENaTh Jiy4inero. M oH Torja CpoCcHia MeHs, a He MOT OBl 51 IOMBITATHCS
peumnth 3Ty npobiemy. Tak poauaoch HOBOE HAMpPaBICHHUE B MOCH JEATEIBHOCTH.
OHO 0Ka3aJ0Ch OYECHb WHTCPECHBIM M IUIOJOTBOPHBIM, MPEXIE BCEro IO TOM
MPUYMHE, YTO 3TO ObUIA CephE3Hasi HAyYHO-HCCIIEA0BaTeNbCKas paboTa M0 PelIeH o
aKTyaJIbHOM MPUKJIIaHOM 3a/1auu. BriocaeacTBUM BBIICHUIIOCH, YTO, HE CMOTPS Ha TO,
YTO TAaHHBIM BHUJIOM JICATEIIEHOCTH 3aHUMAIOCh OOJIBIIIOE KOJIMYECTBO OPraHU3aIui U
(dupMm, MHOrME aKTyalbHbIE 3aJaydl [0 CYIIKEe [HJIOMATEPUAIOB JAJeKd OT
ONnTHUMAaNbHOrO pemieHus. OHU KacalTCs KavyeCTBa BBITYCKAGMOW  MPOAYKIIUH,
AaBTOMATHU3allMK  MPOIECCOB  CYIIKH, OSHEPreTUYEeCKUX  pacxojoB Ha e
OCYIIECTBIICHHE, a TAKXKE IIeHbI JIECOCYUIMJIbHBIX Kamep. HyxHO ObUIO cO3/1aTh
MpOCThIE, HaAEKHBIE U HENOPOTHE KaMephbl, NpeHa3HAYeHHbIC, [IPEXKIe BCEro, I
MAaJIOTO U cpenHero ousHeca. [IpuuéMm Takue KamMephbl, U3TOTOBICHHE KOTOPHIX OBLIO
OBl JJOCTYITHO JIF0OOMY CHELHAIUCTY, 00JIa1aloNneMy 3JIeMEHTapHBIMU HaBbIKAMH IO
CJIECApHOMY M CTOJISIpHOMY Jieiny. Apromar KajamHukoBa TeM W 3HAMCHHUT, YTO OH

IMPOCT B SKCIUITyaTalluu 1 HaJIEKHO BBIMOJIHICT CBOM (1)yHKIII/II/I B JIFOOBIX YCJIOBUAX.



VIMEeHHO Takue JiecOCyIIHIbHbIE KaMephl U MPECTOSIIO co3aark. U aTa 3aj1a4ya Oblia
ycmemHo perieHa. B HacTosmee BpeMs B XapbpKoBe W obmactu paboraer 18 Takmx
kamep. Hexotopeie u3 HUX paboTaroT yxe O6ojsiee 10 y1eT, ¥ HA B OJHOW M3 HHUX HE
OBUIO CEepbE3HBIX MOJOMOK. DTH KaMephl HE TOJIBKO MPOCTHI U HE TPEOYIOT OOJIBIINX
CPE/ICTB MJISi CBOEr0 M3TOTOBJICHMS, HO M HE HYXJAIOTCI BO BMEIIATEIbCTBE
orepaTopa 3a BECh IMKJ CYIIKH, Yero HEeT B KaMepax, BBITyCKAaeMbIX APYTUMH
NPEANPUATHIMH. YKa3aHHbIE KaMephsl OyAyT HAcTOIBKO IOIPOOHO ONMCAaHBI B

MOHOTPa(HH, YTO UX CMOXKET U3TOTOBUTH KAXKIBIH KEIAIOIIHHT.

CnenyeTr OTMETHTh, 4UYTO CYHIECTBYeT OYEHb OIPAaHUYEHHOE KOJIWYIECTBO
JUTEPATYpHI M0 CylIKe apeBecuHbl. Hanbonee moapoOHOit MoHOTpaduel mo aTomy
BOIpOCy cienyeTr cuutath MoHorpaduio B. M. KpeuertoBa [1], B xoTopoit coOpan
OOIIMPHBIN TEOPETHYECKHUH W 3KCICpUMEHTAIBbHBI Marepuas. OpHako 3Ta
MoOHOTrpadus JUIsi IPAaKTUKOB, OKEJAIOMIMX M3TOTOBUTH CYIIWIBHYIO KaMmepy
CaMOCTOATENFHO, @ 3TO TI'POMAJHOE KOJMYECTBO MEJIKHX M CPETHHX CTOJSPHBIX
MacTepCKUX, HE MPHHECET MHOro moib3bl. OHa HammcaHa CKOpee JUIl HaydHBIX

pabOTHHUKOB, 3aHUMAIOIIUXCS ATOM MPOOIIEMOit, YeM ISl YKa3aHHBIX MTPAKTHKOB.

IIpemnaraemass uuTaTear0 MOHOrpadusi, NIpPU3BaHA BOCIOJHHTH YKa3aHHBIN
npoben. B Heit Oyayr wuCmONb30BaHBI OTHCIBHBIC pPe3yibTaThl paboTel [1],

MpeACTABIIAIOINEC MTPAKTUYCCKYIO HCHHOCTb.

Pa3paboTKy, W3roTOBIEHHWE W BHEIPCHHE JICCOCYIIMIBHBIX Kamep 5 Bexy
coBmecTHO ¢ Hropem AnekceeBuuem IllypynoBbIM, KOTOpBIH SIBISETCS MOHUM

COABTOPOM.



§ 1. CymHoCTB, eJIb M 3HAYECHHE CYLIKH PeBeCHHBbI

B pactymem nepeBe coAepXHUTCA 3HAuMTENbHOE KoiaudecTBO Biard. OHa
HeoOXoanuMa JUTs TTOAJep KaHus JKU3HEACATENbHOCTH KIIETOK JepeBa. B mpupoaHbIx
YCIOBMSIX JKM3HM Jieca BJlara WIpaeT IOJIOKHUTEIbHYI0 pPOJb TakXke B KaXIOM
otMmepieM aepeBe. OHa crocOOCTBYET Pa3BUTHIO B JIPEBECHHE MHKPOOPTaHH3MOB,
CJIC/IOBATENIFHO, CBOCBPEMEHHOMY OHMOJIOTHYECKOMY €€ Pa3pyLICHHIO W YIT0OPEHHIO

IIOYBBI.

IIpu wucnonp3oBaHuKM CpyOJIeHHOW H 0OpabOTaHHOW JPEBECHHBI BO3HUKAET
HEOOXOAMMOCTh B IPEIOTBPALICHUH OHOJIOTMYECKOro e€ pa3pylieHus, MpHUIaHuH
JIPeBECHHE CTOWKOCTH TMPOTHB THUEHHs. Hawmboimee mNpoCTO 3TO IOCTUTaeTCS
yIaIeHHeM M3 JPEBECHHBI IOYTH BCel Biaru. TakMM CIIOCOOOM W3 HECTOMKOTO
CBIpbsl JIpEBECHHA IIpeBpaliaeTcs B OYEHb LEHHBIH Marephaj, COXPaHSIOUINHCS
JumTenbHoe Bpemst. OJHAKO Biary B M30BITOYHOM KOJIMYECTBE YacTO HCIIOIB3YIOT
JUIS TIpeIOXPaHEHHs APEBECUHBI OT THUEHUS. VI3 IPaKTHKN U3BECTHO, YTO MOBOIHAS
4JacTh CBaH, 3aTOIVICHHBIE OPEBHA U T. II. COXPAHSAIOTCS JUINTEIBHOE BPEMSI - IECATKI
u coTHH JeT. Croco0 3aTOIUICHUS IPEBECHOTO CBIPBS JUIS €r0 CE30HHOTO XPaHEHHS
HMIMPOKO HCHOJB3YIOT B (paHEpHOM NPOU3BOJCTBE, a MCKYCCTBEHHOE JOXKIICBaHUE
mrabeneit OpeBeH — B JecOnmIbHOM. [Ipy 3TOM U3 APEBECHHBI BIaroi BHITECHSETCS
BO31yX (B TOM 4YHCIE KHCIOPOJ), HEOOXOAMMBIH [UIs >KU3HENESTEIbHOCTH
JepeBopaspyuatonmx rpuoos. OcobeHHO OBICTPO (32 1—2 Mecsiia) B JieTHEE BpeMs
MOPTUTCS CPYOJNIeHHast, HO HE pa3/eslaHHAs M, CIEOBATEIbHO, HE NMPOCYIICHHAS B
KOPOTKHH CpOK, JApeBecHHa Oyka, Oepe3bl M OCHHBI; THHIOT M CBIPbIE JIOCKH,
VIIO)KEHHBIE B IDIOTHBIE mTabensd. [loaTomy HeoOXommmo OpeBHA ATHX JIPEBECHBIX
MOPOJI, a TaKKe KJIEHA, SICEHS, OJIbXHU, JIMMbI U Jp. CPOYHO PACIHIINBATE M 3aTEM
JOCKM HEMCIJICHHO CYHIHUTbL C MaKCUMaJIbHO I[OHyCTl/IMOﬁ HUHTCHCUBHOCTBIO.
OcHoBHEIE (haKTOphl THUEHUS JIPEBECHHBI: yMepeHHas Temmepatypa (5—40° C),
KUCIJIOPOJ BO3/lyXa U 3HaYMTeNbHas (HO He OJIM3Kasi K MaKCUMaJIbHOW) €€ BIIa)KHOCTb.

I[J'ISI COXpaHCHHA APEBECHHLBI KEJIATCIbHO, 4yTOOBI B pe3yIbTaTe 00€3BOKUBAHHS B
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HEll OCTaOCh MEHEe MATOM YaCTH BIIATH 110 OTHOIICHHIO K MAcCe CaMoil PeBECHHHBI,
a B CllyJae XPaHCHHs METOJOM AOYBIKHEHHS Macca BJIard JOJDKHA OBITH GOIbIe
Macchl camoit mpeBecHHbl. OTHOINCHHE MAacChl BJIATH K Macce CaMol JPEeBECHHBI
Ha3bIBAIOT €€ BIAXHOCTHIO. B OTMEUEHHBIX MPUMEPAxX BIAKHOCTh JIPEBECHHBI
coctasmster 0,2 (1. e. 20%) u Gonee (1. e. 6bomee 100%). Ecnu npeBecnna Oyner
HAaXOIUTHCS B YCIOBUSIX IKCILTyaTallil Ha OTKPBITOM BO3IyXE, BBUIY HEU30EKHOCTH
HOBTOPHOTO YBI&XKHEHHSI aTMOC()EPHBIMU OCAIKaMH IMpPEIBAPUTEIbHAS CYIIKa s

MPEAOXPaHEHHUs JPEBECHHBI OT THUECHNUS OCCIIONe3Ha.

Hambomnee »SKOHOMHYHBIH W pacIpOCTPAHEHHBIA METOX  00E3BOXKHMBAHUS
JIPeBECHHBI - 3TO €€ CYIIKa, OCYIIeCTBIsAeMass 3a CYeT MOJBOJAa K BIAXKHOMY
Marepually TeIUla HarpeTbiM BO3AYXOM (WJIM NPOJYKTaMU CrOpaHusi) M YyHOca
WCTIapuBIIEiicS BIard 3THM K€, HO YAaCTHYHO YBJIQKHUBIIMMCS M OXJIQJAHMBIIAMCS
BO3/1yx0M. J1J1s1 IpeBpalieHust OTHOrO KMJIOrpaMMa BOJIbI B TApOOOpa3HOE COCTOSTHHE
npu atMocepHOM naBieHHH Tpedyercs 3arpatuth okoio 2300 k/x (540 kxam)
sHepruu. [Iporecc ncmapenns BIary mpy MOMOIIN BO3AyXa MOXKET IMPOUCXOANUTH 0e3
MCKYCCTBEHHOT'O €ro MOJOIPeBa, YTO XapaKTEPHO Ul aTMOC(EPHOW CyLIKH, KOrjaa
HCTOJNB3YETCsl TEeIIOTa HATPETOTO COJHIIEM Hapy)KHOTO Bo3ayxa. Tak Kak 0o0BeM
BBIICIIAIONICTOCS M3 MaTepHualia mapa mpu oObIYHOM TeMiepatype cymku (50— 100°
C) npumepno B 1,2— 1,7 ThIC. pa3 Ooinblle 00beMa HCHAPHUBINCHCS BOMBI, IMap
yCcTpeMJIsieTCsl U3 HarpeToil APeBECHHBI B OKPYXXAIOUIMK BO3AYX M OTBOIMTCS WM.
CrnenoBarenpHO, AN CYIIKH HEOOXOOMMO C BO3MYXOM TIIOABOAWUTH SHEPTUI0 H
VHOCUTh TapooOpasHyl BIAary, T. €. OCYHICCTBIATH IMPKYJSAIMIO BO3AyXa II0
MaTepuany. [IpoOIDKHTENTBPHOCTh  Tpolecca CYIIKH — NIJIOMAaTepHanoB B
CTIEIMANBHBIX KaMmepax BechbMa 3HauuTenbHa (1—60 CyTOK) B 3aBUCHMOCTH OT
TOJIIIMHBI ¥ TIOPOJBI MHJIOMaTepuaioB. Tak Kak MpH 00JyBaHUH CYXHUM BO3IyXOM
MUJIOMaTepUallbl PaCTPECKUBAIOTCS, POLIECC CYIIKH MTPOBOASAT BO BIXKHOI cpene. B
9THX LENAX HCIOJB3YeTCsl Bjlara, WCIApHBLIAsCS M3 JPEBECHUHBI: BBILMICALIMH M3
mrabens yBIaKHEHHBI BO3IyX IIOBTOPHO IIOJOTPEBAalOT B Kajopudepax (Wim

JIO0ABISIIOT TOPSIYME MPOAYKTHI CTOPAaHUs) M BTOPUYHO HANpPaBISIOT B TOT JKE
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mTabenp marepuana, T. €. MPUMEHSIOT METOJl PEIMPKYJIAIHMUA Bo3ayxa. Bo Bcex
COBPEMEHHBIX CYIIWIBHBIX YCTAaHOBKAaX [UISI MHJIOMATEPHATIOB HCIIONIB3YeTCs

IIPUHLMII PELUPKYIBILIMOHHOrO MOABO/A TEIlIa K MaTepUaiy

KomnyectBo Biarm, cojepxaiieiics B CBeXecpyOJIEHHOW WM  CIUIAaBHOM
JIpeBECHHE, YMEHBIIACTCS N3-3a CTEKaHHS €€ B KHUAKOM COCTOSHUU (MEXaHHYECKOTO
00C3BOXKMBAHUS) WJIM MpPEBpAalICHUS JKUOKOCTA B Map, T. €. HW3MEHEHHI ee
arperaTHOro cocTosiHus. HauOosiee 3aMaHYMBO yIajeHHE BIAarH M3 JPEBECHHBI
UMEHHO B JKHJIKOM COCTOSHHMHM, Oe3 3aTpaThl Tella Ha ee NapooOpa3oBaHUE.
3aMedeHo, 9TO B O4YEHB CBHIPBIX JIeCOMaTepHaiax HEKOTOPHIX IPEBECHBIX Opox (OyK,
COCHa) Ipyu BEPTUKAJIBHOM IIOJOXKEHHUU B JICTHEEC BPEMsSA 4YaCTb BJIard BHYTPU
JIPEBECHHBI IIepeTeKaeT BHU3 U Ja)Ke BbITEKAaeT Hapyxy. [Ipu HarpeBaHWM JpeBECHHBI

3TOT 3P PeKT BO3pacTaer.

HccnenoBaHusMH YCTaHOBJICHO, YTO TIPH MPOMapKe OYKOBBIX IMHIOMATEPUATIOB B
cpele HaCBIIICHHOTO Mapa ¢ TeMmepaTypoit okono 100° C 3HaunTeIbHAS YaCTh BIATH
yIanseTcss U3 JIPEBECHUHBI B XXHUIKOW (ha3e MpPU TOPH30HTAIBHOM CIOKEHHH JOCOK
WM 3aTOTOBOK, T. €. IIPH IIONIEPEYHOM TOKE BJIard. BIIa)KHOCTB MX IPH TeMIepaType
oxono 100° C, atMoc(epHOM JaBIEHUU U MTPOJODKUTEIBHOCTH MPONAPKH HE MEHee
10 g moHmwkaercs ot HavanbHOM 70— 80% 1o 40%, a y OoJiee Cyxoil 0JHOBPEMEHHO
nporapuBaeMoll  OyKOBOHM JIpeBECHHBI MOBBIIIACTCS IOYTH 0 3TOTO 3HAYCHHUS.
[IponBwkeHne Biaru COBMAJAECT MPU 3TOM C HANPABIEHHEM TEIUIOBOTO IOTOKA B

APCBCCHUHC, BJIara NepeMeacTcs OoT OobLIeH TCMIICPATYPHI K MCHBIIICH.

Ecnu nmapooOpa3zoBanue BO BI@)XHOM MaTepHalle IPOMCXOJUT IIPH TeMIIepaType
paBHoit mwimm Beime 100° C, mpomecc CymIkd HasbIBaeTcs BhIMapuBaHueM. Ecmu
napooOpazoBaHUe IMPOMCXOMUT Ipu Temmeparype Biarn Hmwke 100° C, mpouecc

HasbIBaeTcs ucnapeHueM. Tak kak npu temneparype Hwke 100° C naBnenue napa

paBHO atmochepromy naBienuto (0,1 Mma, 1 Oap, 760 mm. pt. ctonba), B
aTMOC(EPHBIX YCIOBUAX Map MHTEHCHBHO MOKET OTBOAMUTHCS OT MaTepHalia JIHIIh

BMECTE C BO3AYXOM.



BrimapuBanme u3 moiycyxoro Marepuaia (KOrga Biara HaxXxoguTcid B
TUTPOCKOIIMYIECKOM COCTOSTHHHM) NMPOUCXOAUT IPH TEMIIEPaType BIaru U Marepuaia

Beime 100° C.

B 3umnee BpEMs IPCBCCUHA YaCTUYHO IMOJCHIXA€T HAa OTKPBITOM BO3JYXC (MeTO[[

CyOJIMMaIyn), KOoTr/ia Biiara rnepexouT U3 TBEPJ0ro COCTOSHHS B TapooOpasHoe.

Takum 00pa3om, Mo TEPMHHOM OOE3BOXKMBAHUE IOJPA3yMEBAIOT yAAJICHUE U3

JIPEBECUHEI BIIATH B JII000H ee (popMe 1 TFOOBIMUA BO3MOKHBIMH CIIOCOOAMH.

JpeBecuHa, HcHonb3yeMas B BHIE JOCOK U 3arOTOBOK B CTPOHUTEIBCTBE,
MaIIMHOCTPOCHHH, JiepeBooOpabdaThIBatoieM, MeOEIbHOM H JIPYTUX MPOU3BOICTBAX,
TOJBKO IOCJIC HAJUIeKallel NPOCYLIKM HPHOOpeTaeT OUONOTMYECKYl CTOHKOCTh
MPOTUB THUEHUSI, CIOCOOHOCTh COXPAHATH ()OPMY M pasMephl JeTayeil B M3IEIIsIX,
MaKCUMAJIBHYI0O MEXaHWYECKYI0 IPOYHOCTh MPU HAMMEHBIIEH IUIOTHOCTH, XOPOIIO
oOpabaTtbIBaeTCs, UMEET MUHUMAIBHYIO TEIUIONPOBOIHOCTD, JIEKTPOIIPOBOAHOCTE U
Ip. MexaHu4ecKasi IIPOYHOCTh JPEBECHHBI PE3KO BO3pacTaeT MO Mepe YMEHBLICHHS
KOoJNM4ecTBa Biaru B nuamasoHe Hibke 30%, mpudeM BO3pacTaeT HENpEephIBHO 10
yIlaJIeHHs] BCeW BJIary; 0JJHOBPEMEHHO JIpeBECHHA CTAaHOBHTCS Jierde. B psne ciaydaes
(Hanpumep, Npu JTocTaBKe OpEBEH CIJIaBOM) Macca OYeHb BIIAKHOW JIPEBECHHBI B
pe3ysibTaTte CyHmIKH yMeHbIIaeTcs BaBoe. Ilo Mepe mpochIXaHHWsS APEBECHHBI 10
CPaBHHUTEJIFHO HU3KOW BIIQXKHOCTH YJIYYINAIOTCS €€ TEXHOJOTHYECKHE CBOWCTBA -
YHCTOTA PACIWIIOBKH, CTPOTaHHA, HUTA(DOBAHUS, MPOYHOCTh CKICUBAHHS, Ka4eCTBO
oTeskd 1 aAp. OTHOBPEMEHHO TIOBBILIACTCS €€ TEIUIOTa CTOPAHKUS, YTO CYIIECTBEHHO

ITPpU UCIIOJIB30BAHNU JPEBECCHBIX OTXO/I0B B Ka4C€CTBE TOIIJIMBA.

B 3aBucumMocTH oOT yCHOBI/Iﬁ HCIOJB30BaHHUA JOPEBCCUHBI I1CJIb CYHIKH H
TpeOOBaHUS K OTJENLHBIM CBOMCTBAM BBICYLIMBAaEMOM JPEBECHHBI Pa3IMYHBI: NPU
MacCOBOM CYIIKE MIJIOMAaTepUalIOB Ha JIECOMMWIBHBIX 3aBOJAX 3TO IPEIOTBpAIIECHHE
MOCIIEAYIOMEr0  OMOJOTUYECKOTO  pa3pyIIEHHWs JIDEBECHMHBI M yMEHBIICHUE
TPAaHCHOPTHBIX HAarpy30K MpH JOCTaBKe IOTPEOUTENIO; IJIsI CTPOUTENILCTBA H
ZIepeBOOOPabOTKH, KpPOME TOTO, NPEAOTBpAIICHUE IMOCIEAyIomeld negopMmaiun 1

MPEXIEBPEMEHHOI'0 H3HOCA Pa3IMYHBIX YCTPOWCTB M HU3ACIHHA M3 Hee, a TakxKe
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yiydineHue ee PU3NKO-MEXaHUIECKUX CBOWCTB; B MEOCILHOM MPOU3BOICTBE, KPOME
YKa3aHHOTO, MPUAAHHE psfa TOJOXUTEIBHBIX TEXHOJIOTHUECKUX CBOMCTB; B
CHELUUANbHBIX IPOU3BOJACTBaX ((haHEepPHOM, CIIMYEYHOM, JPEBECHBIX IUIUT) -
NpuAaHie MaTepraly JOMOJIHUTENBHBIX CBOMCTB B COOTBETCTBHU C TPEOOBAHMSIMHU
TEXHOJIOTUYECKUX HIPOLECCOB 3THX TIPOU3BO/ICTB; B MY3bIKaJIbHOH
MPOMBIIICHHOCTH, KPOME BCETO MEPEYNCICHHOTO, JOCTHKEHHE OBICTPOTO CTapeHHs
(crabunmzanmm) npeBecHHB. Bo Bcex ciydasx IeNb CYIIKHM - TIpEeBpalleHHUE
JIPEBECHHBl W3 MPUPOTHOTO CHIPhSI B MPOMBIIUICHHBIH Marepuan ¢ KOPEHHBIM
YIYUYIICHUEM IIPU OTOM €€ 6I/IOHOFI/I‘ICCKI/IX, (I)I/I3I/IKO-TGXHI/I‘IBCKI/IX, TCXHOJIOTHYCCKHUX
U MOTPEOUTEIBCKUX CBOMCTB. B pesynmbpTare cymku momydaercss 00IaropoKeHHBIA
MaTepua, 0oyiee KaUeCTBEHHBIM U [EHHBIH, OTBEYaIOUi MHOTOOOPa3HBIM BEICOKUM
TpeOOBaHUSM, NPEABSIBISIEMBIM K HEMY B pa3JIMUHBIX [POM3BOJICTBEHHBIX |
OBITOBBIX YCIIOBHSX. XO3IHCTBEHHOE 3HAYCHHE CYIIKH JpeBecHHBI Benmko. Cymky
JPEBECHHBl Ha TPENIPHUIATUSAX OOBIYHO IIPOBOJAT 0 3aJaHHOW BEIUYUHBEI €e
BIIAXXHOCTH B CHEIHAJbHBIX CYIIMJIBHBIX yCTaHOBKaX. CyIIeCTBEHHBIH HEIOCTaTOK
HETIPOCYIICHHOW WJIM HEIOCYIIEHHOW JpPEBECHHBI - ee MOCIeAyromast
JOIOJIHUTE/IbHAA yCaJiKa B IEPIICHANKYJIIPHOM HaIllpaBJICHHUU K NJIMHE BOJIOKOH, YTO
MPUBOJMT K BOSHUKHOBEHHMIO 3a30POB B COIPATAEMBIX JETAIAX, UX KOPOOJCHUIO B
Pa3IUYHBIX HANpaBJICHUAX, PACTPECKUBAHUIO U T. I. BciieacTBue 3TOro M3nenue B
KOPOTKMH CpOK TMOCI€ U3TOTOBIEHUS pE3KO CHIDKAeT CBOM KauyeCTBEHHBIE
MOKazaTeN WM [PUXOIUT B  HErogHocTb. ClienoBaTeNbHO, MOBBIIICHHOE
COJIep’KaHMe BIIATH B JIPEBECHHE NPH BHIPAOOTKE M3 HEe MPOAYKIMU HEJOMYCTHMO;
MPOXYKIUsl OyZleT HM3KOKAa4eCTBEHHOM, C MajbIM pecypcoM ciyxObl. Hampumep,
Mebens ( ObITOBas], INKONBHAS U T.I.) U3TOTOBIICHHAS W3 HEIOCYIICHHON APEBECHHEI,
MPUXOJAUT B HETOMHOCTHh 3a 2—4 TOja; aHajoruyHas MebOenb, W3TOTOBIEHHAs U3
XOpOLIO BBICYIIEHHOTO MaTepuana, ciyxut 20—40 et u 6oinee, T. €. npuMepHO B 10

pas3 nosnblre.

HepeBoobpabartbiBatomne W MeOeIbHBIE TpeanpuaTus OyayT paboraTh B

Oompmolr  Mepe  HedpdekTHBHO, ecnM  CymIKa — JOpeBEeCHHBI Ha  HHUX



HCYIOBJICTBOPUTCIIbHA H Bblpa6aTBIBaeMaﬂ MMPOAYKIUA B YCJIOBHUAX OKCIUTyaTalluH
OBICTPO NPHUXOAUT B HETOJHOCTb. [IBEpH, OKOHHBIE KOPOOKM, HACTHIBI TIOJIOB H
MEPEKPBITHS, W3TOTOBJICHHbIE W3 HEJIOCTaTOYHO MPOCYIICHHON IpeBECHHBI, uepes3
HEKOTOPOE BpEMsI PACCHIXAlOTCA, B HHUX IOSBISIIOTCA IIENIH; JABEpU U JIBEPHBIC
KOPOOKH IepeKaIlNBaIOTCs, MOJIOBBIC JIOCKM M JJIEMEHTHI TEPEKPHITHSI KOPOOSTCS,
HITyKaTypKa pa3pylaeTcs, KOHCTPYKTUBHBIE AEPEBSIHHBIE 3JIEMEHTHI IOPaXKaroTcs
rpubamu U T. A. B 3uMHee BpeMs Takas IOCTPOWKA, MOTEPSBINAs T€PMETHYHOCTS,
MPOIYBAcTCsl BETPOM. Bckope mocime coopyKeHHs €€ NPHUXOAWUTCA KalUTaIbHO
PEMOHTUPOBATD. Brnaxnas nIn HEIOCYHICHHAasA JAPEBECHHA qacTo IIOPTUT
COIPUKACAIOIINECS WM CONPSDKEHHBIE C HEH MaTepUalbl, M3JCIHUS WM MPOMYKTHI.
[Tpu sTOM YOBITKM OOBIYHO BO MHOTO pPa3 MPEBBINIAIOT HCXOIHYI) CTOMMOCTB
npeBecunsl. Iloutn Bce mNwiIoMmarepuansl ClEAyeT BBICYLIMBATb Ha MeECTE€ HX
paclUIOBKH, MIPUYEM HEMEAJICHHO, U JKEJIATENbHO B €IMHOM MOTOKE C PACIHIOBKOM.
IIponecc ux cymku Hajgo paccMaTpUBaTh KaK HEOTHEMIIEMYIO YaCThb TEXHOJOTHU
M3TOTOBIICHHS JTOCOK W 3aroTOBOK. HempocylneHHyI0 ApeBeCHHY HENb3sl CUHTATh
MaTepuajJoM H, TeM Ooyiee, TOBAapHON NPOMYKIMEH, MOJUICKAIIeH pearn3aIii.
[MoTpeOuTensiM JOMKHBI OTTPYXKAThCS CYXHE MUIOMAaTepHanbl, TaK Kak IpH
TPAHCHOPTUPOBKE BIAXKHOM JpEeBECHHBI H3JIUIIHE PACXOAYIOTCS CpeAcTBa Ha
IMEPEBO3KY I'pOMAAHBIX KOJMYCCTB BOIBI, COCTS_BJ’[S{IOH_IGI‘/‘I OKOJIO ITOJJOBHHBI MAaCChI
camoit npeBecuHbl. Kpome TOro, BiakHas ApeBECHHa B IyTH YacTO IMOPTHUTCA.
HenpaBuibHbIi nporiece CyIIKM NMPHUBOMUT TAKXKE K 3HAYNUTEIBHBIM yOBITKAM H3-32
BO3HMKHOBEHHS HAIPSHKEHUH, KOPOOIEHHS M TpemuH B MaTtepuane. Hemomyctumo
HapylIeHHe TEXHOJOTHUH CYIIKH IIOCPEICTBOM JOCPOYHOH BBITPY3KH H3 Kamep
HEJIOCYIIEHHOTO MaTeprana. HeynoBineTBopuTenbHAs CyIIKa M BBITYCK OpaKOBaHHOU
MPOIYKLIUH B CYIIMJIBHOM IIEX€ MOTYT OCTaBaThCsA JOJITO€ BpeMsl HE3aMCUCHHBIMH,
MOCKOJIbKY Pe3yJbTaThl Je(eKTHOM CYIIKM MpU OTCYTCTBUH JIOJDKHOTO KOHTPOIS (32
HEPaBHOMEPHOCTHIO BJIAKHOCTH BBICYIIEHHOTO MaTepuana HIH €ro HeIOCYIIKOH)
CKa3bIBAIOTCS Yepe3 3HAYMTEILHOE BPEeMsl 110CIIe BHIPAOOTKH MPOIYKIIMH, KOT/a OHa

OI1adycHa HOTpC6I/ITCJ'I€M 1 HaXOQUTCH B OKCIUITyaTalluu. CyHIKa O6XO,HI/ITC$I HEA0POIro
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- okouio 10% OT cTOMMOCTH BBICYIIMBaEeMOI ApEeBEeCHHBI. Pacxopl Ha 00yCTpPOICTBO
CYIIFJIBHBIX yCTAaHOBOK 3a BpeMs X neiictBus (okomo 10 mjer) paBHbl 1% oT

CTOUMOCTH BLICyHlHBaeMOﬁ B HUX JPEBCCUHDI.

§2. BaaxHblil BO31yX M ero cBoiicTBa.

B nmpupone HeT cyxoro Bo3qyxa, B KOTOPOM OTCYTCTBYIOT Mapbl BOJbL. Taxoi
BO3AYX MOKHO IOJIYYMTb TOJIBKO CIIELUATbHBIMU METOJAMHU, HAIIpUMEp, IPOIYCTHUB
BIIXHBIA BO3AYX Yepe3 3MEEBHK, PACIOJIOKCHHBIH B XKHIKOM azore. Ilpm Takoif
IpoLeAype MpH MPOXOXKACHUN BO3/yXa Ye€Pe3 3MECBHK Mapbl BOJBI KOHJICHCHPYIOTCS

Ha BHYTPEHHUX CTEHKaX 3MEEBUKA, M HA €r0 BBIXO/E OyJeT MOTyUYeH CyXOH BO3AYX.
Ecnu nMeercss cMech JIOOBIX Ta30B, TO KaKIbIA OTAEIBHBIN Ta3 B TOH CMECH
XapaKTepu3yeTcsl NapLUualbHbIM JaBlieHueM. IlapnuansHoe napieHue P, 310 TO

JIaBJICHUE Ta3a, KOTOPOe OH OyAeT OKa3blBaThb OH CTEHKH COCYZd, €CIH U3 3TOTr0
cOCyJla yJIaluTh BCe OCTajlbHbIE Ta3bl. CyMMa BCEX MapLUalbHBIX JaBICHUN Ta3oB,
COCTaBILIIOIIMX aTMocdepy, paBHa aTMOCPEPHOMY aBICHHIO. [IoCKOIBKY BOJSHBIE
napsl, BXOJSIIHME B COCTaB aTMOC(EpbI TakKe SIBISIFOTCS Ta30M, TO U OHH UMEIOT CBOE
napruanbHOe jAaBieHue. [lpu 3agaHHON Temmeparype eauHHIa 00BEMa CyXoro
BO3/lyXa MOXKET PacTBOPHUTH B ce0e TOJIBKO ONpeesIEHHOE KOJMUECTBO BOBI B BHIC
napa. Y yem BBbIIE TeMmeparypa, TeM OoJbIliee KOJIMIECTBO BOJSHOTO IMapa OyneT B
nosydeHHo cmecu. Ecmu, mpu 3amaHHON TeMnepaType, AOCTHTHYT Mpenen Takou
PacTBOPUMOCTH, TO TaKOM BO3AyX Ha3bIBAETCS HACBHIIICHHBIM BIIAKHBIM BO3IyXOM.
TakoMy BO3IyXy COOTBETCTBYET BIIOJHE OMNpPEIEIEHHOE KOJIUYECTBO BOMBI,
MpUXOZsIIeecs] Ha eAMHHUIly 00BEMa CyXOoro BO3AyXa U BIOJHE ONpeneiéHHOE

napauuajbHOC JaBJICHUC IMAapOB BO/IbI PH’ KOTOPOE€ HAa3bIBACTCA PAaBHOBECHOCTHBLIM

WIA JaBIICHHEM HACHIIEHWs BOASHOTO Tapa. PaszmmyaioT aOCONIOTHYIO W

OTHOCHUTEIIBHYIO BJIAXKHOCTH BO31yXa.

AOGComoTHas BIaXHOCTh 3TO KOJHYECTBO BJATH, coJepXaleiics B OJHOM

KyOH4yeckoM Mmerpe Bo3nyxa. Mcuncnsercs takas BIaHOCTb B I/M3. Mcnone3syercs
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TAaKKC€ TaKOC IIOHATHUE KaK BJIAroCOACpKaHUEC BJIAKHOTO BO3aYyXa d, KOTOpO€

YKa3bIBA€T HAa KOJMYCCTBO BO/IbI, KOTOPOC COACPIKUTCA B OTHOM KHUJIOTpaMM€E CyXOoro

m
Bo3ayxa d =—— rie M - Macca BOIAbl B IpaMMax, COJEPIKalIascs B OIHOM

M >
KHJIOTPaMMe CYXOro Bo3ayxa, a M - Macca OHOr0 KMJIOrpaMma CyXoro BO3ayXa.

B cBa3u ¢ TeMm 4TO mpH ONpeAeNEHHOW TeMmIepaType BO3AyXa B HEM MOXET
MaKCHMaJIbHO COJEPXAaThCS TOJBKO OIpPEAEIEHHOE KONWYEeCTBO Biard (c
YBEIMYEHUEM TEMIEPAaTypbl MAaKCUMAJIbHO BO3MOXKHOE KOJIMYECTBO  BJIArH
YBEJIMYMBAETCS, C YMEHBIICHHEM TEMIIepaTypbl BO3IyXa OHO YMCHBIIACTCA),

BBOJHUTCA ITIOHATHUC OTHOCHTEIIbHOH BIIAXKHOCTH . KOTOpas U3MEPSICTCA B IIPOLICHTAX

P
@=-100%,6 rme P, u P, - mapuuanbHoe M DPaBHOBECHOCTHOE IABJICHUE
H

BOJISHOTIO Mapa MNpHU AAHHOW TeMmmepaType. [laHHbBIE O BIAroCcOIEp>KaHUU BIIAXKHOTO
BO3/lyXa B 3aBUCHMOCTH OT OTHOCHUTEIHHOW BIIAKHOCTH IIpHBeIeHBI B Tabmuie Nel.
Jns  ompeneneHuss  OTHOCHTENBHOM — BIQXXHOCTH — BO3AyXa  HCHOJIB3YIOTCS
MICUXPOMETPHYECKUE TaOJIUIIBI, B KOTOPBIX MO Pa3sHOCTH MOKAa3aHUHA MEXIY CyXUM H

BJIQXKHBIM TEPMOMETPAMHU MOKHO OIIPEACIIATE OTHOCUTEIIBHYIO BIIAXKHOCTH BO34yXa.

Tabmuia Nel
BnaxksocTs Bo3myxa 9%

T | 100 90 80 70 60 50 40 30 20 10 5 0

d d d d d d d d d d d d
0 3,8 3,5 3,1 2,7 2,3 2 1,5 1,1 0,8 0.4 02 |0
10 | 7.8 7,0 6,2 5,4 4,6 3,9 3,1 2,3 1,5 0.8 04 |0
20 15 13.5 12 10,4 9 74 5,9 4,4 3 1,5 07 |0
30 | 28 25 22 19 16 14 11 8,1 5.4 2,7 1,310
40 | 50 45 39 34 29 24 19 14 9.4 4.7 23 |0
50 | 88 78 69 59 50 41 33 24 16 7,8 39 |10
60 | 156 | 137 | 119 | 102 85 69 54 40 26 13 63 |0
70 | 268 | 246 | 210 | 176 | 145 | 116 90 65 42 20 10 |0
80 | 571 | 471 | 387 | 314 | 251 196 | 148 | 104 66 31 15 10
90 | 1509 | 1097 | 818 | 616 | 463 | 344 | 248 | 169 | 103 48 23 | 0
10 - 5754 | 2559 | 1488 | 955 | 635 | 423 | 271 158 70 33 10
0
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Tabnuma Ne2

[Toxazanus Pa3HOCTH OKa3aHMIi CyXOro ¥ BIaKHOTO TepMOMETPOB, °C
TepcMy(’)‘SZ‘T’pa, 0 1 2 3 4 5 6 7 8 9 |10
°oC OTHOCHUTENBHAS BIAXHOCTH, %
12 100 89 78 68 57 48 38 29 20 11 -
13 100 89 79 69 59 49 40 31 23 14
14 100 89 79 70 60 51 42 34 25 17
15 100 90 80 71 61 52 44 36 27 20 |12
16 100 90 81 71 62 54 46 37 30 22 |15
17 100 90 81 72 64 55 47 39 32 24 |17
18 100 91 82 73 65 56 49 41 34 27 120
19 100 91 82 74 65 58 50 43 35 29 |22
20 100 91 83 74 66 59 51 44 37 30 |24
21 100 91 83 75 67 60 52 46 39 32 26
22 100 92 83 76 68 61 54 47 40 34 |28
23 100 92 84 76 69 61 55 48 42 36 |30
24 100 92 84 77 69 62 56 49 43 37 |31
25 100 92 84 77 70 63 57 50 44 38 |33
Tabmuma Ne 3

T Pa3HoCTh MOKa3aHMil CyX0oro M BIaXXHOTO TepMOMETPOB, °C

cyx

ep | 1 |2 [3 [4 [5 [6 [7 [8 [9 [0 11 J12 [13 14 [I5

OTHOCUTENbHAS BIAXKHOCTH, %0
30 [93 |87 [79 [73 [66 [60 [55 [50 [44 [39 [34 [30 [25 [20 |16
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32 194 |87 |80 |73 |67 |62 |57 |52 |46 |41 |36 |32 (28 |23 |19

34 194 |87 |81 |74 |68 [63 |58 |54 |48 |43 |38 [34 |30 |26 |22

36 |94 |88 |81 |75 |69 |64 |59 |55 |50 [45 (40 |36 (32 |28 |25

38194 |88 [82 |76 |70 [65 |60 |56 |51 |46 |42 |38 |34 |30 |27

40 |94 |88 |82 |76 |71 |66 |61 |57 |53 |48 |44 |40 |36 |32 |29

42 194 |89 |83 |77 |72 |67 |62 |58 |54 |49 |46 |42 |38 |34 |31

44 |94 |89 |83 |77 |73 |68 |63 |59 |55 |50 |47 |43 (40 |36 |33

46 {94 |89 |84 |78 |74 |69 |64 |60 |56 |51 |48 |44 |41 |38 |34

48 |95 |90 |84 |79 |74 |70 |65 |61 |57 |52 |49 |46 |42 |39 |36

50195 |90 (84 |79 |75 |70 |66 |62 |58 |54 |50 (47 (44 |41 |37

52195 |90 |84 |79 |75 |71 |67 |63 |59 |55 |51 [48 [45 |42 |38

54195 |90 |84 |80 |75 |72 |68 |64 |60 |56 |52 [49 [46 |43 |39

56 195 |90 |85 |80 |76 |72 |68 |64 |60 [57 |53 [50 |47 |44 |41

58 195 |9 |85 |81 |77 |73 |69 |65 |61 |58 |54 |51 [48 |45 |42

60 [95 |90 |86 |81 |77 |73 |69 |65 |61 |58 |55 |52 (49 |46 |43

62 195 |91 |86 |81 |78 |74 |70 |66 |62 |59 |56 |53 [50 |47 |44

64 195 |91 |86 |82 |78 |74 |70 |67 |63 |60 |57 |54 |51 |48 |45

66 |95 |91 |86 |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

70 196 |91 |87 |83 |79 (76 |72 |68 |64 |61 |58 |55 |53 |50 |47

72196 |91 |87 |83 |79 |76 |72 |69 |65 |62 |59 [56 [53 |50 |48

74 196 |92 |87 |84 |80 |76 |73 |69 |65 |63 |60 |56 |54 |51 |49

76 196 |92 |87 |84 |80 |77 |73 |70 |66 |64 |61 |57 [55 |52 |50

78 196 |92 |88 |84 |80 |77 |73 |70 |66 |64 |61 |58 |55 |53 |51

80 |19 |92 |88 |84 |8 |77 |74 |70 |66 [65 |61 [59 |56 |53 |51

82 196 |92 |88 |84 |80 |77 |74 |71 |67 |65 |62 |59 [56 |54 |52

84 196 |92 |88 |84 |8 |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

88 196 |92 |89 |85 |81 |78 |75 |72 |69 |66 |63 |60 |57 |55 |53

T Pa3HocTb noKa3aHuii CyXoro u BJIa)XHOTO TEPMOMETPOB, °C

cyx

sz 16 [17 [18 [19 [20 [21 [22 [23 [24 |25 [26 |27 |28 [29 |30
OtHOcHUTEIbHAS BIAKHOCTD, %

30 | - - - - - - - - - - - - - - -

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

34 | 14 15 |- - - - - - - - - - - - -

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

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

40 | 26 23 120 |16 |- - - - - - - - - - -

42 | 28 25 122 |19 |16 |- - - - - - - - - -

44 | 30 27 124 |21 |18 |- - - - - - - - - -
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46 | 31 28 |25 |22 |20 [18 |16 |- - - - - - - -
48 | 33 30 |27 |24 |22 |20 |17 |- - - - - - - -
50 | 34 31 129 |26 (24 |22 (19 |17 |14 |- - - - - -
52 |36 33 |30 |27 |25 |23 |20 |18 |16 |- - - - - -
54 |37 34 132 |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 |16 |- -
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 tabmrmax Ne 2 u Ne 3 mpuBeneHsl JaHHBIE A7 OTPEACICHUS BIAYKHOCTH BO3IyXa
0 MCUXPOMETPUUECKON Pa3HOCTH TEMIIEPATyp CYyXOro U BJIAXKHOTO TEPMOMETPOB B

MIUPOKUX Npeacjiax U3MCHCHUA TCMIIEPATYPhI U BJIAKHOCTU BO31yXa.

Tabnauma Ne 2 wucmonp3yercss Ui ONPEACICHUS OTHOCHTEIBHOW BIIAYKHOCTHU
atMochepel, a Tabmmma Ne3 wmcmonp3yeTcss JUIA  ONpENCNiCHWs TapaMeTpoB

CYIIMJIBHOTO areHTa (Bo3AyXa) B CYIIMIBHBIX KaMepax.

§ 3. T'UrpoCKONMUYHOCTH IPEBECHHBI

Bona HaxoouTbcs B APEBECUHE JBYX OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTax: B
00BEME KIIETOK - 3TO TaK Ha3blBaeMas CBOOOJHAs Bilara M B CTEHKaX KJIETOYHBIX

obosouek. Takylo BiIary Ha3bIBalOT TUTPOCKOMUYECKOM UM CBSI3aHHOM.
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MakcumanbHOE KOJMYECTBO CBSI3aHHOM BIlarM, KOTOPOE MOXKET HAaXOAMTHCS B
JIpeBeCHUHE, IPUMEPHO OJUHAKOBO IJISl BCEX APEBECHBIX MOPOJ M COCTABISACT IIPHU
KOMHAaTHOM Temieparype okoiio 30%.

Bces Bnara Beime 30% siBiasieTcss cBoOoaHOW. McmapeHue cBOOOJHOW BIard U3
JPEBECHHBI MPOUCXOAUT C TAaKUMHU K€ HYHEPreTHUYECKHMH IOTEPSIMH, KaK M CO
CBOOOIHON TMOBEPXHOCTH BOJBL. Temjora McrmapeHusl BOABI NMpH aTMOChHEepHOM
naBineHnn coctaBiseT 2260 x/x/kr (540) kxan/kr. Jus TOoro, 9ToOBl HCHAPHUTH
OJIMH KUJIOTPaMM BOJBI, HYKHO H3pacxonoBaTs l. 6 kKBT/4 anexTpoIHepru.
MakcumanbHOe 3HAYCHHE BIAKHOCTH JPEBECHUHBI, HPU KOTOPOH BO3MONKHO
noryomenne (CopOIus) €10 BIaru U3 HACHIIIEHHOT'0 TapOM BO31yXa, OIpeneseT
mpelen TUTPOCKOIMYECKOTO COCTOSHUSI APEBECHHBI M MOXET OBITh HA3BaHO
MpeleOM TUIPOCKONMYHOCTH. Takum o00pa3oM, mpenea TUrPOCKONMHYHOCTH
o0o3HaYaeT rpaHMYHOE 3HAYCHHE BJIAXKHOCTH MEXIYy HaxoIsALIeicss B KIETKax
JIpeBECHHBI NIPH KOMHATHOHW TeMmmeparype rurpockonuueckoi (mo 30%) u cBo-
6onHoi (BbIe 30%) BIArow.

[Ipu moBBIIEHNH TEMIIEPATYPHI MPEET TUTPOCKOTTMYHOCTH MOHMXKaeTcs. Taxk,
€CJIM Ipu KOMHAaTHOH TEMIIEPATYPEC NPCACTT TUTPOCKOMUYHOCTH APEBECUHBI BCCX
mopoJ B M1000# yactu cTBoJIa 0kojo 30%, To mpu 60° C okoso 26%, a mpu 90° C
CHUXaeTcs npuMepHo 10 20%.

Hcnapenne CcBsI3aHHO#M Blaru, HaxoAasdmeiicss B KJIETOYHBIX 000JI0YKaX,
3aTpyJIHEHO, W JUIsl €€ NOTJIOMICHHS BO3JYyX JOJDKEH OBITh CyIe, a pacxon
TEIUTOTH MOBHIIEHHEIM. [Ipr 3TOM TemoTa McnapeHus CBA3aHHOMN BJIaTH MOXKET
yBenmuuBatbes 10 3600 xx/kr (860 kkan/kr) [1].

Cyxas gpeBecuHa oOnagaeT OOJBIION THTPOCKONMWYHOCTBIO, W, OyIydd
nmoMeleHa BO BIaXHYI0 artMmocdepy, OblcTpo morjomaer Buary. Kaxmomy
3HAUYEHUIO TEMIIEpaTypbl W BIAXKHOCTH BO3JyXa COOTBETCTBYET pPaBHOBECHas
BJIQ)KHOCTH JpEBECHUHBI. PaBHOBECHAS BJIaKHOCTH 3TO Ta BIAXKHOCTb, KOTOPYIO CO
BpeMEHEM NMPHOOpETaeT ApeBecuHa, HaX0AiCh BO BJIaXKHOM BO3JyXe€ C 3aJaHHOU

TeMr[epaTypoﬁ n BJIaXXHOCTBIO. Tonkue nujioMarepualibl JOCTUT AT
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paBHOBeCHOﬁ BJIAJKHOCTHU CKOpPE€E, 4Y€M TOJICThIC. HpOHCCC IOTJIOIICHUA BJIaru
HOCHUT DJKCIIOHCHIIHAJbHBIN Xapakrep, n OCHOBHOC  KOJHWYECCTBO BJIaru
nmujioMaTtepualibl MNOTJIOMAaT HWJIW OTAAIT 3a IEPBBLIE CYTKHU Hpe6I>IBaHI/IH B

HOBBIX YCJIOBUAX.
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Puc . 1. luarpamma paBHOoBecHOH BnaxkHoctd H.H.Uynuikoro.

ﬂﬂﬂ OIIPEACIICHU paBHOBCCHOﬁ BJIaXXHOCTH IIOJIC3HO  ITOJB30BATHCA
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nuarpammoit H. H. Uymunkoro, kotopas mnpuBeneHa Ha puc. 1. 3mecs 1o
BEPTUKANBHOW OCH OTJIOXKEHAa OTHOCHUTEIbHAs BIAKHOCTH BO3IyXa, a IO
TOPU3OHTAIBHOM - €r0 TeMIepaTypa.

Kak mnonb3oBaThcs d3TOM auarpammoi? JInsi HaxXOXJIE€HHUS OTHOCUTENbHOM
BIIQXKHOCTH OKpYXKalomien aTMocdeps cienyer BOCIIOJIB30BATHCS
ncuxpoMerpudeckuMu TabmunamMu Ne2 u Ne3. TTonb3ysich 3TUMU TaOJUIAMH, 110
Pa3HOCTH TEMIIEPATyp MEXAY CYXHUM M BIQXHBIM TEPMOMETPaMHU HaXOIAT
OTHOCHTEINIbHYIO BIXKHOCTH aTMocdepsl. BiaxxHbI TepMOMETp H3rOTaBIHBAIOT,
oOMaTeIBasg €ro TOHKUM CJIOEM TKaHHU U 3aTEM OKYyHas B BOOY.

Jns Gomee OBICTPOTO YCTAaHOBIEHUS TEMIEPATYPHl, KaAK CYXOH, TaK M MOKPBIil
TEPMOMETp KEJIATeNbHO 00MyBaTh MPHU MOMOLIM BEHTHWJIATOPA WIH KaKUM JINOO
IpyruMm cnocobom. Ecim m3BecTHa TeMreparypa BO3JyXa U €ro BIaXXHOCTb, TO
paBHOBECHOE 3HAYEHHE BIAXKHOCTH JPEBECHHBI HAXOIUTCS Ha IIEPECCUCHHUHU
JUHUHA 3alaHHONW TEeMIIepaTyphl U BIAXHOCTH Bo3ayxa. CleayeT yYUTHIBATh, UYTO
IS TOro, 49YTOOBI TIPEABAPUTEIBHO BEBICYIICHHAss JPEBECHHA JIOCTHUIIIA
PAaBHOBECHOW BIIAXXHOCTH C OKpY’Karommie arMocdepoii, TpedyeTcss BpeMs U, 4eM
TONIE WHIOMaTepuajsl, TeM Oonbliee Bpems ansi 3Toro Tpebdyercs. [ns
copTaMeHTa TOJNIUHOW okoyio 50 MM Ha 3TO Tpebyercs okoyio 2-X cyTok. Ho
MTOBEPXHOCTHBIE CJIOM CYXO#l ApeBeCHHBI, KaK HaOHMpPAarOT, TaK M OTHAIOT BJAry
oueHb OblcTpo. Jlaxke momas MoJ A0XK/1b, YTO ObIBAaET BO BPEMS TPAHCIIOPTHPOBKHU
CyXO#il JApeBecHMHBI, TPOMOKIIHE MNWIOMaTepuaasl OBICTPO INPHOOPETAIOT
PAaBHOBECHYIO BIAXKHOCTB ¢ aTMOC(epoii TOTo MOMEIIeHUSI B KOTOPOM HaXOIATCA.
[Ipomoxmue mIIOMaTepUaNIbl CIEAYeT YIOKHUTh B CyXOM TIOMCIICHHH Ha
MPOKJIAAKAX M Yepe3 HEKOTOPOe BPeMs UX MOYKHO MTyCKAaTh B IPOU3BOACTBO.
Ilepen Tem, kak 3arpy3uTh HUJIOMAaTEepHUalbl B CYIIMJIBHYIO KaMepy HUX OYCHBb
JKeJaTeNnbHO TMPOCYIIMTh Ha CBeXXeM Bozayxe. g 3Toro mnuiaoMaTepuansl
CKJIQJBIBAIOT B mITaless Ha mpokiankax tonmuHord 25-30 mMm. C mensio Oonee
WHTEHCUBHOW €CTECTBEHHOW KOHBEKLMHW LITabess He cieayeT AellaTh LIupe 2-X

MCTPOB. HpI/I YKIQAKE AOCOK HUX KCJIATCJIbHO YKJIAAbIBATh HE BIUIOTHYIO JAPYT K
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JIpYTy, @ OCTaBJIATh MEXAYy HUMHU 3a30pbl (mmanuu) 3-5 cm. Ecim mraGens
YKIaAbIBAIOTCS HE IO HAaBECOM, TO B KaueCTBE IIOCICAHEr0 CJOSA CIELyeT
UCIOJIb30BaTh OpakoBaHHbBIE AOCKH HIIM ropObutd. Bo u30exaHue mpoMoKaHUs
mradeneld BO BpeMs JOXKIS WX YKPBIBAIOT MIM(EpOM WIHM APYTUM KPOBEIbHBIM
MaTtepuaioM. Bo m3bexxanue momanaHusi CONHEUYHBIX Jy4yell Ha Kpas mradelne,
UX TaK¥Ke OTPaxaaroT.

B nernee BpeMms Takas IpenBapUTENbHAs CYIIKA MOJDKHA JIIUTHCS OKOJIO
MecsIa, B 3MMHEE BPEMS B MOJITOPA ABa pa3a AOJbIIE. YKa3aHHOE MEPONpPHUITHE

JaéT BO3MOXKHOCTh MIPUMEPHO B 2 pa3a COKPATHTh IHEPro3aTpaThl.

§ 4. CpoiicTBa BJIaKHOW W CYXO0il JpeBEeCHHbBI M IPOIECCHI,
NPOHUCXOAALINE B IPeBEeCHHE BO BpeMs CyIIKH

JpeBecuna, Kak MpUPOIHBII oIMMep, 00/1a1aeT YIpYyro-Bsi3KMMH CBOHCTBAMH: B
HarpeToM BII2)KHOM COCTOSTHHM OHA JIETKO Ae(hOPMHPYETCs KaK yIpyro-Bs3Koe Telo,
a B CyXOM COCTOSIHMM B OOJBIIEH Mepe - Kak yrnpyroe. XapakTepHas 0COOCHHOCTb
MIJIOMAaTEePUaliOB NPH WX BHICYIIMBAHUM - BO3HWKHOBEHHE B HUX nedopmanuii u
HanpspkeHuil.  Jlehopmaru  TPOSIBISIFOTCS. B IIONIEPEYHOM K JUIMHE BOJIOKOH
HarpapieHun. JeopManyy Mo CeyeHUIo MaTepHhata BO3HUKAIOT 0e3 MPHII0KEHHS
BHEIIHUX CHJI, TO3TOMY MOTYT OBITh Ha3BaHbl BHYTPEHHMMH. Pazaudarorcs
oOpaTuMble yrpyrue neGopMalvi APEBECHHBI, BKIIOYAIOIINE IPH JUINTEIBHON
cymke aedopmanuio yHpyroro mocjeleicTBusl (Ha3blBaeMble MHOTJA YIPYro-
9JIaCTUYECKUMH), 1 HEOOpaTHMBIE, OCTATOYHBIE C OJHOBPEMEHHBIM IIPOTEKAaHUEM HX
BO BPEMCHH B IIONEPEYHOM CEUCHHWH BBICYIIMBAEMOro copTuMeHTa. Hamboiee
OMacHbIM OpakoM TpH CyIIKE TBEPABIX MOPOJ SBIISETCS IOSBICHHE BHYTPEHHUX
TpEImunH U MUKpOTpenrH. [IposiBIeHne Takux CBONCTB JAPEBECHHBI BO BPEMS CYIIKH
MOXKET OBITh IPEACTABIECHO CIEAYIOIIMM OINBITOM, HArTIHO OTPAKAIOMIUM
3aKOHOMEPHOCTh BCET0 CYIIMJIBHOTO mporecca. Ecnm orpe3arh HEOONBIION KyCOK

CBIPOH TOCKH, PacKOJIOTh €ro NMPOJOIBHO Ha ABa cinos (puc. 1-A), a 3aTeM 3aKpenuB
19



MOIMapHO HMX KOHHOBI W HArpeB ApE€BECHHY, MCIJICHHO, B HCCKOJBLKO IIPUCMOB,
pacKIMHUTH mocepenute (puc. 1-b), cou B pe3ynbraTe NMPHIOKESHNS CHUII H30THYTCS,
T. €. B HUX BO3HHUKHYT Zie(hOpMalliy U HANpPsDKEHUs, CHAPYKU PacTATHBAIOIIUe (3HAK
+ ), BHyTpu cxkumatomue (3Hak —).JloacyienHble HanpsHKEHHbBIE CJIOM OCTaHyTCS
M30THYTHIMU JIa)Ke TTOCTIE TOTO, KaK yCHIIUs OyAyT ycTpaHeHsl. HecMoTpst Ha u3ruo, B
JpeBeCHHE HE OKaKeTCs YNPYrux JedopManuii M, CIeloBaTelbHO, HE Oyaer
HanpspkeHuil. Eciu 3aTeM 00a M30THYTHIX €051 MPOJOJIBHO pa3pe3aTh Ha INIACTUHKH
Y BBIPOBHSTH MX C OJHOTO KOHIIA, INIACTHHKH OKa)KyTCsI Pa3HOW [UIMHBI: B CEPEANHE
Kopoue, a 1o KpasMm miuHHee (puc. 1-B) XoTs BIaKHOCTH MX OyIeT OJUHAKOBOA.
OOBsicHSCTCS 3TO TEM, YTO CHAPYKH CIOEB ACHCTBOBAIM PACTATHBAIOLINE YIPYTHE
HarnpsDKeHusl U nedopMalny, pacTsHYB Hapy)KHYIO WX 30HY. Bo BHyTpeHHeH 30He
NPOSIBISUTICH COKUMAIOIIME yrpyrue Jaedopmanuu, KOTOpbIE TOXE IEepeluId B
HeoOpaTHMbIe, OCTaTOUHBIE, COKPATUB pa3Mep APEBECHHBI (HE3aBUCHMO OT YCYIIKH,
JIOTIOJIHUTENbHO K Hed). Otcioma ciemyer, 4TO TOA BO3JACHCTBHEM YIPYTHX
nedopmanmii npeBecuHa BeIET ceds Kak yIpyro-B3Koe TEo, OHa MOXET OCTaTOYHO
pacTATUBAaTHCS MM CXKUMAThCS,, 0COOEHHO BO BIAXXHOM U HarpeTom coctosHun. Ilpu
3TOM ynpyras JedopMaliysi CaMOIPOU3BOJIBHO MEPEXOAUT B OCTATOUHYIO, PUKCUDPYS
HOBBIW pa3zMmep. TakoBa XapakTepuUCTHKa MEPBOM CTaJUM CYIIKH, KOTJa BO3HHKAET

OIMaCHOCTH IMOABJICHUSA B IMMUJIOMAaTEpHaiaX HAPYKHBIX TPCUIVH.

Ecnmn He paspe3as 0o0OMX M3OTHYTBIX CJIOEB Ha IUIACTHHKH, MOIBITATHCS
BBINIPSIMUTD X, B HapyKHOH 30HE IOSBSITCSA CXHMMAIOIINE, a BO BHYTPEHHEH —
pactaruBarone ynpyrue aedopmamun. B cioydae TpUIIOKEHHS 3HAYNTEIBHBIX
YCHIINH, pacTArMBaIOIIe yIpyrue AeopMalid BO BHYTPEHHEH 30HE CIIOEB MOTYT
MPUBECTH K BHYTPEHHHM TpeuMHaM. Eciau JIpeBecHHYy CXHMaTh ITOCTENEHHO,
MPEJBApUTEIILHO YBJIAXXKHUB U HArpeB €€, BHYTPCHHHME TPEIIMHBl HE TOABATCS U
BBICYILIEHHBIE 3a)KaThle B IJIOCKOM COCTOSIHHM CJIOU ITOCTENEHHO CTAaHYT MPSIMBIMH.
Pa3pezaB MX Ha NJIACTUHKM, MOXHO YCTQHOBUTH, YTO JAJMHA BCEX IUIACTHMHOK
OJIMHAKOBA, KaK W B Hayaje OMbITa. JTO 3HAYNT, YTO BO BHYTPEHHEH 30HE CIIOEB

BO3HMKJIA OCTaTouHas nedopmanus pacTsHkeHHSA, a B HApYKHOH — cCkaTtwsd, T. €.
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MMPOU30IIJIO  ABJICHHUE, TPOTHUBOIIOJOXHOC paHEC Ha6HIOJlaBHIeMyC$I. B »stom
CXEMAaTHYCCKHU 3aKJII0Ya€TCd XapaKTCpUCTHKA BTOpOfI craguu CYIIKH, Koraa
CYIECTBYET OMACHOCTHL BO3HUKHOBECHHA B TOJICTBIX MNMHJIOMATCpUaiaXx BHYTPECHHUX

TPCUIMH, HAITOMUHAIOINUX PAKOBUHBI B METAJUJIOJIUTHE.

A b B

Puc. 1. Cxemsl ynpyro-Bs3kux AedopmMariiii JpeBeCHHBI BO BPEMS CYILIKH.

Ho »To He eaunHCTBEHHBIH MeXaHW3M O00pa30BaHMs BHYTPEHHUX TPEILHH.
OKCHepruMEeHTaNbHO M3BECTHO, YTO NPU MEMJICHHOW cymke KodddummeHT ycymku
Gosbire, yeM mpu ObICTPOH. Ecim Temn CyIky CIMIIKOM BBICOK, TO BHELIHHE CIIOH
JIOCKH TIPOCBIXAIOT OBICTpee, B TO BPEMsl Kak BHYTPEHHHE CJIOM OCTAarOTCs emé
BIXHBIMH M TIPOAOJDKAIOT MEAJICHHO COXHYTb. B TakoH cuTyalmum B IOCKe
oOpasyercst KOpoOKa BHEIIHUX CYXUX CIIOEB, Y KOTOPBIX KO3(D(DUIMEHT YCYIIKH
MEHBIIIE, YeM y TeX BHYTPEHHHX CJIOEB, KOTOPbIE OYJyT MPOCHIXaTh MEJICHHEE. DTO
MNpUBOJUT K TOMY, 4YTO MHOpHU HOPOAOJDKCHUHW CYHIKM BHYTPU JOOCKHM HAYUHAIOT
MOSIBJIATHCS POJIOIBHBIC TPEIIMHBI U MUKPOTPEIIMHEI.

CBoiicTBa JpeBeCHHBI KaK YIPYyroro Teja HeoOXOAUMO 3HATh MOTOMY, YTO OJHH
W3 OCHOBHBIX NIe()EKTOB CYIIKH (BHYTPEHHHE TPEIIMHBI M PAaKOBHHBI) MOXXET OBITH
OOBSCHEH TOJBKO OOpa3oBaHMEM M HAKOIJICHHEM OCTAaTOYHBIX JAedopManuii B
HarpeTou BiaxkHOW npeBecuHe. [lo 3TOH NMpUuYKMHE HapyXHbIE TPELIMHBI B Hayaye
CYIIKH YacTO HE BO3HHMKAIOT JaXe IPH OOJBIIOM Iepernajie BIKHOCTU MO TOJIINHE
coptumenTa. Kpome TOro, BCIENCTBUE TMPOSIBICHHUS OCTaTOYHBIX jaedopManui

HU3MCHACTCA BCJIMYMHA YCYIIKM W HOPCAOTBPAIIACTCA KOpO6J’[eHI/Ie IpaBUIIBHO
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YIIOXKEHHOTO (3aKpEIUICHHOTO MEXIy TMPOKIaJKaMHu) MaTepuaiga. OTO Ba)KHOE
CBONCTBO [IPEBECHHBI JOJDKHO OBITh MPAaBHIBHO HCIIONB30BAHO B IEISIX Ooiee
KAaueCTBEHHOM €€ CYIIKH.

[Ipn ymeHblIEHMM conep)XKaHWsS B JAPEBECHHE CBS3aHHOW BiIaru, T. €. IpH
BiIaXXHOCTH HIDKe 30%, HAaUMHAET UCTIapAThCS BHYTPHUKICTOUHAS Bilara M JpeBECHHA
ycbixaer. [lpy Hamumuumu B JApeBeCHMHE CBOOOTHOHM Biark, Koraa e€ BIaKHOCTh
npessimaetr 30%, pasMepsl KIETOK APEBECHHBI COXPAHAIOTCS HEU3MEHHBIMH. Takum
obpazomM, mpenen rurpockonmuaHocTH (30%) - 3TO OAHOBPEMEHHO MPENeN yCYIIKA
JIPeBECUHBI. YCyIIKa ¥ 0OpaTHBINA IpoIece - HaOyXaHue - HEOThEMIIEMbIC CBOWMCTBA
MIPUPOJHON IPEBECUHBI.

B cBs3M C aHM3O0TPOIHOCTHIO CTPOEHHS YCYIIKa JPEBECHHBbI HEOJMHAKOBA B
pa3IMYHBIX HalpaBJCHUIX: MO JJIMHE BOJOKOH OHa HamMeHblnas (okoio 0,1% npu
yIJICHUN W3 JIPEeBECHHBI Bceil Biarn). TonbKO KpeHEBOW IpeBecrHE (BBIPOCIICH B
HaKJIOHEHHOM COCTOSIHWM) CBOWCTBEHHa OoJbIlasi MpojojbHas ycymka (no 5%).
Haubonpmas ycymka (o 8-12%)umMeer MecTo 1Mo HamnpaBieHHIO FOJOBBIX CIIOEB, T.
€. B TAaHTEHIIMAJHFHOM HaIpPaBICHUHU. Y CYIIKa 10 PAIIycy CTBoMa cocTaBisieT 4-8%,
T. €. MOYTH B 2 pa3a MeHblIe, YeM 10 HampaBJICHHIO TOJOBHIX cjoeB. J[peBecrHa
3a00JIOHH YCBIXae€T HECKOJBKO OOJIbIlE JPEBECHHBI sifpa. YCyIIKa IO TOPLEBOMH
IUIOIIAM a TaKXKe M0 00beMy COPTUMEHTa, NMPHMEPHO paBHA CyMME YCYILIEK IO
paauaibHOMy U TaHTEHIMalbHOMY HampaBieHusiM. Hampumep, eciau ycymika mo
TaHreHIMabHOMY HamnpasieHuto 10%, a no paauaabHOMy 6%, IpeBEeCMHA YCOXHET
KaK B TIONIEPEYHOM CEUCHHH, TaK U MO 00beMy IpuMepHO Ha 16%, He3aBHCHMO OT
(hopmbI KycKoB. BenmunHa ycymkn 1peBecHHBI 10 00beMy IPIMEPHO COOTBETCTBYET
00BeMy HCIIapUBIICHCS M3 IPEBECHHBI CBA3aHHOHM Biaru. Tak Kak apeBecuHa Oojee
IUIOTHBIX TIOPOJI COJEPKUT B €IUHHUIIE OO0bema OOJblle CBS3aHHOW BJark, OHa
Oompiie u yceixaer. CremoBarenbHO, JApeBecHMHa Jy0a, KieHa, rpada W T. 1.
XapakTepu3yeTcss OOMNbIIel YCYIIKOH, 4eM JpeBecCHHa IMXThI, TOIOJS, OJbXH.
HckirtoueHreM 13 3TOTrO MpaBuila SBISIETCS YCYIIKA JAPEBECHHBI OCHHBI H JIUIBI, YTO

MPUMEPHO COOTBETCTBYCT YCYIIKE ,uy6a. I[JIS[ JAPEBCCUHBI JIUIIBI XapaKTCpHa, KPOME
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TOro, HeOOJNbINas pa3HUIA B BENWYMHE PAAMAIbHON M TAHTCHLUAIBHOW YCYIIEK,
BCJICAICTBHE YETO 3Ty APEBECHHY MPEINOYNTAIOT MPHU M3TOTOBICHUH OTBETCTBEHHBIX
JieTaneil, HapuMep B MOJIENIHOM Mpou3BozcTBe. Haobopor, y npeBecuHbl Kenpa u
MUXTHI MaJla pajriajibHas YCYIIKa [10 CPAaBHEHUIO ¢ TaHreHIManbHoi (1 : 27).

B npaktuke pacueTa CyMIMIBHBIX YCTAaHOBOK MPUMEHSIOT HE 3aBHCSIIYI0 OT

YCYUIKH YCTOBHYIO IUTOTHOCTB APEBECHHEI O (kr/M), TIOX KOTOPOiA ITOPa3yMEBAIOT

OTHOHICHUEC MACChl APEBECUHLI B abCOIIOTHO CYXOM COCTOsSIHUHU 711 K €€ O6T)€My V

m
IpHU BIaXHOCTH Beie 30%: O = — .

V
3HaueHMs] yCIOBHBIX IUIOTHOCTEH M BIAKHOCTHBIX XapaKTEPUCTHK IPEBECHHBI
OCHOBHBIX JAPEBECHBIX MOPO/] MpHUBEACHBI B Tabmmiie Ne 4.
Hcnone3ys mNoHATHE yCIOBHAs IUIOTHOCTh yNOOHO HAaxXxOJWTh KONMWYECTBO M

(xkr/M3) Bnary, yaansemoi u3 1 M3 qpeBeCHHbI, HECMOTpsI Ha U3MEHEHHUE IIPH ITOM €€

obvema: M = p y(wH —w,)/100, rae W, - BIaXHOCTb JPEBECUHBI 10 cymKH (%) ;

W,_- BIQKHOCTb JIPEBECUHBI Nocie cymku (%) . BenuunHa ycyniku, OTHECEHHAs K

1% yMeHbIICHUS] KOJIMYECTBAa CBS3aHHOW BJard, HasbiBaeTca Kod((UIMeHTOM

YCYIIKH, U 0003HauaeTcs OykBoi K.

Ipouenr ycymku U 1o JaHHOMY HATPABICHUIO OMPEIETUTCA YMHOXKEHHEM
K03(h(pUIMEHTA YCYIIKN HA BEIMYNHY YMEHBIICHHUS BIQ)KHOCTH B TUTPOCKOITMYECKOM

cocrostanu (1. e. Hmke 30%) U = K(30—w_)Hanpumep, TOHKas, MELICHHO

BBICYIIMBaeMasi COCHOBas focka mupuHoi 200 MM, TaHTCHIIMAIEHOW PACIIMIIOBKH, C
HavyaJbHOUM BiIaXHOCTHIO BhIMEe 30% u xoneunoit 10%, nmpu K =0,31 ycoxuer Ha
BesimunHy Y = 0,31 (30— 10) =6,2%, T.e. ee mIUpHHA B CyXOM COCTOSTHUU Oyner
187,6 mm.

Bonbimoe 3nauenwe s 3()(EKTHBHOIO HCIIOJIB30BAHHS JIPEBECHHBI HMEIOT

nornepeyHsle AeopMaIiy THIOMaTEepHaIOB, IPOSBIISIOIINECS TIPH CYIIIKE.
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Bcenencteue Gombineid yCynky IpeBECHHBI B TAHTEHIIMAIBHOM HAIPABJICHUH, YeM

B PaJMaJbHOM, JTOCKH, BBHINMICHHBIE M3 OpeBHA, MPHUOOPETAIOT IOCNIE CYIIKH BHJ

MOKa3aHHBIN Ha pHcC. 2

—

Puc. 2. TopueBoi BUJ TOCOK HOCNE UX CYIIKH.

Tabmuma Ne 4

Mnorsocts e VS maocrn | apenconmt
ITopona KODHIO
B?gzl/coﬁ. Abe. | Bras. PaguanbHas LT[::;:;M O0béMH. | SnpoBoit H?)ii(:ﬁ
cyxas | ycIOBHas

Bepésa 630 600 500 0.28 0.34 0.64 78 78
byk 650 620 530 0.18 0.35 0.55 64 64
I'pad 800 760 630 0.24 0.35 0.61 60 60
Jy6 700 650 550 0.19 0.29 0.50 64 72
Enp 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
Jluna 500 470 400 0.23 0.33 0.58 63 60
JIuctBenanma | 660 630 520 0.20 0.39 0.61 82 82
Oubxa 530 490 420 0.17 0.30 0.49 84 84
OcuHa 500 480 400 0.15 0.30 0.47 82 82
[TuxTta 380 350 30 0.12 0.31 0.44 101 101
CocHa 500 470 400 0.18 0.31 0.51 33 112
Tonosp 460 430 360 0.14 0.28 0.44 110 110
Scenp 690 650 550 0.19 0.31 0.52 35 36
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§ 5. PeskuMBbI CylIKM MHJIIOMATEPHATIOB

PexumoM cymiku Ha3bIBaeTCs COBOKYNHOCTb BO3ICHCTBHUIl CYIIMIBHOTO areHra
(Bozmyxa) Ha MaTepuan, OOECIICUMBAIONIMX 33/IaHHOE KadecTBO M CKOPOCTh €ro
CymKkd. PexuMbl CyHmIKH @peACTaBISIOTCS B BHAE pPACIUCaHUS TEMIIEPaTyphl
BO3/lyXa, €ro TMCHXPOMETPHYECKOW pPa3sHOCTH MW  COCTOSHHS  Marepuana,
M3MEHsIoMmuecs B nporecce cymku. OHM NpeaycMaTpUBAarOT TPU dTala CYIIKH H

otobpaxkeHs! B Tabnuiie NoS.
B Heii npuHATH cienyomue 0003HaYeHHS:

T — TemmnepaTypa Bo3lyXa B KaMepe, t — pasHOCTb TEMIIEPATYpPhl MEXKIY CyXUM H

MOKPBIM TEPMOMETPOM, () - BJIAXXHOCTh BO3/1yXa B KaMepe

Tabimma Ne 5

Homep pexxuma 1 BIaXHOCTb BO3/lyXxa B Kamepe @ %

R | Bnaxuocts 1 2 3 4 5
ApCBECHHBL T |t () T |t () T |t (0] T |t () T |t 0]
> 30 90 |4 |85(82 |3 (88|75 [3 |87|69|3 |87|63|2 |91
A 30-20 95 |7 |76|87 |6 |78|80 |6 |77|73|6 |76|67|5 |78
<20 120 {32 1321108 | 27 [ 35| 100 |26 | 35|91 |24 |36 |83 |22|36
> 30 90 |5 |81(82 |4 (84|75 |4 |84 /694 |83|63|3 |86
b 30-20 95 |9 |70 (87 |8 (72|80 |8 |70 |73|7 |72|67|6 |75
<20 120 {34 129|108 |29 (32| 100 |28 {32 |91 25|34 (83|23 |34

> 30 90 |7 [75[82 |6 [77]75 |5 |80|69]5 |79|63]4 |82
Bl 30-20 |95 |[11]65]87 [11]66/80 |9 |66|73|8 [69]67]7 |71
<20 120 [ 36 [ 26 | 108 | 21 | 30 | 100 | 24 | 30 | 91 | 26 | 33 | 83 | 24 | 32
> 30 90 |9 [69(82 [8 [7175 [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 | 31 |27 [ 91 |28 [30 | 83| 25|30
> 30 90 | 11|63 |82 |10[65|75 |9 |66]69|8 |68|63|7 |70

Pl 30-20 95 | 1515487 |14 |55]80 |13 55|73 |12]56]|67 11|58
<20 120 | 38 | 24 | 108 | 35 |24 | 100 |33 | 25|91 |30 |20 |83 |27 |28
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Howmep pexuMa 1 BIaXHOCTh BO3yXa B Kamepe ¢ %
R | Braxuocts 5 6 7 8 9
APEBECHHBI Tt |o|T|t|e|[T|t]e]|T|t o| T|t (]

> 30 6312 [91[57]2 [90|52|2 |90
Al 30-20 67 |5 |78 161 |5 |78|55]|4 |80

<20 83122 |36|77 (21 36|70 |20 |35

> 30 6313 |8 |57|3 |85]52 89 |47 (2 (90|42 |2 |89
b 30-20 6716 |75|61 |6 |74|55 76 |50 |5 |73 1454 |79

<20 83 123 (3477|2234 |70|21|33|62|18|36/|57|17 |36

> 30 63 |4 |82 574 |81|52|4 |80 |47 |3 |84 423 |83
Bl 30-20 677 |71 617 |[70[55]7 |68]50 70 | 45 74

<20 83 |24 (3277 (23(32|70(22|31|62|19|33|57|18 |34

> 30 63 |5 |78 57|5 |76|52|5 |75|47 |4 |79 |42|4 |77
T 30-20 6719 |64 61 62 55|18 |64|50|7 |66|45|6 |69

<20 83 1253077 (25(29|70 23|29 (62|20 |31|57]|19 |31

> 30 637 |70 5716 |72(52]|6 |71
Pl 30-20 67|11 |58 |61 [10[59|55]|9 |60

<20 83 127 |28 7712627 |70 |24 |27

Tab6muma Ne 6
[IOPOJIA Pexxyim | PEKOMEHIyEMbIN PEKUM CYIIKHU [JIsl PA3IMIHBIX TOJIHH
1o 20
MM 22-30 | 30-40 |40-50 |50-60 |g0-70 | 70-80

CocHa M 6-J1 6-T 7-I' 7-B 7-B 7-b 7-b
Enp H 2-1 3-T 3-B 4-B 4-b 5-b 6-b
Kenp, nuxta [0} 1-1 1-T 1-B 2-B 2-b 3-b -
JIuctBenHMUIIA H 3-B 4-b 5-b 5-A 6-A 8-b 9-b
Ocuna H 3-T 3-b 4-b 5-B 6-B 7-B 8-B
JIuma, tonosis | @ 2-T' |2-b 3-b |4-B - - -
Bepésa H 3-I 4-T 4-B 5-B 6-b 7-b 8-b
Omnbxa ) 2-4 |3-I' |3-B |4-B - - -
Byx 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
Nnem [6)) 3-T 4-B 5-B -
Opex H 5-B |5-b |6-T |6-b B |8-B |8-B
Scenn, Tpad H 6-B |6-A |7-B |8-B |8-B |[9-B -b

[\
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B Tabmune Ne6 OykBamu M, H u @ 0003HaueHbl PEXUMBI CYIIKH: MSTKUH,
HOpPMalbHBIE ¥ (DOPCHPOBAHHBI  COOTBETCTBEHHO,  TAaKXKE  IPUBEICHBI
PEeKOMEHAyeMbIE PpEXHUMBI CYIIKH Ppa3IHMYHBIX TOPOJ JAPEBECHHBI, KOTOPHIE
BbIOMparoTcsi B coorBercTBUM ¢ Tabmuueit Ne5. B at0it Tabmune B cronbme R
oonpmmu OykBamu A, b, B, I’ u /| 0003HaueHBI KaTeropuy CyIIKH, & BO BTOPOH
CTpOKE CBepxXy HH(ppaMH YKa3zaHbl HOMEpa pPEXHMOB. PEeKOMEHIyeMBIil pexuM
COOTBETCTBYIOIINH JTaHHOW KaTeropMM COCTOMT W3 JAEBATH IM(p, KOTOpPHIE
YKa3bIBAIOT TEMIIEPATYPY BO3AyXa B KAMEpe, Pa3HOCTh TEMIIEPATYPHI MEXIY CyXHM U
MOKpBIM TEPMOMETPOM H BIAKHOCTh BO3[yXa IPU 3THUX 3HAUCHHIX TEMIeEpaTyp.
YkazaHHbIe IU(PHI HAXOIATCS HA EPECEUEHNN CTPOKU KaTErOpUH CYIIKH U CTOI0Ia
HOMepa pexuma. Bechb IIMKI CyIIKM paszaesneH Ha Tpu drtamna. llepBblid 3Tamn
COOTBETCTBYET YJaJCHUIO CBOOOJHON BJarM M HE CBS3aH C M3MEHEHHWEM pa3MepoB
JpeBecuHbl 3a cu€T e€ ycymku. Ha BTopoMm U TpeTbeM 3Tale Ha4MHAETCs yJaleHUe
CBSI3aHHOW  BHYTPHKJICTOYHOM BJark, M JTOT OJTal sBIAETCs Hamboiee
OTBETCTBEHHBIM. HapymieHne pexwuMa CyIIKH Ha 3TOM 3Tale MOXET IPUBECTH K
Opaky. Oco00 OmacHO HapylIeHHE peKMMa Ha STHX dTamax NPH CYIIKE TBEPABIX
nopoa. Ilpu cAMIIKOM HMHTEHCUBHOM CYIIKE BEPXHHUE CIOM IMIOMAaTEpHUasIoB
HAYMHAIOT IIepeChIXaTh, 00pa3ys KECTKYI0 KOPKY, KOTopas He TOJBKO MPENsITCTBYET
yAAJCHUIO BJard W3 MWIOMAaTepuana, HO He JaéT COKUMAThCs BHYTPEHHHM CIOSM
JIPEBECHHBI, KOTOpBIE TIPOCBIXAIOT ME/UICHHEE W TOATOMY MMEIOT OOJIBIINiA
ko3(p¢unueHT ycymkud. Takod peXuM TPHBOIUT K TMOSBICHUIO BHYTPEHHHX

MHKPOTPELINH, a, CIIe0BaTeNbHO, K OpaKy.

§ 6. KoHCTpYKIMM CYyIIWJIBHBIX KaMep

OcHOBHOH 33.}_'[3‘16171 CYHIWJIbHBIX KaMCp SABJISICTCA obecrneueHue HeO6XO,HPIMOﬁ
OUPKYAIUA  CYIIUJIBHOTO aréHra C OJHOBPEMCHHBIM €TI0 IOAOIPEBOM u
noaacpiKkaHuemM 3aﬂaHHOI>i €ro BJIAJKHOCTH. ]_[I/IpKyJIHHI/IH CYHIIWJIBHOI'O aréHTa MOXKET

OCYIIECTBIAITECS ABYMS IMYTSIMU HIIH 33 CUET €CTECTBEHHOW KOHBEKIIMH, WM ITyTEM
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MPUHYIUTSIBLHON MPOAYBKU MITa0EIsA, KOra MpU MOMOIIKM BEHTHIIATOpPA CO3MaETCs
M30BITOYHOE NABJICHHWE C OJHOW CTOPOHBI IITA0ENs M IMOHMXEHHOE — C JIPYTOM.
EcrecTBeHHOM KOHBEKLMEW Ha3bIBA€TCS MPOLECC, KOTJa B TPABUTALIMOHHOM IIOJIE
Oosiee TEMIBIA BO3MYX 3a CUET MEHBIIETO YJCIHLHOTO Beca MOJHMMACTCS BBEPX, a
0oJiee XOJOMHBIN — OITyCKaeTcss BHU3. [IpH HCITOTB30BaHUN €CTECTBCHHOW KOHBEKITHH
Kajopudepsl yCTaHABIUBAIOTCS IO IITa0eNeM, a caM ITadenb YKIaIbIBacTCs TakK,
9TOOBl MEXIy MJOCKAaMH OBUIM JOCTaTOYHO OOJNBINKE MIMAUU JOITyCKAFOIIHE
BO3MOXXHOCTh CBOOOIHOTO TPOXOXKACHHS ITOTOKOB CYIIMJIBHOTO areHTa. Jlis
MOJACP)KaHUsT HEOOXOAMMON BJIAXKHOCTH BO3JyXa B TaKOW Kamepe B HIKHEH H
BEpXHEW €€ 4YacCTH YCTAaHABIUBAIOTCA PETYJUPYEMble IPUTOYHBIE U BBITSIKHBIC
BEHTHIAIIUOHHBIC OTBEPCTHSA. Peryaupys HX CedeHHe, TOOHBAIOTCS JKEIaeMOro
pexuma paboThl. CxemMa TakodW Kamephl MMOkKa3zaHa Ha puc. 3. Ha mnpakrtuke
PETYIUPYEMBIM MOKET OBITh TOJNBKO BEITSDKHOE OTBEPCTHE, B TO BpeMs KaK HIDKHEE
MOJKET OBITH BCETIa OTKPBITO. [T0CKONBKY yIEIBHBINA BEC TEIIOTO BIAYKHOTO BO3IyXa
0oJBIIIe YeM XOJIOIHOTO, Yepe3 HIDKHEe OTBEPCTHE BO3AYX BHIXOOUTH HE OYAET, H

BCHTWJIALIUA KaMEPbl MOXKET PETYJIMPOBATHCA TOJIbKO BBITSX)KHBIM OTBEPCTUCM.

/0

LLitabenb

VaVaVaVaVyVe Ve VaN
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Kanopudep
L1 [ 1 [ 71 C 171 C 1

o e s R s

Puc. 3. Cxema cymmuiipbHOM KaMephl C €CTECTBEHHON KOHBEKIIUEH 1 PUHIINIT

YKIIaAKH mrabens.

B HIKHEH 9acTH pHCyHKA MOKa3aH MPHHIUN YKIAAKH mrTadens. Pazmep mmarnmit

MEXAY AOCKaMH 3aBHCUT OT BBICOTBI H.ITa6eJ'I}I, U 9Y€M OH BBIIIC, TEM HX IIHPHUHA
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JObKHA ObITh Oouibiie. OOBIMHO — MIMPHMHY MLIMANMA — BBIOMPAIOT B Ipeieiax
noNymupuHel gocku. [lpum Takom crmocobe CyIIKHM INOIDKHBI OBITh 0OecredeHbl
3HAYNTEIbHBIEC 3230Pbl MEXY CTEHKaMH KaMephl U IrTadeneM, uX IUpUHa ¢ 00enx
CTOPOH JIOJDKHA COCTABJISTH TMOJIYLIIMPHHE CyMMBI IIMPHH Iunanuii. Takue mmpokue
3a30pbl HEOOXOAMMBI [UISi OCYIIECTBJICHHS CBOOOJHOW KOHBEKLMH CYIIMIJIBHOTO
areHTa B 30HE PACIOJIOKEHHUS JJOCOK. Y KaMep Takoi KOHCTPYKLMH CYILECTBYET IBa
OCHOBHBIX HemocTaTka. OHHM HMEIOT OYeHb Maiblii KO3()(GHUINEHT 3arpy3Kd
(otHOIIEHNE 00BEMa 3arpyKEHHOH IpeBEeCHHBI K O0BEMY camMoil Kamepsl). OTo
k03(¢unuent cocrapnser nopsaka 0.1. BropsiM HemocTaTkoM SIBISIETCS TO, YTO B
CBSI3M C MAaJIOH CKOPOCTBIO KOHBEKIIMOHHBIX IIOTOKOB B TAaKUX KaMmepax TPYIHO
00ecreunTh KECTKHE PEKUMBI CYIIKH MSATKHX MOPOJ ApeBecuHbl. [IpenmyriecTBom
SBJSIETCSl TIPOCTOTAa W3TOTOBIICHHMS W Haa&KHOCTH pabothl. IlpenmymiecTBoM
SBIISIETCSI M1 TO, YTO B TAKOW KamMepe MOTYT YKJIaIbIBaThCs Cpa3y HECKOJIBKO mITabeneit
MO JUIMHE JOCOK M O3TO He YXyJIIIaeT mapaMeTpsl cymku. lopasmo Ooiee
3 QEKTHBHBIMH SIBISIOTCS KaMepbl C MPUHYJUTEIHHON MPOIYBKOW IITA0ENs, KOTraa
Takas IPOAYBKA OCYLIECTBISIETCS NPH HOMOLIM BEHTHIATOPOB. OQHA W3 IJIABHBIX
3aJa4, KOTOpasi CTOMT Iepe/i KOHCTPYKTOpaMU TaKHX Kamep, SIBISICTCS] MaKCUMaJIbHO
a¢pexTnBHas NpoayBKa ITalessi MPU MUHUMAIBHBIX PacXo/axX 3JIEKTPOIHEPIHH.
CymiecTByeT oudeHb OOJBLIOE KOJIMYECTBO MOAMGUKALMI TakuxX Kamep, CXEMBI

pabOTHI KOTOPBIX, IPUBEICHBI HIKE.

<—I [mm] [mm] 0 ]4—
+— 0O [m] 0 «—
L |
‘_I [ ] [ ] ] ]‘_
<_I ] [um] [ I<_

1L 1 I Il || 1
+— <
[ ] [ 1L 1[ IL
«— ] ——
1L 1[ IL_ [
— <
1[ 1L [ 10 L]
— «—
1[ 1L 1L I
— <

Puc. 4. Cxemsbl TpotyBKH 1TabEs.
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CyIecTByeT IBE CXEMbl MPOAYBKM MITA0EsA: MOIMEpeYHas W mpomosibHas. OHU
nokasaHbl Ha puc. 4. Ha 3Tux cxemax HalipaBlI€HHE ITPOIYBKH ITOKAa3aHO CTPEIKAMHU.
BepxHssa mo3umms Ha puc. 4 COOTBETCTBYET MPOIOIBHOM HMpPOAYBKE, KOTJa BO3AYX
JIBIDKETCS BIIOJIb JOCOK. [IpH aTOM Mex 1y JoCKaMu JTOSKHBI COOMI0OaThCS LIMALUY B
cymme paBHble ~ 20% oOmmell MHUPHHBI JOCOK, ITOCKOJIBKY B IPOTHBHOM CiTydac
MPOKJIAZKA MEXIy J0CKaMu OyIyT MpEnsTCTBOBATH MPOXOXICHUIO BO3IYyXa MEXIY
CIIosIMH  TOCOK. Takoi crmoco0 MOXKET HCIOIb30BaThCS TONBKO TPH HEOOINBIION
JUIMHE JIOCOK M TIPH HaJWM4YMM B Kamepe He Oonee aByx mrabeneit. HwkHsa mosunms
Ha PUCYHKE COOTBETCTBYET IIOTIEPEYHOI NPOyBKe. DT0 Oosiee 3 PEeKTUBHBIH CIIOCOO
MPOIYBKH, W IIPU €T0 UCMOJIb30BAHUU JOCKH MOTYT yKIJIaJAbIBaThCs BIUIOTHYIO. IIpn
MPOAOJILHOW TMPOaYBKEe KOID(DHUIIMEHT YKIAIKH OKa3bIBACTCS BBIIIE, MOCKOJIBKY
MEXIy CTEeHKaMH KaMepbl M IITa0ejgeM He HY)KHBI 3a30pbl JJISl MTPOXOXKIAEHHS
BO3/lyXa, U TaKOH croco0 yKIaAKW IIPU MEJIKOM Ipon3BojcTBe npomie. [Ipu Takom
crocobe ykiIaaku KoduIueHT 3arpy3ku MOKeT ObITh T0BeAEH 110 3HaueHui ~ 0.25.
B cnydae momepevyHON MPOAYBKH MEXKTy OOKOBBIMH CTEHKAaMH M INTa0eseM TOJDKeH
coOmoIaThCcs 3a30p, YTO M yYMEHbIIAeT Kod(pGHuIHeHT 3arpy3kd. OnTuManbHOe

cedyeHue npokiagok coctariseT 30X40 mm.

CymiecTByeT 04eHb OOJIBIIOE KOINYECTBO MOAN(DHUKANNN KaMep ¢ MPUHYANTEIHHON

MIPOAYBKOM, HanboJiee pacpoCTpaHEHHBIE CXEMBI KOTOPBIX, IPHBEICHBI HIKE.

C1¥ AMA

LLitabens

Puc. 5. Cxema kamepsl ¢ BEpXHUM PACIIONIOKEHHEM BEHTUIATOPA.

Cxema KaMepbl ¢ BEpXHHM pacIlOJIOKEHHEM BEHTHIISITOpA MOKa3aHa Ha pHUC. 5.

HarpeBarenbHble 371€MEHTBI IIPU TAaKOM IPOJYBKE MOTYT pacloJlararbCs Kak B
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BepxHeil e€ yactu, Tak U 1o OokaM. Takas KOHCTPYKIHMSI 00JajaeTr CieqyoIuMH
HEOCTaTKaMHU. Bo-NepBBIX, BEHTHIATOP PACHOIAraeTcs B 30HE TOpSYEro H
BJIQJKHOI'O BO3JYyXa, IMO3TOMY KOHCTPYKIUA HPUMCEHACMOro JABUTraTelid OOJDKHA
YIOBJIETBOPATh TaKUM YCIOBUSAM 3KcIlyaTauuu. HemocTaTkoMm Takod NpogyBKH
SBISIETCSL M TO, YTO TPYAHO YCTPAaHUTh OOKOBBIE KaHABI MPOXOXKACHHS BO3YyXa,
0co0CHHO TP TONEpPEeYHO NpoayBKe mradens. Kpome sToro, Bo BpeMsi CyHIKH
BBICOTAa IITA0ETSI MEHSETCS 3a CUET YCYIIKH APEBECHHBI U MEXIy INEeperopoaKkoii,
KOTOpas pasfelnsieT 30Hbl C PA3sIMYHBIM JABICHUEM BO31yXa W BEPXHUM KpaeM
mTabenss obpasyercs 3azop. Takxke IpU  PYYHOH  yKjIamke — IIrtadens
HETNOCPEICTBEHHO B KAMEPE JIETKO TOBPEIUTh U BEHTUIIATOP U NEPETOPOIKY.

bonee pauMOHaIBHBIMM CXeMaMM IPOAYBKHM SBISIOTCA Te, IPU KOTOPBIX
JJEKTPOJBUTATENIb HAXOJAUTCA BHE 30HBI Kamepbl. OJUH U3 BapuUaHTOB TakKoil

MMPOAYBKH IOKAa3aH Ha puUcC . 6.

CH—1H A~

Llirabens

Puc. 6. Cxema kamMepbl ¢ BHEIIHUM PACIIOJIOKEHUEM JABUTATENIS.

Takast cxema 00J1aiaeT TeM MPEUMYIIECTBOM, YTO MOXKET OBITh HCIIOJIb30BaH JI00O0M
neuratenb.  OJHAKO  CYHIECTBEHHBIM  HEJOCTAaTKOM  SIBJISIETCSI  HAJIM4ue
YAJIMHUTENBHOTO Basia, OJUH W3 MOAIIMITHUKOB KOTOPOrO BCE PAaBHO HAXOJUTHCS
BHYTpH KaMepbl. Bo BCeX THX KOHCTPYKIHSAX HCIIONB3YIOTCS OCEBBIC BEHTUISTOPHI,
KOTOPBIE IT0 CBOMM TMapaMeTpaM YCTYIIAIOT IIEHTPOOCKHBIM BEHTHIIITOPaM.
PanmonanbHOM cxeMo# IIPOIYBKH SIBISIETCA CXeMa, MPU KOTOPOM W JABUTATENb U

BCHTUJIATOP HAXOOATCSA BHE 30HBI KaMEDPEI. HpI/I 9TOM HanCBaTeHBHBIﬁ OJICMCHT
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MOXCET HaXOAUTHCA KaK B 30HC KaMCpbl, TaK U 3a eé npeaciamMu. CxeMbl TaKoM

MIPOAYBKH H300paXeHbI Ha puC. 7, 8.

[MOKPOBHBIVA LLAT

—’/"NWM
r

LWrabenb

1

Puc. 7. KaMepa C BHCIIHHUM PACIIOJIOKCHUEM BCHTUJIATOPA.

[Ipu Takoil KOHCTPYKIMW ABUTATENh M MEHTPOOSKHBIA BEHTHIISATOP (HA PUCYHKE
obo3HaueH 1mmdpor 1) pacnomararoTcs 3a TpeAeTamMH Kamepsl. HekoTtopbM
HEJIOCTaTKOM TaKOro Crmocoba MpPOAYBKH  SBISETCS TO, YTO TPeOyroTCS
JIOTIOJTHUTEBHBIC KaHANBI IS ITOIaYH B KaMepy BO3[yXa M €ro Bo3Bpara 0OpaTHO K
BEHTHJIATOPY, KOTOPBIE TpeOyIoT JTOTIOJTHUTEIILHOMN TEIUIOM30JISIHH.
JlonoaHUTENbHBIE CTBIKM KaHAJIOB C CaMOM KaMepoH, TakkKe SBISIOTCS &
TEXHOJIOTHIECKAM HelocTaTKOM. CYIIECTBEHHBIM MPEUMYIIECTBOM SBISICTCS TO, YTO
TIPU YMEHBIIICHUN BBICOTHI ITabes He 00pa3yeTcs MOMONHUTEIbHEIC eI MEXKIY
30HaMH C Pa3IIMYHBIM JaBICHHEM. DTO JOCTUTACTCS TP TIOMOIIH ITOKPOBHOTO IIIUTA,
KOTOPBII yKJIaAbIBaeTcs moBepx mradens. [Ipm m3MeHEHWH pa3MepoB MITaders,
KPOMKH IIMTa CKOJIB3ST 1O TOPLEBOl M OOKOBBIM CTEHKaM KaMepbl, HE CO3/aBas
JTOTIOJTHUTEBHBIX el I 0OpaTHOTO meperoka Bo3ayxa. J[is Gojee IIOTHOTO
MpWJIETaHus IUTa K CTEHKaM KaMepbl, HA €ro KPOMKH MOTYT OBITh HPHKPEIIICHBI
MOJIOCKI JIUCTOBOM pe3uHbl. (s ymoOcTBa pa3MEIICHHS IMUTa OH MOXET OBITh
W3TOTOBIICH U3 HECKOJIBKUX OTICIBHBIX CEKITUH, 3a]JBUTAEMBIX ITOCIEIOBATEIBHO.

Cxema KaMmepel TpH BHEIIHEM pACIOJIOKEHHHM IBHUTaTeNs, He TpeOyromas

JONOJIHUTCIIBHOIO Bajla, MJd 1epeaadd BpalleHHud B KaMepy, IIpU KOTOpOﬁ
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LHEeHTPOOESKHBIN BEHTUIIATOP DACIIOJIOKEH B CaMOi Kamepe, MoKa3aHa Ha puc. 8.
HarpeBarenbHble 37€MEHTHl NPU TAKOM KOHCTPYKLMHU paclojaraiorcs B caMoil
Kamepe MeXJy CTEHKOW KaMmepbl U MEPEeropojKOM, OTHENSIONUIEH BEHTUJIATOPHBINA

OTCEK OT IITades.

!
LWra6ens

|

Puc. 8. Cxema KaMephbl ¢ BHCIIHUM PACHOJIOKCHUEM JIBUTATECII U BHYTPCHHUM
PpacioJI0KEHUEM ]_IeHTpO6e)KHOI‘O BCHTUJIATOpA.

Kamepa, nzo0paxenHas Ha puc. 8, 00agaeT psaoM NPEeHMYILECTB, T0 CPABHEHUIO
C PpacCMOTPEHHBIMH BbILIE BapHaHTaMHU. LICHTPOOEKHBI BEHTWISATOp HACaKeH
HETOCPECTBEHHO Ha OCh JABHUIaTellsl U PACIIONOKeH BHYTPH KaMephl, B TO BpeMs Kak
caM JBWrarTelb HaxoguTcs 3a e€ mnpenenamu. lMMeercss NTOCTaToOYHO OOJBIIOE
MIPOCTPAHCTBO JUIS PacIoj0oKEHHs HarpeBaTelbHBIX AJIEMEHTOB, KOTOPHIE 3a CUET
3¢ (eKTHBHONH TPOMYBKH OOECIIEYMBAIOT XOPOIIUI TEIUIOOOMEH C CYIIMIBHBIM
areHtoM. [Ipm W3MeHEHHWHM BBICOTBHI INTA0ENs HOKPOBHBIH MIMT NPEIOTBPAILAET
OOKOBBIC KaHAJBI MPOXOXKACHUS BO3IyXa, oOecrednBasi BBHICOKYIO 3(PQPEKTHBHOCTH
npoxyBku mrabens. HenocTaTkoM KOHCTPYKIMH SBIISETCS TO, YTO B CIIydae BBIXOAA
U3 CTPOsI JBUTATeNs BO BpeMsi pabOThl KaMepbl MPUXOAUTCS BBITPYXKaTh U3 HeE

APCBCCUHY, YTOOBI CHATh HeHTpO6€)KHLIﬁ BCHTHUJIATOP C OCHU ABUTATECJIA.

OGBEM IPOLYBAEMOro BO3IyXa uepe3 mTabeldh Ha Kaiaele 10 M° IpeBeCHHEI
IOJDKEH COCTaBIATh B 3aBUCHMOCTH OT peknMa cymkd oT 3 mo 10 T B wac.
OnpenenuTp 3TOT O0BEM MOXXKHO, 3Has MOIMHOCTh HArpeBaTeNlsi W Pa3HUILY

TEeMIlepaTypbl BO3IyXa Iiepel HarpeBareneM W 1ociue Hero. Ilockombky

TEILIOEMKOCTh BO31yXa COCTaBJISACT 1 , TO MAacCCOBBIA pacxodq BO3ayxa IIpu

k2K
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M3BECTHOM MomHoCTH HarpeBatens P(xBm) w pasnoctn temneparyp AT

ompenensercs mo Gopmyie

P
m—ﬁ(Ke/c)

Takne u3MepeHHst 0co00 TPOCTO BBINOJHHUTH, €CIM B Ka4eCTBE HarpeBaTeis

HCTIOJIB3YETCS SHeKTpI/I‘IeCKI/Iﬁ TAH C U3BECTHOU MOIITHOCTBIO.

OnexTpuyeckas SHEprus A IOJOTPeBa BO3AyXa MOJXKET HCIIOJIB30BaThCcs HE
TOIBKO I pa3orpeBa T3HOB. CyIEeCTBYIOT TaK Ha3blBaEMbIE a’pOJHMHAMHUYECKHUE
KaM€pbl, B KOTOPbIX BCHTHUJIATOPLI BBIIOJHAIOT JBE ¢)yHKLII/lI/I, OCYHICCTBJIAIOT
NpOXYBKY mITabens ¥ IPEeBpallaloT MEXAaHWYECKYI0 OJHEPrHI0 B TEILIOBYIO.
MomHocTh  TaKoTO HarpeBaTtelxss  paBHa  MOIIHOCTH, HoTpeOIsIeMoit
anekTpoaBurareneM BeHTuisTopa ¢ yuérom KIIJ asurarens. Tak ecim KIIJ]
nBurarens cocrasiasier 80% , TO B adpOAMHAMHYECKOM BapHaHTE, OH SBISETCS
HarpeBareneM ¢ TakuM ke KIIJI. IloaToMy o4yeHb BaKHO HAy4dUTCSI MCIIONb30BaTh
a3pOMHAMUYECKUI CIIOcO0 MOAOrpeBa BO3LyXa TaKUM 00pa3oM, YTOOBI MOITHOCTHIO
UCIIONB30BaTh Ty 3HEPIUI0, KOTOPYK IHoTpediser aBurarenb. s stux neneit
MOXXHO HCIIOJIB30BaTh I[OHOJIHI/ITGJ'II)H]:II‘/II MOJOIpEeB BO3/1yXa, BCACBIBACMOI'0 B KaMEpy
n3 aTMoc(epsl, MPOITycKasi €ro BJIOJb KOXKyXa JBUTaTels. Takod BapHaHT IOKa3aH

Ha puc. 9.

— Kamepa

I,

Puc. 9. Ucnonp3oBanue s¢ddexta bepuysu 1is moacoca Bo3ayxa B Kamepy.
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I/ISBCCTHO, YTO AAaBJICHUEC B JBMXXYHIEMCS IMOTOKC Ira3da WM XUAKOCTH MCHBIIE,
4YeM B OKPYXKAaloLIeM IIOTOK HEMOIBIDKHOM rase. [103ToMy IBIKYIIMHCS INOTOK
MOJICachIBaeT Ta3 M3 OKpyKaromied cpeabl. ITOT 3¢dektT HazpiBaercs 3pQPeKToM
bepnynu. Ha puc. 9 nokazano, kak 3T0T 3((peKT MOKHO HCII0JIB30BaTh AJI OJCOCa
B KaMepy Bo3nyxa u3 atmochepbl. LIGHTpOOSKHBIH BEHTUISATOP CO3AaT MOTOKU
BO3[yXa KaK MOKa3aHO Ha PUCYHKE. OJTH MOTOKH W TMOJCACHIBAIOT BO3IYyX U3
atMocdepsl. [Ipoxons B0 KOXyXa JBHTaTeNIs, OH OTOUPAIOT y HETO Ty TEILIOBYIO
SHEPTHI0, KOTOpasi HE PacxXoQyeTcs Ha BpalleHHe BEHTWIATOpa. JTOT 3(dekrt, Kak
OyImeT IOKa3aHO HWKE, MOXKET OBITh HCIIONB30BaH W JUIA IOACOCA BO3AyXa B

OOBIYHBIX CYHIIWJIBHBIX KaMeEpax.

OKOHOMHSI ~ JHEPTUM  MOXET OBbITh  JOCTUTHYTAa IYyTEM  HPUMEHEHUs
peKyIepaTopoB, Korjga BhIOpachIBacMbId M3 KaMepbl IOJOTPETHI BO3AYX OTHAET
CBOIO DHEPrHIO BO3YXYy, BcacbiBaeMoMy u3 armoctepsl. [IpuHnum neicTBus
pekyneparopa nokasa Ha puc. 10.

OxnaxaéHHbI BO3ayX Tennblii BO3AYX

AN )

/

XonogHbI BO3QyX MoporpeThiii BO3ayX

Puc. 10. Cxema neiicTBust pekyneparopa.

B pexyneparope cymecTBYIOT JBa BCTPEYHBIX MOTOKAa BO31yXa, OAMH — TEMIBIN
BO3lyX, OCTYNAIOIIUNA U3 KaMepbl, a IPyrol — XOJOAHBINA BO3AYyX, BCACHIBAEMBIN B
kamepy u3 arMmocdeprl. IIpoxomss mo KaHamaMm, KOTOpPBIE WMEIOT OOIIyIO
TEIUIONPOBOISIIYI0 CTEHKY, TEIUIBIH BO3AYX OTAAET CBOIO SHEPTHIO BCTPEUHOMY
IIOTOKY XOJIOIHOTO BO31yXa, MOAOIpeBas e€ro. B IpakTUKe HCIONb3YIOTCS
peKylepaTtopsl  pa3iMYHbIX  KOHCTPYKLMM, caMbld MOPOCTOM M3 HUX —

KOXKyXOTpyOHBI. OH COCTOMT M3 TPYyObl OOJNBIIOrO JHAMETPa, Yepe3 KOTOPYIO
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MPOXOAAT TPYOKH MEHbIIero auamerpa. Uepe3 3Tu TpyObl (OOJIBIIOrO W Majioro
JTUAMETPOB) MIPOMYCKAIOT BO3IyX BO BCTPEUYHOM HAINpaBJICHHH, KaK yKa3aHO Ha PHC.
10. ITo 3TOMYy NPHHIHUIY MOCTPOSH MapoBOH KOTEN mapoBo3a. KoxyxoTpyOHbIC
TEIUIOOOMECHHUKH UCIONB3YIOTCS B TEX ClydYasx, KOrjia Mo Tpybam HYXHO
MPOIYCKATh Ta3 MoJ OOJBIIUM JaBIICHHEM, KOTOPOTO HET B CYIIMIBHBIX Kamepax. B
9TOM CIy4ae MOXKHO WCIIOJIb30BaTh MPOCTCHINNE TEIUIOOOMEHHHKH, COCTOSIIUC
BCEr0 M3 JABYX IDIOCKHAX TPYO MPSMOYTOIBHOTO CEUCHHS, ¥ KOTOPBIX TEIUIOOOMEH
OCYILIECTBIISIETCSI Yepe3 oOIIyro meperopoAxy. [IpuMeHeHme pexynepaTopoB HaéT

9KOHOMHIO B pacxoe sHepruu a0 30%.

OcymiecTBiIeHHE Tpollecca CYIIKM CBS3aHO C TE€M, YTO YacTh BIAXHOTO
MOJIOTPETOr0  BO3/yXa, NpPOJIYBAaeMOro uepe3 Irtalesb, BhIOpachBaeTcs Hapyxy,
yHOCS ¢ coOOW Biary, MCIapuBIIyIOCS W3 JpeBecHHBI. [l 3TuX meneil B kKamepax
YCTaHABIMBACTCS  JIOTIOJHHUTENBHBIH ~ MaJOMOIIHBIA  BBITSDKHOW — BEHTHJISITOD,
OCYILIECTBILTIONIHHA 3Ty omeparmn. [1o100poM MOITHOCTH HArpeBaTelNs PEryIHpyrOT
TeMIepaTypy B Kamepe, a MyTéM HOPMHPOBAHHOTO BBHIOPOCA M3 KaMepHl BIIAYKHOTO
BO3/yXa PEryIupyIOT OTHOCHUTEIBHYIO €ro BIaXKHOCTh B KaMmepe. Vcnomnp3ys 3TH ABe

orepanuy, JOOMBAIOTCS TEX PEKUMOB, KOTOPbIE yKa3aHbI B TadmuIie Neo.

§ 7. YHuBepca/ibHa JiecoCylIMIbHAA KaMepa

OmnuncaHHBIE METOABI CYIIKH IPEBECHHBI, PETyCMaTPUBAIOIINE TPU €€ 3Tama, He
HOAJAIOTCA aBTOMATU3alUM M TPeOYIOT MOCTOSHHOIO BMENIATENbCTBA ONEpaTopa.
bonee Ttoro, moboe HapylleHHE pPEXHMa, MOXET IPHUBECTH K HEMOIPaBUMBIM
MOCJIE/ICTBUSM, I[EHAa KOTOPBIX OY€Hb BENIMKa, T. K. JPEBECHHA, OCOOEHHO TBEPIBIX
nopon, crour He pémeBo. Celiyac Mbl HOAPOOHO OMNUIIEM MOJHOCTBIO
AaBTOMAaTH3MPOBAaHHYIO KaMepy, KOTopas 3a BeCh IMKI paboTel He TpedyeT
BMEIIATeNbCTBa omeparopa. IIpmuéMm B KaMepe C OAMHAKOBBIM YCIEXOM MOXKHO
CYIINTh KaK MATKWE, TaK W TBEpAbIC TIOPOJBI JAPEBECHHBI. Taknme KaMmepsl
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SKCIUTYaTHPYIOTCS. HAMHM M HAIUMH 3aKazdukamu Oosiee 10 jieT, ¥ B HUX HE OBLIO
CepbE3HBI TIOJOMOK. B HECKONBKMX Kamepax NPHIUIOCh 3aMEHHTH BBIMICAIINE U3

CTpOA ABUTATCIIM, HO OTO HC Hallla BUHA, a BUHA U3TrOTOBUTENIEH ):[BHFaTCJ'[eﬁ.

[lpy KOHCTPYMpPOBaHMH JIOOOrO CIOXHOTO H3JEIHsS BCErAa MPUXOIUTCS
BCTpPEUaThCsl ¢ HEOOXOAMMOCTHIO BBIMOJIHEHUS] MPOTHBOPEUUBHIX TpPeOOBaHUH W
HaxXxOJOWTh MEXAy HHMH KoMmmpomucc. M3BectHo, uro mro0oe yHHBEpcalbHOE
W37IEeTNe, CIOCOOHOE BBIMOJHITE HECKOJBKO (DYyHKIMH, BCErJa CIIOKHEE M MEHee
HaAEKHO, YeM OTHO(DYHKIIMOHAIBHOE YCTPOHCTBO. M peako ymaércs HOCTUTHYTH
TaKOTO KOMIIpOMHCCa, 9TOOBI 3TO ObUIO He Tak. OmmcaHHas KaMepa MPeNCTaBIseT

TOT peiKUi cilydaii, Korza 3To cenarh yAanoch.

C(bOpMyJ'II/IpyeM OCHOBHBIC 3aJda4u, KOTOPbIC CTAaBUJIUCH IIPpHU pa3pa60T1<e

yKa?,aHHOfI KaMEephbI:

1. TlepBoe u THaBHOE YCIOBHE JTO TIONydYeHHE BBICOKOKAYECTBEHHON CyXOM
JIpeBECHHBI, 00JIaAloIIeH 3a/laHHON BIIAKHOCTHIO, OTCYTCTBHE B HEH HapyXHBIX U
BHYTPEHHUX TPELIMH NPH OTCYTCTBUM KOPOOJCHHS M TOBOAOK COPTAMEHTAa. JTH

YCIIOBHSI COOTBETCTBYIOT NIEPBOM KATErOPUHU CYILIKHU.

2. Ilpoctota B O3KCIUTyaTallu U HE3aBUCUMOCTb pEXHUMa OT BO3MOXKHBIX
OTKITFOUCHHUH 3NIEKTPOIHEPTHH. DTO TpeOOBaHUE OCOOCHHO BaXKHO MPU IKCILTyaTaI[HH
KaMep B CENTbCKOW MECTHOCTH, TJI€ TaKHe MepeOor He PEIKOCTb.

3. IIpocTtoTa M3roTOBICHUS HE TPeOYIOIIas CIICIHAIN3NPOBAHHOTO 000PYIOBAHUS H
JIOPOTHX KOMIUIEKTYIOIINX.

4. TIpoctora cOOpkM M pa30OpKH, W BO3MOXHOCTH IEPEBO3KM B Pa300paHHOM
COCTOSIHUU Ha IPy30BOM MallluHE.

5. IpocToTa 3aMeHBI BCeX KOMIUICKTYIONINX, BBHIMCANIMX W3 CTPOS B IIpolecce
SKCIUTyaTaluy, 0e3 BRITPY3KH U3 KaMEPHI IPEBECHHEI.

6. CooTBETCTBHE SKOJIOTHYECKUM TPEOOBAHUSAM IO OTHOIIEHHIO K TOW MECTHOCTH,

rae KaMepa HCHOJb3YCTCs, a IMOCKOJbKY KaMEpbl MOTYT HMCIIOJIB30BAaThCA B JKUJIOHN
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30HE, TO 9TO COOJIIOJICHHUE WIYMOBBIX XapaKTEePHUCTUK U OTCYTCTBHE BpPEIHBIX
BEIOPOCOB.

7. Kamepa moimkHa OBITh 0Kapo0E301MacHa U 3TO OJHO M3 BAKHEHUIIHX TPEOOBAHUM.

[MOKPOBHbINA LWNT

[ 1
Oatak —7 /

TemnepaTypsl

HarpeBaTtenbHblit
anemMeHT —0

[MoBopoTHas Wtabenb
3acrioHKa

-o=
Bbixnonxas
Tpyba \D—@

———

Puc. 11. Cxema yHHBepcalbHON CYIIMIBHON KaMepHl.

B nmreparype camy KopoOKy Kamepsl IPHHATO Ha3bIBaTh OTPAKACHHUAMH U B

JAbHEHIIeM MBI OyZeM TOJIB30BATHCS 3TOW TEPMUHOJIOTHEH.

Brauane napucyem oOmiyro cxemy kamepsl (puc 11), a motom ommmem eé

OTACIBHBIC Y3JIbI 1 CITOCOOBI MX M3TOTOBJIEHHS.

Ha 3agHeli TopueBoil CTeHKE KaMepbl YCTAHOBJIEH ABUIATellb, HA OCh KOTOPOIO
Haca)keH LEHTPOOEKHBIH BEHTWIATOP THMa Oennube Koseco. OTBepcThe B 3a/HEH
CTCHKE BBIIIONIHEHO TAaKOTO AWaMeTpa, YTOOBI dYepe3 HEero IOXOIWIIO KOJIeCco
BEHTUJISITOpa. Takas KOHCTPYKUUS MO3BOJISIET U3BJIEKAaTh BEHTUISATOP U JBUIATEIb B
clIy4ae BBIXOJIa M3 CTpOsl JBUTaTellsl, HE BBIFPYXKas U3 KaMepbl JpeBecuHy. HacTb
9TOTO OTBEPCTHS MepeKphBacT | -oO0pazHas 3aciOHKa, MpHJeraiomas K CTEHKE
KkaMmepbl. HUKHASA 4acTh 3aCIOHKY JEIAETCs U3 CTAIU TOJIIMHOM 5-7 MM U Ha HEH XKe
KpEeNUTCS ABUraTelb. JTa 3aCJIOHKA MPU MOMOIIM YIOJKOB KpPEMUTCA K TOPLEBOH

CTCHKE KaMCpBhI. BepTI/IKaJ'[LHaH YacTh 3aCIOHKHM H3TOTaBIMBACTCS H3 JIHUCTOBOM
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Hepxkaperomeil cranu TonuuHoi 0.5 MMm. Ecnu cMOTpeTh Ha IBUTATeNb ¢ TOPLEBOH
CTOPOHBI, TO Tox ' — 0Opa3HO# 3aCIOHKON BHAHA TONYKPYTJas 9acTh OTBEPCTHS,
yepe3 KOTOpoe BCTaBIsIeTCs KOJecO BEHTWIATOpa. Bo Bpems paGoThl BEHTHIATOpPA
4yepe3 3TO OTBEPCTUE IMPOUCXOAMUT IOJCOC BO3Myxa u3 armocdepsl. IIpunnun
JIEHCTBHS TAaKOro Mojacoca MOKa3zaH Ha puc. 9. JIas peryJupoBKH HHTEHCUBHOCTH
MOJIcoca 3TO OTBEPCTHE 3aKPHIBACTCS IJIAHKOW C OTBEPCTUSIMU (HAa CXEME OHa He
MOKa3aHa), KOTOpBIE MOTYT 3akpbiBaThcsa mpoOkamu. Ilombopom KonmdecTBa
OTKPBITBIX OTBEPCTHH YCTAaHABIMBACTCS HEOOXOAWMBIH MMOJACOC BO3AyXa W3

atMochepnl. Cxema Takol TUIaHKHU MMOKa3aHa Ha puc. 12.

O00OO

Puc. 12. Ilnanka ¢ OTBEpPCTUSAMH.

B nnanxe umeercs 5 orBeperuil fuamerpom 30 M.

B HmkHE# yacTH TOPIEBOI CTEHKM MMEETCS BBIXJIONHAs TpyOa, 4epe3 KOTOpyIo
OCYIIIECTBIIIETCSl BEIOPOC BIAXHOTO BO3Ayxa. Tpyba MOJDKHA M3TOTABIMBATHCA W3
HeprKaBeIoIeld CTajld ATIOMHHUS WM IDIACTMAcChl, IIOCKOJBKY IIpU CyIIKe ayda
KOHJICHCAT, 00pasylomuiics B TpyOe, CONCPXKUT IyOWMIBHBIC KHCIIOTBI, KOTOpPBIC
pa3pymaioT oOsrgHyI0 cTanb. Juamerp TpyOsr 60-70 MMm. YcTaHaBnuBaTh € CiemayeT
C HEKOTOPBIM HAKJIOHOM BHH3, YTOOBI 00pa3yroLIUiicsi B Hel KOHJEHCAT He Moraaal
oOpaTHO B Kamepy. BHemHroro 4actb TpyOBbl ClielyeT yTeIIMTh, YTOOBI B OYEHb
XOJIOAHYIO IIOTOJly OHa He IepeMep3ana. BricoTa GyHaaMeHTa kaMmepsl BEIOHpaeTCs
TaKUM 00pa3oM, YTOObI BHEIIHWH KOHEIl BBIXJIOMHOW TpyOBl OBLT BBIIIE YPOBHS
nmouBel. C 3TOM menpio mepen 3aMMBKOM (yHIAMEHTa M C IENbl0 SKOHOMHH
UCIIOJNB3YEMOTO PACXOAHOTO MaTepuala MOXKHO HAChIIaTh 3EMISIHYIO HOIYLIKY

touuHoM ~ 10-15 cM., mpenBapuTenbHO yTpamMOoBaB €.

ITockonbky B JaHHOM KOHCTPYKLMM BO3J1yX B KaMepy HarHeraercsi, TO IpHU

HCOPUHATHU COOTBCTCTBYIOIIHUX MCP, MOXKET MPUXOAUTH B HCTOAHOCTH apMarypa u
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TEpMOM30JIsALUs OorpaxJeHui. [Ipy MOBBIIIEHHOM [aBIIEHUM B KaMmepe BIIAKHBIN
BO3YX Yepe3 HEKOHTPOJIMPYEMBIE IS BO BHYTPEHHEH OOIIHMBKE MOXET IPOHUKATH
B MEXCTEHHOE MPOCTPAHCTBO, TaM OyAET KOHIEHCHPOBATHCS BlIara, KOTOpas MOXKET
HOPTUTH apMarypy oOrpaxzieHuil. Bmaroii Ttakke Oyner HaNMTBHIBAaTHCS
TEPMOM3OJALMOHHBIN MaTepuall, Tepsisi CBOM CBOWCTBA. B JaHHOM KOHCTpYKLUU 3Ta
npo0JieMa perraeTcs Mpyu NOMOIIN ITOBOPOTHOH 3acioHKH. [loBopaunBas e€, MOXHO
€O37aBaTh JOMOJHUTEIbHYIO IPErpay BO3AYIIHOMY OTOKY, HUPKYJISLUIO KOTOPOTO
obecrieumBaeT BeHTWIATOpP. llo3TOMy camoe BBICOKOE [aBIEHHE BO3IyXa Oyaer
HAOJI01aTECS B BEHTHIIATOPHOM OTCEKE, IJIe PacIOoIoKeHO KOJIecO BeHTHIsATOpa. Bo
BCEX )K€ OCTAJIILHBIX YaCTAX KaMephl, AaBJICHHE BO3IyXa OyJdeT HIDKE, YeM B 3TOM
orceke. Ho MOCKOJIbKY yKa3aHHBIH OTCEK COeMHEH ¢ aTMochepoil HpH MOMOIIH
BBIXJIOITHOH TpyObl M HWMeEeT aTrMOoc(epHOE [aBlieHHWe, TO JaBJIEHHE BO BCEX

BHYTPCHHUX YAaCTAX KaMCPblL 6yﬂeT HHWXKC aTMOC(I)GpHOFO.

[ToBOpOT 3aCIIOHKN AOJKEH MOAOHPATHCSI TAKUM 00pa3oM, YTOOBI OH MEpEKpPhIBaT
npuMepHo 1/3 miomamy MomepedHOro CEYeHHs BEHTWIIATOPHOTO OTceka. Takas
3aCJIOHKA HY)KHa el€ U JJIsl TOro, 4ToObl 00ecreunBaTh paBHOMEPHBIN 00/yB TOHOB
WJIM HarpeBaTesel, pacloloKEHHbIX B BEPXHEW 4acTH BEHTUJIATOPOHOrO oTceka. B
ciyyae e€ OTCYTCTBHsI IPSIMbIE MOTOKH BO3JyXa, OTOpachIBaeMbIe IIEHTPOOEIKHBIM
BEHTWJIITOPOM, HEPaBHOMEPHO O00JyBalOT T3H. B Tex MecTax, TJe JIeHTa TIHA
pacrojoxeHa B HEIOCPEACTBEHHON OJIM30CTH K KOJIECY BEHTWIATOPA, WHTEHCUBHBIN
00/1yB MOXET IPUBOANTD K €€ BUOpany, 9TO NPH UINTEIBHON SKCILTyaTallny MOKET
TIPUBECTH K €€ IIOpBIBY. C menplo yHpomeHHs 3aclOHKYy MOXKHO CHAENaTh M
CTAallMOHAPHOW, IPUKPENHUB €€ K 3aJHEN CTEHKE KaMephbl, WIH K LIUTY, OTAEISIOIIEMY
KaMepy OT BEHTUJIITOPHOI'O OTCEKa.

Takum 06p8,30M, OAWH BCHTHUJIATOP BBIIOJHACT Cpasdy 4YETBIPC (byHKI_II/II/II
OCYIIECTBIIICT MpPOJNYBKy InTadess, IOACAchIBA€T BO3MyX M3 aTrMocdepsl,
obecrieunBaeT BEIOPOC BIAXKHOTO BO3yXa B aTMOC(Epy W TOHMKEHHOE JaBJICHHE B

caMoil kamepe.
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Hap 3acinoHKOHM ycTaHaBIMBAIOTCS HArPEBATENIbHBIE 3JIEMEHTHI, KOTOPBIMU MOTYT

OBITh KaK OJIEKTPUYICCKHUE TOHBI, TAK 6aTapeI/1 BOJSTHOT'O HArp€BaTeJIbHOI'O KOTJIA.

B BepxHell yacTu KaMepbl YCTaHOBJIEH MaTyMK TEMIIEPATyphl, KOTOPBII
obecrieunBaeT aBTOMaTHUYECKy0 €€ padoTy. Ero KOHCTPYKIMIO ¥ IPUHLUIT ISHCTBHS

MBI paCCMOTPUM, KOIr'Jia 6yﬂeM OIMMCBIBATH PCIKUM pa60TLI KaMCphI.

CxeMy pabOTBI KaMepbl MBI PAaCCMOTPEIH, TENEpPh OIHIIEM KOHCTPYKLHUIO €&
OTJENIBHBIX Y3JI0B U 2JeMeHTOB. M HauHEM ¢ OrpakJeHui, MpeCTaBIAIOIINX
repMETU3UPOBAHHBIN TEIION30JIMPOBAaHHBIN OOKC, BHYTPEHHSSI M BHELIHASN OOIIMBKA
KOTOPOTO JIOJDKHA COOTBETCTBOBATH OIPEACIEHHBIM TpeOOBaHUSIM. BHelHss
oOImMBKa J0JDKHA OBITH JOJTOBEYHOW, HE TpeOYIOIeH IOCTOSIHHOTO yXoja H
BBIJICP)KMBATh BO3AEHCTBHE BHEIIHEH cperpl (J0KAb, MOPO3bI, BO3AEHCTBUE JTydeH
conana). K BHemHe# oOmMMBKE HE MPEABSIBISCTCS TPeOOBaHHWE TI'€PMETHYHOCTH.
BHyTpeHHs1 00mmMBKa TOJDKHA OBITH T€PMETHYHOM M BBIICP)KUBATH BO3/CHCTBHE
arpecCUBHBIX CpPEZA, KOTOPHIMH SIBISIOTCS Tapel ay0a, coieprkamue ayOniIbHbBIE
KUCJIOTBL. Mexy BHEIIHEH ¥ BHYTpPEHHEW OONIMBKOW JIOJDKEH pa3MelaThes
TEIUTOM30JIMOHHBIN MaTepuai, o0ecreunBaloMni BEICOKYIO Teruton3oisnuio. He
CleyeT YBJIEKaTbCd YPE3MEPHO BBICOKUMH TEIION30JUPYIOIIMMH CBOWCTBAMH
3TOr0 Cnosi, T.K. 3TO MNPHUBOAUT K YAOPOKAHUIO KaMmephl. Ternon30JsAOHHbIE
CBOHCTBa TOAOMPAIOTCS TakK, YTOOBI PAacxXoJbl SHEPTUH 3a CUET yXoIa Telula BO
BHEITHIOID Cpely ITpH CaMbIX CHIBHBIX MOpO3ax cocTaBmsul  ~2% OT o0mmx
pacxo/i0B SHEPTUH HEOOXOJMMOM ISl OCYIIECTBIEHUS Tpoliecca CyImKH. B maHHOM
KaMepe MCIIOJIb30BaH MEHOIUIACT TOMIUHON 40 MM, KOTOPBIN YKJIQABIBACTCS MEXILY
oOmmBKaMKM KaMmeppl B nABa cios. IIpucnocoOneHue st pe3KH MEHOIIAacTa

npuseneHo B [lpunoxenun.

PaccmaTpuBaemass kamepa MOXET HMMETh J[Ba TabapuTHBIX pa3mepa:
3000x3000x4500 u 3000x3000x7500 mwm. IlepBblii raGapuT mnpeaHasHa4deH I
CYIIKH JIPEBECHHbI OOLIMM TI0JIE3HBIM 00BEMOM 8 M’ M UTMHO# COpPTAMEHTa 3 M, TpH
9TOM B KamMepe pa3MeIlaeTcsi OUH MITa0elb U UCIONB3YeTCs IPOIOIbHAS MPOIYBKa.
IIpu BTOpOM Trabapure B KaMmMepe pa3MeNaeTcsl IOCIeOBATEeIbHO [Ba MITA0CIS
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TAKOro e copTramMeHTa. TpeOoBaHue OBICTPOH COOpPKM Kamepbl M BO3MOKHOCTb
IEepeBO3KM Ha TPY30BOM MallMHE 3acCTaBIIeT OJIEMEHTHl OrpaKACHUI JenaTh
6srounbIMU. Kapkachl 3THX OJIOKOB M3rOTABJIMBAIOTCS U3 COCHOBOM JIOCKH C CCUCHHEM
30x140 mm. OngHa U3 10COK OOKOBBIX CTEHOK KaMephl, K KOTOPOI MpuIIeraeT aBepb
KaMepsl, BBINOJHAETCS W3 ayOoBoil nmocku ¢ ceuennem 50x140. Ha sroif mocke
KPEIITCS TalKK, UCIOJIb3yeMBbIE [UIsl IFIOTHOTO TIPIIKATUS JJBEPH K KPOMKE KaMephbl.

TToTo04HEIE OJIOKK U3TOTAaBINBAIOTCS IO TAKOMY K€ IPUHIUITY .
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Puc. 13. Dcku3bl paM A7 H3TOTOBJIEHHUS CTEH, ITOTOJIKA M IBEPU KaMEpHI.

DCKu3eI BCeX 0JI0KOB BXOJAIIUX B KOMIJICKTAIUIO IPUBEACHBI HA pHUC. 13. Bo
BceX 0JI0KaxX MMEETCs LCHTpaJIbHaA MEPEropoaKa, HeO6XOIlI/IMa$I JJISL dKECTKOI'O

KPEIUICHHS JINCTOB BHYTPEHHEN M BHEITHEH OOIINBKH.
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Puc. 14. IlocnenoBaTensHOCTh YCTAHOBKH OJIOKOB KaMEpHI.

Ha puc. 14 noka3zaHa 1ocienoBaTelbHOCTh YCTAHOBKH OJIOKOB OrpaskACHHUN (BHI
cBepxy). TOHKMMU JUHUSMU Ha OJIOKax yKa3aHO pAacloIOKEeHHE TMePeropojIoK.
Brokn OOKOBBIX CTEH YCTaHABIMBAIOTCS 3€PKaJbHO. DTO HYXXHO YUUTHIBATH NPU MX
n3rotoBieHnd. biaok ' MoHTHpyercs Takum oOpa3oMm, 4ToObl IyOoBas IOCKa
npuierana K aeepu. B cirydae xamepsr umHON 4500 MM /1Ba TIEpBBIX CTEHHBIX OJIOKa
CO CTOPOHBI JIBEPH HE MOHTHPYIOTCS. Bce cekIuy moToska KaMepbl MOHTHPYIOTCS U3
6mroxoB THna B. MckimoueHne cocTaBiseT CeKIUs, MPIIIETalonas K IBEpH, I ITOH

CeKIIMU HCTob3yeTcst 050k I, moBEpHYTHIN 1yOOBOM TOCKOI K ABEPH.

Pambl ¥ meperoposkd B HUX H3TOTABIMBAIOTCS W3 COCHOBOWM JIOCKH CEYEHHEM
30x140 mm. Jlockn ucnonb3yrorest 6e3 mpeBapuTenbHON IPOCTPYKKH. [Ipu BEIpeske
JIOCOK JKeNIaTeIbHO MCIOJIb30BATh OMPABKH, T.K. 1K€ HE3HAUNTEIbHbBIE OTKIOHEHUS
OT pa3Mepa CYIIECTBEHHO YCIOXHSIIOT cOOpKy. Pasmepsl pam OIOKOB MOI0OpaHBI
TaKUM 00pa30oM, 4TOOBI B HUX B KAQueCTBE BHEIIHEW W BHYTpPEHHEW OOIIMBKU MOXHO
OBUIO MCTONB30BaTh TUCTOBOM mmdep ¢ pazmepom 1500x3000. Ilpu sTom criemyet
YUYUTBIBATHL TO O6CTO${TCHBCTBO, 4YTO CaMH JIMCTBI HE ABJIAOTCA TOYHBIMU
NPSMOYTOJIBHUKAMH, a MPEACTABIIOT apasuienorpamMM. [loaTomy nepen oOmMBKOMA

0JI0KOB CICAYCT OTTOPUCBATH JIMCTHI TAKUM 06p330M, YTOOBI UX JuaroHajn ObLIH
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OJJUHAKOBBI. HpI/I 9TOM JIJIMHA JIMCTAa MOXKET HECKOJIbKO COKPATHUTHBCA, YTO HYXKHO
y4ecTh IpU H3TOTOBIICHWH paM. [lodToMy pasMep paMm IO JUIMHE, YKa3aHHbBIH Ha
9CKU3axX SIBJIETCS CIPAaBOYHBIM. JIMCTHI K paMaM KpemnsaTcs IpU MOMOLIY LIypyIOB.
[Tpu cBepieHNM OTBEPCTHU MOA IIYPYIIBI CIEAYET TUaMETP OTBEPCTHS BHIOMpATh Ha
2 MM OoJjblie, 4eM JuaMeTp HIypymna. To HeoOXOIUMO Ul TOTO, YTOObI N30exaTh
paspeiBa mm¢epa NMpU M3MEHEHHM €ro pa3Mepa IpH M3MEHEHHWH TeMIlepaTyphl B
Kamepe. 3eHBKOBKa ITOJ] TOJIOBKY IypyHa JOJDKHA NMPOM3BOANTHCA TaK, YTOOBI MPH
€ro 3aBHHYMBAHMU €€ BEpXHAs KpPOMKa ObUIa HIDKE IUIOCKOCTH mmdepa. [locme
cOOpku 0OJl0Ka M 3aBUHYMBAHUS KPENEKHBIX LIYPYNIOB 3€HBKOBKA 3a/ICNbIBACTCS
TEPMETHKOM, A3TO HEOOXOIWMO JUISI TOTO, YTOOBI arpecCHBHBIC MHapel Iyba He
pa3pyLIaiy mypyi.

Bo n3bekanne KaHIEPOTEHHOTO BJIMSHMS BHYTpPEHHEW IMQepHOH OOMMBKM Ha
JpeBeCHHY Kamepa M3HYTPH OKpallnBaeTcsl HUTpokpackoii. [Ipu coopke kamepsl Bce
BO3MOXKHBIE IIENTH MEXAY OJOKAMH TaKKe 3aJICNIBIBAIOTCS MPH NOMOIIH T'epPMETHKA,

JUTS OTHX LeJIe UCTIONB3YeTCsT OETBI MITH ITPO3PAYHBIi CHIIMKOHOBEIN TePMETHK.

[IpocTpancTBo MexIy BHYTPEHHEH W BHEIIHEH OOMIMBKOW 3alOJHSIETCS
TETJIOU30JISAIMe. J[JIs1 3TOro Mcnonab3yeTcsl MeHOMIAcT TOMMUHON 40 MM, KOTOPBIH
yKJIa/ibIBaeTcs B Ba ciiosi. [Ipu Beipe3ke U yKiajike NeHoIIacTa cleyeT CIeAuTh 3a
TEM, YTOOBI CTHIKH TICHOIUIACTa B HIDKHEM M BEPXHEM CJIOC HE COBHANAIH. JTO
HEOOXOMUMO IO TOH NPUYMHE, YTO MPH JUIMTEIBHOW paboTe IMEHOILIACT MOXKET
JaBaTh YCaJIKy, M €CIT 3TO MPaBWIO HE COONIOATh, TO CKBO3HBIC IMIBHI yXYIIIAIOT

TETIJION30JIMPYHOIINE CBOMCTBA TEINTION30JIAIIUH.

MOo>XHO HCIIONIB30BATh U APYTHE MaTePHAJbl TSI BHYTPEHHEH M BHEIIHEH OOIIMBKH.
Harnpumep, BHyTpeHHSIS OOIIMBKA MOXKET OBITh BHIIIOJHEHA U3 JIMCTOB HEPIKaBEIOIIEeH
CTaJly, WM JIOMUHUS, YTO CYILIECTBEHHO ynopo’kaeT kamepy. Ilpu ucnons3oBaHNU
TakoW OOIIMBKM M THUIOpa3Mepbl OJIOKOB MOTYT OBITH M3MEHEHBHI C LEeJbI0 Oosee
palMOHAIBHOTO MCHOJB30BaHUS CTAHAAPTHBIX TUIIOPa3MEpOB JHCTOB. BaxHo
TOJIKO, YTOOBI TabapHuTHBIE pa3Mepbl KaMepbl HE CHIIBHO BBIXOAWIIN 32 yKa3aHHbBIC
MIPEEIIbI.
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BaxkHbpIM 31€MEHTOM orpaxcneHmﬁ ABJIAACTCA JBEPbL KaMEpPbl, OHa ABJIACTCA
nepenHed €€ TOpLEeBOM CTEHKOW. JIBepb HOJKHA JIETKO OTKPBIBAaTbCS, U IIPH
OTKPBITHH 00ECIIEYNBATH OCCIPEMATCTBCHHYIO 3aIPy3Ky KaMephl MAJIOMaTepHaliaMH.
[Tpm 3akpeITHH OHa AOJDKHA 00ecreYrBaTh HaIEKHYIO repMeTH3annio kaMmepsl. Jlis
9TOr0 HCHOIB3YETCSl ApPMUPOBAHHBIM PE3UHOBBIM IUIAHT BBICOKOTO JaBIICHHS
quamerpoM 20 MM, IpUMEHSAEMBIH B TMAPaBIMUECKUX cucTeMax. OH KpenurTcs npu
nomom  [1-00pa3HBIX HPOBOJIOYHBIX CKOOOK, BBIITOJHEHHBIX W3 HEpIKaBEIOIICH
craimu. Jnametp npoBosnoku 2 MM. IIpn momomy 3THX cKOOOK HUIAHT KPEMHTCS IO0
nepudepuu JBEPHOU paMbl, KaKk MoKa3zaHo Ha puc. 15. J{ist aToro B Mecrte 3a0MBaHus
CKOOOK, B IIJIAHTE JIENaeTcsl MPOJOJIBbHBIN pa3pe3 Mo mupuHe ckoOku. IIpu Takom
Croco0e KpeIruleHHs LUIAHT OCTAa&TCS SJNAaCTHYHBIM Ha BCEM €ro MPOTSHKCHUH H
o0ecrieunBaeT repMETUYHOE IIPUIIEraHie JBEPH K TOPLEBBIM OJIOKaM Kamephbl IpH €€

3aKpPBITUH.

Puc. 15. Cxema kperuieHus yITOTHSIONIETO [IUIaHTa U YTOJIKOB 3aTSDKKU JIBEPH.

Ha puc. 15 moka3aHbl Tarxke YTOJKH, KOTOPbIE KPEIATCS K OOKOBBIM TOpLIAM
JIBEpU TPHU MOMOIIM IIypYyNOB (MaJeHbKHE KBAJApPaTUKHU IO OokaMm aBepu). B atmx
YroJIKaX, BBIPE3aHHBIX U3 Yrojka 50, UMEIOTCs OTBEPCTHS JHaMeTpoM 25 MM, yepe3
KOTOpBIE MPOXOJST CTaJbHbIE OOJITHI ¢ pe3b0oit M-16, mpy MOMOIIM KOTOPBIX ABEPb
MPUTSTHBAETCS K TOPIy KaMepbl. HanmpoTHB 3TUX OTBEpCTHI K TOpLaM OJI0OKaM CTeH
W TIOTOJIKA KaMepbl KpeIsTCs OTBETHBIE TalKH, B KOTOPblE W 3aBUHYMBAIOTCS

3aTsDKHBIE OONITHI. DTH raiku mpeicTaBisitoT kBaaparsl 20 x35x50, mo neHTpy
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KOTOpBIX Hape3aercss pe3pba M-16, a mo kpasM HMeeTcs UYeThIpe OTBEPCTHS, C
MOMOIIBI0 KOTOPBIX IIYypyIaMH TaiKa KpemuTcss K ayOOBOW JOCKE CTEHHBIX MU
MOTOJKOBOro Onoka. Omnepanusi KpemjieHUs raek JOJDKHA MPOU3BOIUTHCS IPU
MIOMOIIY OIIPABOK, T.K. HECOOCHOCTh Pe3b0 B raiikax M OTBEPCTHIl B YroJIKax HE JacT

BO3MOKHOCTB 3aBUHTUTH 3aTSAKHBIC O0ITHI ITOCIIE 3aKPbITUA ABCPU.

[Mernisamu nBEepH, Ha KOTOPBIX OCYIIECTBISETCS € MOIBECKa, CIyKaT IUIAHIIaiOBI,
NPUBHHYMBAEMBIE K BEPXHEMY M HIDKHEMY TOPLLY ABEpH NPH MOMOILIH [IypPYIIOB. DTH
TUIAHIIAWOBI CTHIKYIOTCS C OTBETHBIMH YTOJIKaMH, KOTOPBIE KPEMSTCs K OOKOBBIM
CTEHKaM KaMmepbl. B miaHmaii®ax W yronkax MMEIOTCS OTBEPCTHS, Yepe3 KOTOphIE
MPOXOAAT KpenéxHble 001Thl. OTBEpPCTHE B IUTAHIIAR0AX JCTAIOTCS OBAIBHBIMU, KaK
nokasaHo Ha puc 16. Takas ¢popma oTBepcTHsI HE0OX0AMMa MO TOH NPUYMHE, YTO MPH
3aTsDKKE OOJITOB, NPIKMMAIOIIMX JBEPh K TOPIY KaMepbl, NMPOUCXOAMT ycaaka
TepMETH3HUPYIOIIEro MIJIaHra, MO3TOMY IETIH AOJDKHBI MMETh COOTBETCTBYIOILYIO
crereHb cBoOOABl. CxeMa BEpXHEro M HIDKHETO y3Jla MOJBECKH IBEpH K CTEHKE

KaMepbl ToKa3aHa Ha puc. 16.

BokoBas creHka

Yronok
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=/

f y

MnaHwan6a

Puc. 16. Y3en moaBecku IBEpH K CTCHKE KaMeEPHI.

Kamepa ycranaBnuBaercs Ha (QyHIaMeHTe, KOTOPBIM MpEACTaBIseT IUINTY U3
Kepam3uToOeToHa TommmHOW 7-10 cM. pasMepbl KOTOPOH BBIOMPAIOTCS TAaKHM
00pa3oM, 9TOOBI €€ KPOMKH BBIXOAWIH 32 Kpas kKamepbl H 5-10 cm. [Ipu orcyTcTBIH
KepaM3UTOOETOHA B KadecTBe Marepmaia i (yHOAMEHTA MOXET OBITh

UCIIONB30BaH LIEMEHTHBIA pPacTBOP C COOTHOIIEHHMEM LEMeHTa K mecky 1:6. Jlms
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yKIaaKkd GpyHIaMeHTa He TpeOyeTcss 0Co00i MOATOTOBKH MOYBHI, IJIOIIAKA JODKHA
OBITH OYMINICHA OT TPaBhl M HUBEJIHPOBAHA TaK, YTOOBI MMEJICSI HEOOBIIOW HAKIIOH B
CTOPOHY JBEpHU Kamephbl. Takol HakjOH JAaE€T BO3MOXHOCTh BBITEKATh KOHAEHCATY,

KOTOpLIﬁ Ha NEPpBbIX 3Tanax pa6OTLI KaMepbl KOHACHCUPYETCA Ha (1)yHI[aMeHTe.

B Hmxknelt yactn MEPEAHCTO TOPpLla KaMEPbl B CTBOPC C 3TUM TOPLOM KPCIIUTHCA

nIy6oBas gocka tommHo#r 50 MM (puc. 17).

[ ]
\
[ly6oBasi focka dyHOaMeHT

Puc. 17. Bun xamepsl Ha yHIaMeHTE CO CTOPOHBI ABEPH.

K aT0ii mocke kpensTcs raifiku A 0ONTOB 3aTSHKKH HIDKHEH 4acTu ABEPH.

[lepBblii psn MpokIagoK, Ha KOTOPBIE YKJIAAbIBaeTca Tabenb Ha (yHZaMeHT,
uMeeT ToNIMHYy He MeHee 70 MM, Ce4eHHEe OCTaJbHbIX MNpokiagok 30x40 mw.
[epBBIii mTabens yKiIaabIBAacTCs TakK, 4TOOBI MEXIYy HHUM U IIEPEropoAKoH, 3a

KOTOPOM pacrosiokeH BEHTHIATOPHBIN OTCEeK, ocTaBajcs 3a30p He MmeHee 200 M.

PaccmoTpuM cxemy ycTaHOBKM BEeHTHIIsITOpa B O10Kke [I. B kauecTBe BeHTHISITOpA
UCTIONB3yeTCA IIEHTPOOCKHBIM BEHTHIISTOP TUIA OEnnYbe KOJIECO C ANaMETpOM
komeca 315 MM, KOTOpOe HacakeHO Ha OCh JBHTATeNs. J[BUTaTenb yCTAaHOBJICH Ha
cranpHOHU Tmatdopme 5x360x400, kak mokazaHo Ha puc. 19 cineBa. Bux KoMIoOHOBKH
c3aJ1 II0Ka3aH Ha [IPaBOM PUCYHKe. Mex Iy IBUraTeseM U KOoJIecOM ycTaHoBIeHa I —
oOpazHasi Teperopo/iKa, BHINOJHEHHAs U3 JMCTOBOW HEp)KaBEIOWIEH CTaiIM, KOTOpas
KperuTesl K atgopme mpu momoinu 6onros. Pasmep meperoponku 300x355 mm.

JBurarens ycranasnuBaercs B mpoéme 6isoka J[. Bua npoéma nokasan Ha puc. 20 A.
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B MecTte mpoéma Bo BHyTpeHHEH OOIIMBKE KaMephl UIMEETCS OTBEPCTHUE 110 THAMETPY
Koleca BEHTHIATOpa. VIMmeroTcst Takke OOKOBBIE YrOJKH, Ha  KOTOPBIX
yCTaHaBJIMBaeTCs M KpenuTcs mardopma apurarens. Koraa mo sTuM yrojikam, Kak
[0 cajaskaM, BEHTWJIATOP 3aJBUIaeTCd Ha YCTaHOBOYHOE MECTO, KOJIECO
BEHTWIIATOPA, OKA3bIBACTCSl BHYTPH Kamepsl, a [T — oOpa3Has meperopoka 3akpbIBaeT
OONBIIYyI0O YacThb OTBEPCTHS Il Kojeca BeHTHWisTopa. OcTaércsi TOJNBKO YacThb
OTKPBITOTO OTBEPCTHS MO TIathopMoii. Hepes 3To 0TBEpCTHE U TPOUCXOAUT MOZCOC
BO3IyXa B Kamepy. sl peryJmpoBKM MHTEHCHBHOCTH IOJCOCA TOA IUIaT(hopMOM
yCTaHaBJIMBAETCs IUIAHKA C OTBEPCTUSAMH, MTOKa3aHHas Ha puc. 12. OTBEpCTHS MOTYT
3aTBIKAThCS PA3IMYHBIM KOJIMYECTBOM IPOOOK, YEM M PETYIHNPYETCS] HHTCHCHBHOCTh
oJcoca.

" - obpasHasi neperopogka

OnekTpoasurarens /

‘\/

Mnatcdopma
Koneco BeHTUnsiTOpa

Puc.19. KomnoHOBKa BEHTHIISATOPA Ha IIIaThopMe.

A b
Puc. 20. IIpoém nmmst ycTaHOBKHM BEHTHIISITOPA (BUX A) WM YCTAaHOBJICHHBIA B MPOEME

BeHTHIIATOD (BUA B).

48



B kauecTBe HarpeBaTeNBHBIX 3JEMEHTOB B KaMepe MOTYT MCIOJIB30BAThCS Kak
Oarapeu, MMTacMbIe OT ra30BOr0 BOJOIPEHHOr0 KOTJIA, TaK M AJIEKTPHUYECKHE TIHBI. B
KayecTBE BOJSHBIX HArpeBaTENbHBIX JJIEMEHTOB Jy4llle BCEro HCIOJIb30BaTh
CTaJIbHBIE TPYOKH, ONPECOBaHHbBIE aJJIOMUHUEBBIM CIIMPAIBHBIM opeOpeHneM. Takue
TpyOKHN BBITYyCKAIOTCS MTPOMBIIUICHHOCTBIO M M3 HUX MOXKHO MOHTHPOBAaTh OaTapeu.
Kamepa Moker OBITh CHaO)XXeHa M 3JIEKTPUYECKHMMH HArpeBaTelsIMA — TIHAMU.
HexenarenbHO HCMONB30BaHUE 3aBOJACKUX TIHOB, KOTOPBIE HArpeBalOTCs IO

BBICOKHX TEMIEPATYp, a 3TO [0KapOOIACHO.

Juist adpdexTHBHON CylIKM HAarpeBaTe JIOKHBI 00ecneynBaTh npuMepHo 1 kBT
MOIIHOCTH Ha KaXIblii KyOMYECKH METp JPEBECHHBI IIPU CYIIKE TBEPIBIX MOPOA U

BABOC Oouiblire IpUu CYHIKE MATKHUX.

[MpuBeném mapamMeTpsl W KOHCTPYKIHIO A(PQPEKTHBHOTO I0XKAapoOE30IMacHOro
HarpeBaTelsi, BBIIOJHEHHOTO W3 JICHTOYHOH HepkaBeromed cramm 12X18HI0T
(MOXHO HCIIONB30BaTh U Apyrue Mapku). s 3Toro HeoOXoAuMa JIEHTa TOJIIHHON
0.3 MM npu mmpuHe 20 Mm. IIpy HamHuuK B Kamepe mTabess ¢ 00bEMOM 8 M° st
o0ecrieueHnss MOUIHOCTH HarpeBatensi 8 KBT coOIMpOTHBIEHHE JIEHTHI JOJDKHO
coctaBiATh 6 OM, npu 3ToM €€ mrHa coctaBuT 30 M. K coxkaneHuto, Takyro JEHTY
MPOMBIIUICHHOCTh HE BBITYCKaeT M €€ TPHUXOAUTCS BBIPE3aTh BPYUYHYIO U3
pynonHoro copraMenTta. Ecimu B kamepe pacrionaraercsi [Ba Imrtaleins, TO ClexyeT

YCTaHOBUTH ABa TAKHUX TOHA.

Jist CylIKu MATKHX TOPOJ, TAe TpeOyeTcsl yBeIUMYUTh MOIHOCTh HarpeBaTelei
MPUMEPHO B JBa pa3a, TIHBI BKIIOYAIOTCS Mexnay (azamu, uro maéT Takoe
YBEIIMYCHUE MOIIHOCTU. Temrmeparypa JICHTHI TaKOTO HArpeBaTeis MPHU yKa3aHHOM
MoIHOCTH He mpeBbimaer 200 rpagycoB, YTO MOJHOCTHIO I0OXKapoOe30MmacHo, T.K.
cyxasl IpeBeCHHA HaYMHACT OOYTIIMBATBCS TOJBKO MpH Temmepatrype 350 rpamaycos.
Kpome Toro, T9HBI YCTaHABIMBAIOTCS MEXIY IBYMs MIH(DEPHBIMU NEPETOPOJAKAME U

HETIOCPEACTBEHHOT'O KOHTAaKTa C ,Z[p@BCCPIHOﬁ HUMETHb HE MOTYT.
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JleHTa TOHOB pacIonaraeTcst Ha AepKaTeNsax (KProKax) 3ur3aroodpasHbIM 00pas3oM,
Kak mokaszano Ha puc. 21. Illudeprsie muIacTHHBI, K KOTOPBIM MPHUKPEIUICHBI KPIOKH,
KpeIsITCA K BEPXHEMY U HIKHEMY YIOJKY IIPM IIOMOIIM IIOJIOCOK U3 JHMCTOBOM
HeprkaBeroled cranyd. KoHIbl TPHOB NMpUNasHbl K JIAMEJSIM U3 JIMCTOBOM Menu, K
9THM JK€ JIaMeJIsIM TIPUIIastHl M CETEBbIE NPOBOJA, KOTOPHIE Yepe3 OTBEPCTHS B
CTEHKE KaMepbl YXO/ST Ha paclpeAeIUTeIbHbIN IIHUT.

BepxHuii yronok

o]
/ I I | I A
MnacTuHb \

13 wudepa Kpioku
\ l L o I |
| I L[ 1 1 =

/ | —— ] = | \
CeTeBol npoBof, 6 %pymma © CeTeBoii npoBoa

HwXHUI yronok
Puc.21. Konctpykuus 13Ha.

IIpn  mOBBIIEHMW  TeMIEpaTypbl  JEHTHl OHA  PACIIMPSIETCS,  YTOOBI
CKOMIIEHCHUPOBATh JTO PACIIMPEHUE HCIIOIB3YIOTCS IPYXUHHBIE Y3JIbI, KOTOPBIE
CABUTalOT HIDKHMH YTOJOK MpPHU TakoM pacuMpeHud. KOHCTpYKIUS NPYyXKHUHHOTO
y3J1a IoKa3aHa Ha puc. 22.

\\ / N~ \\

\

KocTbinb
Puc. 22. KoHCTpyKIHs MPY>KUHHOTO y37a.
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Ha KoCTBUIAX, KOTOpbIE CBOMM XBOCTOBMKOM BBHHUMBAIOTCS B 33aJHIOI0 CTCHKY,
UMeeTcsl MTHIPh ¢ Pe3b00ii, Ha KOTOPOM PACIOIOKEHO OBE railku. Mexay BepxHen
railkod M IMOJKOM HIKHETO YroJjika pacrojiodKeHa JIaTyHHas IUIocKas mpykuHa. Bo
BpeMsi COOpKM TOHA HIKHSS Traika 3aKkpy4duBaeTcs BBEpX JIO yIOpa, IHOJHOCTHIO
cKknuMas TpyxkuHy. Ilocie cOopkn oOHa OIyCKaeTcsi B HIDKHEE IIOJIOKEHHE,
oOecrieunBass HEOOXOMUMBIA XOJ HIKHEMY YTOJKY TPH PacCIIMPEHHH JICHTHI TIHA.
OtBepcTHsl AN KpeIJIEHHs KOCTBUIEH Ha 3aJHEll CTEHKE KaMephl CBEepIATCA
HATIPOTHB [EHTPAIBHBIX JIEPEBAHHBIX IIEPEMBIUEK, 3aTEM B HAX Hape3aeTcs pe3pda, u
BBUHYMBAIOTCS KOCTBUIM. TakUM TOYHO 00pa3oM KpemsTcs U LIMHUIBKH, Ha KOTOPBIX
KPETHTCS BEPXHUH YTroyoK. /[iiHa XBOCTOBHKA y KOCTBUIA M IIMIUIEK JOJDKHA OBITH

nopsika 50-60 MM, 4TOOBI OH HaAEKHO JAepKajcs B Telle TOCKHU.

KpGHJICHI/IC KPIOKOB Ha IHI/I(I)CpHI)IX IJIaCTUHAX U CaMUX TOHOB B KaMEPEC MMOKA3aHO

Ha puc. 23
T~ __

/\_/

Puc. 23. Kperuienue KprokoB Ha MM (EpHBIX TUIACTHHAX U TIHA B KaMepe.
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Kp}OKI/I H3roTaBJIMBarOTCA U3 MCIHOI'O0 MJIM AJIFOMUHHUEBOI'O MPYTKA WA ITPOBOJIOKU

JIUaMeTpoM 3-5 MMm.

I[Ipn HeoOXOAMMOCTH pa3MCEIICHHS B KaMmepe IBYX TOHOB, OHH KPEMSTCS
napamienbHo Apyr apyry. Ilpu 3TOM B CTepKeHb KOCTbUIS BBUHUMBAECTCS JBa
BEPTUKAJIBHBIX MITHIPS C pe3b00ii, a MIMMIBKH HA KOTOPBIX KPEIATCS BEPXHUE YTOJIKH
JIENTAIOTCS TaKOH UTHHBL, YTOOBI Ha HUX MEXKIY TalKaMH MOXHO OBLITO 3aKpEnuTh JBa

yToJKa.

§ 8. MeToab! CYHIKH APEBECHHBI M CMIOCOOBI MX peajn3aluu

B nanHOI kamepe BbIOpaH 0COOBIN HUKINYECKUIH PeXUM pabOThI, KOTOPBIH HaéT
OJIMHAKOBO XOPOIIME pe3yJbTaThl KakK IPH CYIIKE MATKHX, TaK W TBEPIBIX IOPO.
Wnes sToro Merona 3akiodaeTcss B TOM, YTO BJlara B JIIOOBIX YCIIOBHSIX BCETna
CTpeMuTCs B 0oJjiee XOJIOJHYIO 30HY. OTa 3aKOHOMEPHOCTb M HCIIOJIB3YETCS B
[UKJIMYECKOM pexuMe. TeXHHYECKH OH OCYILECTBISETCS CICOYIOLINM 00pa3oM.
Ilocne mporpeBa IuTabens M JOCTIKEHHS B Kamepe 3aJaHHOW TeMIlepaTypbl
CYIIMJIBHOTO areHTa OHa MEePeXoAnT Ha IMKINYecKuil pexxum padotel. [Ipu nmepBom
IUKJIEe JpeBeCHMHa pa30orpeBaceTcs [0 ONpPeACNIEHHOH TeMIepaTypbl, IOCie
JOCTHIKEHUsI KOTOPOM, MOAOTPEBaTEIHM BBIKIIOYAIOTCS M TeMIleparypa IpeBECHHBI
HauMHaeT Najarh. lIpM 3TOM OXJAXKICHWE HAUYMHACTCS C HApyKHOH CTOPOHBI
ujIoMaTepurana, B To BpeMs Kak e€ BHYTPEHHHE YacTH OCTaloTCsl 6oJiee HarpeThIMHU.
I[Ipu »TOM Bnara HauyMHAET TEPEXOAUTb W3 BHYTPEHHHX CJOEB JIOCOK K
TIOBEPXHOCTHBIM, YBIaXHsAA HX. [Ipm TakoM pexumme He oOpasyercsi BHENIHSA
nepecyleHHas KOpKa 1 MPOUCXOAUT PAaBHOMEPHOE YMEHBIICHHE BIQKHOCTH 110 BCei
TOJIIMHE JOCKH. TemIepaTypHBblil rpauK TaKOro pekuMa CYIUKH NPEACTaBIeH Ha

puc. 24.

52



A
- VAVAVAVAN
T
t
T, >

Puc. 24. TemneparypHsbIii rpadMK HIUKINYECKOTO PEKIMa CYIIKH.

Jns ocymIecTBIEHMS TakKOTO PEKMMa HEOOXOIUM COOTBETCTBYIOIIMH TaT4YHK
TEeMIepaTyphbl U HUCHOIHUTENbHAS CUCTEMA, MPH IMOMOIIU KOTOPOH OCYILECTBIIAETCS
3aJIaHHBIM LUKIMYECKUM pexuM. sl 3TOro Hy»XE€H COOTBETCTBYIOIIMNA JaTUUK
temmepaTyppl. OT 3TOro JaT4Mka, HCHOJIB3YEMOIOo U1  OCYIIECTBIICHUS
IIUKJINYECKOTO PEeXUMa, 3aBUCHT MHoroe. COou B ero paboTe MOTYT NPHBECTH K
cO0I0 peXHrMa C HEMONPaBUMBIMH IOCIeACTBUSIMH. OCOOCHHO 3TO KacaeTcs Tex
Kamep, B KOTOPBIX TpeOyeTcsl JUIMTEIbHOE BpeMs paboThl 0e3 KOHTPOJISI CO CTOPOHBI
ornepatopa. Criesyer cka3arb, 4TO NMPOCTHIX M HaAEKHBIX TEPMOMETPOB, KOTOPBIE OBI
obecrieunBany 100% rapanTnio HagEXHOCTH paboTHI, HeT. [loaToMy OB pa3paboTan
MPOCTON ¥ HAA&KHBIN TaTYMK TEMIIepaTypbl, 00nanaomuii TakumMu kauectBamu. Ero
paboTa OCHOBaHa Ha WCIIOJIb30BAHMM PAa3HUNBI B KO3(HUIMEHTaX JMHEHHOTO

pacHMpeHus CTalld U o3 TIIIeHa. [IpuHImn paboTel faTYMKa MOKa3aH Ha puc. 25.

e

Puc.25. laTunk Temmneparypsl.
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B nonusTunenoBoi TpyOke (1oka3aHa 4€PHBIM) pacIiojlaraeTcs CTalbHON MPYTOK,
3aKpPEIUIEHHBIN K OJHOMY U3 KOHIIOB TpyOKu. [Ipu mmmue natauka 2000mMM pa3Huia B
COKpAIIIeHUH TPYOKH M CTepxHs cocTaBisieT 0.3 MM Ha OJUH Tpaayc, 4TO BIIOJHE
JIOCTaTOYHO JJISl PETYJIMPOBKH TEMIEpaTypbl ¢ TOYHOCTH 2-3 rpajayca. B kxauectBe
MOJIMATUIEHOBOW TPYOKH IpHUMeHseTcss TpyOka auamerpoMm 20 MM, HCTIONIB3yeMast
JUIsl BOJSTHOTO OTOIUICHUS. Takol AaT4uK o0siaaeT BhIcoYanieil HaaéXHOCTBIO U U3
CTpOS. BBINTH HE MOXET, 32 WCKIIOYEHHEM KaKHX-HHOYZb Ype3BbIYalHBIX

00CTOSTENBCTB.

Bont Ne1
\_E [epeBsHHas BTynka
Ouck K /
\ :
—_—
KZ
_E
\
BonTt Ne2

Puc. 26. UcnionHuTENbHBIN MEXaHNU3M AATYUKA TEMIIEPATYPHI.

Cxema HCIIONHUTEIHHOTO MEXaHW3Ma JaTYhKa TeMIepaTyphl II0Ka3aHa Ha pPHC.
26. Ha xoHel NHONMATHIIEHOBOW TPYOKHM OJieTa JiepeBsSHHAs BTYJKAa, HA KOTOPOM
Kpemsitcss 1Be V — o0OpasHbIe TPYXHHBI, Ha KOHI[AX KOTOPBIX YCTaHOBJICHBI
koHIeBble BbIKIIouatenu K; u K,. C 7neBoil CTOpOHBI OT ATHX BBHIKIHOYATENEH
HAXOJUTCS JHUCK, NMPUKPCIUIEHHBIA K CTaJbHOMY TIPYTKY, SBISIOMICTOCS YaCTBIO

JAaT4YUKa TEMIICPATypPhbl.
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§ 9. DnekTpHUecKkne cxeMbl KaMmep

OnexTpudeckas cxema kameps ¢ JumHon 4500 MM, mpegHa3HAYeHHOH AJIS CYIIKH
JIPpeBECUHBI TBEPIBIX MOPOJ MpeacTaBieHa Ha puc. 27. BxomgHol aBToMaTuyecKuit
Beikmouatens All-50 Ha 63 A ciayXWT Iyl NOAKIIOUEHHS K MYJIbTY YIPaBICHUS
cereBoro HampspkeHus. Em€ omun AIl-50 Ha 6.4 A CoyXuT Ui BKIIOYCHHS
JIBUTaTeNsi BEHTWIATOPA, KOTOPBHIH Ha cxeme o0o3HayeH OykBoid M. MomHocTh
nsurarens 3 kBt mpu ckopoct Bpamenust 1400 o6/munyty. dmamerp Genndbero
KoJieca BEHTUIIATOpa cocTaBisieT 315 mm.

Al-50 (63 A) Al1-50 (6.4 A)

fmmm——— -

NMVE

Puc. 27. Dnextpuueckas cxema KaMepsbl Ui CYIIKH OJHOTO MITabems

Kirou K5 B KauecTBe KOTOPOTO MCIONB3YETCS TyMOJIEp, CIIYXKHUT JUIS BKIIOUECHUS
CUCTEMBI YNpaBIECHUS TEMIEPaTypHBIM PEKUMOM KaMepbl. OTa CUCTEMa BKJIHOUAET

JBa HOPMAJIbHO 3aMKHYTBIX KOHIICBBIX BBIKIIOYATCIIA K1 n Kz, PACIIOJIOKCHHBIX Ha
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WCTIOJTHUTEIBHOM MEXaHHM3ME JaTuuka TeMIiepatypsl (puc. 26), a Takke MmycKaTelb
IIME-211. Ero c1ab0TOYHBII HOPMaJIbHO PA30MKHYTHIHN KiItod K, MOIKII0OUEH OqHIM
KOHIIOM K ITyCKOBOH KaTyILIKe ITycKaTens, a IpyruM KoHuoM k kmouy K, Kirou K;
NPE/CTAaBIsIET COOOM TPH CHIIOBBIE KOHTAKTHBIE Iapbl ITyCKaTelsl, COeIAMHEHHBIC
napajuiesibHO. JTU KOHTAKTHBIE Mapbl CIYyXaT JUIsl MOJAKIIIOUEHUS! TOHA K OJHOH U3
(a3 cern. [TuTaHue Ha UCIIONHUTEIHHBI MEXaHU3M CHUCTEMBI TEPMOPETYIUPOBAHHUS
momaéress ¢ omHOTO W3 (Pa3oBRIX mpoBOAOB, maymmx mocie AIl-50, koTopsbrii
BKITIOYAET JIBUTATENb. Takoe coenHEHne 00ecleunBaeT OTKIIOYCHNE TOHA B CIydae
cpabaThIBaHUsl ITOTO IyCcKaTellss B aBapUUHBIX CUTYalUsSX MPH BBIXOJE U3 CTPOS

ABUTAaTEJIsI BEHTHWIATOPA.

PaGoraer cucremMa TepMOpErylUpoBaHUS — clepytomuM — oOpasoM. Ilpu
TeMIepaType OKpYXKAIOLIEH cpenbl OUCK JaTdhKka TEMIEpaTypbl HaXOIUTCS B
KpailHEeM JIeBOM IOJOXEHUU. B 3TOM NOJOXKEHUU TA3H MOJKIIOYEH K CETH, U
TeMIlepaTypa B KaMmepe MoBbImaercs. IIpm 3TOM OHCK HAa4YMHAET CMEIIAThCS B
CTOPOHY YKa3aHHYIO CTPEJIKOW U NpU ONpeAEIEHHON TeMIEpaType, KacasiCh KHOIKHU
KOHIeBoro kito4a Kj, pa3pbiBas KOHTaKT MeXIy ero koHTakramu. Ho oTkmrodeHue
T3HA TIPU 3TOM HE IPOHCXOAUT, T.K. KOHTAKTHBIE Iapbl KOHILEBBIX HOPMAaJbHO
3aMKHYTBIX Kiodedl K, u K; ocrtatoTcs 3aMKHYTHIMH W TeMIlepaTrypa B Kamepe
MpoaoJKaeT NoBbImaThesa. IIpyu 3ToM nuCK Ho-IpeXHeMy MPOAOIIKAET ABUraThCs B
CTOPOHY, YKa3aHHYIO CTPEIKOM, CXKMMasi IPYKUHY, HA KOTOPOM pacHoNoKeH KoY
K;. Ilpu pganpHelnieM yBEIUMYEHUN TEMIIEPATypbl B KAMEPE JUCK JOCTUTaeT KHONKHU
kmoda K,, W paspbiBaeT ero KOHTakThl. [IpM 3TOM mIHTaHWEe KaTYIIKH IMyCKaTews
OTKJIFOUYATCs, ¥ TIPOUCXOANT OTKJIIOYEHHE TIHA OT (ha3bl, pa3phIBACTCS TAKKE KOHTAKT
Mexay koHTaktamu Kmoda K. Ilocme atoro temmeparypa B Kamepe HadHWHAeT
nazaate. [Ipu o6paTHOM JBMKEHHUHU AMCKA BHAYase 3aMbIKAIOTCA KOHTAKTHI Kimoua Ko,
HO 3TO HE IMPHUBOAMT K 3allycKy ITycKaTems, T.K. KOHTakTel Kimoua K; moka emié
pasoMKHYTHI. 1 TOJBKO MOciie yMEeHbLIEHHs TemrepaTypbl Ha BennuuHy dT, auck
oTIIycKaeT KHONKY kmoua K, Bkimodas myckarens. [locie 3Toro nukia noBTopsieTcs.

TaxkuMm o6pazoM nonoxxeHne kiaroda K, onpenenser BepxHIOW TeMIiepaTypy LHUKIa, a
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noJyioxkeHue kimoda Ky HIDKHIO. DT TeMnepaTypbl yCTaHABINBAIOTCS MIPH TIOMOIIH
raek Ha Oonrax NpyXuHBL [lpu pa3MemieHuH OONTOB Ha HPYKUHAX PETYIATOPA,
CJIElyeT CIENUTh 32 TeM, YTOOBI OTBEPCTHSI B MPYKHHAX ObUIM OOJIbILIE TUAMETPOB
0OJITOB M HE TNPENSTCTBOBAIM CBOOOJHOMY CXKaTHIO TNPY)KWUH HPU HACTPOHMKE U

paboTe CHCTEMBL.

Cxema yHuBepcanbHOW KaMepbl JuinHON 7500 MM, MpenHa3sHa4Ye€HHON IS CYLIKH

KaK TBEPIBIX, TaK M MATKUX TOPOJ, IOKa3aHa Ha puc. 28

AMM-50 (63 A) Al-50 (6.4 A)
Y fo]oj fo/cj
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Puc. 28. Dnexrpudaeckas cxema yHUBEPCAITBHOM KaMephI.

B ornmmume ot cxembl, n300pakeHHO# Ha puc. 27, B Kamepe UMeeTcs J1Ba TIHa,
KOTOpBIE O0O0ECIIeUMBAaOT BO3MOXKHOCTh paboTaTh B TpEX pexuMax. B mepBom
pEKMMe KOTJla pa3opBaHbl KOHTAKTHI Kimoda K, K ceTn moakimodeH Tosbko T3H Nel u

notpedisieMas MM MOIDHOCTH coctaBimsier 8 kB1. Ilpm sToM mepemsbruka,
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I/I306pa)KeHHaH B HIDKHEH 4acTu CXCMBI, 3aMbIKACT KJICMMBbI. HpI/I 3aMbIKaAHUU KJIFOYa
K¢ mpoucxomuT mnoakmroueHHe BTOporo T3Ha Ne2, m morpebisieMass T3HaAMH
MOIITHOCTh cocTaBisieT 16 kBT. B ciydae pa3mMblkaHuS MEpeMBIYKH o00a THHA
OKa3bIBAIOTCS BKIIOYEHHBIMH MEXIY IBYX (a3 IocjenoBaTeIbHO, U NMoTpedisiemast
MMM MOIIHOCTB COCTaBIsIeT 24 KBT. DTH Tpu pexuMa M03BOJISIOT CYIINTh B Kamepe,
KaKk OJMH INTa0eib, TaK W J(Ba IITA0ENs APEBECHHBI, KaK TBEPIBIX, TaK M MSTKUX
nopoa. [Ipn HoMuHanBEHOW MomHOCTH 6 KBT B Kamepe pasmeniaercst OUH MITadenb
TBEpABIX Topoxd. [Ipm HOMUHANBHON MomHOCTH 12 XBT B Kamepe MOXeT
pa3MelaThes WK JBa ITadesst TBEPABIX MOPOJI, WM OJJMH IITA0ENb MATKHX TOPOI.
IIpu HOMUHANMBEHON MoOIIHOCTH 24 KBT B Kamepe pa3memaeTcs 1Ba mTadens MITKUX
HOpOJ.

Jns mepexona Ha pPeXHM CYHOIKM MSTKHX TIOpOJl HE CIEAyeT KaKAbli pa3
nepecTpauBarh OJOK KOHTPOJSI TEMIIEPATyphl, a CJIEAyeT WU3TOTOBHTH OTICIIBHBIA
JaT4MK, HACTPOMB €r0 Ha COOTBETCTBYIOHUIMH pexuM. llepexioueHne IaTinkoB
CJIeyeT NMPOU3BOIMTH MPH TOMOIIM IMEPEKITIOYATeNs PeKUMOB. st 3TOr0 MOXHO
HCIIOJIB30BaTh TPHU TyM6nepa, IIpy IMOMOMIIU KOTOPBIX CICAYET TPU IMPOBOJHHKA OT
OJIHOTO JIaTYMKa MEePeKIoyaTh Ha TP NPOBOAHMKA Apyroro. [Ipn sTom HE06X0aMMO
BBIIIOJIHUTH emé OJHY OIl€paluro, CHAB MECPEMbIYKY, YKa3aHHYIO B HIKHEN 4JacTu
cxeMsbl. [Ipu cynike TBEPABIX NOPOJ CIIEAYET BEPXHIOIO TEMIIEpaTypy yCTaHABINBATh
~ 65-70 rpanycos, a HmxHIOI0 ~ 50-55. IIpu cymke MIrkux nopoj 3TH UHTEPBAJIbI
IOIDKHBL OBITE ~ 85-90 m 65-70 rpagycoB COOTBETCTBEHHO. [ OTOBHOCTH IpEBECHHEI
OTIPEZIETSIIOT 0 Pa3sHOCTH MEXAY CYXHM M BIQKHBIM TEPMOMETPOM, KOTOpas
IoibkHa cocTaBisiTh 29-30 rpamycoB. B 3TOM ciydae OTHOCHTENBbHAs BIAKHOCTh
nujoMaTepuanoB OyaeT HaXOMuThCs B mpeaenax 6-8 mpoieHTtoB. [lpu mocTmkeHUN
9TOM Temmeparypsl Kamepy BbIKIIOHaroT. [l Gojee OBICTPOrO  OXJIAKACHHS
JIPEBECUHBl MO>XKHO IPHOTKPBITH IBepb Kamepbl. [Ipu nocTuxkeHum B Kamepe

TemnepaTypsl ~35-40 rpagycoB JpeBECHHY MOXHO BBITPYXKaTb.

PaccMmoTpeHHbIe Kamepsl He TpeOyroT BMENIATEIbCTBA OIIepaTopa 3a BeCh LUK UX

pa6OTI>I HE3aBUCHMO OT HAYaJIbHOM BIIAXKHOCTHU Sarpyx(aeMoiz'I APCBCCUHBI.
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EnvHCcTBEHHBI napamMeTp, KOTOpPbIA B KOHLE CYHWIWIBHOIO LMKJIA IOMJIEKUT
KOHTPOJIIO CO CTOPOHBI OINEPATOpa, STO PA3HOCTh MEXKY IOKA3aHUSAMH CYXOTo H

BJIQYKHOTO TEPMOMETPOB.

IIpu cymike cBeXecMIeHHON JPEeBECHHBI MATKUX TIOPOJ PacxXo]l ANEKTPOIHEPTUU
Ha OJIMH KyOMUecKHii MeTp 3arpyskaeMoil apeBecunsl coctasisier ~ 700-800 kB1/4 , a

npu cymke TBEPAIX mopox ~ 900-1000 kBt/u.

JUIs OTKIIOYEHUs] CUCTEMBI TEPMOPETYIMPOBAHUS OT HCTOYHUKA IUTAHUS B
Clly4yae MPEBBILICHHS B KaMepe TEMIIEPaTyphl BBIIIE 33aHHBIX IPEIENIOB (aBapUiHAas
CUTYaIusl) CIyHUT OnokupoBKa. [lyist €€ paboThl B KauecTBe JaTYMKa UCIIOIb3yeTCs
OTJICJIBHBIN TEPMOJATUUK, TAaKOH e, Kak U B CHCTEME TepMOPETYJIMPOBAHUSA, OH

MOKa3aHHBIA Ha puc. 28.

Bont Ne1

H [epeBsaHHas BTynka

b

Puc. 28. Cxema 6JI0KHPOBOYHOTO AATYHKA.

B nmaTtumke mcnonp3yeTcs HOpMaiIbHO 3aMKHYTHIN Kiarod K. IIpu momommu raiiku
Ha Oonre Nel moNOKeHME KIIOYa YCTaHaBIMBAaeTCS TakK, 4YTOOBI cpalbaThIBaHUE

6J'IOKI/IpOBKI/I MMPOUCXOANJIO MPHU MAKCUMAJIbHO HOHYCTI/IMOﬁ TEMIICPATypEC B KaMepe.

Termora ucnapenns Boawl cocrasisier 2260 x/[x/kr (540) xkan/kr. Ho ecnu
MOCYHTATh KOJNMYECTBO BOMBI, COACp)Kalleecss B IPEBECHHE M KOJIHYECTBO

JHEPIrUM, pPacxoAyemMoe Ha €€ HcIapeHue, TO Jaxe C y4ETOM HIeaIbHOMI
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TEIUIOU30JISIIIMKA KaMepbl, yIeIbHbIH pacxoj okasbsiBaercs B 1.5 — 2 pa3a Goublie.
OTO CBs3aHO € TeM, 4YTO Ha IPOTHKEHHU BCEro LUKJIA CYIIKH B KaMmepy
mojcaceiBacTCsl aTMOC(EpHBI BO3MYyX, KOTOPBIH MOTOM, OyAy4dd Harper a0
paboueil TemIeparypbsl KaMmepbl, BblOpackiBaeTcs Hapyxy. CylecTBeHHO
YMEHBIINTh 3TH HENPOU3BOAUTEIbHBIC IOTEPH MOXHO B KOHJCHCAIIMOHHOM

KaMmepe, cxeMa KOTopoi n3odpaxeHna Ha puc. 29.

MOKPOBHBIN LWNT
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Puc. 29. Cxema KOHJICHCAIIMOHHOW KaMephlI.

Ora cxeMa OTIMYaeTcd OT CXeMbl, H300pakeHHON Ha puc. 11, HamMuuem
TEIJIOOOMEHHMKA B HIDKHEH YacTH BEHTHJIITOPHOTO OTceKa (IIOKa3aH >KUPHBIM
kpectoM). [Ipu pabote B KOHAEHCATMOHHOM PEKMME B IUIAHKE, PACIIOIOKCHHON MO
nmeurareneM (Puc.12) Bce oTBepcTHs 3aKpBIBAIOTCSA MPOOKAMH, M MOICOC B KaMepy
aTMoc(epHOro Bo3lyxa Hpekpamaercs. Eciu uepe3 TernooOMEHHHK IPOITYCKaTh
XOJIONHYIO BOAy, TO Ha HEM OyIeT KOHICHCHPOBATHCS BOZA, KOTOpast OyAET CTeKaTh
4yepe3 BBIXJIONHYI TpyOy. OcoOeHHO palUoOHaJbHO TNPHUMEHEHHE TaKOH CXEeMBI
CYIIKH NPU HaJIW4YMU apTE3MAHCKOW CKBAKWHBI, I'JIe TEMIIEpaTypa BOJbI COCTABIISET
OKOJIO 9 TpasycoB M TPAaKTUYECKH HE MEHsAeTcs B TedyeHue rona. s menei
OXJIXKJCHUS TEIJIOOOMEHHHKA MOXKHO HCIIONIb30BaTh M BOJIOIIPOBOAHYIO Boxy. Ilpu
pasHocT Temmeparyp B 20 TpagycoB MeXAy BOIOH, MOCTymawoomed B

TEIUIOOOMEHHUK W BOZOH, BBITEKAIOMICH W3 BBIXJIOMHON TpPyOBI, st Cymku 1 M
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npeBecuHbl TpeOyercst ~ 10000 kr Boabl. YKa3aHHBIM PEKUM PalMOHATIBHO
HCTIOJB30BaTh, KOTJa BIAXKHOCTh JIPEBECHHBI HE HIDKE 15% M BIAXXHOCTH BO3IyXa B
KaMepe OTHOCHTENHHO BbICOKA. [IpyW 3HAYEHHSIX BIAXXHOCTH JPEBECUHBI HUXKE
YKa3aHHOTO 3HAYEHUs! CJIEyeT MEPEeKIIOUUTh Kamepy Ha LHUKIMYECKUH PEXUM,
paccMoTpeHHbIM Bbllie. [IpuMeHeHHe paccMOTpeHHOro pexuma Haér ao 25 %

OKOHOMMH 110 paCxXody OSJCKTPOIHECPIUu.

B kadecTBe HarpeBaTEIbHBIX 3JIEMEHTOB MOIYT HCIIONB30BaThCs M Oarapew,
MIUTAaEMble OT Ta30BOI0 BOJLOTPEMHOrO KOTia. B BOASHOM KOHTYpE Takoro Kotia
JIOJDKEH CTOSIT HACOC, KOTOPBIN TOJKEH BKJIIOYATBCS 110 TAKOH KE CXeMe, KaK ¥ TOHBI.
[Tpu TOM HCTIONIB3yETCs CXeMa DIIEKTPOITUTAHHsI KaMephl, H300pakeHHas Ha puc. 27
C TOM JMIIb pa3sHUIEH, YTO BMECTO TIHA MOJKIIOYAETCS 3IEKTPOABHUIATENh HACOCA.
IIpyn wncnonb30BaHUM BOAOTPEMHOTO KOTJIA NPUXOAUTCS CHHXKATh TEMIEpaTypy
CYIIKH JPEBECHUHBI MATKHX 1opoj 10 80 rpamycos, T.K. IIPU UCIIOIL30BAaHUU Ooliee
BBICOKHX TeMmIiepatyp 3((GeKTHBHOCTD HCIIOIb30BAHNS BOAOTPEHHOTO KOTIAa CHIBHO
CHIDKAeTCd MO NPHYMHE MAaJloM pPasHOCTBIO MEXIy TEMIIEpaTypoil B KaMmepe Hu
TemrepaTypoir Boasl. [Ipu paboTe ¢ BOJAOrpeHBIM KOTIOM IOBEPXHOCTH Oarapeit
JOMKHA COCTaBIATh ~ 15 M°, B TO BpeMs KaK IPU HCIOJIB30BaHMHM THHOB HX

MIOBEPXHOCTh COCTaBIIAET ~ 1M

. OTO0 CBsI3aHO C TE€M, UTO Pa3HOCTb TEMIIEPATYp
MEXAYy BO3IyXOM B KaMepe W IOBEPXHOCTSAIMH OaTapell M TIHOB OTIMYACTCS

IPUMEPHO B 15 pa3.

Bce 3ameuaHus, MmoXeNaHHWS W BOIPOCHI IO TEMAaTHKE MOHOTpa(uu clemayer
nmoceaTh mo aapecy mende fedor@mail.ru , u MBI 00s3aTETFHO OTBETUM Ha BalllH

BOTIPOCHI.
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ITpuioxkenue

IIpucnocodseHue 1JIsl pe3KH MEHOIIACTA.

Cxema mpucrocoOIeHus A1l PE3KH MEHOIIACTA II0Ka3aHa Ha PUCYHKE.

/
MpyxuHa o LWapHup

Mposonoka /

K pabouemy crony Ha IIapHHpE KpPENMUTCs JOCKa, HAa KOTOPOI PAcCIOJIOXKEHbI ABa
METAIMYECKUX WTHIPs. Mexay KOHLAMM 3TUX IUTBIPEH pacTsIHYTa HUXPOMOBas
npoBosioka ToymmuuHoi 0.5 Mm. [ Toro 4ToOBI NMpH HarpeBaHUM IMPOBOJIOKA HE
NpoBHCalla, WCHOJNB3yeTcsl npyxkwHa. K MpoBoNOKe Uepe3  ITOHMKAIOIIUH
TpaHc(hopMaTOp MOABOIUTCS HAIPSDKCHHE, KOTOPOE MOAOMpAeTCsl TakKUM 00pas3oM,

YTOOBI HarpeTast IpoBOJIOKa 6BICTpO IIJ1aBUJIa IICHOILIACT.
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