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NPEOAHWCJ/JIOBHE

i. Odunuanbiple peuleHHs WM cornamenus MOK 1o TEXHWYECKHM BONPOCAM,
TOALOTOBJNEHHBIE TEXHHYECKMMH KOMHTeTaMH, B KOTODHIX TPENCTABJEHLI BCE 3aMHTe-
pecoBaHHble HAUHMOHAJBHBIE KOMHTETH, BBIPAKaOT € BO3MOXKHOl TOYHOCTBIO MeX-
AYHADOAHYIO COMVIACOBAHHYI0 TOUKY 3PEHHS NO PaccMaTpHBaeMBIM BONPOCAM.

2. OTu pelleHUs HPeACTaBJAOT COOOH PEeKOMEHAAUMH JJs MeXIyHapo/HOro
MOALIOBAHMSE H B 3TOM BHAE NPHHHMAIOTCS HAUMOHAMLHEIMH KOMHTETaMH.

3. B uennx comeficTBHS MeXAYHapOAHOH yumx)uxauﬂn M3K Baipaxkaer noxe-
JaHHe, 4TOGH HAUHOHAJNbHblE KOMHTETHl NDHHSJH 33 OCHOBY HACTOAUIMA CTaHAApT
M3K B KadecTBe CBOHX HAIHOHAJBHLIX CTAHAAPTOB, HACKOJNBLKO 3TO MO3BOJAIT YC-
ROBHS KaXXOH CTPaHHL.

Jlio6oe pacxoxpenue co crasaapramp MODK noaxHo 6HTB 4eTKO YKas3aHO B
COOTBETCTBYIOIHX HAUHOHAJBHBIX CTaHAApTaXx.
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BBELEHHWE

Cranaapt MAK 68—3—1—74 mnoarorosaen Ilomkomuterom 50B
«KaumaTnueckne HcnbTaHua» Texmuueckoro komurera 50 MIK «He-
NBITAHUA HA BO3JAefCTBHE BHeLIHHX (aKTOPOB».

B Heli comepXatcs OCHOBHbie cBeneHus, monosHswmue CT M3K
68—2—1: «Honwtanus A. Xoaog» u CT M3IK 68—2—2. «Hcnnita-
musi B. Cyxoe Temo». i

[lepBHi mpoexT HOKyMeHTa obcyxjaaacs Ha copellannd B Ba-
murrone B 1970 r. B pesyabrarte pelleHHH 3TOTO COBEllaHHA B an-
peae 1971 r. HAUMOHANBPHBEIM KOMHTETaM OBUI IPEACTaBJIeH Ha yTBEp K-
Jenue no IIpaBuay LiecTH MecsineB BTOPOH NPOEKT — AOKymeHT 50B
(LLenmpaabroe 6iopo) 161.

3a u3ganue CTAaHAapTa rojocoBaJH CJGRYIOUINE CTPAHBL:

Ascrpanmus Coio3 CoBeTCKHX

besbrus Couuanuctuyeckux Pecny6ank

BesnkoGpuTanua* Coennnennnie Itatel AMepuku

Benrpus Typuusn

Hannsa ®enepatuHas Pecnybiauka

H3apauap TepManun

Hpam OuHAIHAHSA

Hranus ®pannus

Hunepnanant « YexocaoBakHs

Hopserus LIBeiinapus

ITopryrasuus 1lIBenus

PyMbmus IOxno-AMepukanckas Pecnybarka
STmonus

* CoexunenHoe Kopoaescteo BeamkoGpuranun u Cemephoi Mpaanamm.
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FOCYAJDAPCTBEHHDBDHW CTAHJILAPT COIH3ACCP
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: OCHOBHBIE METOAM ‘
MCNBITAHHA Ha BO3JeHCTBHE BHEIUHAX haKTOpoB

Yactp 3
JOIMOJIHUTEJIbHAS UHOOPMALLHSA rocrt
Paspea 1 28236—89
HCNBbITAHUA HA XO0JIO4 U CYXOE TEIJIO (CT M3K

Basic environmental testing procedures. 68—3—1—74)

Part 3. Background information.
Section 1. Cold and dry heat tests

OKCTY 6000, 6100, 6200, 6300 s

JHara Baeneﬂim 01.03.90

1. BBOOHAS YACTH

CobcrBenHasi TeMmnepaTypa BJHSAeT Ha pabouue XapaKTePHCTHKH
orpaHuuuBaer paGoTOCNOCOOHOCTh 3JeMeHTOB M anmnapatyphl. OHa

3aBUOHT KaK OT yCJOBHH OKpyXKaloliefl cpeabl, TAK U OT KOJHUECTBA
Ten1a, PacCeHBaE€MOro CAMHUM H3JEJHEM.

Besakmuit pa3, korna B cucreMme, 00pa3oBaHHOR 06pasuoM H OKpy-
XKawllell cpepoli, ¥MeeT MecTO TeMTepaTyPHBIA T'PaJUeHT, BO3HUKAET
nopouecc TemrooOMeHa.

McnbiTanusa Ha XOJOJ M. CyXOe TEIJI0O XapaKTepH3YIOTCS Kak pes-
KHM, TaK H MOCTellCHHEIM H3MeHeHHeM TeMIlepaTyphl H mpefHa3Haye-
Hbl 75 HETEMJIOPACCEeHBAIOIIMX H TenjopaccenBammux o6pasuos (no-
CclegHue MOTYT OBbITh CHaOXeHHl CHCTeMOH HCKYCCTBEHHOTO OXJamje-
HUA HJIH HE HMETb ee).

B 3aBucuMOCTH OT 06CTOSITENLCTB MPEelyCcMAaTPHBACTCS HCIOJb30-
BaHUe XaMep C NpUMeHeHHeM INPUHYIUTEJbHOH LHDKYASLHH BO3AYXa
Anu 6e3 Hee,

O6was 6J0K-cxeMa BCeX METONOB IpHBeJeHa B npuaoxkeHuH K.

1.1. Okpyxamowaa cpeia, YCJAOBHS NPOBeACHHA

HefictTBUTEIbHEIE YCIOBUS OKPYXKalOUEH CPedbl, B KOTOPHIX o6pa-
3ell JoJXeH paboTaTh, OOBIYHO He TOJLKO HELOCTATOUHO TOYHO H3-
BeCTHBI, HO H HeLOCTATOYHO ONpefeseHbl, T03TOMY PYKOBOIACTBOBATHCS
HMH B KayecTBe OCHOBHI NPH NMPOEKTHPOBAHHH, COCTABJEHHH COOTBET-
creyomesi HTJl u npoBeneHHd HCNBITAHUE He MPEACTABJSIETCS BO3-
MOJKHBIM,

M3nanue odmuuansHoe lMepenesaTka BocnpemeHa
© HspnarteancrBo craunapros, 1989
2#



C. 2 TOCT 28236—89

B cBa3u ¢ 3THM HeOGXOAWMO YCTAHOBHTb CTAHZAPTHBEIC YC/JIOBHST
OKpYy2Kalollefi CPefibl, KOTOPEE MOTYT OBITh ONpEAeJNeHbl ¢ YUeTOM HH-
JKEH3JI0KEHHOTO.

1.2. HerenaopacceuBaroine 06pasnuml

Ecnn TemMnepaTypa OKpyXalollleil cpeibl MOCTOAHHA U pacnpese-
JieHa paBHOMEDHO W BHYTpH 00pasia Tellso He paccenBaercs, Telio-
BOH NOTOK OyIeT yCTPeMJATHCA H3 OKpYMKalollleH cpeinl BHYTpb 00-
pasua, Konja TemmepaTypa OXpy:Kawoliell cpeibl Bhille TeMIepaTyph
BHYTpH o00pasna, 1 B oOpaTHOM HaNpaBJCHHH, KOTAA TeMmepartypa
OKpyxalolefi cpeabl HHXKEe TeMmepaTypnl BHyTpH obpasua. [Ipounecc
teinoobMeHa OyAeT MPOLOMNKATbCcA A0 TEX IOp, NOKa He HACTYNHT
TEINJOBOE paBHOBecHe MeXAy BCeMHM U3eTAMH obipaslla M OKpyXalo-
el cpenoft. [locne sToro Tenoo6MeH mpekpaliaeTcs H BO30OGHOBJSA-
eTcsl TOJILKO B TOM CJyuae, ecid H3MeHseTcs TeMIeparypa oKpyxKalo-
weit cpeabl. OnpeneauTs CTaHAAPTHYI0 TeMIepaTypy OKpyXalouiek
cpeibl B TaHHOM CJydae He IPEACTaBJSECT TPYRHOCTEH NpH YC/IOBHH,,
yTO OHA [OCTOSIHHA H pachlpefeneHa paBHOMepHO. B caydae, koraa
obpasell He OOCTHTAET TeIlJIOBOTO PAaBHOBECHS C OKpYXKalollledl cpenod,
onpejiefeHle CTAHAAPTHON TeMIepaTyphl OKa3niBaeTca 6oJiee CICKHBIM
U CJeNyeT NPUMEHSTb BHIBOALI, H3/0XKeHHbe B I. 1.3.

1.3. TenaopacceuBawiue 06pasiibl

Ecmu BHyTpH o0pasima NIPOUCXOAHT BHIJIG/JEGHHE 3HEPTHH TNPH OT-
CYTCTBHH TeILIOOTA2YH B OKDYXKalomylo cpexy, TO TeMnepaTypa ob-
paslua noBbIIaeTCs HeorpaHuueHHO. CJle0BaTeNbHO, €CJIH YyCTaHABAM-
BaeTcs HeKoTopas NOCTOfHHasg TeMmmeparypa ofpasna, TO 3TO O3Ha-
Yyaer, UTO TEIVIOBOH MOTOK IOCTOSHHO HaMpaBJeH OT of6pasiia B OKpy-
KAWLy CPeay, B pe3yapTaTe yero 00643aTeJpHO NPOUCXOAHT OXJaXK-
neHne ofpasna HE3aBHCHMO OT OKDPYXKalOlleH Cpehl.

NanbHeliliee NOBLIIIEHHE TeMiepaTypsl o6paslia MOXKeT IPOH3OHTH
TOJABKO B TOM CJyuae, eclld TeMIlepaTypa OKpyKalolilefl cpeibl NOBHI-
Hraercst.

CranpaprHas TeMmnepaTypa OKpyXaioleH cpefbl 1Jd 3TOro cay-
vas, OUEBHAHO, ROJKHA OBITH ONpelesieHa TakuM ob6pasoM, HTo6H
CO3[aBaJIuCh NMPOCTEle H XOPOWIO BOCIPOUIBOAHMDIC YCIOBHA NEpeladn
rensa. [lockonpKy mepenada Temia OCYLIECTBJASETCS I[IOCPEICTBOM
Tpex pas3JUUHHX MeXaHU3MOB — KOHBEHLHH, H3JyUeHHA H TelIOmpo-
BOLHOCTH, JJIsl KaXKAOI'0 M3 HUX B OTAEJABHOCTH H [1Js BCeX TpeX OA-
HOBDEMOHHO MOJIKHB OBITh CO3AAHBI CTPOTO ONpele/leRHble YCIOBHA.

Ecian onHOMy M3 BHIOB HCOBITAHAH HA CyXOe TelJO NOABEpPraercs
HECKOJbKO 00pasloB B ONHOH KaMepe, To HeoOxoauMo, uTobel Bce 06-
pasubl HAXONMJIHCh B OXHHAKOBBIX TeMIEPaTyPHBIX YCJIOBHAX OKpPY-
XKawoliel cpedbl ¥ MOHTHPOBaJMCh HAeHTHuHO. OpHako Opu npose-
JEHHH HCNBITAHHH Ha XOJOA OBIIO COUTeHO HeleslecOOOpas3HBIM NPoO-
BOIMTb Da3JjiHude MexX/1Iy HCIBITaHHeM 01HOro 0o6pasla H HCIbTanneM
HEeCKOJILKHX o0pasios,
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1.4. Temneparypa OKpyxamoleil cpeab

[ToTpeGuTesisM 3JeMEHTOB M amnmapaTtypsl (ocobeHHo ammapary-
Pbl) HeoOXOOMMO 3HATh MAaKCHMaJbHble ¥ MHHHUMAJbHBIE 3HAYSHHA
PeMrepaTyphl OKPYKalolle# cpeisl, MpH KOTOpHX oOpaseun GyxeT pa-
60TaTh, U 5TH 3HAYEHHS [JS HCIBITAHHHA MNOJNKHHE OBITb KOHKDETHO
YCTaHOBJEHHI.

34ech BO3HHKAIOT ONpEleJNeHHBE TPYNHOCTH, O0yCHOBJICHHBIE TeM,
4TO Tpollecc TenooOMeHa cBA3aH C TeMNEPATYypPHBIMH NPagHEHTaMH,
H MOTOMY TeMIlepaTypa cpeibl BOKPYr ob6pasua HeddbexHO pasiuy-
Ha B pasHbIX Toukax npocrpaHcta. CienoBaTesbHO, HEOOGXOXHMO
KOHKPETHO OTpedeNdTh, YTO HNOHMMAETCA NOJA TePMHUHOM «TeMmMneparty-
pa pHemHedl cpeabl (okpy:Kamwmell aTMdtpepst)». ,

1.5. Temneparypa noBepXHOCTH

[lpnHEMas BO BHHMaHHe, YTO paGouHe XapaKTepucTHKH o0paslia
3aBHCAT TJaBHBIM 06pazoM OT ero coOGCTBeHHOH TeMmepaType, AJs
OCYIISCTBJIGHHST KOHTPOJS Y 3aflaHHus TeMIepaTypbl MOXeT 0KasaTbCH
Hesecoo6pa3HbiM HCXOIHTh H3 TeMIepaTyp XapaKTepHBIX TOYeK Ha
noBEpXHOCTH o6pasia HIH Ja¥e BHYTPH Hero.

2. OBIUUE MOJIOKEHHS

HekoTtopble BHAB annapaTtypbl 3KCIJAYaTHPYIOTCS HJIH XPaHATCS
B YCJOBUSIX BBICOKHX HJIH HH3KHX TeMNepaTtyp TOJBKO B TeueHHE Ie-
PHONOB BPEMEHH, KOTODHE MeHbllle, YeM 3TO HEeOOXOAHMO AJS JOCTH-
XKeHHs anmapaTypol TemnepaTypHol crabmipHoctu. Hcnbitanme Tako#
annapaTypsl B COOTBETCTBHH C MCHbITauusAMi A H B, NnpH KOTOPHIX
IJIATE/NBHOCTb BBLIGPIKKH OTCUMTHIBAETCS C MOMEHTa JOCTUXKEHHs 06-
pasuoM TeMNepaTypHOH cTaOHILHOCTH, MOXKET NPHBECTH K €@ 4pes-
MepHOH mepenpyske.

Bo usbexxande TakOH meperpysku AONYyCKAaeTcs NPHMEHATb METO-
INMKH, YKa3aHHBE B HCOBITAHHAX A u B ¢ HEKOTODHIMH OTK/IOHEHHSIMH
M MepaMH NIPeIOCTOPOKHOCTH, H3JIOKEHHHMH B pasl. 2.

D70 OTHOCHTCS, HATIPHMCP, K HEKOTODHIM BHJAM aBHAUHOHHOH H
pPaKeTHO! ammnaparyphl.

XoTs annapartypa, wmcioliias OOJbIIYIO TEJIOBYIO MOCTOSHHYIO B
CPaBHEHMH C TEPHOLAMH CYTOUHBIX HM3MEHEHMH TeMIepaTyphl, KakK
NPaBUJIO, UCTBITHIBAETCS B COOTBETCTBUH C METOAMUKAMH HCIBITaHHI
A u B npu JocTUXKEHAH TeMnepaTypHoil cTaOHJIbHOCTH, GEIBAIOT CJY-
gyaW, KONAa JXeaaTespHa TOUHASI HMHTALHS pPeasibHBIX YCJAOBHH OKpY-
Xawolleil cpenbl. Has 3THx ciaydaeB MOXKeT OblTh NPUMEHEHO HCIIHI-
TaHHe 6e3 HOCTHXKeHHs 006pasuoM TeMIepaTypHOH CTaGHJ/IBHOCTH.

HcnbiTanue, NPOLOIKHTENLHOCTD KOTOPOTO MeHbllle nepHoxa Bpe-
MeHH, TpeGyeMOro mJsi AOCTHMKEHHS TeMIIepPaTypHOH CTabHIBHOCTH,
MoxeT OBITb Takxe NPHMEHEHO B TeX CJAyyasix, Koria HeoGXO4HMO,
uTo6H TeMnepaTypa B KpymHoraGapHTHOA anmapaType (Takod, Kak
CHJIOBble TPaHCHOPMATOPH M ABHTATe M, HMeiouiHe OoJibLIyI0 TenJo-

3—1016
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BYI0 TIOCTOSIHHYK0) AOCTHIVIA BBICOKOTO HJIH HH3KOIO 3HAUEHHR 33 KO-
POTKHI NpOMeXyTOK BpeMeHH. B aTHX cayuasx TeMieparypa OKpy-
xKawlefl cpefbl NPH HCOHLITAHUH Gepercs COOTBETCTBEHHO. BHINIC HJIH
HHXe TeMOepaTypbl OKpy:Kalomledl cpeibl, KOTopas Npexnojaaraercs
B YCJIOBHSIX 3KCHIyaTalUd annapaTyphl,

3. OBOCHOBAHUE HEOBEXOAHWMOCTH PA3JIHYHBIX METOJ 0B
HUCNIBITAHUN

3.1. MexaHu3m Tenaoo6mMeHa

3.1.1. KouBexnus "

3.1.1.1. TennoobMeH KoHBekuMell y TenjopacceHBawIuux obpas-
OB IPH HCNBLITAHHH B KaMepe cOCTaBJafeT BAXKHYI0 4acTe HX ofulero
TelstooGMeHa.

KosdhpuuuenT TensooTAaud NPH TNEPEHOCe Tema ¢ MOBePXHOCTH
HenbITyeMOro o6paslia B OKDPYXKAIOHIYI0 Cpely 3aBHCHT OT CKOPOCTH
Bo3Ayxa BOKpyr obpasua. HYem Gonbine ckopocTh BO3AyXa, TeM 3(-
(dexTHBHee TemmooTAava. Takum o6pa3oMm, Ipu OXHOH H TOH XKe TeMm-
nepaType OKpyXKarolleli cpe/bl TeMllepaTypa [OBEDXHOCTH HCIBITYye-
moro o0pasua OyaeT TeM HuXKe, yeM Bhile CKOPOCTh BO3AyXa, €ro
ofrexalonero. dTa 3aBHCHMOCTL NOKa3aHa Ha pHC. 2 H 3 NDHIOXKE-
Hus B.

[ToMuMO BAMSIHMS 112 TeMnepaTypy Kakoii-inbo oZHOR TOUKH HO-
BEPXHOCTH HCHBITYeMoro obpasna, HUPKYJSIIHA BO3AYyXa OKasdbiBaeT
BJAHAHYE TaKxKe Ha pachpejeseilne TeMmnepaTyphl NOBEPXHOCTH HCIbI-
TyeMoro ofpasua (cM. pHC., 4 npuJaoXKenus B).

3.1.1.2, M3 pmpunoxenua B caepyer, 4TO MeXAy TeMnepaTtypoit
MOBEPXHOCTH W . paclpefe]eHUEM TeMIOeparyp, ¢ OZHOH CTOPOHH,
H CKODPOCTBIO BO3AyXa U HampaBJoHHeM BO3AYIIHONO MOTOKA, ¢ APY-
roit, e CyIIECTBYeT MPOCTOH 3aBHCHMOCTH. TakKe OYEBHAHO, 4TO
ecTv OBl YCJAOBHS WCIOBITAHWHA 3aRaBajdCh B COOTBETCTBHHM C JIelCTBH-
TEJbHBIMH VYCAOBHAMH 9KCIAYATallud C TOMOULBIO KOHKDETHBIX 3Ha-
yeHHH CKOPOCTH M HaIlpaBJeHHs BO3AYIIHOTO NOTOKA, 3TO TPHBEIOG
6Bl K 3aTPyAHEHHAM NpPH paspaboTKe Kamep. :

[TompeGrocte B obecledeHdH TOYHO ONPENEJSHHLIX, BOCIPOM3BOIH-
MBIX YCIOBHIl HCHBITaHHA, KOTOPHEIE AaBaau OLl BO3MOMKHOCTb JerKo
OPOU3BOAHTL CPaBHEHHE pe3YJbTATOB HCHLITAHHA C ACHCTBHTC/BNEI-
MH YyCJAOBHAMH 3KCITyaTallli, BeleT K NPHMEHEHHIO TaK Ha3hIBAEMBIX
«ycJIOBHH ¢cBOBOOHOTO 0O6MeRa BO3LYyXas.

- 3.1.1.3. YcnoBus csofomHoro ofmena BO3LyXa — 3TO TakHe ycao-
HHSl HeOPDaHWMUEHHOTO NPOCTPAHCTBA, KOTAA HA JIBHKEHHE BO3AYyXa
BJMSIET TOJBKO TelllopacceuBalollnii obpasel, a 3Heprus, Hsjayuyae-
Mas obpasuom, noraolnaercs. OfecredueHwe 3THX YCJAOBHH IPH MNpPO-
BEJIOHHY HCNBITAHHS 3aTPYRHMTEJEHO M He Bcerja  uejecoobpasHo
(oM. pasn. 3). Vi3 npuroxkenus A cienyer, 4To NPUMEHEHHE YCIOBUH
cBoGOAHOrO OOMeHa BO3AyXa B KaueCTBe CTAHApPTHHIX OOLIYHO He
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TpebyeT LOPOroCTOSINUX H OOJBIIHX HCOBITATEIbHBIX Kamep. Tak Kak
ycaoBusi csobonHoro oOmeHa Bo3ayxa obecleudBalT olipeaeseHHbie
TexHUUYeCKHe HpeUMyIlecTBA Y BBIIOJIHHTL uX OOLIUHO JCrye, ueM
ofecneydTb 3afaHHble YC/JTOBHS TNPHHYNUTEABHONH ILUPKYJSLMH BO3LY-
Xa, DpH TMPOBEJAEHHM HCOBITAHHA TenJopacceuBawlliUx o6pasuoB iHa
XOJI0[ H CYXO€ TellJIO HX HCIOJb30BaHHE SBJSETCH NPeANOUTHTENbHBIM.

Beneacrsue npuumH, H3JOXKEHHBIX B pasi. 3, UMEIOTCS CJyuaH,.
KOTjJa NOSIBAAIOTCS ONpeleeHHble TPYAHOCTH HPU NPOBEJEHHH HCIBLITA~
Hus 0Oe3 NPHHYAUTENbHOH NHPKy/asiiuu Bozayxa. [lostoMy npemsa-
raprcs ABa MeToAa, KOTOpble NPeAyCMAaTPHBAIOT IIPUMECHCHUE IIPHHY-
JUTENBHON UHUDKYJISIMH BO3AYyXa C MaJjoll CKODOCTbIO  BO3AYLIHOTO:
II0TOKa. »e ‘

[lepBuIft MeTOA MpHUMEHSIETCS B TeX CJayuasx, KOAA pPas3Mepbl Ka-
MepH YAOBJCTBOPAKT TPeGOBAHUAM, YKa3aHHBIM B INPHJOKCHHH A,
OJIHAKO HAarpeB HJH OXJaXKJeHHe KaMephbl BO3MOXKHBI JHILIL B YCJIO-
BHAX NIPHHYQHTEJIBHOH LHHPKYJAALHH BO3AYXA.

Bropoil mMeTon npuMeHseTCst B TeX cayuasx, KOTJa Kamepa CJIHII-
KoM wmana, YyTOOBl yIOBJIETBODHTb TPeOOBAHUSIM, YKa3aHHBIM B IIPH-
JOXKCHHH A, HJIH KOTAA NepBHIH MeTO] He MOXKeT GLITh NMpUMeleH 1o
HIILIM TIDHUMHAM.

3.1.2. TennoBoe uaayueHue

3.1.2.1. Kak Bumno u3 puc. 5 mpuaoxenuss C, IpH paccMoOTpeHM:H
YCJAOBHII B Kamepe [Js HCHBITAHHS TeIlopaccedBaioulux o6pasiioB
HeOOXOAUMO YUHTHIBATb TeNJOOOMeH H3ayueHueM. Ecau HcHbiTyeMble
00Gpasubl U CTEHKH KaMephl TepMHUYOCKH uepHble (ko3dduuueHt jayye-
NOTJIOIeHHA NpubauKaeTcss K eIUHHLE), TENJIOOOMEH HCIBITYeMOTo
obpasua ¢ okpyxKaloulell cpenofl B pesyJabTaTe TEIIOBOIO H3JYUCHUSA
MOXKET COCTaBHTb IOUTH NOJOBHHY obuiero temnroobmena. Takum 06-
pasoM, ecjaH TemJIopacceHBalomui o6pasel NoABepraercsi BO3HAEHCT-
BHIO ONpeNeJIelIHO TeMIepaTypsl OKpysKaloulefi Cpeibl B TEPMHUYECKH
Oesioit U B TepMHYEeCKH UePHON Kamepax, TeMIIGPaTypa NOBEPXHOCTH
HCnBITYyeMOro ofpaslia B NEPBOM H BTOPOM cJAyuasix OyaeT cyliecT-
BeHHO OTnHuaThest. CieioBaTenpHO, 4TOGLI [OJYUYHTH BOCHPOH3BOIH-
MBIC DE3yJbTATHl HCIOLITAHHA, CJACAYeT 3aAaTh KO3(PGHUMCHT Jyue-
NOIJIOIEHUS U TeMIICPATypy CTEHOK KaMephl.

3.1.2.2. Ecom ucnbityemblii 06pasci 3ac/IOHEH OT CTEHOK KaMepHl
ApYyruMHu o6pasnamy, HarpeBaTeNbHLIMA UAH OXJAXKAA0INHUMY 3/JeMeH-
TaMH, MOHTAXKHBIMH NDHCNOCOOJCHHAMH M T. I., KOTOPhle He OTBe-
ualoT TpeGOBAHHAM, TMPEADABIACMBIM K TGPMHUECKOMY LBETY H TeM-
epaType CTEHOK KaMepH, TenlI00GMeH MeX1y HCIBITyeMbiM 00pas-
LOM H CTeHKaM# KaMephl NOCDEICTBOM TeMIOBOTO H3JyueHHs Hapy-
waercs. YacTb CTEHOK KaMmepbl, KOTODAs HAXOAUTCH <«B 30HE BUIU--
MOCTH» ONpeJesNeHHOH TOYKH Ha HCIBITyeMoM obpasue, o6yc/ioBanBaeT
«YIJIOBOH KO03(HIHEHT H3JyueHHSA» 3TOH Touku. Ha yruiosoit Kosd--
uUmeHT M3/MYYEHHA KaXKAOM TOUKH HCHBITYeMOro o6pasua He AOJIK-
HEl OKa3blBAaTh HEXKEN4TeJbHOIO BJMSHHS TNPEAMETH, KOTODLIC He OT-

3*
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BeYaoT TpPeGOBaHHAM, NPEeXbABIAEeMBIM K TePMHUECKOMY 1BeTy H
TeMIepaType CTeHOK KaMepHl.

3.1.2.3. B umealpHHX YCIOBHAX CBOGOXHOTO o6MeHa BO3XyXa Ten-
JIO, OTZ2BaeMOe HCNBITYeMbIM O0Da3loM, NOJHOCTHIO NOTJIOUIAETCH
OKpyXalollel cpenoil. D70 NPOHCXOAUT BCAGNCTBHE €CTECTBEHHON KOH-
BeKI[{WH M NOJTHOIrO NOTJ/IOUIEHHS TEIJIOBOTO H3JyUYeHHs.

Boabluas yacTs annapaTypsl H 3JieMeHTOB OOBUHO paboTaeT B cpe-
e, KOTOpas IO CBOMM XapaKTepHcTuKaM GJimxe K UYEepDHOMY Tedy
(umeer BbICOKHI Ko3pdunHeHT morsiomeHuss). Kpome Toro, 3mnaun-
TeJIbHO Jlerye HM3TOTOBJAThL KaMephi ¢ I[BETOM BHYTpeHHe# NOBepXHO-
cTH, GMM3KMM K TEDMUYECKH Y@DHOMY, ueM K TepMmuyecku GenoMy.
Oco6ento TPYAHO COXPAHATDH TepMuq»eomu OeJsiblil IfBET KaMep B Teve-
HHE AJHUTEJLHOTO BPEMEHH BCJENCTBHE SIBJGHHA crapeHus. daxrtuue-
ckH BOJBUIRHCTBO KPacoK H MaTtepuanoB (HEMOJHPOBaHHBIX) OJuXKe K
TepMHYECKH YEDHOMY LBETY, a He K TepMHuecKn Oesomy (cM. npu-
aoxeHue 1), Ecau Temmeparypa cTeHOK xaMepH H3MEHSeTCs B Mpe-
Ienax 3% or samauHOfl TeMmnepaTypbl HCIHTAHHA, H3MEPEHHOH B
KenpBunax, a KO3QOUUASHT Jydenor/oilenus nHaMensercs ot 0,7 no
1, To modyuaplneecsi B pe3yJbTaTe H3MeHeHHe TeMIMepaTyphl NOBEpX-
HOCTH HOmbiTyemMoro ofpasua obuiyHo He npesbimaer 3 K. Tak kax
MOULHOCTb TEIJIOBOI'O H3JyYeHHs NPONOPIMOHANbHA PA3HOCTH YeTBED-
THIX CTeNeHed TeMmepaTyp MOBEDXHOCTH HCIbiTyeMoro obpasua H
CTeHKH KaMephl, TO TeMJIOBOEe H3JNyueHHe MeHee 3HAYHTEeNbHO MpH
HH3KHUX TEMIEepaTypax M MO3ITOMY TpeOOBaHHA K TODMHUECKOMY lBe-
Ty U TeMTepaType CTeHOK Kamep AJA MCIHITAHUN Ha BO3JeHCTBHE HH3-
KHX TeMIiepaTyp ABJAITCH MEHEC KEeCTKHMH.

3.1.2.4. Temoo6MeH H3JyU€HHEM B 3HAYHTEJbHON CTENEHW 3aBHU-
CHT OT TeMInepaTypbl CTEHOK Kawmephl. dTa 3aBHCHMOCTL SBJAETCH
OCHOBHOII TPWYWHOH, BBHI3BIBAIOLIE!l HEOOXOAHMOCTb NPUMEHEHHS [10-
TIPaBOK, NPHUBeIeHHBIX B TNpPUMOXKeHWH E, Korpa HCnbiTawue mNpoOBO-
RHTCS € IPHHYAHTETBHOM LHPKyAsUAeli BO3/yXa M DasHHUA MEXKAy
TeMnepaTypoll NoBepXHOCTH 06pasua H TeMNepaTypoli OKpyKaille#
cpeabl 3HAYHTENbHA.

3.13. Ten1onpoOBOALHOCTD

3.1.3.1. TennoobMeHn TeNJONPOBOLHOCTLIO 3aBHCHT OT TEMJIOBBIX
XapaKTepHCTHK MOHTAXKa H COeXHHEeHHUH.

3.1.3.2. Muorse THOB TeIIOpacoeHBamUlell annapaTyph ¥ TemIo-
PacCeMBAIOIHX 3JGMEHTOB NPEeJHAa3HAYSHB! [JIA MOHTAXa Ha pajua-
TOpax MJM JAPYTHX NPHCNOCOOJeHHSAX ¢ XOpoUIeH TemNonpoBOHOCTHIO,
KoTophle oGecneuuBaoT 3PPEKTHBHHIN OTBOA ONpPeNESEHHOrO KOoJHue-
CTBa Teqlia 3a CYUeT TeTJIONPOBOLHOCTH.

B rakom cayuae B coorBercTByromiedt HT]J] monxum OblTe ompe-
JeJeHH TeNJOBHe XapaKTeDHCTHKH MOHTAXKHBIX IpUCRHOcOONeRuit u
3TH XapaKTePHCTHKH AOJXKHB OOECNeYHBATHLCH IIPH NPOBENEHHU MHC-

NbITAHUH.



rocCT 28236—89 C. 7

3.1.3.3. Ecau annapatypa HJIH 3JEMEHT MOTYT MOHTHPOBATLCS
pasHbiME croco6aMu, IIPH KOTOPBIX HMeEeT MecTO Das3JMuHas Telsio-
NPOBOLHOCTL MOHTAXKHBIX NPHCIOCOG/eHUH, cjelyeT yJYHTHIBATH Haw-
xynumifi BapuaHT. Hauxymmmi BapHaHT ONpele/sieTcs, DPHHUMAs BO
BHHMaHHe ciejylollee:

@) UCnLITAHUE TenaAopacceusarowux obpasyos Ha sosdelicTeue cy-
X020 Tenia

[TockonbKy Temjao NEePEHOCHTCS OT HCIBITyeMoro o0pasua X MOH-
TaXXHBIM TPHCIOCOOJIEHHAM, HAHXYAIIHM CUMTAETCH BAPHAUT, KOTAa
nepegaya Tenjga MHHHMAJbHA, T. €. KOrJa MOHTa:KHule nmpHcrnocolJae-
HHSl MMEIOT HH3KYIO TEIUIONPOBOLHOCTb (0Opasel TLIJION30MHPOBaH);

f) ucneiTarue HeTenaopacceusaruiux o0pasyosd Ha soadelicTgue
cyxoeo reniq " : ‘

o Tex nop moxka He OymeT AOCTHTHYTO TeNJOBUe pPaBHOBECHE,
nepegauva Temna OGyfeT IPOHCXONHTb OT CTEHOK KamePBl Udepe3 MOH-
TaXkKHble npHcnocob/MeHHst K HCNHITyeMoMmy obpasuy. B artom cayuae
HauxXyILIHA BapHaHT HMeEeT MECTO TOrja, KOria TeMJIOIpOBOAHOCTD
MOITAXHBIX NPHCIOCOOJeHHH BbicOKasi. Ten/oeMKOCTh MOHTAaKHBIX
npucnocobsennit nonxkHa ObiTb HU3KOH BO H30eXaHHe ANHUTESLHOTO
BPeMCHH HarpeBa MOHTAaXHHIX NOpHCHOCOGJeHHH M, COOTBETCTBEHHO,
3aMeN/IeHHs] IIlepeHoca Telsla OT CTeHOK KaMepel K HCIBITyeMOMY
obpasiy;

8) UCHLITAHUE TENAOPACCEUBAIOWUX U HETENAOPACCeU8arouiux 00-
pasyos Ha x0a00

ITocko/ibKy mepeHoc Telsa NPOHCXONUT B HAlPABJEHHH OT HCNLI-
TyemMoro ofpasia yepe3 MOHTaKHBe INPHCHOCOGJEHHS K CTeHKaM Ka-
Mepbl, HauxXyAUIHM BapuaHToM (Temmeparypa obpasna camasi HH3«
Kas) ABJASETCA TOT, NPH KOTOPOM TelTo0OGMEH MPOHCXOAUT Haubogece
MHTSHCHBHO, T. €. KOI'/la TeNJONPOBOAHOCTb MOHTAXKHBIX NPHCHOCOO-
JeHH} BLICOKasl.

3.1.4. IlpuryauTtenbnasd UHPKYASIUHA BO3AYyXa

3.1.4.1. Ecin pasMepbl KaMephl COOTBETCTBYIOT TPeGOBAHHAM, yKa-
3aHHBIM B NpWJIOXKeHHH A, 06OTpeB M OXJaXKIEHHE KaMepsl MOTYT
BbI3BaTb HEOOXOAMMOCTb B NPHMEHEHHH NPHHYIUTEJBHOH IHDKYJS-
MU BO31yXa.

B sTOM cayuae caenyer yGemuTbesi, YTO TeMIepaTypa XapakrTep-
HbHIX TOYEK HA IIOBEPXHOCTH HCIBITYyeMOro ofpasiia CyHeCTBEHHO He
3aBHCHT OT YCTaHOBJIGHHOH B Kamepe CKOPOCTH NPHHYIHTEIbHOH Hup-
KyJISIMH BO3AyXa (H3MepeHHs NPOBOASATCS BHYTPH KaMephl NDH TeM-
nepartype, COOTBETCTBYIOLell TeMmepaType Bo3Ayxa B JabGopaTopuu).
Ecan Temmepatypa moBepxHocTH B.11060i TOUKe HCNEITYEMOro 06pasua
BCJIE€JCTBHE NPUMEHEHHS NPHHYAHTeJbHOH LHPKYJSLHH BO3AyXa B Ka-
Mepe He cHHXKaeTcst Gojiee ueM Ha 5°C, HCNIEITaHHE TPOBOAHUTCA B CO-
OTBETCTBHH ¢ TPeOOBAHHAMH, NPEIBABISIEMBIMH K HCIBITAHHIO B KaMe-
pe Ge3 NpHHYANTEJbHOH WHMPKYJALMH BO3AYXa; NPH STOM OXJaMAAI0-
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iee feficTBHe NPHHYAHTENBHON UUMPKYJASALHH BO3AyXa B pacueT He
npHHEMaeTcsl KaK e HMeloljee 11PAaKTHUECKOrO 3HAUEHHUS.

3.1.4.2. B cayvae, xorga xaMepa COUIIKOM MaJna, uTo0bl yAOBJAET-
BOpPATL TpeOOBaHHAM, VKAa3aHHLIM B TIPHAOXKEHHH A, HIH KODAA TeM-
nepaTypa NOBEDPXHOCTH, H3MepeHHAs B COOTBETCTBHR ¢ I. 2.1.4.1,
cHUXKaercs Gosnee uem Ha 5°C, mposoauTcs NpefBapHTENbHOE HCIIbI-
TaHHe BHE HCILITAaTeNLHOH KaMepHl.

MamepaeTca TemmnepaTypa psia XapaKTepHHIX TOUEK Ha [OBEPX-
HOCTH HCIBITyeMoro ofpasiua, HaxoAsilllerocss BHE KaMepHl, ¢ TeM UTO-
OBl NIpHMHATL €€ 3a OCHOBY NDPH ONPENCJeHNH TeMIepaTyph NOBepX-
HOCTH B 3aZaHHBIX AJA HCIBITAHHA YCAOBHAX, VamepeHHs HPOH3BO-
IATCA TIOJ HAarpyskoil, ycraHoBJeHHO! B coomBercrBylontedt HTM maa
JAHHOH TeMIepaTyphl HCIBITAHHS. e

Ecan pasnocts Temnepatyp AT, MeXAy TeMIepaTypoll OKpy:Kalo-
et cpeAbl M TeMlepaTypoH TNOBEPXHOCTH MaJja, TO MOXKHO IOMy-
CTHTb, UTO  JAJst Pa3HBIX TeMNepaTyp okpy:xamwouled cpeast AT, onk-
HAKOBO NDH YCJHOBHH, UTO Da3JhuHe B TeMIepaType OKpyKawluei
cpelnl ATy HeBeJIHKO.

[Torpeumnocts ue mpeswiiaer 3°C, ecanm AT;<<25°C, a AT,<C30°C.

‘MaTtemarTnueckue 32aBHCHMOCTH, ITO3BOJSIONHE ONPEAeNHTL TeMie-
patypel TOBePXHOCTH TPH Pa3HbIX TeMIlepaTypax OKpymKalouie#i cpe-
OB, mpuBefeHbl B npuiaoxenun E. [Ipm nmomoumn somonpaMm B mpH-
JioXenuy E MOXKHO onpefesuTh TeMlepaTypy [OBEDPXHOCTH IHDH JiKOo-
Boil TemuepaType OKpyXKalolledl cpeibl, €CJIH H3BeCTHA DeMIepartypa
HOBEPXHOCTH IIPH KAKOH-TH60 olpelesleHHON TeMlepaType OKpyKalo-
uteil cpenwl. [losbaysch HOMOTpaMMOH, MOXKHO PaCIIUPHUTh AHANAaz0H
pacyera TeMTepaTyp NOBEDXHOCTH B 3afAaHHBIX YCJOBHAX HCNBLITAHHSI,
eciM H3BECTHbl TeMIEPATypbl IOBEPXHOCTH B ycJaoBMAX Jaboparo-
puv. HomorpamMmmbl B mipujgoxemun E MOryT ObITh HCHOMB3OBAHBI, NO
xpatied Mepe, 10 AT==80°C 1 AT3==65°C.

3.1.4.3. Buifop xapaKkTepPHBIX TOUSK M/ BEAEGHHS KOHTDPOJAS TCM-
TepaTypsl Kak MpPH HCNOJAb30BAHHM MEPBOTO ME€TOAa, TaK M [PH HC-
HOJIb30BAHHY BTOPOTO METOXA [OJIKeH OCYUIecTBJSTbCA Ha OCHOBE
noApobubx cBefeHuil 06 HcmeITyeMoM oOpasie (pacnpefiesieHHe TeM-
nepaTtype, TOUKH, KPHTHYHbIE K TeMmmeparype, u T. i.). Ilockosibky
Takoi BLIGOp TpefyeT MOCTATOYHOH KBaAM(PUKAUHH, [AJA THIOBHX
UCMBITAHUH B KAYeCTBE MIPEANOYTHTEIbHOMO METOAA PeKOMEHIyeTes
meTon 6e3 npuMeHeHHs NPHHYAHTSILHOH UMPKY/AAIMH BO3AYyXa Kak
obecneynBaloiyii 6osee BBHICOKYIO CTEIeHb BOCIPOH3BOAMMOCTH.

HMHorga 0oAHOrO MpeABAPHUTENBHOTO HCHBITAHHS LOCTATOYHO IS
obecrniedenns paboThl KaMephl B TeueHHe Leofi cepuH NOAOOHBIX HC-
nbiTaHAil (BanpHMep, NPH  MCOBITAHMH  2HANOTHUHBIX  3JEMEHTOB),
TOTAa KakK B APYTHX CJAYYasiXx MOWXKeT NOHaAoGHTHCH NPOH3BOAUTH IPO-
BePKy Nepel KaXKABM OTHENbHHM HCHbITAHHEM (Hanpumep, MPH HC-
NHTAHHH Pa3JHUHBIX THIOB anliapaTyphl).
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4. ACTIBITATEJIbHOE OBOPYJOBAHHE

4.1, O6uine nosoXeHHns

BoccosnaBate ycnosus cBofomHoro obMeHa BO3AyXa INIPH INpoBe-
JleHHH UCMBITAHUS TPYMHO H Hellegecoo0pas3Ho, OMHAKO UMUTAIHA BO3-
peiferBuil 3THX YCJIOBHII BnojgHe peaspHa. laxe B oueHb OOJBUINX
KaMepax HUPKYJAsUUs BO3AYXa W pacnperesenie TeMuepaTyphl BOKPYT
©6pasina He OYAYT TOUHO TaKHMU :Ke, KaK B JNelicTBUTENBHHX YCJI0-
Busdx ceoBoHoro oGMeHa BO3Lyxa.

Tem He MeHee, KaK YCTAHOBJEHO IKCIOPHMEHTAJNbHBIM IIyTeM U B
X0Ae HCIHTAHHW, yCJA0BHS B JOCTAaTOUHO OoJbluoll Kamepe 0e3 npi-
HYIMTEABHON LUUPKYJSIHA BO3AyXa BJHAIT HA TEMIePaTypy NOBEPX-
HOCTH HCIBITYeMOro o6pasiua NPHMEepPHO TaK Ke, KaK H B YCJOBUAX
csofonHoro o6Mena Bo3ayxa. »e ,

TpeGoBanus K pasmepaM KaMepH B 3aBHCHMOCTH OT Da3MepoB
HCIBITYyeMOro 00pas3la H BEJUYHHBl €ro TefIopaccesiHus, o6ecnedH-
BAOU[ME UMHTAIMIO BO3AefCTBMII ycaoBuil ceobogHOro o6MeHa BO3-
JIVXa, NPEeACTABJEHB! B IPHJIOKEHWH A.

Ykazauusie TpeOoBaHHSA IPHMEHHMBl B TOM cJydae, KOIAAa KOHT-
pPOJIb TeMIIepaTypbl OKpyKalolled cpeldbl INPOU3BOAMTCH B HHKHeH
YacTH HCHBLITATENLHON Kamephl, A€ BO3AyX [OABEPraeTrcsi CHJAbHOMY
BJIHAHHIO KOHBEKTHBHOI'O TeIlTa, PacceHBaeMOro HCIBITyeMbIM ofpas-
LOM.

B HekoTOpHIX cayuasix, OAHAKO, HCIBITaHHe 0e3 NPHHYXIHTEeJbHOH
[IPKYJISIHH BO3AyXa BCTpeuaeT psa TpymHocrell. Oforpes uiam ox-
JaXKJeHue YacTH CYHIeCTBYIOHIMX B HACTOsILlee BPeMs KaMmep He MO-
JKeT TIPOU3BOAUTHCS 6€3 IPUHYIUTEILHON LHPKYJIALHH BO3LYyXa, OCO-
OCHHO 3TO KacaeTcsl KaMep AJS HCTUbITaHHil KpynHoraGapHTHBIX 006-
pasuoB W KaMep AJAS HCHBITAHMI GOJBIIOTO uucjia 3JIEeMEHTOB OJLHO-
BPEeMeHHO,

B rtabn. 1 ykasamel napaMerpbl WOMBITATeJIbHON KaMmephl, OKasbl-
BaloIlUe 3HAYHTEJNLHOE BJUSHHE HA pe3yJbTaThl HCHBITAHHUS TENJIO-
pacceusalolero obpasua.

Tabnuuma 1
KonBekuus |
Mexanruamnt TIpHHYOH-
Tenno06- CpoGoaubift T‘;ﬁmy{’;” Hanyuenne TensonposoaHOCTD
MeHa of6MeH LHPKYJIALAS
RO3AYXA BO3AYXA
ITapamert- Pa3wvepwr; CkopocTh Temneparypa TennoBrle xapaxTe-
DBl KaMephl |TeMiepa- BO31yXa; CTEHOK; J1yUenorJio- PHCTHKH MOHTaX-
Typa BO3- TeMirepa- areJbHasg Clocof6- HBIX MpHcrocobme-
ayxa Typa BO3- HOCTb  CTEHOK; VIJIO-| 1uil
ayxa BOH kK03 PHIHEHT
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4.2. Metoarl, obecneunBalomine TtpeGyemMble YCJIOBUS B HCNbITa-
TeJbHOIt Kamepe

42.1. KoHcTpykuuss KaMmep, NO0O3BOJASOWAS HMH-
THPOBATHL BO3JeHCTBHA ycaAoBUH cBoGopgHOro ob6-
MeHa BO3JyXa

HarpeBartenbnbie u oxJaxjalolide 3JeMeHTH He JOJIKHH HaXxo-
auThest B pafouem oOhbeMe KaMep, TakK Kak pery/JHpoBaHHE TeMmiepa-
TYPH B KaMepax NpeAnojaraeT H3MeHeHHe TeMIlepaTyphl ITHX 3Je-
menroB. CJuenyer uaferaTh 3HAUHTENbHHIX Kodebanuil TeMmepaTyphl
CTeHOK KameD, 4TOOBI CBeCTH 0 MHHUMYyMa HpobJeMbl, CBA3aHHHE C
H3JYUEHHEM.

Haunyumse pesyabTaThl MOJAy4yalTcs TOTLA, KOoraa o6onpeBaloTcs
BCEe CTeHKH Kamepbl. llupKyasuusi XujakocTH obecneuusaer oborpes
HJH OXJlaKAeHHE BCeX CTEHOK Kamepsl, Ye BLI3bIBAasi NPH 3TOM 3Ha-
YHTENbHBIX H3MEHEHHH HX TeMmepaTyphl. JlyyenorsollaTelbHas CIIO-
COBHOCTb CTEHOK KaMephl AOJXKHA YAOBJIETBOPSTh YVCJIOBHAM HCIIBI-
TaHHUs.

Ecnun nommepikanue TemMnepaTyphl HCTHITaHHA BHYTPH KaMepH
OCYLIECTBJ/SIETCS 3a CUeT LWMPKYJSLHH BO3AYXa, TO HCHBITyeMHIH 00-
pasen MoOXeT ObITL UPEABAPUTENBLHO 3AK/IIOUGH B KOXKYX, a 3aTeM IO-
MellleH B Kamepy. O6beM BO31yxa NOJKEH COOTBETCTBOBATH YC/JIOBHAM
HCTIBITAHHS, a8 CTEHKH KOXKYyXa NOJXKHH YLOBJIETBOPATb TPeOOBaHHAM
¢ TOUKH 3peHUs JYyUeNorJolaTedsHoA clIocoOHOCTH.

422, KoHCTpYKuUHMS KaMep ¢ NPHHYRHTeJdbHOHM
UHDpKYJASLLHEeN BO3AyXa

KaMmepn ¢ npuHyiZuTelnHON UHPKYJIAlHeHd BO3AyXa IpenHasyaue-
HH 175 00pasios, KOTOPHE HENb3s HCIHBITHBATL B KaMepax CO CBO-
6oxHBIM OOMeHOM BO3IyXa JHO0 u3-32 O0/bLUINX pasMepos 06paslos,
aubo u3-3a 60/bLIOH BeJYUMHBI HX Tel/lopaccessHHs. Tax €uTO BCe Tpe-
6oBaHus, NpelbsBAseMbEe K Kamepam co cBOGONHBIM OOMEHOM BO3-
Ayxa, OCTaloTcsi B CHJe, 3a HCKJOUeHHeM TpeOoOBaHHH K pasmepawm,.

Lnpxyasuns Bo3ayxa AoJXKHa ObITH ZOCTATOUHOH, UTOOM NPEIOT-
BpaTHTb neperpeB ofpasla; B TO Xe BpeMs Helb3s AOMYyCKaTb Upes3-
MeDHOTO oXJaxKaeHus 06pasua. PeayapraTsl BO3AeACTBHS UHDKYJIALUHA
BO3ayxa GoJiee mOApoOHO OXapaKTepu3OoBaHbl B npuioxkenuH B. Cko-
pOCTb BO3JAYUIHOTO IOTOKa, paBuas 0,50 M/c, MOXeT CUMTATBCS [1DaK-
THUECKH JOCTAaTOYHON BO Bcex caydasax. OQHakKo BO3MOKHOCTb pery-
JHPOBaHHA CKODOCTH BO3AYXa HMeEET Olpelle/ieHHbIe NPEHMYLLecTBa.

Bosaymuslfi nMoTok 07XKeH ObITh, MO BO3MOMKHOCTH, OLHOPOIHBIM
H HaIpaBJeHHBIM BePTHKAJbHO BBEPX, ¢ TeM 4TOOLI yMeHbIUHTb BJHA-
HHE KOHBEKUHH Ha OXHOPOLHOCThL TOTOKA.

OnHOpomHBIL NMOTOK BO3JyXd MOJYuYaeTcd B TOM CJyude, kurld
BEHTWJSTOD CO3LAaeT IIOBHIIEHHOe AaBJeHHe B (QopKamepe, OTKyla
BLIXOZA BO3AYyXa OCyUlecTBJAeTcH yepe3 (PHALTP (Hampumep, H3 CTEKIO-
BOJIOKHA). B dopkamepe MoryTt 6bITh pasMmellleHBl TaKKe H Harpesa-
TeJbHHE 3JeMeHTH, DeryJHpyIollHe TeMmIepaTypy B Kamepe. B cuay-
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yae HEOBXOLUMOCTH HanpeBaTe/bHble 3JEMEHTH H (HJIbTP MOTYT ObITb
KOHCTPYKTHBHO OOBeJAMHEHbl B OAMH y3eJ B BHIE TKaHH C BIIETEH-
HbBIMH B Hee o0orpeBaTe/IbHHIMH 3JeMEHTaMH.

423 KosdpobUuuueHT JydeNoTJNOLEHHS CTEHOK

Ecnu mpegmosiaraeTcs MMHTAllHsl yclIoBHil —cBoGojmoro oGmeHa
BO3/lyXa B HEOTPAHHYEHHOM MNPOCTPAHCTBE, TO CTEHKH KaMephbl MO/IXK-
Hel ObITb TepMH4YecKH uepHBIMH. W3 Taba. 4 npujoxenus 1 BHIHO,
uyTo Ko3(h¢uuuent Jayuenorsomennss 0,70 HoCTHraercsi CPaBHUTEIBLHO
Jlerko. DOJBIIMHCTBO MATOBHIX KPacOK BIIOJHE MPHTOLHO IJs OKpac-
KH CTeHOK Kamep, paboTaloluX HpPH yMEPEeHHbIX TeMIepaTypax.

424 TemaoBHe XapaKTepHUCTHKH MOHTAaKHH X
npucnocobaenu i

Cwm. n. 2.1.3 u npusoxenHe D, rie AaHbl HEKOTOpble XapakTepH-
CTHKH TIPOBOJIOYHBIX BbIBOJIOB, @ TaKKe selpHJOXKeHHe G, B KOTOPOM
yKazaHa TeNJIONPOBOMLHOCTb Pa3/IHUHBIX Marepuasos. B ciyuae, ecin
TeIVIONPOBOLHOCTy MOHTAXHBIX NpHcnocoG/eHnii ¥ (M/I#) BEIBOJOB
(manpuMep, BBLIBOZHBIX INIPOBOJIOB) HMEET CYLIECTBeHHOE 3HAYEHHE,
Heo6XoauMO, 4TOOB AJuHA HX GblJa OQMHAKOBOH IPH BCeX HCIBITA-
HUSIX.

5. ABMEPEHHA

5.1. Temneparypa

[Ipu HCMBITAHUSIX TeIIOpacceMBarmux o6pasioB B YCJIOBHAX, OT-
JHYAIOMIMXCS OT YCJOBHH CBOGOXHOrO o6MeHa BO3JAyXa, HeoOXouuMo
BBIIOIHSITh M3MEDEHHsI TeMiepaTypbl B pPasiHYHBIX TouKax o6pasia
HJIH BHYTDH Hero.

PexoMeHnjalud IpuBegeHsl B rpunoxenuu C.

5.2. CkopocTh BO3Ayxa

CBefeHdsi O CKOPOCTH BO3AyXa B HCHHITATENBLHOH Kamepe, MOXKeT
GLITh, H He ABJSIOTCH BAXKHBIMH JJIsSl XaDaKTeDUCTHKH HCNBITAHHH, Of-
HAKO OHH BecbMa IIOJIe3Hbl AJs ofeclneueHHs OAHOPOAHBIX YCJIOBHI
BHYTPH KaMephl B clydYae ONHOBDEMEHHOIO HCOBITAHHs Tpymns o6pas-
OB B OJHOH Kamepe ¢ NPHHYAHTENbHOH HHPKyJsAUHEH BO3AyXa.

PexkoMengauuu npusejieHsl B mpuaoxenny H.

5.3. KoadduuueHT JyuenoraoieHus

[TockospKy TeliooOMeH H3JIyYeHHEeM UMeeT BaXKHOE 3HAYEHHE NPH
HCIBITAHHH TENJODECCeHBAOMNX 00paslioB, CAEAyeT OlpeNeauTh KO-
5QQUUHEHT JYUSNOTJIOLIeHHS CTEHOK KaMepbl H 3aTeM €ro NepPHOAH-
YeCKH KOHTDPOJHPOBATh.

Heo6xofuMble peKOMeHIalUUH OPHBEAEHBl B NpHJIOKeHHH .

6. MEPbI NPENOCTOPO)XHOCTH NMPH UCNBITAHHH

6.1. O6mue NOAOKEHHS

Jl1s MOCTHXKeHHS BOCIIPOH3BOLMMOCTH METOMHKA HCIHITAHHA Ha
BO3MeliCTBHE TeMmepaTypH HoJXkHA OHTb pa3paboraHa TakuMm obpa-
4—1016
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30M, yro6H caMmas BEICOKas (HM3Kas) TeMmnepaTypa, AOCTHraeMas B
onpeaeJeHHoil Touke o6pasila, B DaBHOH Mepe He 3aBHCeNa OT TeM-
nepaTyphi HCHHTATeJbHOH JabopaTopuu. Ilpu mpoBeREeHHH HCHBITA-
HH#, NPONOKHTEJIbHOCTh KOTOPHIX MaJjia 1O CPaBHEHHIO C BpPEMEHEM,
HEeOOXOMHUMBIM [JIsl JOCTHXKEeHHsi 06paslloM TeMIepaTypHOH cTabuib-
HOCTH, CJENyeT YYHUTHIBATb CJCAYIOIHE Mephi NPEIOCTOPOXKHOCTH.

6.2. CkopocTh BO31yXa, OKPYXKAIOUIEr0o HCObITYeMHit o6pasen

D¢ heKTUBHOCTh TemIooOMeHa MeXIy BO3AYXOM B KaMepe U HC-
AHTyeMBiM 06pasinoM 3aBHCHT OT CKODOCTH BO3JyXa.

JKenarennHa TouHasi HMHTAaLUs CKOpocTeHl BO3JyXa, CBS3aHHBIX
C BHICOKMMH (HH3KMMH) TeMIepaTypaMi B eCTeCTBEHHBIX YCJIOBUSAX
okpyxatoleil cpenbl. OQHAKO BCJEACTBHE OrpaHUYeHHOH HHPOpMa-
[HH O eCTeCTBeHHBIX YCJAO0BHSX okpyxkaflilell cpefbl, a Takixe TPyd-
HOCTell B BOCIPOH3BEJEHHH ONpeJe/eHHbX CKOpOCcTed Bo3ayXxa (BKJIO-
yas cTereHb TYypOyJeHTHOCTH ¥ T. A.) B HCHHITATEIbHBIX Kamepax
Takasi WMUTAIMSA OObBIUHO HeBO3MOXHAa. [loaToMy UTOOH OXBATHTH BCE
BO3MOXKHbBIE CJyuaH, HeoOXOoNuMO BEIOPATbL caMbie XKECTKHE YCIOBHSA
HCIHTaHuA («HauXyAIMH caydai»).

Tlpu ucnbiTaHWH HeTelIOpacceMBalOIlHX 00pasioB  yBesnuueHHe
CKOPOCTH BO3/lyXa BHI3bIBaeT NOBLILIEHHE (IPH HCHOBITAHHH Ha XOJOA —
MOHKMXKeHHe) TeMnepatypbl obpasua. ITosroMy IJst 3T0M0 HCHLITAHHA
pekoMeHAyeTcsl NPHMEHATb BEICOKYIO CKODOCTb BO3JIyXa B HCMBITA-
TeJIbHOH KaMepe (IIPEeIMOUYTHTENbHO He MeHee 2 M/C B HE3alOJHEHHOM
paboueM o6bemMe Xamephl).

[Ipu uCHBITAaHHH TeIUIOpACCEHBAIOIIHX O0pa3LOB yBeNIUUEHHE CKO-
POCTH BO3AyX4 BEAET K CHHXGHHIO TeMIepaTyphl CAMAEX [OPAYHX TO-
UeK HCHBITyeMoro obpasiia, ecJH 3Ta TeMmepaTypa BhLIe TeMIepaTy-
pPH OKpy:Kalonrero Bo3ayxa. [TockojbKy 3TO clyuaeTcd 4Yacro, TO
TaKoe HCNbITaHHe LOJIXKHO IPOBONMTHCS, 00 BO3MOXHOCTH, 6e3 mpH-
HYAHTENbHOR LUDKYJSAUUH BO3LyXa (ycaoBHsi cBoGojgHOrOo oOMeHa
BO3aYyXa).

B rToM cayuae, Korja HarpeB (OXJaXKJeHHe) KaMephl BO3MOXeH
TOJILKO MNpPH TMOMOLIM LHPKYJASLWH BO3AyXa, MOXeT OHITb NPHMEHEH
Metox A ucnuitanua Bd (Ad).

6.3. Boigepxkka

A AOCTHXKEHHS BOCIPOM3BOZHMOCTH CJelyeT TOYHO IOCTPOHTH
rpaduk H3MeHeHHS TeMIepaTyph BO3AyXa B KaMepe BO BPEMEHH Ha
BeChb INepHOJ BLIIEPKKH. B Tex ciaydyadax, KOraa BO3MOXKHA NOJHAsA
HMUTAUUs peafbHHX YCIOBHfI OKpyxKalolmleft cpenbl, rpaduk usMene-
HHS TeMIEpPaTypH BO BpeMeHH MOXKeT OHITb NOCTPOeH ClelHaJ/bHO
LIS MMHTHPYEMBIX YCJIOBHUH.

B GoJblIHHCTBE CJy4aeB pPeKOMEHAYeTcs N0JIb30BAaTbCsl I'paduKoM
(cM. puc. 1).

Caenyer 3aMeTHTh, UTO NpeijaraeMHfi rpaQuKk H3MEHEHHA TEM-
nepatypH BO BpeMeHH oTidYaencs OT HcnmelTanHi A u B caenyio-
LLIHIM : e e e b
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a) Goslee y3KUM QMAIa30HOM HauaabHOH TeMmmepartypH (25+3)°C;

6) omnpeneseHHOH CKOPOCTbIO H3MEHEHHS TeMIepaTypH BO3AyXa
B KaMepe B NEepDHOL YCTAHOBJEHHs TeMIepaTyphl HONHTAHHSA;

B) JJIHTEILHOCTb BBILEPIKKH OTCUHTHIBAETCS C MOMEHTa MOCTHIKe-
HHA B KaMepe 3aJlaHHOTO 3HAUeHHs TeMIepaTypH BO3AyXa,

I — o6pasen;, BHeCEHHLIE B HCOLITATENBHYIO Ka-
Mepy; 2 -~ TeMmepaTtypa HCILITaHHA; & -— CKOPOCTb
H3MeHeHHl TeMnepatypu 0,7—1°C B MHHYTY; 4—
TeMiepaTypa BO3AyXa B KaMmepe; 5 — CKOPOCTb M3-
MeHeHHA TeMmmeparypnl 0,6°C B MuHyty;, 6 — o6pa-
sel BKJIOYeR (ZAA HcnobiTaHHA B pabodeM COCTOS+
HHU); 7* — SANAHHAR OAUTENLHOCTh BhUIEDKKH
—————— TeMneparypa HeTenJopacceHBalo-
uHX 00pasLOB
—=+—<—  TeMIepaTypa TenJOPaCCEeHBAIUIEX 06~
pasuoB

Puc. 1

* SallaHHaH AJHTENBHOCTh BBHIACPHKKH OTCUHTBIBACTCST C MOMEHTA HOCTHXKEHH®
B XaMepe 3aJaHHOrO 3HAYeHHA TEMNEPaTyPH BO3AyXa ¢ pomyckom 3°C,

4
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T S ’ HNPHJIO)KEHHE A
Pexomendyemoe

BIUSHUE PA3MEPOB KAMEPHlI HA TEMNEPATYPY MOBEPXHOCTH
OBPA3LA NPH OTCYTCTBHUH NPHHYNUTEJNBHON
LHAPKYJSAIUN BO3YXA

Puc. 2 #BASETCA pe3yJbTaTOM pPALA 3KCHCPHMEHTOB, NPOBEAEHHHX € UeJbIO
onpegeneEss MUHHMAaJABHO JOTYCTHMBIX DasMepOB KaMephl CYXOro TelJa, B KOTOpOH
TpU HCOBITAHHH OfpefeeHHOro THIAa oOpa3sumoB TeMeparypa MOBEPXHOCTH 06pasua
Opna Gul nprGIM3ATENBHO TAKOH Xe, KAK H B YC/QBHAX cBOJOAHOr0 ofMena BO3LyXa.

OGpasusl pa3jMyHLIX TabapuTOB ¢ HEOAMHAKOBHIM TEIIOpPacCesHHEM C eIHHHU-
UL NOBEPXHOCTH [MOJBEDrajHch BO3LCHCTBHIO TEMOEPATYPHl OKDYKAWOWICH Cpensl
(xotopas onpenenena B CT MK 68—1 (FOCT 28198), pasmoit 70°C, B Kamepax
CyXoro Temia pasiHtHoro obbpema. KpurepheM, 1o KOTOPOMY ONDEAEJSAJHCL MHHH-
‘MaNbHO NONYyCTHMble pasMepH KaMmephbl, CHyKujao TpeSoBaHme, YTolul Temmeparypa
TOBEPXHOCTH HCIHITYeMOro 06pasia He Ipepniniana Gosiee wem Ha 5°C Temmeparypy
[OBEPXHOCTH, NOJYYEHHYIO B KaMmepe HauGoabutero ofbema, pasMep KOTOPOH Obli
OueHb BeJHK N0 CPaBHEHMIO C DPasMepaMH HCOBITYeMEX o6pasuos. Temmeparypa
CTeHOK KAMEpH OTJMYaiach OT TeMIePATypHl OkpyXawoliel cpenwt He Gojee deM Ha

5°C.

Henmryempie 06pasust uMenn GopMy Ky6a M OBIH NOYTH TEPMHYECKH OeJBIMI,
«qTO6K HMHTHPOBATh HAMXYAUM} BapHaHT, IIPH KOTOPOM BCe TEMJO DACCeHBACTCH
[MOCPeCTBOM KOHBeKudd. CTeHKH KaMephl Oblit GJH3KH K TepMHYECKH HepHOMy

mBeTY.
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ITPHJIO)KEHHE B
Cnpasouroe

BIRAHUAE LHPKYJASUHYU BO3AYXA HA YCJIOBUSI HUCHBITAHHUSA
B KAMEPE ! HA TEMINEPATYPY NOBEPXHOCTH
HCHNBITYEMBIX OBPA3L 0B

1, Pacder BosmeiicTBHs BO3AYINHOrO HOTOKA Ha Temmepatypy obpasua H Ha
TEMOEPATYPHBIH I'PAAHEHT B KaMepe
v — CKOPOCTb BO3JYyXa, M-c™1;
A (v) — xosdpdunuent Temmonepenaun, Br.m?.K-1;
P — xoaudecTBO Tensia, MEPEHOCHMOTO B €AMHHIY BpeMenH, Br;
F — s(dexrupias mIomanb TEMIOpacCeHBAOWEd MOBEPXHOCTH, M2y
t — Bpeus;
G — Macca BXOAAIIEr0 HJIH BBHIXOASIUIETO BO3AYXa B eAWHHLY BPEMEHH, Kr-c~l;
Cp — yAenbHas TENJIOEMKOCTb BO3AYXa NPH NMOCTORHHOM ‘1aBJIeHHH,
1000 Jx -xr—!-K-I;
Yy — IJOTHOCTH BO3Ayxa, 1,29 xr-M~$,
S — miowanb MONEePeYHOro CeYeHus Kameph, M%;
T — temmepartypa, K.
1.1, Temneparypa o6pasmua

1 P
T—— ,
rae Mv)=atbv; a~10; v< £ <3m-c~l,

DKcmepUMeHTANbHble JaHHLE NOK23bHIBAOT, YTO NIPH Manodl CKOPOCTH BO3AYXa,
KOTOpasi UMeeT MeCTO BO BPeMsi MCHbITauuil, b ~3; b yBenuuuBaeTca C BO3pacTaHHEM
CKOPOCTH BO3AyXa; npu 3 m-c~! h~8.

Eca v=0,3 m.c}, omubka B T<<10%.

12, TpajgueHT MeXAy BXOAAUMM H BHBXOASAUHM BO3AY-
X0OM

P P
A N = —1 . 2
Tooanyxa c, G Cp Sy (2)

TlopcTaBus 4HCJOBHIE 3HaueHus, MOJSYYHM A8 KaMepn B ¢opMe xyba co cro-
poHORt 0,5 M, cKOPOCTHIO. BO3AYWHOro noroka B Hed 0,3 M- ¢~! u paccTosiHHeM MOll-
aactan 100 Br caeaywoutee

100

1,20X1000%0,25%0,3 "

Tipa paccesnuu MowHocTH 20 100 BT CKONBKO-HMOYAL 3HAYHTENLHHX npo6aemM
me sosmmkaer. Ilpu paccesmun 1 kBt TpeGyercss Goablnas Kamepa (mampumep, Ka-
‘Mepa B dopme xyb6a co cropouoii 1,6 M),

FcaM rpajueHT sBJAETCA IPHEMJEMbM, TO LONYCTHMO YBENHIEHHE CKOPOCTN
BSOIAYUIHOTO TOTOKA.

§=0,25 M2 ATaosayxa= i°C. (3)
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IKCNepHMEHTANBHbIE JIAHHBIE O BJHAHMH LUHDPKYJSLMH BO3JyXa
Ha TEMMEPAaTypy NOBEPXHOCTH MPOBOJOHHOrO PE3HCTOPA.
Llupkyasnust BO3AYXa C PafHAJLHBIM HANDABJEHHEM NOTOKA

500
REREEEREEN
¢ Monusie pameps: npobonoydHoZo PeIuCmo-
pa, nokpsimozg cmexnobulnod sMans ]
o 400l L
© Bosgywnsid - momokK
\.‘ ’
8 —
= =~ 98m
S S~
I8 M ——
S 0 \\\ ==
QU
& -y 6B8m
:3 ‘\\
& =
% 200 \\\ & 58m
S o —r—
=
[~
T —— 38m
100 t
\}_ G350m 158m  0258m ,
. . d : / .
50 18m A !
T ‘

g5 10 15 20 25 30
Cropocme B030ywHoz0 nOmoKE,M/C —sam

Pnc. 3
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IKCNEepUMEHTAJILHLIE AAHHBIE O BIHAHUH
LUHUPKYJSIHA BO3AYXa HAa TeMNEPaTypy NOBePXHOCTH
NPOBOJIOYHOTO Pe3nucropa.

IlupKyasups Bo3AyXa ¢ OCeBbiM HanpasjieHHEM
noToKA

Sl
* Monwsie posMepsi npobonoyn020 peautmopa)
NOKPsIMDZ0 CMeRnoBudKoy IMTN6H)
o 400 - s qﬂmﬂwﬁyuﬂib/[} N0moK
S B
g} 300 g 68Bm
2
% el
E - 45 Mt i
a— o
g 200 —
T P~~~
§ h_]ﬁm
R e B ] R —
< 100 kg |25 8m1—1.56m 056m
= 18m 317
’ 0

95 10 15 20 25 30
Chopocme Bo30ywnozo nomoka, MjC —2=

Puc. 4
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Pacnpenesienne TeMneparypel N0 HUJIHHAPY € ORHOPOAHLIM
TENJIOBbIleNeHHEM NPH UUPKYJIALMH BO3AyXa
co cxopoctsio 0,5; 1 B 2 m.c!

90°

Yy

Hanpabnenue Go3dywnozo nomoka
=
Q

AT — npeBbilleHHe TeMOepaTypbl NOBEPXHOCTH o6pa3na Hax
TeMnepatypoil okpyxamwuiell cpensl;
U — CKOPOCTb BO3AyXa, M- c—l;

TeMneparypa Bo3ayxa =70°C;
Jnamerp UHAHHADA =6 MM;
TensopaccesiHne ¢ eAMHHLBI NOBEPXHOCTH -—1,5 KBT - M—2,

Pue. 5

TIpumedanune. Ilpd NOCTPOEHUH KPHBHX TemJO-
NpoBOAHOCTL ofpasua He INPHHMMajach BO BHHMaHHe
(HaMxy[IUIuH# BapHaHT).
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ITPHJIOKEHHE C
Cnpasounoe

BAUAHUE KO3 PUUMEHTA U3INYYEHUA OBPA3LIA
HA NOBbIEHVE TEMNIEPATYPDI

CpaBHeHHe NOBLILIEHUS] TEMIEPATYPbl B 3aBUCAMOCTH
OT BEJHUMHBI TEMJOPACCESIHUS TEPMHUYECKH OeniX
N TEPMHYECKH UepHBIX 06pa3uos, NOMEUEHHBIX B KaMepy
€ TePMHUUECKH YePHBIMH CTEHKaMH, TeMIepaTypa BO3AyXa
B KOoTOpOi pasHa 70°C (AanHble NOJY4EHb!
SKCHEPHMEHTANLHBIM NYTEM).
CmM. Takke mpunoxenne E ¢

AT,

oC

120 — TepMuyorky

gensvld 06pa3ey.
80—
&=09
40 +—
TepMuyecny
yepHeId 00pa3ey
7 | |
500 1000 Bm-n?

Tennppaccesnue © eGuduysl nnowadu nobepxHotmy

Puc, 6
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IIPHIIOXERHE D
Cnpagounoe

BJIMSAHUE PA3MEPOB HPOBOJIOYHBLIX BbIBONOB U MATEPHAJIA
HA TEMNEPATYPY NOBEPXHOCTHU 3JEMEHTA

FTr T T T T T 7T T VP T T T T T 7010
— /Tpofonoyusid peaycmap, NOKPeImsld CmeAnofudHol
400 E;E:—:;—ﬁ;ﬁ—I L i i
1 3MAK B Mocwmole 1:1 I
. h
@U“N\ W i e A
o 90 \(ﬂ"“ M
§ 300 7 S e 20
e
Eﬁ \XQ\Q * _ ‘A\Q“G
o ¥ o > L
§ Q 1) “‘/ ;‘ T
S 200 o o Manoe mena - npofod Manozo
< ® 7”7 g COYEHUR, NOKPLIMSIT IMANLKI
= | YeSAAA ol Bonbwoe meno - npobod Gonswneg,
N ,\:@ A / wgﬁ? COYBHUR, NOKDLIMbIL IHONsM )
g By 7 ¢ , Hedszunsbeg - LCy-Ni-2n N
S 100 F+ & o
2 \1\0 B
§ B A W
~ %\)\“0
20 1
1 2 3 4 5 b

Parceswve MowRecmy, Bm

* TlpoBoa 6OABINOrO CEUeHHH, HCHOJb3yeMbll A1 OGMOTKH pe3HCTOPa,
TaKxe cnocobcTByer GRICTPOMY OTBOAY Temaa OT «HATPETOH TOUKH»

Puc. 7
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[TIPHJIO)KEHHE E
Cnpagotnoe

PACYET H HOMOTPAMMB! TENJIONEPEJAYH

1. Cucrema ycnoBHbIX 0G03HAUEeHUH
P — KosmdecTBO Telja, EPEHOCHMOro B €IMHHLY BpeMeRH, BT;
Ag — miaowanb mMoBepXHOCTR oGpasua, MZ;
A{ — njowajab NOBEPXHOCTH CTEHOK KaMepH, M?;
T, — TeMuepaTypa CTEHOK KaMephi, K;
T, — TeMmllepaTypa noBepxHocTH ofpasua, K;
£; — K05 (UUHEHT JYYelOIJIOUIEHHsT CTEHOK KaMepdl;
£ — KO3(QdHUMEHT H3ayueHus o6pasua;
o — nocrosuHas Credana-BoapumMana

¢=5,67-10~° Br-m—2.K™*;

a — cpeflHHi pa3Mep ofpasua, M;
 — KO3Gb@uIHeHT TennooTAauH KouBexuun (Br-m~2.K-1),
Beauunna o saeucut or (Ts—T,) # a.
2. Tennoo6MeH H3NYyuUECHHEM
Koauyectso Temna, MepeHOCHMOro TOJLKO MOCPEACTBOM H3JMYueHHS OT H3JEIHS
B KaMepe K OKPYXKaioluM CTEHKaM, BHIUYHCJAIOT IO HopMy.e
[+

P 1T AT, (1)
)

€1

Ilng xamepnl ¢ HeOrpaHWYeHHHIM ofbeMoM, T. e, OpH cBoGonHOM obMeHe BO3-
ayxa, A;>> Ay, orciona

P=eyaAdg(THA—T,4t). (5) 5

Tor Ke caMblii pe3yabTarT NOAydaercs AJa TePMKYECKH YEPHBIX CTEHOK (g;=1)
HE3aBHUCHMO OT Pa3sMmepoB KaMeDHl.
HcenonbayeMm 1pd yOpoOUEHUM BhIpaXeHHe

F= . (6)

Toraa o6wail caydalt mpaMeT BHI

P=cFATo—T ) (T4 T )( T2 T2)=cFAy(T~T,) /(Ty, Ts) (7)
HJR

P
m=cf(7a, 7). (8)

DTO COOTHOWIEHHe NPEeACTaBJEHO Ha PHC., 8 npuaoxenns E.
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3. Tennoo6MeH H3JAyYeHHEM H KOHBexuuel

31. ITepenoc renaa

JlomycTuM, YTO CTEHKH KaMepH HMEWT TeMNeparypy, PasHyIO TeMIepaType BO3-
ayxa B xamepe. Toraa nony4nmm

P g
YR A (1] (To—Tg*) 4ol Ty—T4)- ®
=
Ez A1 \ 31

Ias yenoBuit cBOGOAHOTO OGMeHa BO3JyXa H JJS TEDMHUECKH HEPHBIX CTEHOK
8 YNpOIISHHOM BHAE HMeeM

P
Ay

= o Tt—T o) F2( T—Ty), (10)

9TO MOXHO MNepenucarb CAeAYIOINHM 06pa30M:

L =(TS+—-E—:—°— Ts4>—(ra+—1i_ra4). (11

a Ay

BeeneM HOBHIE NepeMeHHbIE:

T2y
Xg= T PR

xq= Tyt s:c - Tgt
# MOAYHHM
A =a(xs—Xg). (12)

370 COOTHOIUIEHHE MOXET GBITh JIErKO MPEICTABJICHO B BHAE HOMOIpaMmil. B ka-
gqecTse NpHMepa NpPHBeXeHH [IBe HOMOrpaMMH (s ygZo6cTsa Temmeparypa B HO-
Morpammax ykasaHa B rpamycax Lleascus),

32. HomorpamMu

M3 n. 1| sumgso, uro o 3asucHr ot Te—7T, H OT cpeguero pasmepa olpasua
a. [lpumeps HOMOTpaMMhl, rjie e,=0,7, cocTaBjeHHBle AJ8 JBYX pPAa3MYHLIX 3HA-
<geHudl @, NpuHBeAeHH Ha puc. 9 u 10

Hpﬂ pacueTe HOMOrpaMM HCIOJb30OBAJMHCH CAEAYIONHE BEJIHUUHH:

Puc. 9 Puc, 10
Cpennuii pasmep obpasua a=0,2 m a=0,05 M
Cpeauss pasHOCTb TeMIepaTyp T—T,=35°C T—T,=100°C
Koaddunuent TemroofMena a=5Br-u2K"]; a=8 Br-m 2K~}
KOHBEKUHA [Jsi YKA3aHHHIX Bbi-
we pasMepa o6pasua U pasHo- By0 —0.8-1078.K3;
CTH TeMmepatyp a ! ’

E:“ =0,5-10~8.K—3.

*
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HpnMep HCNOJB30BAaHHA HOMOTpPAMM

Ycaosue: Ofpasen, paccedBaWIMil ONPEAEJIEHHYID MOLIHOCT B VCJIOBHAX CBO-
6ogHOoro obmeHa BO3Ayxa, TeMmepatypa kKoroporo 20°C, uMeer TeMmepaTypy LOBEpX-
Hoctr 70°C,

KaxoBa Oyier TemMmepaTypa ero NOBEPXHOCTH NIPH DAcCCEsHHH TOM K€ MOM[HO-
CTH B YCJOBHAX CBOOOLHOro obMmeHa BO3AyXa BpH TeMmeparype 55°C?

Pemenne: Tak xax T,—T,=50°C, TOo BeJHUHHA @, HCNOJb3yeMas B HOMOrpaM-
Me Ha puc. 9, 6in3Ka K JeHACTBUTEJNbHON BeJHUHHE,

IlpoBeseM npsMyl JHHHIO Ha pHuC. & oT Touku -+20°C ma wxane T, K TOUKe
+70°C na wkane T,, OTMeTHM TOYKY ee Nepecedenus ¢ OCEBOW JIMHUEW. Te-
flepb NpPOBELEM NPAMYIO JHHHIO OT TOYkd +55°C Ha wkane T, 4epes TOUKY mHepece-
gegnss Ha OCEBOW JIMHUH k wkane T, u mosyusuM HOBYIO TOUKY NepeceyeHHs
co wkagoll T,: +98°C. DT0 ¥ eCTh HCKOMAS TEMIEPATWPa NOBEPXHOCTH.

IMIpumevanne Ha puc. 11 noxasana 3aBUCHMOCTb pPA3HOCTH TEMIEPATYP
or xKospdHuKeHTa HanyueHHs HCNHTyeMmoro ofpasua €, B caydae, kora a=0,1 M,
g;=1,0, a Temneparypa Bo3iyxa B Jaboparopuu T,,0 =20°C,

4, CoOoTHOWIEHME HOMOrpPaMM, HCNOJL3yeMbIX B UCNblTaHugX A U B

CpasruBas puc. 9 u 10, MOXHO 3aMeTHTb, YTO PasHOCTH TeMHepaTyp B He3Ha-
qUTeJbHON CTEHEeHH 3aBHCAT OT BeJMYHHB . [lo9TOMYy B uUcCHHTaHHAX A u B npu-
BeJleHa TOJbKO OJHA HoMOrpamMa (OCHOBaHHad Ha q=5 Br.m—2.K-!),
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CooTHoUEHWE MeXAY TeMIEePaTypoil NHOBEPXHOCTH
ofpasua T, u paccesHueM Tenaa P B eAHHUIY BPeMEHH
npu TeMmeparype oxpymalouwei cpeant 7o
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Homorpamma pasa onpepenenns Temneparyp Homorpamma pas oupenencHns
nopepxHocTH o6pasua T, TPH PA3THYHBIX TEMNEPATYP MOBEPXHOCTH O6pa3ua
TeMmeparypax oxkpyxaiomed cpeant T,. T, npu pasauuHbBIX Temueparypax
Cpenunii pasmep o6pasna a=02 wm, oxpyKaroweit cpeant T,.
x0adpuuneHT H3AydeHHs obpasua g,—0,7 Cpennnit pazmep o6pasuya ¢=0,06 m,
ko3 duunenT HaaydeHus obpasua
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‘CooTHOIIEHHEe MEXAY NpPEBbIIEHHEM TeMIiepaTypbl 06pasua Hajg TemMmeparypolt
OXpyXKaloumes cpeasl H KoahhHIHEHTOM u3ayuenus: o6pasua e,
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Sk)
BO BPEeMs BbiIePXKKH TPH TeMIlepa-
Type Bo3dyxa B Ja6opaTOpPHH B
YCAOBHAX CBOGOAHOrO OOMeHa BO3-
Ayxa. Cpeanuft  pasmep obpasua.
a=0,1 M

Puc. 11
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NNPUJIO)KEHHE F
Cnpagounoe

TEMJIONMPOBOMHOCTD HAUBOJIEE LIKPOKO NPUMEHS EMbIX

MATEPHAJIOB
TaGanma 2
Martepuan T, °C Terlxa.r;o.ngo-so.n}ngcln,
Cepedpo 20 411
Meap kpacuas (ouenb uncras) " 20 395
Meb npoMbluLIeHHas 20 372
307070 uHCTOR 20 311
AmoMuuuil 20 279
Hwpamniomunnit (Al—Cu) 20 165
Maruuit uncreit 20 143
Anextpon (Ni—St) 200 116
Jlaryns 200 81—116
1unx 20 113
Onogo 20 66
Cranp ny1JauHrosas 0 59
Craas 200 52
YUyrys ¢ cogepmanueMm yracpora 39, 20 58
XpovmHpoBaHHaa cTalb 20 40
XpomoHuKeaeBas CTajb o 20 14,5 L
Hyikean 18 59,5
Heftananlep (Ni—Cu—2n) 0 29,3
CBHHEN YHCTHIH i ¢ 35,1
Tpadur cupeccoBanu=i ! 20 12—174
Orueynoprast ragna . 10 0,5—1,2
Berou 20 0,8—14
Kupnuy cyxoir 20 0,38—0,52
JlncroBoe crexiao 20 0,76
Mpawmop 20 2,8
bakerur 20 (3,233
Pesuua 20 0,13—0,23
Tlnexcuraac 20 0,184
Henavnonsa 20 0,215
JpeBecuna Gyxa, BAOAL BOJOKOH 20 0,35
Hpesecyra ny0a, monepex BOJOKOH 20 0,17—0,21
Jpenecuna ny6a, BLOIL BOJOKOH — 0,37
‘CocroBast jApesecdHa, NONEpPeK BOJOKOH 20 0,14
COCHORAST JpeBecuna, BIO/b BOJOKOH —_— 0,26
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HPHJIO)XEHHE G
Cnpasgounoe

W3MEPEHUE TEMHNEPATYPbI

1. O6wue nosoxenus

Onucanue OOBLIYHLIX MNPHGOPOB, HCNOAb3YEMEIX [IJsI H3MEPEHHs TeMIepaTyphl
B8031YXa H MKHAKOCTefl, HaNpHMep, PTYTHBIX HJH CHHPTOBBIX TEPMOMETPOB, He fAB-
JISICTCA  1e/Abl0 AAHHOTO TPUJOXKCHHA. ITH NPHUGOPB H Mepbl INIPeNOoCTOPOIKHOCTH,
KOTOpsle caejlyeT NPHHHMATh NPH HX HCHONB30BAHHM, XOPOWIO W3BECTHH H OMNHCAHM
B COOTBETCTBYIOUIeH TeXHUYeCcKOH JuTepaType. To Ke cavoe OTHOCHTCA M K MeTO-
AaM H3MepeHHsl ¢ HOMOIUbI0 TEPMOMETPOB CONPOTHRJACHHS (OCOGCHHO MATHHOBBIX
TEPMOMETPOB CONPOTHBJEHHA), A TAKKe TePMHCTOPOB M TepMONap, KOTOpHE OObI-
HO HCHOJB3YIOTCS AJsi H3MepeHHsi TeMIepaTyphl TBepABX Tes. TelIoeMKOCTh H3Me-
pUTEJABHOTO YCTPOHCTBA [JO0MXKHA OHITh Majia Iyw CPABHEHHIO C TEMIOEMKOCTHIO Hc-
nHTHBaeMoro o6pasma. Kpome TOro, TeNJOBOE  CONPOTHBJAEHHE MeX1y H3MepH-
TeJbHLIM YCTPOMCTBOM H 06pasnoM AOJNKHO ObITb Majo, a KOJHYeCcTBO TelJa,
TlepelaBaeMoe COeXHMHHTEJbHBIM [DOBOZAM, MHHHUMaabHO. MomuocTs, muTaoIlas
AaTYHK, JNOJKHa OHITh HeBeJHKa, YTOOB He OBLLIO HEXeJaTeJbHOTO caMoHarpepa
JaTiAKa WJIH HarpeBa HCHOHITYeMOro ofpasua 3a cueT ZaTiHKa.

B ToM cayuae, Korza MeXAY TeIIOPACCEHBAWOWIMM MCULITYEMBIM o6pasuoM M
CTCHKAMH HCNBITATeNbHO KaMepnl MMEET MeCTo Telofiepelaya, OYeHb BajyHO 3HATh
TevnepaTypy IMOBEPXHOCTeH MaTepHaJoB, y4acTBYOUMX B Temsnoofmese. CyuecTsyior
ABa METOMa H3MEPEHHsT TeMIepaTypH NOBepXHOCTH. B OZHOM H3 HHX H3MepHUTEeNb-
HOE YCTPOHCTBO HAXOAUTCS B HEIOCPEACTBEHHOM KOHTAKTe C MOBEPXHOCTbK), TeMlie-
PATYPY KOTOPOH cieayeT H3MepUTb, B APYrOM — HCMOCPEACTBCHHLIH KOHTAKT OTCYT-
CTBYeT. ’

B cayuae, ecau uaMepsiemass NOBEPXHOCTb 3arpssHeHa CJIOGM MaTtepHala, Ko-
TOPHIA TPYAHO YIAAAHTh, METOJ, IPH KOTODOM H3MePUTeJbHOE YCTPOHCTBO HAXOIUTCA
B HeNOCPeICTBEHHOM KOHTaKTe ¢ IIOBEPXHOCTHIO, He JONycKaeTcs. HanpuMep, npu
HCITBITAHNT KOCMHUYECKHX annapaTos.

9. Mertoabl, OCHOBAHHBIE Ha MCHOJNL30BAHMM SBJEHHH M3IMEHEHWs LBETA WIH
ABJEHNN NAaBJeHus

MaTtepuanbl, 1BeT KOTOPHIX H3MEHSIeTCsd B 3aBHCHMOCTH OT TeMIepaTyphl, NpH-
MeHAITC y¥e MHOro Jer. Hexoropble H3 HHX, Kak, HalpUMEp, XHIKHe KPHCTas-
JIbl, HENpPEepLIBHO MEHSIOT CBOH LBeT B Mpejenax ONpENeeHHOrO TeMOepaTypHoro
AHANa30HAa.

TeMnepatypa onpejensieTcs MyTeM CPaBHEHMSt LBeTa Marepuana ¢ LBETOM,
QpUBeIeHHBIM B KOJOPHMETPHYECKOH Tabanue.

HekoToprle MarepuastH DPe3KO H3MEHAIT CBOR LBEeT NPH NOBBIIICHHH TeMIepa-
TypHl 10 ONPENe/CHHON BEeNHUHHLI, NPHUEM [BeT MaTepHaja IpH TNOLICIyiolleM
CHHXKEHHMH TeMMepaTyphl He BOCCTaHABJHBAETCH.

BuinyckaloTcss LBeTHHIE KapaniallH W CHeuHanbyble JaKH IS HaHeCeHHA CJloes
TaKUX MaTePHAaJOB Ha NOBEPXHOCTH, TEMIIEPATypa KOTODPHIX H3MEepSeTCH.

HM3pecTHB Tak¥XKe KJelKkue JeHThl, KOTOpPble H3MeHSIOT CBOH uBeT NPH NOBbIlle-
HMM TEMIIEpaTyphl Bbillle ONpeJeJNEHHOTO 3HAUCHHS H CJyKalllhe B KAueCTBe HHAHKA-
TOPOB TeMIepaTyphL.

B APYrHX cJayyasix AJsl H3MEPeHHsl HCHOAb3YITCS MarepHaibl € OllpeleseH-
HO[l TeMmllepaTypol IJIaBJeHHs. }

Bo Bcex npuBeZeHHBIX NpPHMepax, KOMJa DPE3KO MEHeTCsi CBOHCTRO Marepuasna
MOMKCT ObITh ONDENENEHO TOJBKO TO 3HaUeHHE TeMmeparyprl, NpA KOTOPOM Ipo-
HCXOIMT H3MEHEHHE IBeTa WJH COCTOSHHSA.

Il omnpejeneHusi HECKOJbKHX BeJMYMH TEMNEpaTypel MOXKeT 6HTE  HCTOJb-
30maH  maGop ManoraGapuTHHIX HHAHKATOPOB, OXBATHIBAWWIMX pPAMITHLIC TeMme-
paTvpHLIE AHATIA30HBL
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TOYHOCTL HM3MEPeHHH, NOCTHIaeMas ¢ TNOMOWBIO YHOMSHYTHX HHIMKATOPQE,.
33BHCHT OT LEJOTO psaa (paKkTopos, KOTOPHE pacCMaTPHBAIOTCH HHXKe,

2.1, B Tex chyuasx, KomAa AJd ONpPEAeeHHst TeMIepaTyphl HCHOJb3YIOT H3Me-
HeHHe COCTOfIHHS MaTepHaja, OOLIYHO HeoO0XoAuM HaGOP HHAMKATOPOB, YyBCTBH-
TeJbHHX K pasiAxyHHM TeMmiepaTypam. Ecan cocrosiune oAHOrO HHAMKATOPA H3-
MeHACTCS, a COCTOSHHE CJIeAYyIollero 3a HHM B DAY HHIMKATOpPa HET, TO TeMie-
paTypa TOBeDPXHOCTH HAXOAHTCA B Ipelejax MeXJ1y TeMNepaTypaMH, K KOTODHM
YYBCTBHTEJIPHBL 3TH HHAMKATOpH. MakcuManbHas owHOKa H3MePeHHS B 9TOM Cayyae
Oyzer paBHAa PasHOCTH STHX ABYX TeMIepaTyp NpH yCAOBHM, 4YTO Npelolpele.ieH-
HHle 3HAYEHHS TEMIEPaTyp, K KOTODHIM YYBCTBHTEJbHB HHAMKATODH, HE H3MEHS.IHCh
004 BO3feficTBHEM APYruX (PakTopos.

2.2. OwWHGKH H3MepeHHH TeMIepaTyphl C NOMOL{bI0 HHAHKATODPOB, H3MEHSIOUINX
CBOH LBET, MOIYT OHTb BHI3BaHBl CTapeHdeM. ECIM TakHe MaTepHalbl B TeueHHe
A0JIrOr0 BpPEeMEHM HCNO/b30BaJHCh NPH TeMNepaTypax JHllb HEMHOIO HHMKE HGMH-
HaJbHO# TeMIlepaTyphl Nlepexojga OT OLHOTO LBERA K JAPYroMy, TO He HCKJIGUeH3
BO3MOXHOCTb, 4YTO M[DH H3MEDEHHH H3MEHeHHE UBETa NPOH30MARET NPH TeMIleparvpe
HHJKe HOMHHAJbHOH.

2.3. Ha wMaTepHaibl, uyBCTBUTEJbHBIE K TeMIepPAaTyDe, MOMKET TaKKe BAHSTb
IPUCYTCTBHE XHAKOCTEH, MAPOB HUJH rasos.

2.4, Ecim noBepXHOCTb O6pasna NOABEPraeTcst BO3AEHCTBHIO TelJIOBOrO H3.Jy-
9eHHs, AOJIXKHB ObiTh NPHHATH ONpejle/eHHble Mephl IPefLOCTOPOKHOCTH.

2.4.1. Eciu HHIHKATOD [OKpbiBacT HeBOJBIUYIO HacTh MOBEPXHOCTH, NOABEP-
KEHHOH BO3JAEHCTBHIO M3JyYeHHS, TO CJelyeT TPHHATb Mepel K TOMY, 4TOGH #H-
AHKATOP He HAarpeBaJsCs BCJGACTBHe H3JydeHHs., [asi 3TOro A0OCTAaTOYHO 3aULITHTL
€ro MaTepHaJIOM, OTPAKAIILIMM JYYH.

2.4.2. Ecan HHAHKATOD NOKPHIBAET 3HAUHTEJNBHYI0 YaCTb NMOBEPXHOCTH, HOIBeD-
¥EHHOH BO3AEACTBHIO H3JY4YeHHs, TO JydemorjoulaTebHas CMOCOOHOCTb HHAHKATO-
pa He AOJKHZ 3aMETHO OTJIHYATbCcg OT JYYeNorJomaTeNbHOX CHOCOGHOCTH MOEEDX-
HOCTH, HHaye Ha TeMIepaTypy NOBEDXHOCTH OyJAeT OKa3aHO BJHUSHHE CO CTOLOHDI
HHAMKATODA,

2.5. Iloabaysich Yka3aHHHIMH METOLaMH B YCJIOBHAX H3MeHEHHS TeMIepaTyphl,
ClefyeT NMOMHMUTh, YTO HWHAMKATOP MOXKeT OTPakaTh U3MEHeHUHe TeMOepartypl ¢ 3a-
na3lbiBaHHEM BO BPEGMEHH, 4TO [PHBOLHT K HETOUHOMY H3MepeHH (aKTUYecKOl
TEMIEPaTyphl NPH ee U3MEHEHUH.

3. Meroan, OCHOBaHHbLIE HA MCNOJAbL3OBAHHH AATYHKOB HHPPaKpPacHoro HIdy-
YeHUS

OcHOBHEIE MOJIOXKEHHs, OTHOCHILMECS K HCIOJb30BAHHIO HHGPAKPACHOrO K3.ay-
YeHusl, W3JIOXKEHH B NPHAOXKEeHHH I

Hns onpenenennss TeMmueparTypsl HeOOXOLHMO 3HaTh KOMDPUUHEHT H3AYyYeHHH
JIyYeHCIycKaoulei NoBepXHOCTH. KapTHHa HH(PaKpaCHOro H3JydYeHHdA, NOJAYVYeHHAs
IpH CKaHHPOBaHHH, OyleT ¢axkTHYyecKH KapTHHOA pacnpefeNeHHs SHEPTrHH HaJyde-
HHA, a He TemmepaTypsl. Hawnaydilue pe3yJabTaTh NOJNYYalOTCA NPH HCHOJb30BaHHH
MeroJa CpaBHeHHs ABYX HeOOJBIIHX YYacTKOB I[OBEPXHOCTH, HMEIOUIHX OJAHHAKCRYIO
TeMIeparypy, OAHH H3 KOTOPHX HMeeT NOBEDXHOCTHOe NOKDHTHE H3 MaTepiaia C
H3BECTHHIM KO3(D(PHUHEHTOM H3JIyYeHHS.

Ilnowanb, 3aHsATass HaTIMKOM, LOMKHA OHITh MeHblle IVIOINAAH IOBEPXHOCTH,
TemOepaTypa KoOTopoii u3Mepserca. IlostoMy B caydae, Korfia o6pasubl CAHUIKOM
MaJiel A8 OOBIYHLIX JeTeKTOPOB H3JYYeHHS, MOMKET BO3HHKHYTh Heo0X0iHUMOCTh B
HCIIOJb30OBAHHH HH(MPPaKPACHOrO 3JIGKTPOHHOIO MUKpockona. JJas Toro 4toful mno-
JYYHTb GOJIBLUIYIO TOYHOCTh H3MEPEHHS TeMIepaTryphl, Jy4llle I0Jb30BATbCS YCTDOH-
CTBOM, YJaBAHBAIOWHM H3Jy4YeHHe C HeOGOJIbIIOH NOBEPXHOCTH  HCIHITYeMOoro ub-
pasua,

Heo6x0A1M0 NOAYEPKHYTh, YTO BHIGPAHHLIH YYacTOK MOBEPXHOCTH LOJXKEH CLITh
AOCTATOYHO ILIOCKHM /s TOro, 4ro0bH H36eXaTh 3HAYHTEJNbHOIO H3JYyYeHHE He B
HanpaBJieHHH paTunka. Kpome TOro, cielyeT NpHHATb MepH. YTOOW K AaTIHKyY He
NOCTYNajo H3JydeHHe OT IOCTOPOHHHX HCTOYHHKOB KaK HeNOCPEeACTBEHHLIM [l ieM,
Tak H B pe3ysabTaTe OTPAXKeHHS HA NOBEPXHOCTb H3MEPEHHS,
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ITPHJIO)KEHHE H
Cnpasounoe

HU3MEPEHHE CKOPOCTHY BO3IYXA

H38ecTHO HeCKOMBKO MpHGOPOB ANA H3MepeHHS CKOPOCTH BO3AyXa:

1. OnHHM H3 CaMBIX CTapHX npuGopOB ABJISETCS YaUIeUHBIH aHEMOMETP, HC-
TONMb3yeMbll FIABHEIM 06pasoM B MeTeoposioTHH. CKODOCTb BpAIIEHHR KPecTooS-
‘PA3HO pacnoONOXKEHHHIX dYallledeK MOX BO3REACTBHEM IOTOKA BO3LYXAa COOTBETCTBYET
CKOPOCTH BeTpa; wWKaay KamSpyor B M/c. JlHanason u3MepeHHS OUYeHb LIHPOK,
M B CepHAHOM NDOHSBOLCTBE HalleTHHE AHEMOMETPH BHUTYCKAIOTCA DA3NHIHBIX pas-
mepos. [lpn nomomu wmamoraGaputHoro aueMomerHh MoXeT GHITDH H3MepeHa <CTKo-
poCTb BO3AyXa B MaJioM oOf6beMe, HanpuMep, BHYTPH HCHBITATENLHOH KaMephl.

2. TepmoMerp KaTa — 0cOGbIli BHJ CTEKIAHHOTO TePMOMeTPa, B KOTOPOM HC-
Todb3yeTes OXJaxAaiollee AeACTBHe KOHBeKUMH. [IpMHUHR HeficTBHA TepMoMeTpa
3aKMO4ACTCHA B HIMEPEHHH BPEMEHH, HeoGXOAMMOro IJsi OXJaMKIeHHS MpeiBapH-
TeJAbHO HATPETOro TepMoMeTpa, Hampumep, ¢ 38 no 35°C. TepmoMerp npumensercs
JAJs H3MepeHHA B INpelenaXx JAHana3oHa CcKoOpPocTefi npubauantesvHo ot 0,05 10
10 w/c u npn TeMmmepatypax NpHGAHSHTENBHO OT —I10 a0 --30°C. Oimako, >TOT
€noco Heyno0eH, TaK KaK TNOCJe KaXAOr0 H3IMEPeHHs TepMOMETD JOJKEH BHOBb
HarpesaTbed.

3. Oxnamnamollee AeACTBHE KOHBEKIHH HCTOJB3YETCS TakXe B TePMOAHEMO-
MOTpU © HHTBIO HAKajla M B TePMOAHEMOMETIPe, YYBCTBHTE/bHHIM 9JeMEHTOM KOTO-
puro susagercs pesucTop ¢ orpunaressHM TKC. B oGoux caygasx na wyBcTBH-
TeNbHBI 3JEMEHT NOJAeTcss TOK ONpeNeNleHHOW BeJHUHHBL M TPOH3BOINTCH €ro Ha-
TpeB A0 9TaDHHON TeMNlepaTyphl. IIpH IPOXOXKIEHHH NOTOKA BO3LYyXa 4epes sJe-
MEHT TeMmIleparypa NOC/eAHero NOHWXKaercsa. BeimyHHa OXJaXKMeHHS NaeT BO3MOXK-
HOCTb ONpeNeTHTh CKOPOCTb BO3AyXa. UYyRCTBUTENbHBIN 3J€MEHT B TeEPBOM Ciydae
fIpencTaBiasieT co60ff CBOGONHO HATHHYTYIO IVIaTHHOBYI HHTb, a4 BO BTODOM CJydae
SBASIETCs pe3HCTOpoM ¢ oTpHuareabHbiM TKC. Tak Kak Takue 3JeMeHTHI MOTVT
OBITh MaJBHX Pa3MePOB H HMETb HH3KYIO TeIIOEMKOCTb, TO OHH MOTYT HMeTb HH3-
KYi0 TelJIOBYI0 NOCTOSIHHYIO, UTO JaeT BO3MOXHOCTb H3MEDHTh BO3LYUIHHIA MOTOK
oucHb Manod IJIoIlAanH NOMepesHOro cedeHusi, DTH NPHOOPH HMEIOT 0co6oe 3Ha-
qeHtie /1 H3MePeHHS MalbX ckopocTeft Bosmyxa. CepHilHOe NIPOH3BOICTBO TNpeny-
CMaTpHBaeT HX HCMOJb30BaHHE B TeMNEPaTyPHOM J[AMalla30He NPHOJH3UTENBHO OT
—30 xo +100°C. UTo KacaeTcs TepMOaHeMOMETPA C HHTBIO HAKaJa, TO OXJAXK-
Idaoulee JeACTBHE 33BHCHT OT YIJla MEXJQY OChI0 HHTH HaKala H HamnpaBJeHHeM
BO3AyIIHOro TnoToka. Ilockosbky oxuaxpalouiee AeficTBHE MUHHMANbHO, KOTAA BO3-
AYUIHBIA MOTOK NapajfiesieH HHTH, TO, IOBOPAYHBASl TEPMOAHEMOMETD C HHTHIO HaKaJa,
MOXHO C BEICOKOA TOYHOCTBIO ONPENEJHTh HANpaBJeHHe BO3AYUIHOTO MHOTOKA.

Croco6H, OCHOBAHHLIE HAa HCUOJb3OBAHHM YaUIEYHBIX AHEMOMETPOB H TepMo-
merpa Kara, npHemJeMBl TOMbKO IJs OOJBIIHX KaMep (HanpHMep, TaKHX, B KO-
TOphle MOXEeT BOHTH HeJOBEK), TOrja KaK CHoCO6H, OCHOBAHHEEC HA HCHO.b30BaHHU
TEPMOAHEMOMETPOB, IPHEMJIEMBl AJsi MaJbIX KaMep.

Jpyrue cnoco6H, NPHTOAHBIE AJs H3MEPEHHS CKOPOCTH BO3AYXa B  KJHMAaTH-
9eCKUX KaMmepax, ONHCAaHH B TMOMyJSPHON JHTepaType.
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NNPHJIOC)KEHHE 1
Cnpasounoe

ONPEJEJEHUE KOPPHUUEHTOB U3IJIYUYEHUSA U JYYENOIJTOUWEHHA

1. BBepeHue

Kak yxe ynomuajoch B OpuaoxeHHH C, TemmooOMeH AyyeHCIyCKaHHEM MeX-
Ay ABYMsl TeJaMH, HMEIOLHMH pasHble TeMIepaTypbl HOBEDXHOCTH, HaNmpHMEp, MeXK-
Jly HCIHITYeMBIM OGPasHOM H CTEHKAMH HCHBITATeJbHONR KaMephl, 3aBHCMT OT H3Jy-
yaTeJbHON CnocoBHOCTH o6pasua M Jy4emorJIOUIATWWIbHON CIOCOGHOCTH CTEHOK Ka-
Mephl. [TosToMy aJs Toro, uroGbl HMeTb BO3MOIKHOCTb CAe/JaTh BBIBOJ OTHOCHTEb-
HO TOBeleHHsA O06GPasuoB B YCJOBHAX 3SKCHJyaTaUHH HAa OCHOBAHHM De3y/bTaToB
HClIBITAHHS, HeoOXOLHMO 3HATh H3JIyYaTeAbHYIO H Jy4elOIVIOUIATEAbHVIO CHOCOGHOCTE
NoBepXHOCTEH, YUACTBYIOIMX B TemlooOMeHe JyuencnyckanueM. OcobeHHO 3T0 BaX-
HO [Js Tem/opaccedBalomuX o6pasLoB.

B wacrosieM NPHIOXKEHHH PACCMaTPHBAIOTCS, IVIaBHLIM 00pa3oM, MeTOAbl Of-
pelesieHHsl H3JiydaTelbHOR H JIYYelOrJOLIaTeNbHOH CHOCO6HOCTH, oObGecleyHBaioline
JOCTATOUHYI0 TOYHOCTb M HMelollHe MPAKTHYeCKOe 3HAYeHHe MJS KJIAMATHYECKHMX
HCHBITAHHH, a TakXe Tpebyoue CpPaBHHTEJNbHO HeGOJBIIOrO KOJHYeCTBa 000py-
IOBAHMS M ManbLix 3aTpaT BpeMeHH. TouHble H3MEpEHHS, TakHe, KaK ONpeledcHHe
H3MY4aTeNbHOR H JIYyueNorjoulaTeJbHOH CIOCOOHOCTH B KaMepax, HMHTHDYIOLIHX
YCIOBHSI B KOCMHYECKOM IIPOCTpPaHCTBe, TPEOyioT npuMenenus Gosee HOPOrocTos-
UMX MeToA0B. EcaM MMeeT MECTO COJIHeuHas DPajHalHsd, TO Heo6XOAHMO NPHHHMATh
BO BHUMAHHE pa3/uuue CHeKTPOB MafaloOLIHX M YXOAAUMX BOJH H, CJICNOBATEJbHO,
CTeNeHb NOTJVIOILEGHHS COJMHedHOl panHanud. OTHOCHTEJNbHO /@HHBIX MeTOJ0B JOJX-
HBl ObiThb CAeNaHbl CCHIJIKH HAa COOTBETCTBYIOULYIO JIUTEPATYDY.

2. Teopusi u3JaydeHHs

[lpuBefedHasl HHXE TEOPHS H3JAYYeHHS OTHOCHTCA K METOAaM ONpejesieHHs
K03 DHIHEHTA H3JIYYECHHS H JYUYENOIVIOUICHHS, H3/JOXEHHBIM B I 4.

MolHocTb u3ayuyeHuss M, usjyuaemast © moaycdepy ¢ eIHHHUBL HOBEPXHOCTH
PeaJbHOTO Teda MPH ONpPEeAeJeHHOH TeMIlepaType, CBA3aHA € COOTBETCTBYIOUIEH MOUL-
HOCTbIO HAaJYueHus HCPHOro Tejga M, TUpH TOil Xe TeMIepaType CJeAYOIIHM BEHDa-
KeHHeM

M*::EMS,
M, — onpegeasierca no 3akody Credana-Boabumana
M=aT4, (14)

rae T — rtevneparypa, K;
o — nocrosinpas Credana-BoasnMana

¢ = 5,67-105Br.u"2.K~%
& — HuTterpasbHulil kK09(GdHUHEHT NOayChHepHIeCKOro H3JIyYeHHUs .
Pacrpe/ieJiciie 3HEPrHU H3JAYYeHHA B CHeKTpe abCOJIOTHO YepHOTo Teaa INpH
teancparype 7 onpejeasercs mo ¢opmyse Ilnanka, a JJHHA BOMHBL Aaxc MaKCN-
MasbHOl HHTCHCMBHOCTH H3JydYeHHst — IO 3aKOHY cMmenlenus (Buna)

Myare T==2,89-107" n- K. (15)
Ha npaxruke pasenctso (14) o6bldHO NMPHMEHSIETCA B TAKOM BHIE
T \4
M=C —~) ,
¢ 5( 100

rie Cs= 5,67 Br-m~2.K~4=20,4 gdx-u—2-A~1. K4,
rie h — BpeMms, 4.
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,D,JISI peanbHOIO TeJla HMEeM Cllefylollee BhHIpaXeHUe

oo el o

Jns TemnooGMeHa H3JIydYeHHEM MeXAY ABYMS TelaMu NpH Temmeparypax T,
n T, DOTOK Telsja Ha eJMHHIY NOBEPXHOCTH Qa ompelensiercs Mo dopmysae

7. 4 T. 4
Qe = elzcs{( 1(;0 ) “( 1020 >}- 17)

Benuuynna €3 k03dQHLUHEATZ JYUHCTOTO TeMIooGMeHa 3aBHCHT OT KoHbUrypa-
LUUH YYACTBYIOIMX B TelllooOMeHe NOBEPXHOCTEeH, OT KO3((hUIMEHTa H3JyueHHsa 06-
pasna g; ¥ KodbdHIUeHTa JYUeNOrJOIEeHHs & CTEHOK KaMephl.

Paccvorpum ¢opmyny kosddruuesra Jayumtroro temnoobMeHa IBYX KOHIEHT-
pHUECKUX cdep, DACMONOKEHHHX OfHA B ADPYrod, HJIH ABYX OECKOHEYHO IJHHHKIX
UHJIHHAPOB, PACMOJOMKeHHBIX AaHAJOTHYHBIM o6pa3oM, XapaKTepusyioUHX caydad,
YacTo BCTPEUAlOUIHiics NPH HONBITAHUSAX HA BO3JCHCTBHE BHEIHHX (DAKTOPOB, Korja
HCIBITAHKI0O B 3aKPHITOH HCILITATENbHOH KaMmepe MOABepraercs TpeXMepHull o6pa-
seu. Hdonyckas auddysHoe oTparkeHHe W NPUMEHHMOCTb 3akoHa JlamGepra, moJayuum

2
€yp= = , (18)

A
,+~_2_(_£z‘___82)
A

1 €1

rie A;, A;— njouanx paccMaTpuBacMbIX noBepxuocTell. Ha npakTHke »TO 03Ha-
qdeT, 49TO YeM MeHblile MJOWafb MOoBepxHocTH (06pasuna) As MO CPABHEHKIO C ILIO-
UIaABI0 TOBEPXHOCTH (CTEHOK Kavepsl) A4, TeM wMmenblle Oyner BJIHAHHE KO3DPH-
IHEHTa JYYENOrJOUISHHS &; CTEHOK KaMephl HAa BEJHIUHY Ko>DdHIMEHTa JYUHCTOro
TEMI000MeHa €9

3. NpakrTuueckoe npumMeHeHHEe TEOPHH H3JYUEHHs

3.1.Bennuuna omudbxu

Jlorapudmuueckoe ruddepennuposatine paseHcrsa (16) naer

am de darT
e, - 9
Y, P R (19)

‘ToyHocTb onpedeneHust € Bhlpaxaerca ownOkoit usMepenuit T u M, Taxk xkak
B OOBIMHBIX YC/JAOBHSX HCNBITAHHA (HCKAIOYAs HMHTAUMIO YCIOBHA KOCMHYECKOro
npoctpancrsa) T maxozurcs B npefesax or 200 no 400 K, ommnbxa B usMepeHuu
TeMIepaTyphl, HAaNpHMep, NpH u3Mepenuu Ttemnepatyph 200 K, pasmaa 0,25 K,
npuBelerT K obuell omubke B 0,5%. [Ipu TemnooGMeHe H3MyYeHHeM OWIMGKH H3Me-
peHuil JABYX TeMIepaTyp HMeT G(oJblloe 3HaYeHHue, T. €. HEOGXOAUMO TOUHOE W3-
MepeHHe pasHoctH obeux rteMmeparyp (7,—T.) u oxmo#t u3 aByx temneparyp T,
u T,

B Besuunspl M ® Q BXOMHT 3JeEKTPHYeCKas MOIIHOCTb, KOTOpPAas pacceuBaercs
B ofipasue M OTBOJAHTCA Yepe3 ero MOBEPXHOCTb, JTA MOUIHOCTL CTAHOBUTCS DPABHOR
MOLITHOCTH H3JyueHHA TOJBKO B TOM CJyuae, KOTAA Tellonepelaia KOHBeKnue# CTa-
HOBHTCA DPaBHOR HyJio (T. e. TOJABKO Npu GapoMeTpHYeCKHX ZABACHHAX HHIKE Be-
auynnEs, Jexamefi okono 0,01 H-wm~2 B ciayuae oTcyrcTBus oTBOZA Telja depes
MOHTaXKHble IPHCIOCOGeHu).

32. Ouanason BOJH H 23HepPreTHYeCKHH CHekKTp Tensao-
BOIr0 HM3JYyUeHUS

Ha puc. 12 npupeleHsl AMMHB BOJH Amaxe JJS Da3AHYHBIX TeMIeparyp, Bhpa-
XKeHHBIX B KeJbBHHAaX, IpH KOTOPHIX COINIACHO 3aKOHY cMemenns (Buna) (ypas-
HeHHe (15) WHTEHCHBHOCTH TeIUIOBOTO M3JYueHHS JOCTHraer MakcHMyma. B mpe-
Jejiax TeMNepaTypHOTO [Halla3oHa, NPeACTaBAAIOlero OocOOHIH uHTepeC MJiA KJH-
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MaTHUECKUX HCNHITAHUA, Ayvaxe B GOJBIUIMHCTBE CJAyyaeB HAaXOAHTCA B AaJbHEA HH~-
¢pakpacHofi obsiacTH cnexTpa.

Ecin ¢opmysy Ilianka B NPHBENEHHOM BHAE TPOMHTErPHPOBATh B Npefelax
or 0 1o A H B3iTb OTHOIleHHe BeJHYHHU My...A K CyMMapHOH MOLIHOCTH H3JY~-
uenuss M, npH Tofl XKe Temmeparype T, TO NOJYyYHM MPHBEAEHHYIO Ha DHC. 13 3amH-
CHMOCTb 3TOTO OTHOIIEHHS OT BeAHUYHH AT H A/Awaxc COOTBETCTBEHHO.

Orciofla clefyer, 4TO KOJMA MOUIHOCTH H3JAYYeHHS B 1HanaszoHe OT O 10 Amane
COCTaBJsIeT TOJABKO 259, CyMMapHOH MOUIHOCTH H3Jy4YeHHs, NOCKOAbKY 720 wMom-
HOCTH H3JYuaerTcsi B JuanasoHe OT (O KO 2 Awake, 2 88Y cymmapHoO# MoulHocTs u3-
Jydends — B AHanasoHe OT 0 10 3 Ayaxe. Takum ofpasoM, Aad H3MePeHH: H3Jy-
ueHHsi B Npefefiax BHILEYNOMSAHYTOTO AHANa30HA TeMNepaTyp TPebYIOTCs JETERTO-
PLl HM3JyueHHs, KOTOphle COXPaHAIOT UYYBCTBHUTEJIBHOCTh B Ja/jbHeH HHdpaxkpacHoil
o6aactu cnekTpa. i ONTHYECKOA CHCTEMH TaKHX YCTPOMCTB MOXKHO HCTOJB30-
BaTb, HanpuMep, mMaTepHan KPS 5 (44% TlBr..n 56% TIJ) ¢ npepeabHofi AJ1HHOIL
BOJIHLI OKOJIO 45 MKM

33. CyMmMapHOe H3JAYyUEeHHEe

3naueHHs YOeabHOH CYMMapHOM MOLUHOCTH H3JydeHus, NOJydeHHBe N7 pALa
temnepatyp T mo 3axoHy Crepana-Boabumana {ypasHenue (l4), npusejierw B
Ta6a, 3. YPOBHH MHHHMAJbHOH MOIIHOCTH H3JYYEHHS, KOTOPHle MOTYT OHTb H3Me-
peHbl HMMEWIMMHCS B HacToslllee BpeMsl ZeTeKTOpaMHu, Jexar B MIpelerax oT
10~ no 10-8% Br. [Ipn cpaBHeHHH H3MepsieMHIX YPOBHeA MOUIHOCTH H3Ny4YeHHA C
JaHHBIMH, MPHBEJEHHBIMH B Taba. 3, caeayer oOpaTHTL BHHMaHHe Ha TO, 4TO MO-
BEPXHOCTb, ¢ KOTOPOH YyJaBjHBaeTcs H3JYUeHHE, M HETOKTOD O6PasyloT TeJleCHBIA
yroJ, npelCTaBJAIOIMA CPABHUTEJBHO MaJylo dacTh noaycdephl. ITostoMy B 3TOM
cnydae Hu3MepAeTcss KO9(HLHEHT H3JAyueHHs, NepPNeHAHKYIADPHOTO K IOBePXHOCTH
€n. .

Ta6nuna 3
Moaycdepuueckoe CyMMapHoe H3JyYeHHE JJfl PA3JHYHBIX TEMIeparyp

T, K M,, Br m—? T, K M,, Br-m—?
4 1,45-10-3 300 459
10 5,67 10-¢ 400 1450
50 35410 500 3540
100 5,67 1000 56700
o 200 90,7 20060 907000

4, Meroan omnpeneneHuss Ko3pGUUHEHTOB H3JydYeHHS H JY4enorJoleHUs

41, O6mue MOJNOXKEHHUS

B ykasanubix HMKe IyHKTaxX paccMaTpuBaioTcss Haubonee oObllMe  MeTOAM
onpeneseHust Ko3GPHUHEHTOB H3JYUEHHS H JIYYENOIJIOLIEHHS CTCHOK Kamephl, npH-
MeHHMble K HCnhTanuaM A u B.

Crenyer 3aMeTHTb, YTO KO>(D(QHUHEHT JyYelorJouleHHs HEeKOTOPHIX MAaTepHa OB
H 00paloTaHHBIX NOBEPXHOCTEH OLLYTHMO MEHSeTCsl B 3aBHCHMOCTH OT TeMiepa-
Typb. IosroMy omnpesenchue KoabbHLHEHTa JAydYenoraOUIeHHs HEOOXOAHMO [IPOH3~
BOAMTb B J1HMalla30He TeMIepaTyp, COOTBETCTBYIOLUIHX JNaHHOMY HCIHTAHHIO.

42 OnpejeneHue BeJUUHHB KO3bG)HIHEHTOB HIJAYUEHHS
H JAY4YeNOTJOLUIEHHS CTEHOK KaMepH

421. Hsmepenue Temneparype. nosepxHocTu o00pasya ¢ u3secTHod seauuurol
TenAOpaCCesnus npu TEnA00OMeHe MexnOy OOpaABUOM U OKPYNAIOWUMU CTerKAMY
Kamepuv. 8 saxyyme

Ecou o6pasey mmeeT pasMmeps, GAHM3KHE K pasMepaM HCHIEITYeMOro 00pasua,
H Ko3dOHUHCNT H3AYYEeHHSI €ro HM3BecTeH, TO MeTof o6ecleuMBaeT MaKCHMaJjibHoe
COOTBETCTBHE YCJAOBHHA, HMHTHPOBAHHMX B HCIBITATENBHOH KaMmepe, HelCTBHTENbHHM

*



‘C. 36 FOCT 28236—89

YCMOBHSIM BHelUHe#l cpeanl. JddexTuBHag JAyyenorJollaTesbHas CHnocobBHoCrs cTe-
HOK KaMepH B TakOM CJydae MOKeT OHITb ONpedejeHa NyTeM BHUYHC/IEHHA Ha
OCHOBE JAAHHHNX, NOJYYEHHBIX INIPH H3MEePEHHAX. OTOT METOL NPHMEHAETCA TOLKO
TOrA4, KOTAAa Pa3HOCTh TEMMepaTyp CTEHOK KaMepul HeBeswka (T. €. Haxozm'rm B
npefenax, DpelNHCaHHbIX AJS HCIOBITAHUA Ha CYXOe Tello).

422. Onpedencrue KOIPHUULEHTOS USAYUENUR NOBEPXHOCTU METOGOM cpagHe-
HUs ee UBAYYEHUR C USAYHEHUEM NOBEPXHOCTU, KOIPOUUUEHT u3aydeHus KOTOpo:l
U3BECTEH, 8 CAY4as, ecau 00e NOBEPXHOCTU UMEIOT OOUHAKOBYIO Temneparypy

[ 3TOro Merofa MOXKHO C YCMEXOM MNPUMEHATh AETEKTOPH H3JAYYEHHS C j10-
MOJHUTENbHEMY Je/leHHsSIMH, TOJNYuUeHHRIMH B pesyJabTare KaiuGpOBKH 10 Koxpdu-
LHEHTY H3JIyueHHf €, uTO JaeT BO3MOXKHOCTb IDOBOAHUTH CPABHUTENbHHE H3MEDEHMS.

HOns Kanu6POBKH 4YacTh TIOBEPXHOCTH B HENMOCPEICTBEHHOH GJHM30CTH OT yua-
CTKa NOBEPXHOCTH, KO3(GOHIHEHT H3NyuYeHHs KOTOPOH cJeAyer ONpeleNuTb, HOKDHI-
BaeTcsd ILIEHKOR C H3BeCTHBHIM KodbduudentoM uanydesus. Tennosoe cONpoTHBJIE-
HHe 3THX ABYX BHIGDAHHHIX YYaCTKOB IOBEPXHOCTM NOJIKHO GbITh, MO BO3MOXKHOCTH,
MaJio, TaK, 4ToGnl 0Ge NMOBEPXHOCTH HMEJIH OHHAKOBYIO TeMIeparypy. .

Hayajda U3MePSIOT TeMIepaTypy H3JYueHHs yduacTKa NOBEePXHOCTH C HM3BCCTHBIM
Ko3pdunyenTom H3NyueHHA, NPH 3TOM Ha WKaje KOI((pHUHEHTA H3INYyUEHHS YCTa-
HaBJAHBAeTCS H3BeCTHOEe 3HAauYeHHe. 3areM [eTeKTOP HANPaBJAfIOT B CTODOHY HCIIbI-
TyeMOil MOBePXHOCTH, a WKaay Ko3GbgHuHeHTa H3JyUeHHS DeryJHPYwT 10 TeX fiop,
NoKa He JIOHAYT A0 NpexKHero NOKa3aHHs TeMHepaTyphl u3dydeHHs. 3HaueHHe &€,
CUHTHIBAEMOe CO IPKaJW KodbHUHEHTA H3JaydYeHHs, NPeACTaB/seT CPeLHION BeJH-
4yuHY, KoTOopas Bbile ¢axTuuyeckof. [Ipubop ynasniuBaeT Kak OTpaxeHHble, TaK H
HCIYCKaeMble JyYH; Be/JMYHHA OTPAXEeHHOrO M3/JydeHHs MEHSeTCS B 3aBHCHMOCTH
OT PACCTOSIHHA MeXJY NOBEPXHOCTBbIO H AeTeKTOpoM. IIOCKOJABKY cpejHee 3HaueHHe
& BKJiOYaeT 00a BHLA H3MEHEHHS, a HCTHHHAS BeJHUHHA & OTHOCHTCS TOJIbKO K He-
fIOCPEJACTBEHHOMY H3JYUYERHIO, TO M3 3TOTO CJeAyeT, UTO CpelHee 3HaueHHe g GoJblue
HCTHHHOfI BeJHYMHH, TeM He MeHee, Ha NpPaKTHKe TOYHOCTb H3MEPEHHH 3THM MeTro-
J0M ROCTATOYHA.

Ecnun tpebytorcsi GoJsiee TOuyHHIE H3MEDeHHS, TO MOXKHO IIPOH3BECTH CpaBHeHUe
3TAJIOHOB C H3BECTHHM KOIPOHNHEHTOM H3JIYYeHHS K UCIHBITYeMbIX YacTel CTEHOK,
KOTOpHle AJs1 3TOTO H3BJEKAlOTC H3 KaMepH, NPH 5TOM BO3HHKAeT HeoB6XOAMMOCTb
B COOTBETCTBYIOUHX ClenHajHcTaXx H oGOpYAOBaHHUH.

43. MlpoBepxa MNOBepPXHOCTH CTEHOK KaMepH HAa MHHH-
MaJbHYK BeJHYHHY Ko>bDdHIEHEHTAa JAYUYEHOTrJOWmMEHHS

B TpeGoBaHHAX X JydeMOrJOUIAaTebHOH CNOCOGHOCTH CTEHOK KaMepbl, KOTOpHie
nPeACTaBAAIOTCA NPH HCMHTAaHHAX A u B, ykasansl MuHHMaJjbHble 3HAYeHHS KO3(-
GHULHEHTOB JyRenoromeHts. [103TOMY BO MHOTHX CJAYy4afX AOCTATOYHO YOeAHTHCA,
470 KOo3(p(PUUHEHT JNyYenoIVIOLIeHHS CTEHOK KaMephi MpeBHIIaeT ONpelejeHHYK Be-
JHYHHY. DTOr0 MOXKHO JOCTHYb, YKPeNHMB Ha CTeHKe KaMephl NJIacTHHY, Ko3addu-
HHEHT JyTeNOorJOLIeH:s] KOTOPol paBed 3afaHHOA MHHHMaJbHOH Benndyune. CKaHM-
Pyd CTEHKH M IJJAaCTUHY C IOMOIIbI AeTeKTOpa H3JyuyeHHs, AOCTAaTOUHO OTMETHTb
60JblUYI0 HJAH MeHBUIYI0 CTelleHb YepPHOTH IJIACTHHHI IO CPAaBHEHHIO CO CTelleHbio
YePHOTH CTEHOK KaMephl.

5. BeauuuHbl K02¢pHLHEHTOB H3NYUCHHS

BesuunHel KO03()(HUIHEHTOB JyuenorJouleHHs pPa3JHYHBIX MAaTepua’nos NPHBO-
IATCA B COOTBeTCTBYIOUeH JHTepaType H B Taba. 4.

6. CocoGbl NOBBIEHHA JYYeNnOrJoOLIaATeNbHON cNOCOGHOCTH CTEHOK Kamepbt

6.1, TlokpHTHs U Apyrue cnocob6u 06pabOTKH NOBEPXHOCTH

Hns toro uro6bl MOJYYHTb KO3(G$HUIHEHTH JydenorjouileHHs O60Jblle MHHH-
MaJBHBIX BEJHYMH, NPEINHCAHHKIX AJAf HenuTaHuit A H B, moBepXHOCTb MOXKHO
TNOKPHTbL COOTBETCTBYIOIIMM JIAKOM HJIH o6paboTaTe ApYrHEM crnocofoM (Hampumep,
‘MOABEPrdyTh MeCKOCTPYHHOH 06paboTke, XHMHIECKOMY YepHEHHIO).

Cneiyer 3aMeTHTb, YTO TePMHUECKH uepHHY LBeT He 06sg3aTesbHO mnpeamnoJa-
FaeT ONTHYECKHH 4YepHHH UBeT CTEHKH Kamephl, TakK, HanpHMep, NPH3HAHLL BIOJHE
NpHeMJeMBIMH CTeHKH KaMephl, IOKDHITHE COOTBETCTBYIOUWIHM OeJbIM J1aKoM.

62 MexaHuYeCKHE CTDYKTYPH

Jlyuenmoraomare/bHyo CHOCOOHOCTb MOXKHO 3HAYHTENbHO NOBLICHTb, HCHOJB3YSH
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AJIs CTEHOK KaMepw SYEHCTHeE CTPYKTYPH. DTOT CNOCOG NPHMEHHM, TI.1aBHHIM 06-
pasoM, IJis KaMep, MMHTHDYIOUIHX YCJIOBHSI B KocMoce. Jlns HCnbITaTenbHbIX KaMep,
KOTOpHE, KPOMe MCHHTAHHH Ha XO0J0A H CyXoe Temslo, NPHMEHSATCH IpPH HCIOBITa-
HHAX 006pa3lloB B YCJOBHAX BJaXHOCTH, OH MeHee TPHIOJeH H3-32 TPYAHOCTH 4B-
CTKH TaKHX IIOBEPXHOCTeH.

BEJIUUHUHDB KOO OUIMEHTOB M3JIYUEHHU

B Ta6). 4 npuBedeHH BEJMUHHE HHTErpajbHHX Ko3dduuHeHTOB moaycdepnye-
CKOTO H3JYYeHHi € H KO03(PGHUHEHTOB H3JyYeHHs, NePIERAUKYIIPHOrO K INOBEpX-
HOCTH €n, AJA Pa3MYHHX MAaTePHaJOB.

MOXHO OTMEeTHTb, UTO HJR TeJd C IVIAAKHMH YHCTO MeTaJJIHYeCKHMH IOBepX-
HOCTAMH CPeAHAS BEJHYAHA OTHOWIEHHS &/e, paBHa 1,2; 1/ HeMeTa/JHueCcKHX TeJ
¢ TJaIKHMH TNOBEPXHOCTAMH CpefHss BesuuMHa paBHa 0,95, a A1d HeMeTaainye-
CKHX TeJ C IHepOoXOBaTHIMH NMOBEPXHOCTSMH BeJHUHHA &/e, paBna 0,98.

Kosdduunent usiyyeHns MeTawaoB C DOPHUICHHEM TeMNEPAaTyphl YBeJHYH-
BaeTcsl, a KOG pHUHEHT H3JAYYeHHA HEMeTaNI0B H OKHCeH MeTalJOB C NOBHIUICHHEM:
TeMnepaTypsl yMeHbulaercs.

Ta6anna &
Koapuuuentsl u3nyyenuss npu temneparype ?, °C

IToBepxHOCTE t, °C €p €
30J0T0 TOAUPOBAHHOE 130 0,018 —
400 0,022 _—
Cepebpo 20 0,020 —
Meab nosxpoBaHHas 20 0,030 _
Menb nosupoBaHHas, Clerka Tyckjaas 20 0,037 —
Menpb wepoxoBatas 20 0,070 —
Menb uepHasi, OKHC/eHHas 20 0,78 —
Menp oxucrennas 130 0,76 0,725
AMOMHHEAI NOAMPOBAHHKI, JHCTOROM 176 0,039 0,049
500 0,050 —
Amomunnfi, TOKpHTHH GPOH30BOMH
Xpackoit 100 0,20—0,40 —_
JIuTbe CHAYMHHOBOE, NOJHPOBAHHOE 150 0,186 —_
Huxkenb YUCTHIH, HENOJIHPOBaHHKINA 103 0,041 0,046
Huxkenb mosmpoBaHHBIA 102 0,045 0,053
Mapranen noJupoBaHHHHA JHCTOBOMH 118 0,048 0,067
XpoM NOJHMPOBAaHHHIA 150 0,058 0,071
Cranb OUHIICHHAS TpaBJeHas 150 0,128 0,158
Crajb ounuieHHas wHgoOBaHHAS HaX-
LaKoM 20 0,24 —
CraJjb, NIOKPHTAS PXKaBUHHON 20 0,61 —
CTasbHOA NpOKaT 20 0,77 —
130 0,60 —
Yyryu 100 0,80 —
CTaab CHIABHO pXaBad 20 0,85 —_
CTtanb OKHCJEHHAS 80 0,613 —
Crayp HepxaBewoniaa (X5CrNil89):
nOJIHPOBaHAaN 50 0,11 0,11
115 0,12 9,13
180 0,13 9,14
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Il podorxcenue rabr. 4

[ToBepxHOCTD t, °C €y €
noxBepruyTas  NecKocTpyitHoR o6pa- —70 0,44 0,43
GoTKe, IIepOX0BATOCTb [OBEPXHOCTH +40 0,46 0,45
{cpenne apHpMeTHIECKOE OTKJIOHEHHE
Ra=21 Mmum)

(MCO P468) + 150 0,48 0,47
Lluuk, OkiCJIGHHHR [0 ceporo nsera 20 0,23—0,28 =
CBHHel, OKUCJEHHbI A0 Ceporo LBeTa 20 10,28 —
BHCMYT yHCTBUH 80 0,340 0,366
Hamlak KpymHO3epHHCTLI 80 ** 0,855 0,84
IT'anna oGoXKeHHas 70 0,91 0,86
Jlak ans pasuaropos 100, 0,925 —
Kpacka (cBHHLOBHI CYpHK) 100 0,93 —_—
Dwmanb nakosas 20 0,85—0,95 —
Jlak 4epHBIi MaTOBHIl 80 0,970 —
Jlax 6akesuTOBHIH 80 0,935 —
Kupmuy, crpoutesbubli pacrBop, WTY-

KaTypka 20 0,93 —
CTekqo 90 0,940 0,876
[ToBepxHocTh NbAa, BOAA 0 0,966 0,918
Jlen (rpyGwiii) \] 0,985 —
BonoMepHoe CTeKkJO, MOKPHITOE caxed

(yroJbHO# Kpackoif) 20 0,96 —
bymara 951 0,92 0,89
Hpesecuna (6yx) 70 1,935 0,91
KpoBeabHul KapToH 20 0,93 — ;
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HH®OPMALLUOHHDBIE NAHHBIE

1. ToctanoBaennem TocynapcreenHoro komutera CCCP no cran-
gapram or 15.08.89 Ne 2566 BBeleH B JelcCTBHe rocyaapcTBeHHBIN
craipapr CCCP JOCT 28236—89, B KauecTBe KOTOPOFO Hemno-
CpelCcTBEHHO NMPHMEHeH cTaHAapT MeXAyHapoRHOH DJeKTPOTeXHH-
yeckoit Komucenn CT MIK 68—3—1—74, ¢ 01.03.90

2. 3ameuanus kK BHeapenuto I'OCT 28236—89
Texnuyeckoe copepxkanue Cranpapra MIK 68—3—1—74 «Ucnni-
TaHUA Ha Bo3JelcTBue BHeltHUX daktopoB. Uacrs 3. Jlomosanurean-
Had uHbopmauus. Paspen 1. HcnbiTaHug Ha XOJOX H CyXoe Ten-
JO» MNPUHUMAKT JAJSA HCNOJAbL30BAHHA H PACHAPOCTPAHSIOT Ha H3-
JAeJdsi 9AEKTPOHHOM TeXHWKM HAPOAHOXO3SHCTBEHHOr0 Ha3HAYEHHA.

(1]

Penakrop H. E. llecrakosa
Texuuueckuit penakrop B. H. IlIpycakosa
Koppekrop P. H. Kopuaeuna

€Cpano 8 wafop 30.08.89 [loan. B mew, 29 11.89 2,75 yca. neu, x, 2,75 yequ, Kp.-OTT. 2,67 yu.-u3A. 1.
Tap. 10 000 dleHa 15 K.
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