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NPEOUCJ/WIOBHE

I OdunnanbHble pemleHHs HJH coriamends M3K M0 TeXHHYECKHM BOIpPOCAM,
HOArOTOBJNEHHBIE TEXHHYECKHMH KOMHTETaMH, B KOTODHIX NpPeACTABJEHLI BCe 3aHHTe-
pecoBaHHLle HAUMOHAJbHHE KOMHTETH, BLIDAXalOT C BO3MOXHOH TOYHOCTBIO MeX-
AYHADOAHYIO COIVIACOBAHHYI0 TOUKY 3PEHHS] NO pPacCMaTDHBaeMHIM BONpOCaM,

2. ODTu pelleHHs NpeACTaBIAIOT COGOfl pekOMeHAalUMH AJS MeX/AYHapOJHOTO
SONB3OBAHHA M B 5TOM BHIe NPHHHMAIOTCA HAUHOHAJBLHBIMH KOMHTETAMH.

3. B uenax comefCTBHS MeXIyHApOAHOH YHH(@HKaumd MOIK BHpaxkaer noxe-
JlauRe, 9TOOH HAUHOHAJbHbIE KOMHTETH NPHHSAJH 332 OCHOBY HacTOAWHI CTaHAApT
M3K B KayecTBe CBOMX HALHOHAABLHBLIX CTAHZAPTOB, HACKOJbKO 3TO MO3BOJIAIOT YC-
JOBHMA KaXIOR CTPAHH.

Jlioboe pacxoxieHue co crasgapramk MOIK moaxuo OHTh HeTKO YKas3aHoO B
COOTBETCTBYIOUHX HAUHOHANbHBIX CTaHIApTax,
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BBEJZEHHWE

Crangapr MOK 68—3—1—74 noaroroBnen Ilomkomuterom 50B
«KaumaTnyeckue ucnuiTaHua» TexHHueckoro komurera 50 MAOK «He-
NbITAHUS HA BO3JeliCTBHE BHELIHHX (aKTOPOB».

B mueli comepxkaTcs OCHOBHHIe CBeleHMd, nonosnsioune CT M3K
68—2—1: «Henmitanns A. Xonox» 1 CT M3K 68—2—2. «Hcnbita-
nus B. Cyxoe Tenso».

INepBHit npoeKT RKOKyMeHTa OOCyX[AaJCsi Ha coBellaHHH B Ba-
uruHrTone B 1970 r. B pesysbTarte pelleHHH 3TOTO COBEIlaHHS B an-
pene 1971 r. HauuOHAJNBHEIM KOMHTETaM OB MpeICTaBJeH Ha yTBepXK-
nenne no IlpaBuay LiecTH MecsileB BTOPOH NpPOeKT — RokymeHT 50B
(Uenmpanssoe Giopo) 161.

3a uagaHue cTaHZapTa roJOCOBAJIH CJERYIONIHE CTPAHHI:

ABcrpanus Coioz CoBeTCKHX

Benbrus Couunanuctuyeckux PecnyGank

BesnnxoGpuranus* Coennnennne llITath AMepuky

Benrpus Typuus

Hauns OGenepaTtusuas Pecny6anka

Hspanas Tepmanun

Hpamn QuuATHANS

Hranus ®pannus

Hunepnanan Yexoca0BaKHS

Hopserus Ulsefinapus

Hopryranusa M Bemus

PymbiHus I0xn0-AMepukanckas Pecny6anKka
SInonus

* Coexaunennoe Koposesctee BemmkoGputanuu % CemepHoit Upaanann.
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OcHoBHbIE METOABI
HMCIBITAHKA HA BO3/1eACTBME BHEIIHMX (HaKTOpOB

Yacrp 3
JONMOJIHUTEJNbHAA UHOOPMALLUA roct
Paspen 1 28236—89
MCTIBITAHUS HA XOJIOZ ¥ CYXOE TEMJIO (CT M3K

Basic environmental testing procedures 68—3—1—T74)

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

OKCTY 6000, 6100, 6200, 6300

JHara Beepenns 01.03.90

1. BBOILHASI YACTb

CobcTBeHHas TeMneparypa BJHseT Ha pabounme XapaKTePHCTHKH
4 orpaHMuMBaeT paGoTOCNOCOGHOCTH 3J1eMeHTOB M amnapartyph. OHna
34aBUOMT KaK OT YCJOBHH OKDyxKalomieHl cpeiB, TaK H OT KOJHYECTBA
TenJ1a, pacCeHBaeMOro CAMHUM H3LCJTHEM.

Besikuit pas, xorga B cucTeMe, o6pasoBaHHOR 06pasuoM H OKpy-
Karomeit cpeioil, HMeeT MeCTO TeMIepaTypHbIi I'DagHeHT, BO3HHKaeT
npouecc Tem1oo6MeHa.

HcnblTanuss Ha X0JI04 M CyXOe TeII0 XaPaKTepH3YITcs KaK pes-
KUM, TaK H IOCTeMEHHHIM H3MeHEHHeM TeMIepPaTyphl H NpeaHasHaye-
Hbl 75 HETEMJIOPacceHBaIOUMX H TelopacceMBaloluX o6pasnos (mo-
CilelHue MOTYT ObITb CHaOXKeHbl CHCTeMOH HCKYCCTBEHHOTO OXJaxie-
HUA HJIYM He HMeTb ee).

B 3aBucumocTH OT OOCTOSITENBCTB IpeAyCMAaTPHBACTCS HCNOJIb3O-
BaHHe KaMep C NpPHUMEHEHHWeM INIPHHYAUTENbHOH LHUDKYJSALHH BO3AYXa
unu Ge3 Hee.

O6mas 6/10K-CxeMa BCeX METONOB NpHBeAeHa B mpujaoxkenun K.

1.1. Okpyxkawowmasa cpela, yCJOBHSI HPOBEdeHHs

JleficTBHTeNbHBIE YCJIOBHSI OKpyXKawllefi CPeldbl, B KOTOPHX 06pa-
3ell ROJMXKeH paboraTh, OOBIYHO He TOJNBKO HENOCTATOYHO TOYHO H3-
BeCTHBI, HO H HEZOCTATOYHO ONpe/e/eHHl, T09TOMY PYKOBOACTBOBATHCS
HMH B KauecTBe OCHOBHl NDH IIPOEKTHPOBAHHH, COCTaBJEHHH COOTBET-
creyomedt HTJL # npoBeneHWu HCIBITAHUN He NpPeACTaBJAsieTCS BO3-
MOKHBIM.

HU3nauue oduuvanbHoe Mepeneuatka Bocnpemena
© MUsznareapctBo crauaapros, 1989
2.



C. 2 TOCT 28236—89

B cBA3H C 3THM HEOGXOAHMO YCTAHOBHTH CTAHAAPTHBIC YCJIOBHS
OKpYXKalollel Cpefbl, KOTOPhIE MOTYT OBITh ONpEeNeHb ¢ YUeTOM HH-
JKEH3JI02KEHHOTO.

1.2. HetenaopacceuBaloumue 06pa3nmi

Ecnn Temnepatypa OKpyXKaloileii cpefbl NOCTOSSHHA M pacnpese-
JieHa PaBHOMEDHO H BHYTPH o0pasua Telljlo HE DAacCeHBaercsd, Temjao-
BOH NOTOK OymeT ycTpeMJAThCS H3 OKpyKalollleH cpeabl BHYTpb 00-
pasila, Koria TeMiepaTypa OKpyXawolield OpeiH Bblle TeMIepaTypH
BHYTPH oOpasua, ¥ B o6paTHOM HaIpaBJeHHH, KOTAa TeMmepaTypa
OKpyXalolleHl cpexbl HHXKe TeMnepaTtypel BHyTpH obpasna. Ilpoueoc
Temaoo6MeHa OyaeT NMPOXOMKATbCA A0 TeX IOp, MOKa He HACTYNHT
TENJIOBOE paBHOBeCHE MeXAY BCeMH Y3eTAMH o0pasna u OKpyXKalo-
wei cpenoft. ITocse storo remsoo6MeH mpekpallaercs H BO30OGHOBJSA-
€Tcsl TOMBLKO B TOM CJyyae, eCld H3MEHseTcs TeMIeparTypa OKpy»Kalo-
weit cpepsl. Onpenenuts CTaHAAPTHYIO TeMIepaTypy OKpyXaioueh
cpelbl B LAaHHOM cJjyyae He NPEACTaBJseT TPYLHOCTeHl NpPH YCJIOBHH,
YTO OHAa MOCTOSIHHA H pachpefieneHa paBHOMepHo. B caydae, koraa
obpasell He JOCTHraeT TENJOBOIO DaBHOBECHS C OKpYXKalollefi cpenof,
onpejlieeHHe CTAHAAPTHON TeMIepaTyphl OKa3eBaeTcs 6ojiee CAOXKHBIM
M CJeNyeT NPUMEHATh BHIBOALI, H3/10XKeHHbe B 1. 1.3.

1.3. TenaopacceuBalouue 06pasilbl

Ecnin BHYTpH o0pasna NIPOUCXOAHT BhHIASJNEHHE SHEPTHH IPH OT-
CYTCTBHH TEIVIOOTAAYH B OKDYKIOIYIO CDERy, TO Temnepartypa o0-
paslia MoBHIIAETCH HeorpaHHueHHO. C/le0BaTeNbHO, €C/IH yCTaHABJH-
BaeTcs HeKoTOpas NOCTOsSlHHAas TeMnepaTypa ofpasua, TO 3TO O3Ha-
YaeT, UTO TEIJIOBOIM MOTOK IIOCTOSIHHO HampaBJjeH OoT o6pasua B OKpy-
KaloIWYyK cpely, B pe3ysapTaTe yero o653aTeJbHO NPOUCXOAHT OXJaXK-
neHne o6pasna He3aBHCHMO OT OKpY¥Kaollled CPem.

HannHelillee NOBLIMIEHHE TeMiepaTypsl o6pasla MOXET NPOH3ONTH
TOIBKO B TOM Cayuae, eclli TeMnepaTypa OKpy¥kKaiolled cpeibl NOBH-
H1aeTcs.

CranpapTHas TemIeparypa OKpy:Kaiolre# cpeasl 1 3TOTO Cay-
yas, OUEBHIIO, JOJXKHA OBITh OnpeiesneHa TakuM obpas3oM, uTnbni
C€03[aBaJuCh NPOCTbIE H XOPOWIO BOCHPOU3BORAMDIC yCJIOBHA NepeaadH
remsa. [locKosbKy nepefaya Temila OCYLIECTBISIETCS —TOCPEICTBOM
TpeX pa3JHUHHX MEXaHH3MOB — KOHBEHIHM, H3JyUeHHS H TeNJonpo-
BOAHOCTH, AJIsi KaXAOTO H3 HHX B OTAEJBHOCTH M sl BCeX TpeX OX-
HOBDOMEHHO MAOJIXKHBI OBITb CO3JaHbl CTPOTO ONpeleNeHHble YCJIOBHA.

Ecin oxHOMY H3 BHIOB HCHLITAHUN HA CyXOe TeNJIO NOJBEPraercs
HEeCKOJIbKO 06pasloB B ONHOM KaMepe, TO HCOOXAOAIIMO, uToOb Bce 06-
pasubl HAXOAHJIHCh B ONHHAKOBBIX TEeMIEPATYPHBIX YCJIOBUSAX OKpYy-
XKawlied cpelbl H MOHTHpOBajuch HiAeHTHYHO OaHakKo Npu npese-
JEHHH HCHOBITAHMH Ha X004 OBIIO COUTEHO HelelecOOGpasHEIM Npo-
BONHTbL Pa3jHyHe MeXJy HCNbITaHHEeM OIHOro 06pasna M HCIBITARHEM
HEeCKOJIbKHX 06pasios.
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1 4. TeMnepatypa OKpyXalowweil cpeant

[loTpeGutensiM 2JeMeHTOB H ammapartypsl (OcoGeHHO ammapary-
PHl) HeoOXONMMO 3HaTh MaKCHMaJbHble W MHHHUMaJbHBlEe 3HAYGHHS
TeMIepaTypH OKpyKalolllelt cCpexbl, MpH KOTOpHX oGpaseu Oymer pa-
‘60TaTh, H 3TH 3HAYEHHS MJS HCOBITAHMA AOJNKHH GBITb KOHKDETHO
yCTaHOBJIEHHI.

32ecb BO3HHKAIOT ONmpelie/IeHHBlE TPYAHOCTH, OGYC/OBJIEHHBIE TeM,
9TO MpOIecC TelIoOGMeHa CBA3aH C TeMIEepPATYPHBIMU NPaTHCHTAMH,
H NO3TOMY TeMIlepaTypa cpeibl BOKPyr o6pasia HeudGexxHO pasiiuy-
Ha B pasHBIX TOuKaX npocrpaHcTBa. CJiefOBaTeNbHO, HEOOXOXHMO
KOHKDeTHO ONpeNeJqdTh, UTO NMOHMUMAETCSl MOJ TePMHHOM «TeMIepaTty-
pa BHellHeil cpedbl (OKpyxKamwueil aTMdtdpepht)».

1.5 TemnepaTypa moBepXHOCTH

[lpuHnMasi BO BHUMaHHe, YTO pabouue XapaKTePUCTHKH 00pasua
8aBHCAT IJIAaBHBIM 00pDa3oM OT ero COGCTBOHHOH TeMmmnepaTtyps, IJs
OCyIIecTB/JeHHS KOHTPOJS H 3aflaHHs TeMNepaTyphl MOXET 0Ka3aThCs
mesecoo6pa3HbIM HCXOAUTh H3 TEMIepaTyp XapaKTepHbLIX TOUeK Ha
MOBEPXHOCTH 06pasiia HIH Aaxe BHYTPH Hero

2. OBIIKE MOJIO)XEHUSA

HekoTopele BHAH anmapaTypbl SKCIVIYaTHPYIOTCA HJAM XpPaHATCS
B YCJIOBHSAX BBICOKMX HJHM HH3KHX TeMNepaTyp TOJbKO B TeueHHe Ie-
PHOLOB BPEeMEHH, KOTODHE MeHblle, YeM 3TO Heo0XOAMMO AJSl JOCTH-
JKeHHs amnapaTypo# TeMnepaTypHo#i crabuabHocTH. MenbiTanme Takol
annapaTtypel B COOTBETCTBHH C HCOBITAHHUAMH Awu B, npH KOTOPbIX
JJIATEJNBHOCTh BHIASDIKKH OTCYHTHIBAGTCS C MOMEHTa JOCTHXKeHHs 00-
pasuoM TeMnepaTypHOil cTaGHALHOCTH, MOXKET MPHBECTH K ©¢ ypes-
MEpHOH nepenpyske.

Bo u3bexxaHHe TAaKOH Meperpy3ku JNONMyCKAeTCsi NPHMEHATb MeTo-
IHKH, YKa3aHHbIe B HCOBITAHUAX A M B ¢ HEeKOTODHIMH OTKJOHEHHIMH
H MepaMH IPefOCTOPOKHOCTH, H3JIOKEHHEIMH B Pasi. 2.

DTO OTHOCHTCSI, HAapUMCP, K HEKOTODHIM BHAAM aBHALLHOHHOH H
PaKeTHOH amnaparyphl

Xotsi anmaparypa, uvcioulas OGOJbIIYIO TENJIOBYIO MOCTOSHHYIO B
CPAaBHEHHH C NEPHOAAMH CYTOUYHBIX H3MEHeHMII TeMmIepaTyphl, Kak
NMpaBu/J0, HCNBITHIBACTCA B COOTBETCTBHH C METOAHKAMH HCIBITaHH
A u B npu AOCTHXKEHHH TeMIepaTypHOH CTabHJAbHOCTH, GHIBAIOT CJy-
9aW, KONAa JXeJarelbHa TOYHASI HMHTALHS DEajibHbIX YCIOBHH OKpy-
¥Kawomeld opepbl. [lad 3rux ciayyaeB MOXKeT OBbITb NPHMEHEHO HCIIHI-
TaHHe 6e3 HOCTHXeHHs o06pa3lLoOM TeMIepaTypHOH cTaOHJIBLHOCTH.

HonulTanne, NpOAONKHTENBHOCTD KOTODOrO MeHblle NEepHOAa Bpe-
MeHd, TpebyeMOro I/ NOCTHXKeHHS TeMIepaTypHoil CTabGuJbHOCTH,
MoXeT ObITb TakxkKe NPHMeHEHO B TeX CJydYasix, KOraa HeoGXoaMMO,
9To6H TeMnepaTypa B KpymnoraGapuTHOH anmapatype (Tako#, Kak
CHJIOBBe TPaHC(HOPMATOPH H ABHrATENH, UMeIolHe GOJbIIYI0 TemJo-

3—1016
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BYIO TIOCTOSIHHYIO) NOCTHIVIA BBICOKOTO HJIH HH3KONO 3HAYEHHA 3a KO-
POTKHil NPOMeXYTOK BpeMeHH. B 3THX cayuyasx TeMmepartypa OKpy-
Kaiolllefl cpelbl I(PH HCOBITAHUK Gepercs COOTBETCTBEHHO BHIIC HJIH
HHXe TeMIepaTypbl OKpy:KaiomleHd cpeab, KOTopas NpeLnoJaraercs
B YCJIOBHSIX SKCIUIyaTalUHH anmapaTyphl.

3. OBOCHOBAHUE HEOEXOJAHWMOCTH PA3JUYHBIX METOA0B
UCIIBITAHUR

3.1. MexaHu3M Tenjoo6mMeHa

3.1.1. KouBexrnuus

3.1.1.1. Tennoob6meH KOHBeKIHeH Yy TemJopacceHBaOIUX obOpas-
OB [IPH HCNLITaHHU B KaMepe COCTaBJIsieT BaXKHYIO 4acTb HX obulero
TeriooOMeHa.

Kosdduument tensooraaun npu IepeHoce Temla C MOBEPXHOCTH
HCNBITYeMOro o6paslia B OKPYXKAIOUIYI0 CPely 3aBHCHT OT CKOPOCTH
BO3Ayxa BOKpyr ofpasua. Yem O6oJblle CKOPOCTb BO3Jyxa, TeM 3¢-
(exTHBHee Temmoornaua. Takum o6pa3oMm, Mpu ORHOH H TOH XKe TeM-
nepaType OKpyxXKalollleli cpelbl TemMnepaTypa IOBEPXHOCTH MCHBITye-
moro ofpasua OyaeT TeM HMXKe, YCM Bbille CKODOCTb BO3AyXa, €ro
obTekalpomero. dta 3aBHCHMOCTb IIOKa3aHa Ha pHC. 2 W 3 NpHJIOXKe-
Husa B.

[ToMumo BaMsNNS 11a TeMneparypy Kakoii-iubo oZHOH TOUKH FoO-
BEPXHOCTH HcHbITyeMoro obpasna, HHPKYJsiHsS BO3AyXa OKashBacT
BJAHAHHIC TaK)Ke Ha pacipejejelHe TeMvnepaTyphl NOBEPXHOCTH HCIIbI-
TyeMmoro obpasua (cM. pHc. 4 npuaoxeHus B).

3.1.1.2, Uz npunoxenus B caeayer, yrto MeXay TeMmneparypoil
NOBEPXHOCTH W paclipeicjeHHEM TeMlepaTryp, C OZHOH CTOPOHHI,
H CKOPOCTbIO BO3AyXa W HANPAaBJCHHEM BO3IYIUHOTO IIOTOKA, C APY-
roif, He CyUIECTBYeT NPOCTOH 3aBHCHMOCTH. TakiKe OYEBHAHO, UTO
ecau Obl YCJAOBHSI WCMBITAHWH 3aJaBaJjiMCb B COOTBETCTBHM C AelicTBH-
TeJIbHBLIMH YCJOBHAMH 9KCIVIyAaTALHH C TIOMOIIbIO KOHKPETHHIX 3Ha-
yeHU# CKOPOCTH M HanpaBJ/eHHs BO3AYLUIHOTO IOTOKAa, 3TO INPHBCIO
6Bl K 3aTPyAHEHUAM Ipu pa3paboTKe Kamep.

[TompebHoCTE B OGECIEUEHHH TOYHO ONpEeNeNeHHLIX, BOCIPOH3BOILH-
MBIX YCJOBHIl HCIBITAHHS, KOTOPbIE JaBaju OB BO3MOXKHOCTb Jerko
NPOU3BOAUTL CPaBHEHHE pe3y/JbTaTOB HCHNLITAHHS C AEHCTBHTCIbIIHI-
MH yCNOBHSAMH 3KCIJIYaTallMH, BeleT K NPHMCHEHHIO TaK Ha3blBaevbiX
«ycJjloBHH cBOGOAHOrO 06MeHa BO3AyXa».

3.1.1.3. VcaoBusi csobognoro obMeHa BO3LyXa— 3TO TaKHe yCa0-
HHSl HEOI'DAaHMUEHHOrO NPOCTPAHCTBA, KOTAA HA JBHXKEHHE BO3LyXa
BJIMSIET TOJBLKO TeldopacceuBawuil obpaseu, a 3sHeprus, Hajayuae-
Mas obpasuoM, norjxomiaercs. OGecnedeHnwe 3THX YCJIOBHH IIPH Npo-
BeIEHWH HCIBITAHHS 3aTPYNHUTEJBHO H He BCeria ucjaecoobpasHo
(oM. pasn. 3). U3 npumoxkennst A cienyer, 4To NpHMEHEHHe YCJIOBUM
cBoGoxHOTO OOME€HAa BO3AyXa B KaueCTBE CTaHAApPTHLIX OOLIUYHO He
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TpebyeT NOPOroCTOAIINX M GOJbIUHX HCHHITATeJIbHBIX KaMmep. Tak Kak
ycaoBust csobojnoro ofmena Bo3ayXxa ofOeclneudBapT onipeletieHlihbie
TeXHUYeCKHe NPEMMYIIeCTBA W BHIMOMHHTL HX OOLIUHO .Jerye, ucw
obecrneynTb 3ajaHHble YCJIOBHS IDHHYAMTEJIbHON LUPKYJIALUM BO3LY-
Xa, Ipu NpPOBeJeNHH HCIBITAHHH TenJopacceuBaloUEX 06pasuoB 114
X0JIOZ H CYXO€ TeMJIO HX HCNOJIb30BAHHE SABJSAETCS NpeaAnoUTHTEbHBIM.

BenencTBue npuumH, N3N0XKEHHBIX B pasid 3, AMEOTCH cayuaw,
KOTZla NOSABJAAIOTCS ONpefeseHHble TPYAHOCTH NPH NpOBeIeHHH HCIIbITA-
Husg 06e3 TNPHHYAUTENIbHOH UHPKy/asLUM Bo3ayxa. [lostowy mupeaaa-
raloTcsl ABa MeTo1a, KOTOpble NpeAycMaTPHBAIOT IPUMEHCHHE NPHHY-
JUTENbHOR HHUDKYJSLUHMH BO3AyXa C MaJjJoi CKODPOCTbIO BO3AYLIHOrO:
II0TOKA.

[lepBuIft MeTon mHpuMeHsieTCS B TeX CJay4asx, KOIAa pa3Mephl Ka-
MepH YJOBJCTBOPAIOT TPeOOBAHHAM, YKa3aHHBIM B NDHJIOMKCHHU A,
OJJHAKO HarpeB HJH OXJaXKJeHHe KaMepbl BO3MOXKHBI JIMLIbL B YCJO-
BHSIX NPHHYNHTEJbHOH LHPKYJAALUHH BO3AYXa.

Bropoil mMeTox NnpHMeHseTcs B TeX CJyuasx, KOrja Kamcpa cauul-
KOM MoJa, YToObl YAOBJETBOPHTb TPEeOOBAHHAM, Yha3aHHBIM B IpM-
JOACHUKM A, HJIM KOTJA NepBHIH MeTOJ He MOXKEeT GLITh NMPHUMCHCH No
HILIM NDHYAHAM

312. TenaoBoe H3JyYeHHE

3.1.2.1. Kax Buano u3 puc. 5 npunoxenus C, npu paccMorpenn'
VCJIOBHH B Kavepe [Js HCHOBITAHHS TelJlopaccenBalomiux o6pasunoB
HeOOXOAHMO YUYHTHIBaTh TemI000MeH H3nyuenueMm. Ecau ucmbiTyevinie
0o0pasubl U CTEHKH KaMephl TCPMHUSCKH UepHble (KO3(pQPHUUEHT Jyye-
MorJIoIeHHa npubauKaeTcs K eAHHHIE), TenI000MEH HCIBITYeMOro
ob6pasua ¢ OKpyxKalollleli cpelofl B pe3yJsbTaTe TEMJIOBOTO H3JYyUeHHS
MOKET COCTaBHTb NOUTH IOJOBHHY obuiero rtemiaoobmena. Taxum 06-
pasoMm, ecau TemjopaccenBalomluit obpasel noxBepraercs Bo3AelcT-
BHIO ONpeje/ieliHOH TeMIepaTypel OKPYXKaloiuleH cpeibl B TepMHUYECKH
6esofi U B TepMHUECKH uepHOM KaMepax, TeMIepaTypa IOBEPXHOCTH
HcnelTyeMoro obpasilila B NepBOM M BTOPOM cayudasix OyjaeT cyllecT-
BeHHO ornxuathesi. ChaeloBartensHo, YTOGT MOJAYUHTb BOCHPOU3BOLM-
MBIC pe3yJbTAThl HCILITAHHA, CJICAYET 3aAaTh KOG HUHUCHT Jyue-
NOTJIOWIEHUS W TeVIlCPaTypy CTeHOK Kavephl.

3.122. Ecau ucnbiTyeMelit o6pascil 3ac/IOHEH OT CTEHOK Kamephl
ApyruvH oOpasnaMy, HarpeBaTEJAbHBIMA MM OXJaXKAAILHMU 3JCVeH-
TaMH, VOHTaXXHBIMM NPHCNOCOOJEHHAMH H T. A, KOTOpHE He OTBe-
ualoT TpeGOBaHHAM, NMPEADABASIEMbIM Kk TCPMHUECKOMY IBETY H TeM-
nepaTtype CTCHOK KaMephl, TemI006veH MeXAy HCObITyeMbiM o0pas-
LOM H CTEHKaMH KaMepbl NoCnel1cTBOM TeMJIOBOrO H3JyueHus: uapy-
waercs. YJacTb CTEHOK KaMepbLl, KOTOpasi HAaXOAHTCA <«B 30HE BHIH-
MOCTH» oNpeJeJieHIlOH TOUKH 11a uCHBITyeMoM obpaasue, o6ycioBauBaeT
«YTJIOBOH KO3 duIHEHT H3IyueHHs» 3TOH Toukn. Ha yruaosoil Kosg-
GbHuMeHT H3JyyYeHHA KaXXJOfl TOUKH HCHBITyeMoro obpasiia He J0JK-
HBEl OKa3hlBaTh HeXeNaTeJbHOr'0 BJIMSHHS NMPCAMETH, KOTOPLIC He OT-

3*
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BeYaloT TPeGOBaHHAM, NpPeXbABAfeMHM K TEeDPMHUISCKOMY IBeTy H
TeMiepaType CTeHOK KaMephl.

3.1.2.3. B uieanpHHX yCIOBHSIX CBOGONHOTO O6MeHa BO3ayxa Teil-
J0, OTHaBaeMOe HCNLITYeMbiM 00Da3loM, MHONHOCTHIO INOTJIOLIAETCH
OKpy»Kalolllell cpefoit. D70 NPOHCXONHUT BCIAGICTBHE ©CTECTBEHHON KOH-
BEKIIWH H TIOJHOTO TOTJIOWIEHHKS TEIIOBOTO H3JyYeHHUS.

Bonbliasi yacTh anmnapaTyphl H 3JeMeHTOB OGBYHO paboTaeT B cpe-
e, KOTOpasi 1O CBOMM XapaKTeDHCTHKAM OJiKe K YepHOMY Tedy
(umeer BBHICOKHH Ko3dduUHEeHRT noryomeHus). Kpome Toro, 3naun-
TeJIbHO Jierye H3TOTOBNATb KaMephbl C 1{BETOM BHYTPEHHel NOBEPXHO-
CTH, GJH3KHM K TEpMHYECKH 4H@DHOMY, 4YeM K TepMHYecku OesoMy.
Oco6eHHO TPyZHO COXPaHATb TEPMHUeCKH OeJblii 1(BET Kamep B Teye-
HHe JJIHTEJLHOTO BDEeMEHH BCJENCTBHE SIBJGHHA crapeHus. DakTuue-
ckH GOJBIIMHCTBO KPAacoK H MaTepHaaoOB (HEMOJHDPOBAHHBIX) OJHXKe K
TePMHYECKH YEDHOMY ILIBETy, a He K TepMHueckH Oesiomy (cM. npH-
aoxenne 1), Ecnu TeMnepatypa cTeHOK KaMepe H3MeHsieTCss B Mpe-
meaax 3% or 3agaHHON TeMmepaTypnl HCHHITaHHS, H3MEDEHHO! B
KenpBuHax, a KoaQduUHeHT Jyyenor/oilenis uamensencs or 0,7 no
1, To moayuarpuleecs B pe3ysbTaTe H3MEHEHHE TeMNepaTypH NOBepX-
HOCTH HemblTyeMoro obpasua ob6eryHo He npesnimaeT 3 K. Tak kak
MOUIHOCTh TENJOBOTO H3JYYEeHHS NPONOPIMOHANBHA DA3HOCTH yeTBep-
THIX CTelleHel TeMMepaTyp NOBEDXHOCTH MCIBITyeMOro o6pasua H
CTeHKH KaMmeph, TO TelJOBOe H3JyueHHEe MeHee 3HAUHTeJbHO MpH
HU3KHX TCMIEpaTypax M NOITOMY TpeOOBaHHS K TEPMHYECKOMY IiBe-
Ty U TeMIepaType CTEHOK Kamep AJ5 FCIbITaHUH Ha Bo3xeficTBHE HH3-
KHX TEMIepaTyp SBJAIOTCH MEHee MKECTKHMHY.

3.1.2.4. Temmoo6MeH H3JyueHUEM B 3HAaTHTENBLHON CTENeHW 3aBH-
CHT OT TeMmepaTypbl CTEHOK Kamepbl. DTa 3aBHCHMOCTb SBJSETCS
OCHOBHOIl NPUYHHON, BHI3bIBAIOLIE!l HEOOXOXMMOCTb NPUMEHEHHS IO-
TpPaBOK, NPHBEJEGHHBIX B INpHJOXKeHuH E, Korma ucmbitaHue NpoBO-
JNHTCS C HPHHYLHTEJAbHON LUDKY/IsSLUHeH BO3AyXa M PasHHLUA MeXAY
TevnepaTypoll NOBEPXHOCTH 06pasua H TeMIepaTypoli OKpy:Kaiolle#
CpeaBl 3HAUMTeJbHA.

3.13. TennonpoBOAHOCTH

3.1.3.1. Tennoo6MeH TeNNONPOBOAHOCTHIO 33BHCHT OT TEMJIOBBIX
XapaKTePHCTHK MOHTAXa U COECXUHeHHH.

3.1.3.2. MHorre THHBI TEMIOpACCEMBAIOLIEH aNnapaTypel M TemIo-
PACCEHBAIOUINX 3JEMEHTOB NpeJHa3HaueHBl A/ MOHTAaXa Ha pajaua-
TOpAaxX WJH APYTHX NPHCNocobJeHHAX ¢ XOpolleil TemIonpOBOAHOCTHIO,
KOTOphle 00ecneyuBaloT 3GGdeKTuBHLI OTBOX ONpPENEJIEHHOr0 KOJHue-
CcTBa Tem1a 3a CYeT TemJIONPOBOAHOCTH,

B rtakoM cayuae B coomsercrByiomefi HTJ] mosnxHbt GbITh ompe-
JeTeHH TeNJOBble XapPaKTePHCTHKH MOHTAXKHBIX NPUCNOCOONeHHH M
9TH XaDaKTeDHCTHKH JOJXHB OOeCHeyHBATHCH [DH NPOBELEHHM MC-

NILITAHUM.
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3.1.3.3. Ecau annapatypa WJH 3JeMEHT MOFYT MOHTHPOBATLCSH
pasubMu crmocobaMu, NMPH KOTOPHIX HMEET MCCTO Das/JIMuyHas Teilno-
NPOBOJHOCTb MOHTAXKHBIX NPHCHIOCOOJeHHUH, ciclyeT yYMTHIBATHL Hall-
xynuruii Bapuant. Hauxynumii BapHaHT onpejessieTcs, NPHHHMas BO
BHHMaHHe clexyiollee:

@) ucnelTanue Tenaopacceusarouyux obpasyos Ha sozdeicreue Cy-
X020 Tenia

[Tocko/bKy Tensio HEepeHOCHTCS OT HCILITYeMOro o0pasla K MOH-
TaXXHbIM OPUCHOCOO/IEHMsIM, HAHXYALIMM CUHTAercs BapHauT, KOraa
nepegavya Temia MHHHMAaJbHA, T. €. KOAa MOHTaxHule npicrnocodJe-
HHSl MMEIOT HH3KYIO TeILIONPOBOLHOCTb (0o6pasell T IIOH30JHPOBAH);

6) ucneiTanue HeTenaopacceusaruiux o6pasyosd Ha e6o3detlicTeue
cyxoeo Tenaa

Ho Ttex nop moxa He OymeT AOCTHLHYTO TENVIOR ¢ pPaBHOBECHE,
nepegaua Temia GyneT [POHCXOAHTb OT CTEHOh hawepPHl Yepe3 MOH-
TaXHBle NPHCIOCOO/IeHHsT K HCHBITyeMoMy ofpasuy. B stom cayuae
HAUXVIIUHH BapHaHT HMeeT MeCTO TOrJa, KOorjia Tela0lpOBOAHOCTD
MOlTaXHBIX npucnocofaeHuil Bblcokasi. TemloeMKOCTb MOHTAaMKHbBIX
npucrnocobyennit no/kKHa ObITh HU3KOA BO H36eXaHHe IJIHTEJbHONO
BPEMCHH HarpeBa MOHTaXHBIX NPHCNOCOOJEHUH H, COOTBETCTBEHHO,
3aMeNJICHHsI [IepeHoCa Temja OT CTEeHOK KaMepbl K HCHBITyeMOMY
obpasuy;

8) UCHMbITAHUE TEnAopPacCeusaruux u HeTenaopacceusaroujux o06-
pazuyos Ha x0a00

[TocKo/bKy nepeHOC Tela NPOMCXOAHT B HaNpaBJeHHH OT HCMbl-
TyeMoro o6pasia uepe3 MOHTa¥Hble NPHCICCOOJEHHS K CTeHKad Ka-
Mepbl, HaHXyAWHMM BapuaHtoM (TeMmepartypa obpasuna camas HH3e
Kasi) sBJASIeTCS TOT, IIPH KOTOPOM TeIIOOOMEH MPOHCXOAMT Haubosee
HHTEHCHBHO, T. €. KOI'LA TeIJONMPOBOAHOCTb MOHTAXKHBIX IIPHCNOCOG-
JieHuil BLHICOKasl.

3.14. [IpuayauTenbHasas LHDKyJAsILHS BO3AYyXa

3.1.4.1. Ecan pasmepnl KaMepH COOTBETCTBYIOT TPeGOBaHHSIM, yKa-
3aHHHIM B MPUJIOXeHHH A, oborpeB H OXJaxKJeHHe KaMephl MOTYT
BbI3BaTb HEOGXOAMMOCTb B NPHMEHEHHH NDHHYAHTENBHOH LHDPKyAsi-
IMH BO3AYXA.

B sroM ciyuae ciaenyeT yGeXHTbCH, YTO TeMlepaTtypa XapakTep-
HHX TOYEK Ha NOBEDXHOCTH HCIBITYeMOro ofpasiua CyLIeCTBEHHO He
3aBHCHT OT YCTAHOBJIEHHOIl B KaMepe CKOPOCTH NIPHHYIMTENbHOI IHp-
KyJsuud Bo3Ayxa (U3MepeHHs NPOBOAATCS BHYTPH KaMepH IIPH TeM-
mepaTtype, COOTBETCTBYIOUell TeMInepaType Bo3Ayxa B JabopaTopHH).
Ecan TeMnepatypa noBepxnocTH B J110GO# TOYKe HCIBITYeMOro o6pasia
BCJIEJICTBHE NPHMeHEHHs NPHHYAHTEJbHON UMDKYJSALHH BO3AyXa B Ka-
Mepe He CHHXKaeTcsi GoJjee ueM Ha 5°C, HCNLITaHHE TPOBOZHUTCH B CO-
OTBETCTBHH ¢ TPeGOBaHMSAMH, NpeAbABISEMbHIMH K HCIOHITAHHIO B KaMe-
pe 6e3 NPHHYAHTeNbHOH HMPKYJAUHHM BO3AyXa; IPH 3TOM OXJaXKAalo-
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mec AeHCTBHe NPHHYAUTENbHON HUDKYJASUMH BO3AyXa B pacuer He
NPHHIIMaeTCsl Kak e HMelolliee ITPAKTHIECKOrO 3HaueHHS.

3.1.4.2. B cayuae, KorAa KaMepa CTHIIKOM Mana, urobH y1OBJeT-
BOpATL TPeGOBaHHAM, VKA3aHHBIV B NPHJIOMKEHHH A, MJId KODZA TeM-
nepaTypa NOBEPXHOCTH, H3MEpEHHAs B COOTBETCTBMH ¢ m. 2.1.4.1,
cHuxKaercsi Gojee 4em Ha 5°C, NPOBOAUTCS NpPEABAPUTENBHOEC HCIBI-
TaHue BHE HCITBITATENbHON KaMephl.

MaMepsieTca TevmepaTypa psila XapaKTepHBIX TOUEK Ha NOBEPX-
HOCTH# HCIBITYeMOro ofpasla, HaxO[silIerocss BHe KaMephl, ¢ TeM 4TO-
65 IpHHATL €€ 33 OCHOBY NPH ONpPENeJeHHH TeMIlepaTyphl NOBepX-
HOCTH B 3aJaHHMWX AJA HCIOBITAHHA YCIOBHAX. VIaMepeHHs HPOH3BO-
JASTCS TOJ Harpyskoi, ycTaHoBJeHHOH B coorBerctBylomieit HT/ mas
JaHHONl TeMnepaTyphl UCTILITAHHS.

Ecan pasuocts Temmnepatyp AT, MeXay TeMmIlepaTypoli OKpyKalo-
mel cpeAbl M TeMIepaTypol NOBEDPXHOCTH MaJia, TO MOXHO JOINy-
CTHTb, YTO JJsi Pa3HBIX TeMNeparyp oKpyxawooulei cpeast AT oar-
HAaKOBO NpH YCJAOBHH, YTO Da3JHu#e B TeMIiepaType OKpyxKaloueit
cpennl ATy HeBenuko.

Iorpewiocts ne mpesbitaer 3°C, ecan AT;<25°C, a AT,<<30°C.

‘MaTeviaTHueckHe 3aBHCHMOCTH, [IO3BOJISIONIME ONPENeIHTh TeMIie-
paTypsl MOBEPXHOCTH NPH Da3HLIX TeMIepaTypax OKpyxaloliel cpe-
Ibl, mpuBedeHB! B npuaoxeHun E. [Ipn moMolnum HOMonpamm B Mmpli-
noxenuu E MOXKHO ONpeAeNHTh TeMMepaTypy HOBEPXHOCTH MpH Jio-
Boit TemnepaTrype OKpyxKawouleil cpeibl, ©CJH H3BeCTHa TeMIepaTypa
MOBEPXHOCTH IPH KaKOH-JHOO olpelesleHHOl TeMmnepaTtype OKpYhilo-
meft cpenwr. [Tospaysich HOMOTPaMMOI, MOXHO PACIIHPHTh AMamnazon
pacyeTa TeMIepaTyp NOBEDPXHOCTH B 3aJaHHBIX YCJIOBUSX HCHUBITAHMUS,
ec/m H3BECTHBl TEeMIepaTyphl IIOBEPXHOCTH B YCJOBHSX Jsafoparo-
pud. Homorpammbl B npuaoxemdd F MOryT 6bITh HCHONB3OBAHBI, NO
Kkpaiien mepe, 10 AT;==80°C it A/ -63°C.

3.1.4.3. Bulbop xapaKTeDHBIX TOUYEK JJisi BeJeHHS KOHTpOJS TCM-
nepaTypsl Kak [pH HCNOMb30BAHHW MEpPBOTO METOAa, TaK M [pPH HC-
NO/ML30BAHAM BTOPOTO METONA HOJIKEH OCYLIeCTBJASATHCS Ha OCHOBE
noapo6usix ceefeHuil 06 HCOBITYyeMOM o6pasne (pacnpejefieHHe TeM-
nepaTyphl, TOYKH, KPDUTHYHblE K TeMmepatype, #u T. 1.). I1oCKOJBKY
Takod BbIGOp TpeOyeT MOCTATOYHOA KBasH(PHKAUHH, AJS TUNOBLIX
HUCNBITAHUA B KauyecTBE IPEANOYTHUTEILHOMO METOAa pPeKOMeHAyeTcs
MeTon 6e3 NpHMeHEHHS NPHHYAUTEJbHOH LUPKYJASLMM BO3AYXa KakK
obecneuwnpamomuil 607ee BBICOKYIO CTeNleHb BOCIIPOH3BOAMMOCTH.

Wnorpga 0ZHOTO NPEABAPHUTENBHOTO HCHBITAHUS JOCTATOYHO JJIsi
obecrevennsi paboThl KaMephl B TeueHHe leJOH cepuu NogoOHBIX wHc-
nbiTannil (HampuMmep, NDH  HCNBITAHMM  2HAJOTMYHBIX  3JEMEHTOB),
TOF/la KaK B APYMHX CJAYYAiX MOMKeT NOHaZOGHTLCH MPOU3BOAUTH PO~
BEepKy nepef KaXKABIM OTIEJbHBIM HCNbITAHMEM (Hanpumep, TPH HC
NEITAHUM Da3JMUHBIX THIOB aniiapaTyphi).
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4. UCIIBITATEJIbHOE OBOPYAOBAHHUE

4.1. O6mue noJioxeHus

BoccoznaBats ycaoBusi cBoOonHOro ob6meHa BO3Ayxa IPH IpoBe-
JCHHH HCNBLITAHHS TPYAHO H HellesgecooO6pasHO, OAHAKO UMHTALHUS BO3-
JeHcrBUH 3THX YcgaoBuil Bhnoase peasbHa. [axe B oueHb GOJBIIHX
KO I€paN WIPKYJASUUSA BO3AYXa M pacnpenesente TeMiepatyphl BOKPYT
©ob6pasna He 6yAyT TOUHO TAKUMH ke, KaK B JAEHCTBUTEJIBHHIX YCJO-
BusIX cBOGOAHOro o6MeHa BO3Ayxa.

Tem He MeHee, KaK yCTaHOBJEHO 3KCICPHMEHTAJbHBIM NyTeM H B
X0J1¢ HCIHITaHHH, ycJloBHS B AOCTaToOuHO OoJspinofi Kamepe 6e3 npu-
HYAMTENbHOH LUHPKYJSIIHM BO3AYXa BJIHSIOT HAa TEMIEpPaTypy MOBLCPX-
HOCTH HCIHITYeMOro ob6pasia NIPHMEpHO Tak ’Ke, KaK H B YCJOBHAX
cBoGoaHoro o6MeHa Bosayxa.

TpeboBaHuss K pasMepav KaMephl B 3aBHCHMOCTH OT Da3MepOB
HCIBITyeMoro o0pasila H BEJAHYHHBI €ro TeljopaccesiHusi, oGecneuH-
BalOllMe HWMHUTaWMIO BO3JXcHCTBHE ycioBuil cBoBopHOro oOMeHa BO3-
JAVXa, NPeACTaB.1edbl B IPUJIOKEHHH A.

Yxasanusic TpeGoBaHUsA NPHMEHHMBI B TOM CJay4ac, KOrja KOHT-
POJIb TEMIICPaTypbl OKpyIKalomlcH cpeAbl [POH3BOAMTCH B HHAKHER
YacTH HCNBITATeNbHOH KaMepbl, TAe BO3AYX [OfABEpraercsi CHAbHOMY
B/IHAHHIO KOHBEKTHBHOI'O TeIJa, PACCEHBAEMOr0 HCIBITyeMbIM 0Opas-
IIOM.

B HexkoTOpHIX cayuasix, OAHAKO, HCHLITaHue 0e3 NPHHYAHTENbHOR
LVPKYJASIIHH BO3AyXa BCTpeuaeT psji TpyaHocreil. OborpeB uin o0x-
JaxJeHWe UYacCTH CyLIIeCTBYIOLIMX B HacTOslliee BpeMs Kamep He MO-
JKeT TIPOU3BONHTHCA 0e3 NMPHUHYAHTEJBHOH LUPKYJIALUHM BO3AYyXa, OCO-
OCHHO 3TO KacaeTcsi KaMep [JIs HCOHTaHuil KpynHorabapHTHBIX 00-
pasloB ¥ KaMep AJsS HCOBITaHHA GOJBLIOTO WHeaa 3JEMCHTOB OAHO-
BPEMEeHHO.

B rabn. 1 ygazasel napaMeTphl HCONHITATENbHOH KaMephi, OKashl-
Bawllge 3HAYHTEJABHOE BJHsHHE Ha pe3yJbTaThl HCHIHITAaHHA TeIVIo-
pacceuBarero obpasua.

Ta6auma 1
KOHBeKL U
Mexanu3Mbl H -
Ten1006- CsoGoaunift rgﬁf‘my{fjg Hanyyenne TensonposoaHOCTE
Mena obmen UHPKYIALHS
RO3AYXA BOZAYXA
Ilapamer- Pa3svepu; CKOpOCTh Temneparypa TennoBele Xxapaxre-
pLI Kavephl |Teviepa- BO31y\a4, CTEHOK; JIyuenoryo- PHCTHKH MOHTaX-
Typa BO3- Tevepa- , areabHas cnoco6- HBIX NpHcnocofie-
1yxa Typa BO3- HO(Tb CTEHOX, VI.I0 il
ayxa BO# KoJbduuent
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4 2. Meronbl, obecneynBalollHe TpeGyeMbie YCJAOBHSI B HCNbiTa-
TeJqbHOH Kamepe

421, KoHcTpyKuuss KXKamep, NO3BOASOL AN HMH-
THPOBAThHL BO3AeHcTBHA yCcaAOBHH cBoOGORZHOrO o606~
MeHa Bo3ayxa

HarpeBaTtenbHbie U oXJaxjaalollde 3J€MEHTH He HOJKHHL HaXo-
AHTbcsl B pafoueM ofGbheMe KaMmep, TaK KaK pery/JHpOBaHHE TeMiepa-
TYPH B KaMepax NpeaIosaraeT H3MeHEHHe TeMIepaTypH 3THX 3Je-
meHTOB. Crenyer u3beraTh 3HAuuTeNbHHX KoaebaHW#l TeMmeparypsl
CTeIIOK KaMep, uToObl CBeCTH A0 MHHHMyMa NpobieMbl, CBS3aHHEIE C
H3JIyUeHHEV

Hannyumse pedyapTaThl moJy4YaloTcs TOrAA, KOraa obonpeBaoTcs
BCe CTeHKH KaMepbl. Llupkynasuusi Xujakoctd obecneunBaer oborpes
HJAH OXJa’KJAeHHe BCeX CTEHOK KaMmephl, He BHI3HIBas NpPH 3TOM 3Ha-
YHTEJbHBIX H3MEHeHHH HX TeMnepaTyphl. JlyuyemorsomareibHas cno-
COBHOCTb CTEHOK KaMepH JOJXKHA YIOBJIETBOPATh YCJOBHSM HCIIHI-
TaHHs.

Ecnn noamepxanme TemnepaTypsl HCIBITAHHS BHYTPH KaMepH
OCYyIIeCTBJSIETC 3a CUeT LUPKYJIAUHH BO3AyXa, TO HCHBITyeMBblit 00-
paser, MoxeT ObITb TPENBAPHTENbHO 3aKJIOUGH B KOXYX, a 3al1ev Io-
MmelleH B Kamepy. OGbeM BO3[yXxa JOJKEH COOTBETCTBOBATH YC/IOBHAM
HCIIBITAHUSA, @ CTEHKH KOXyXa NOJXKHBl YAOBAETBOPATb TPEOOBAHHAM
C TOYKH 3PeHHS JyueNorJouLaTesbHOR cnocoGHOCTH.

422, KoHCcTpyKUHMss KaMep C NPHHYRAHUTEJNbHOR
HUPKYyJAsALUEeH BO3AYyXa

Kamephl ¢ npHHYJZHTeNIbHONH UUDKYJAsUHeld BO3xyXa NperHa3Haue-
HH AJs 06pasuoB, KOTOPHle HeNb3s HCINHITHIBATH B KaMepax cO CBO-
6onubIM oOMeHOM BO3Ayxa JHOO H3-32 60/bIINX pa3MepoB 06paslLoB,
aub0 u3-3a GOMBIUON BeMWUMHBI HX TemlopaccesHus. Tak uTo Bce Tpe-
GoBaHuA, NpelbsABIsAEMble K KamepaM cO CBOOGONHBIM OGMEHOM BO3-
JAyXa, OCTalOTCf B CHJe, 33 HCKJIOueHHeM TpeOOBaHHH K pasMepam,

Llupkyasuns Bo3ayxa AONKHA GbITH JOCTATOUHOI, 4TOOB NpeioT-
BpaTHTh meperpeB o6pa3la; B TO XK€ BPeMs HeJb3sl JONMyCKaTb upe3-
MEpHOro oxJaKAeHus o6pasna. Pe3y/bTaTh BO3JeHCTBHSA LHDKYJIAUHHA
BO3Ayxa GoJiee MOAPOGHO OxapakTePK30BaHH B npuaoxenun B. Cxo-
pOCTb BO3JYWIHOrO MOTOKa, paBHasg 0,5 M/c, MOXeT CUMTAaThCS NpakK-
THYECKH JAOCTaTO4YHOH BO Bcex caydasx. OJHaKo BO3MOXHOCTb pery-
JHPOBAaHHA CKODOCTH BO3AYyXa HMeET ONpeleseHHbEe NpeHMyllecTBa.

Boaayumnslfi MO10K HOJAMKEH ObiTh, MO BO3MOXKIOCTH, ORUOPOIHBIM
H HamnpaBJeHHbIM BePTHKaJbHO BBEPX, ¢ TeM UYTOObl YMEHbIUHTH B.IHSA-
HHE KOHBEKIHH Ha OJIHOPOAHOCTb MOTOKA.

Onnopoauslit NOTOK BO3JyXa MNOJYYaeTCs B TOM CJlyude, Kutlld
BEHTWISTOD CO3/aeT IMOBHILIEHHOe AaBJeHHe B dopKamepe, OTKyIda
BBIXOJ, BO3JyXa OCYLLeCTBJIAETCS yepe3 (pHAbTD (Hanpumep, U3 CTEKJIO-
BOJIOKHA). B ¢opkamepe MoryTt ObiTh pasMelllgHbl TaK¥Xe H Harpesa-
TeJbHBLIE 3JeMeHTHl, peryJupylolllHe TeMmepatypy B Kamepe. B cay-
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tae HeoOXOLMMOCTH HarpeBaTeJbHBIC 3.1€MeHTH H (PHUJIbLTP MOTYT OBITh
KOHCTDYKTHBHO OObelHHEHB B OJHH y3€J B BHIE TKaHH C BIJIETEH-
HBIMH B Hee 00OrpeBaTeJbHLIMH 3JIeMEHTaMH.

423. KospPuumeHdT JNY4ueHOTJOIIECHHS CTEHOK

Ecnu npeanonaraercs WMuTalust ycjoBuit cBobommoro obmeHa
BO3/yXa B HEOTPAHHUYEHHOM NPOCTPAHCTBE, TO CTEHKH KaMephl NOJIXK-
Hel ObITb TepMHYecKH dYepHHMH. M3 Taba. 4 npuioxenus 1 Bupno,
970 Ko3(uuueHT Jaydenorgomerus 0,70 gocTHraeTcs CpaBHHUTENBHO
Jenko. BoJbIIMHCTBO MAaTOBBHIX KPacoK BIIOJHE MPHIONHO AJS OKpacs
KH CTeHOK Kamep, paboTaloluX NpH yMEPeHHBIX TeMIepaTypax.

424, TemnnoBhe XapaKTEPHUCTHKH MOHTAaXHHX
npHcnocobaeHUH

CMm. n. 2.1.3 u npunoxenne D, rie NaHb HEKOTOpble XapaKTepH-
CTHKH TIPOBOJIOYHBIX BLIBOJOB, & TaKXessNpHJIoXKeHHe @G, B KOTOpOM
yKasaHa TelJOTPOBOMHOCTh Pa3/IHYHbIX MaTepuaJsoB. B caydae, ecin
TEMIONPOBOAHOCTD MOHTAXHBIX NPHCNOCOOJNEHHH H (MJIM) BLIBOMOB
(Hanpumep, BHIBOAHHIX INPOBOJOB) HMEeT CYLIECTBEHHOE 3HadeHHe,
HeoOxoanMo, YyTOOB AJiHHA WX OblIa ONMHAKOBOH NIPH BCEeX HCHHITA-
HUSX.

5. H3MEPEHHS

5.1. Temneparypa

IIpu ucnbiTaHUsX Temyopacceusaoliux o6paslOB B YCJIOBHSX, OT-
JHYAIOUINXCS OT YCJOBHH cBOOOmHOTO OoOMeHa BO3AyXa, HeOOXOLHMO
BBIIOJIHSATL M3MEPEHHs TeMlepaTyphl B pPa3iHYHBIX TOYKax obpasua
HJIH BHYTPH HEro.

PexkoMmeHfanuu mpuBegeHsl B npusitoxesuud C.

5.2. CKkopocTh BO3AyXa

CBefleHHs O CKOPOCTH BO3AYyX2a B HCHBLITAaTEJHHOH KaMepe, MOXeT
ObITh, H He SBJSIOTCS BaXKHBIMH U XapPaKTEPHCTAKH HCNBITAHUH, Of-
HaKO OHH BecbMa IOJIe3HB AJs obecrnedeHHs OJHOPOAHBIX YCJIOBHH
BHYTpH KaMmephl B caydae OXHOBDEMEHHOIO HCNBITAHHS TPyNNL o6pas-
OB B OJHOH KaMepe ¢ NPHHYAMTeJbHOH HHDPKyJdsLHEH BO3AyXa.

Pexomennamyu npuBefeHsl B mpuaoxennu H.

5.3. KoadydpuuueHT ayyenoraouieHus

ITockospKy TenmooOMeH U3JIyueHHeM HMeeT BaXKHOe 3HaueHHe NpPH
HCIHLITAHHH TeNaopaccenBalolnx 00pa3loB, CAELyeT ONpeNeJUTb KO-
9dQUIMEHT JYUeNOrVIOLWIeHHsT CTEHOK KaMephl H 3aTeM €ro NepHOJH-
YyecKH KOHTDPOJIHPOBATH.

Heo6xonuMble pekoMeHgaluy npuBeJeHsl B NPHIOKEHHH [,

6. MEPbI NPEJOCTOPO)XHOCTH NPH UCNBLITAHUH

6.1. O6uHe MOJNOKEHHS

[N MOCTHXKEHHS BOCHPOHSBOAUMOCTH METONMKA WCNBITAaHHA Ha
BO3IEHCTBHE TeMMepaTyph HOJMXKHA OHTh pas3paboraHa Takum obpa-
4—1016
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30M, 4TOOH caMas BBICOKaa (HHM3Kas) TeMuepaTypa, AOCTAraeMas B
onpefie/leHHOH Touke o6paslla, B DaBHOH Mepe He 3aBHCeNa OT TeM-
NepaTyphi HCHHTaTeNbHOH Jaboparopur. Ilpu mpoBeseHHH HCIBITa-
HHH, HPOLOJKHTEIbHOCTh KOTOPHIX MaJsia MO CPAaBHEHHIO ¢ BpPEMEHEM,
HEOOXONMUMBIM NJS JOCTHXeHUss 06pasloM TeMIepaTypHOH cTaGub-
HOCTH, CJELyeT yYHTHIBATb CJeLylolllie MEpH NPeIOCTOPOXKHOCTH.

6.2. CxopocTh BO3/yXa, OKPYyXKalollero HcnbiTyeMBblil 0Gpasen

SdpexTuBHOCTL TemI0OOMeHa MeX1y BO3LYyXOM B Kamepe U HC-
AHTYeMBM 06paslnoM 3aBHCHT OT CKODOCTH Ro3nyxa.

JKenateabHa TouHasi HMMHTAlUKsl CKOPOCTeil BO3LyXa, CBSi3aHHEIX
C BBHICOKHMH (HH3KHMH) TeMIepaTypaMH B CTECTBEHHBIX yCJIOBHSX
OKpyxKaromeii cpegbl. ONHAKO BCJEJACTBHE orpaHMuYeHHOH uHpOpMa-
IIMH O eCTeCTBeHHBIX YCJOBHAX OKPYXaRmlUleji cpefbl, a TaKXe TPYXI-
HOCTeli B BOCNPOH3BENEHHH ONipele/eHHbIX CKopocTeli Bo3fyxa (BKJIIO-
4yasg cTeneHb TYPOYJeHTHOCTH M T. A.) B HCHBITATEJbHBHIX KaMepax
Takass EMHTaLHs OGBIYHO HeBO3MOXKHA. I109ToMy uTOGH OXBATHTH BCE
BO3MOXHbBIe CJyyaH, HeOOXOAHMO BHIOPATb caMbie XKECTKHE YCJIOBHS
HCNBITaHUSA («HAUXYLWHK cayqaus»j.

IIpn HcnbITaHWH HETEIVIOPACCeMBAIOIUMX 06pa3loB  yBeJHUEHHE
CKOPOCTH BO3/[yXa BbI3bIBA€T NNOBLILLIEHHE (Hp}{ HCHOBITAHHH HA X0J014 —
MOHKXKeHHe) TemmepaTyph obpasua. [1osTOMy st 5TOr0 WCHHTAHHA
pPeKOMeHAyeTCsl NPHMEHATb BHICOKYIO CKODOCTb BO3AyXa B HCIBITa-
TeJbHOK KaMepe (IpeIMOUYTHTENLHO He MeHee 2 M/c B HE3aIOJHOHHOM
paboueM o6beMe KaMepHl).

[Ipn ucnbITaHHH TeIVIOpaCCeHBaKOIHX 0GpasuoB yBeMMUEHHE CKO-
pOCTH BO3AYXA BEXET K CHHXGHHIO TAMIOEePaTypsl CAMBIX OPAYHX TO-
4YeK HCIBITYyeMOro o6pasiua, ecju 3Ta TEMINI€PaTypa BHIIE TeMIepaTy-
pPH okpyxaiouero Bosgyxa. Ilockonbky 3to cayuaercs yacro, TO
TaKoe HCNLITaHHe JOJXKHO NPOBONUTHCA, N0 BO3MOXKHOCTH, Ge3 mpH-
HYAUTEJNbHOH HHUDKYJsALMH BO3nyxa (ycjJoBusi cBOGOZHOrO oOMeHa
BO3AyXa).

B Tom cnywae, Korja HarpeB (OXJaXTeuHme) KaMepH BO3MOXeH
TOJILKO NPH MOMOLIM UHPKYJSAUHH BO3XYXa, MOXKeT GOHITh NPHMEHEH
Meton A ucnuiTanua Bd (Ad).

6.3. Buiaepikka

Ias pocTHXXeHHS BOCIPOHM3BOJAMMOCTH CliefiyeT TOYHO MOCTPOHTH
rpapuK H3MEHEHHs TeMIePaTyjphl BO3AYXa B KaMepe BO BPEMeHH Ha
BeCb IIEPHOJ BHIIEDKKH. B Tex ciayyasx, Korpa BO3MOXKHA INOJHAS
HMHTalUHs peajJbHHX YCJIOBHI OKpyKalolleh cpensl, rpadux H3MeHe-
HHsl TeMIepaTypH BO BPEMeHH MOXeT OHTh NOCTPOeH CIelHaJbHO
JJIST HMHTHDPYEMBIX YCJIOBHH.

B GosburaHcTBE clly4yaeB DPeKOMEHAYeTCH noJib30BaThCs I'paduKOM
(oM. puc. 1).

Crnenyer 3aMeTHTb, 4TO NpenJaraeMblfl MpadMK H3MEHEHHS TeM-
nepaTypH BO BpeMeHH OTJIHYaeTcss OT HCObitanuit A u B caenyio-

1AM
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a) Gosiee y3KHM [HaNa3sOHOM HaualbHOH TemneparypH (25+3)°C;

6) onpeneneHHOl CKODOCTbIO H3MEHEHHS TeMIepaTypH BO3AyXa
B KaMepe B NEPHOJ YCTaHOBJIEHHS TeMIEpPaTyphl HCINHTAHASA;

B) IJIHTEJIbHOCTb BHIAEPXKKH OTCUHTHIBAETCS C MOMEHTa MOCTHXKe-
HHA B Kamepe 3aJaHHOTO 3HAYEHHS TeMNepaTypH BO3AYyXa,

25137

I — ofpa3en, BHReCeHHLIHI B HCNLITAaTENbHYIO Ka-
Mepy; 2 -~ TeMmepatypa HCOHTaHHA, 3 — CKOPOCTbH
H3MeHeHHR TeMneparypal 0,7—1°C B MuHYTY; 4—
TeMnepaTypa BO3AYXa B KaMepe; § — CKODOCTbH M3-
MeHeHHA TeMmnepatypul 0.5°C B MuHyTy, 6 ~ 06pa-
sel, BKJMOYeH (Aaf MChbiTaHHA B pabodyeM COCTOS-
HHu); 7% — SafaHHAA AJUTENLHOCTL BhLEPKKH
—————— TeMneparypa HeTeNnopaccenBalo~
unx oOpasnon
—+—«—=  TeMUepaTypa TenJOPACCEeHBAKWKX 06~
pasuoB

Puc. 1

* 3anaHHas AJHTENbHOCTh BBIAEPIKKH OTCUHTHIBAGTCS C MOMEHTA AOCTHKEHHM
B KaMepe 3aXaHHOTO 3HaUeHHs TeMNEpaTypw BO3Ayxa c aonyckoMm J°C,

4¢
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NPHJIOXEHHE A
Pexomendyemoe

BJIUSHUE PASMEPOB KAMEPbl HA TEMMNEPATYPY IMOBEPXHOCTH
OBPA3LA NPH OTCYTCTBHH NMPHHYAUTEJNbHOA
UHPKYJISLUUNA BO3NYXA

Puc. 2 sBAsercs pe3yabTaTOM DA SKCHEPHMEHTOB, TMPOBEAEHHHIX € UEJBIO
onpereneHyss MUHHMAIbHO NONMYCTHMBIX PasMePOB KaMephl CyXOro Tenja, B KOTOpOH
TIPY MCOBITAHHH OfIpeJefeHHOr0 THNMA OOpa3OB TeMNepaTypa NOBEpXHOCTH 06pasna
ObLna 6bl npuGAM3NTENPHO TAKOH XKe, KaK H B YCJAQBHAX CBOGOAHOrO 06MeHa BO3AyXa.

OG6pasusl pPa3JHYHBIX Ta0apHTOB C HEOAHHAKOBHIM TeIJOPaccesiHHeM C IHHH-
Un [OBEPXHOCTH MOJBEPrajucCh BO3AGHCTBHI0 TeMAEPATYpPHl OKPYIKAIOLICH Cpeisl
(xotopas onpefenena 8 CT MOK 68—1 (I'OCT 28198), pamuoit 70°C, B kamepax
CyXoro Temja pasnHyHOro obbema. KpurepHem, No KOTOPOMY ONpeiesJHCb MHHH-
MaNbHO AONMYCTUMEIe Da3Mephi KaMephl, CIYXKHJIO TpeGoBaHMe, YTOOHW TeMmeparypa
NOBEPXHOCTH MCMOHTYeMOro o6pasna He Ipesemada Gonee yeM Ha 5°C TeMmepatypy
HOBEPXHOCTH, NOAYYEHHYIO B ‘Kamepe Raunbospllero ofbema, pasmep KOTOPoH Owmix
odeHb BeJHK 0[O0 CPaBHEHMI0O € pasMepaMH HCABTYeMHX ofpasuos. Temnmeparypa
CTeHOK KaMepH OTJuYaiach OT TeMIepaTyphl OXpysajpowell cpeisl He Gojee dem Ha

HeneityeMeie o6pasusl umenn (Gopmy Ky6a M GHAH IOITH TEPMHUYECKH GesbM,
qTobB MMHTHPOBAaTh HAMXYAWIMH BapHaHY, JIPH KOTODOM BCe TEMIO PACCEMBAELTCH
MOCPeACTBOM KOHBeKUuH. CTeHKH KaMepsl GBIIH GJM3KM K TEPMHYECKH HepHOMY

mBETY.
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ITPHJIOJKEHHE B
Cnpasounoe

BJHAHHAE NUPKYJISULHU BO3AYXA HA YCJOBUSA MCHBITAHUSA
B KAMEPE H HA TEMINEPATYPY NNOBEPXHOCTH
HCHOBbITYEMbIX OBPA3LI0B

1, Pacuer Bo3meicTBHS BO3AYINHOrO NOTOKA Wa TeMmeparypy ofpasua H Ha
TEMOEPATYPHBIH IpagHeHT B KaMmepe
¢ — CKODOCThL BO3AyXa, M-c~l;
A (v) — xostdunuenr remaoneperaun, Br-m? . K-l
P — xonMdecTBO Temsia, NEPEHOCHMOTO B EJMHHIY BPEMEHH, Bt;
F — 3¢dexrysias MIoIaAb TENJ0pACCEHBAIOWESH MTOBEPXHOCTH, M2y
t — Bpewms;
G — Macca BXOAALIErO HJIH BHIXOASUIEr0 BO3LYXa B €IMHHLY BPEMEHH, Kr.c—l;
Cp — YyAeAbHaA TeNA0eMKOCTb BO3AYX2 NPH MOCTOSAHHOM ‘AaBJEHMH,
1000 Jx -xr—1.K-1;
y — IJOTHOCTh BO3AyXa, 1,29 xr-M~—3,
S — maoIalb NONepeyHoro CeyeHHs KamepH, M?;
T — Temmepatypa, K.
1.1, Temneparypa o6pa3sna
1 P

= A(U) b F ’ (l)

2 <3 el

rae Mv)=atbv;, a~10; v<

DKCHEepUMEHTANbHbIE JaHHLE [OKa3bIBAOT, YTO NpPH Majgod CKOPOCTH BO3AYXa,
KOTOpAasi HMEEeT MECTO BO BPeMsi MCOmTauuil, b~ 3, b yBeJHYUBACTCA C BO3PAcCTaHHeM
CKOPOCTH BO3Jyxa, npu 3 M-c~! b ~8

Ecan v=0,3 m-c-!, omrubka B T<<10%.

12, TpaAueHT MeX/Ay BXOASAULHUM H BHXOAAWHUM BO3AY-
X0oM

P P

ATg03 1yxa= C,G = C,Svy . (2)

TlogcraBuB 9HC/OBHE 3HaueHHs, NOAYYHM I KaMeps B ¢opMe kyGa co cro-
PoHOR 0,5 M, CKOPOCTHI0 BO3AYUIHOro MOTOKa B Helr 0,3 M-¢~! M paccrosnmem Moul-
#Hacta 100 Br caeaywnouee

100

1,29X1000%0,25X0,3

Tipn paccesinsin MomuoctH X0 100 BT ckombkO-nuGyAb 3HAUHTENLHHX MpoGaeM
me posuukaer. Ilpu paccesuun 1 kBt TpebGyercs Goabilag Kamepa (HampHMep, Ka-
‘Mepa B popme Kyba co croponoii 1,6 M).

Ecim rpajdeHT HBASETCH NpUEMIeMbM, TO JONYCTHMO YBeNHUEHHE CKOPOCTN
SO3AYUWHOro NOTOKA

S:0125 M“): ATgo:;ny;a: ]°C. (3)
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JKCNepHMEHTANLHBIE JAHHBHE O BJHAHWH LMPKYJASLMH BO3lyXxa
HA TEMMepaTypy MOBEPXHOCTH NPOBOJOHHOrO PE3HCTOpA.
IlMpKyaARLHuA BO3AYXA C PAAMAJLHBIM HANPABJEHHEM NOTOKA

T“’” EEEEEEEEEE

Monksie pasmeps npoBonoyKo20 pesucmo-
pa, NOKPsIMoze CmeRnoBuGHod 3Mans

N Ad
s 400 Bosgywneld nomoK
3 T
o
S, ~L 1 |
g o~
°:; 300 \\ \\S
3 ™
& - 68m
3 ~<{_]
g = ]
3 ~. 456m
g 200 "
[~
—t— 38m
100 }
50 18m
0 ‘

g5 10 15 20 25 30
Ckopocme B030ywwoz0 NOMOKD,M/C —zmm

Puc. 3
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IKcnepHMEHTANLHBIE AAHHbIE O BJAHSHUA
UHPKyJAS{MH BO3AYXA HA TEMNEPATYPY NOBEPXHOCTH
NPOBOJIOYHOTO pe3ucropa,
llupxy.nmmn BO3JlyXa ¢ OCeBbIM HanpapicHHEM
NoToKa

AT T 1101
* flonwsie pasMepsi npobonoynozo peaucmopey
NOKPsIMDZ0 CmeknoBudnod IMans K
> Bwﬁywnbm N0moK
5 400 L
g =
g —
&
g} 300 g 68m
=
s el
——
E I L
Y’ =
§ o~ |7 8m
3 1 -
S 100 kg |25 8m1—1.56m 056m
= 18m ]
I

05 10 15 20 25 30
Chopocme Bo3dywrozo nomoka, M{C —

Puc. 4
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Pacnpenefenne TeMneparypel no LMJAHHAPY C OLHOPOAHBIM
TENJOBbileJleHHeM NPH HAPKYJISALHH BO3AYXA
€0 cKOpocTsIo 0,5; 1 # 2 m-¢c~!

90°
2,
28
0. €. -
o A "
X ) .
'y
E t""bo %o
S %, A )
= o
S O
D . Co
S 2,
= AN
7
3, > 2% ;
] 0 — { 160
W
2 ~
2 S
E "
S &
S A, /
«0
&)
,k(“/
27G°

AT — npesbilIcHHE TeMAEPATYPbl NOBEPXHOCTH o6pasna Haxg
Temmnepatypoll oKpyxKaiouieil cpeanl;
U — CKOpOCThH BO3AyXa, M- c—l;

TeMmneparypa Bo3ayxa =70°C;
JunaMerp UHAHHADA =06 MM;
Tenjopaccesinne ¢ eAMHHUBl INOBEPXHOCTH --1,5 KBT - M—2,

Puc. 5

TIpumMedanue. TIpd NOCTPOEHHH KPHUBHX TelJo-
NPOBOAHOCT o6pa3ua He TpPHHMMajdack BO BHHMaHHe
(Hauxy[IIHA BapHaHT).
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IIPHJIOKEHHE C
Cnpasounoe

BAUAHHUE KO3¢PHUHEHTA U3JYYEHUS OBPA3LA
HA NOBBIIIEHWUE TEMNEPATYPBI

CpaBHeHHe NOBLIIEHHUS TEMIEPATYPH B 3aBHCHUMOCTH
OT BeJHUYHHBI TeIopaccesiHng TePMHUECKH oenbix
M TEPMHYECKH HepHBHIX 06pa3yos, NOMEUEHHBIX B KaMepy
€ TePMHYECKH YEePHBIMK CTEHKaMH, TeMiepaTypa Bo3Ayxa
B KOTOPOi papHa 70°C (maHHble NOJy4eHb
SKCHEPHMEHTANLHBIM TYTEM).
CM. Takxke npunoxenne E 9

47,
oC
=01
120 - Tepmuyecky
Senvid 0bpasey.
a0 |~
£=09
40—
Tepmuverky
yepHsld 00pazey

{ |
500 1000 Bm-m?
Tennppacceanue € eguruysl ninowady nobepxHocmy

Puc, 6
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IIPHJIO)XEHHE D

Cnpasounoe

BJIHAHUE PABMEPOB NPOBOJIOYHBIX BBIBOJAOB U MATEPHAJIA
HA TEMNEPATYPY NMOBEPXHOCTH 3JIEMEHTA

Temnepomypa  noBepxwocmu, °C

rrrrr1rrrrr1rroriiri il
— 1p08onoyxsid peaycmap, NoKpsImeld CmexnoBudnel
400 iL l
1 Snone 8 Mocwmpbe 1:1 7T
B . end
@0. ’&;\ BQ)
300 o ot
T w0l
\\Q‘“ * _
Ry o d
o SAAT
o 74/ Manoe meng - npofod Manozo
\“92‘ 7 gt LOYEHUR, NOKPIMBSIT IMAN6H
M Q'n o bonbuwoe meno - npoBod Gonswoe,
w@v CBUBHUA, NOKPOIMbIL FHAN6H )
C Hedsunsbeg - Cu-Ni-2n T
2 3 4 5 b

Paccepsve Mounocmy, B

* [lposox G6OABINOrO CEYeHHA, HCMOJb3yeMblil AJs OOGMOTKH pe3HCTOpa,
TaKxe cnocobeTByeT GHICTPOMY OTBOAY Tema OT «HArPETOH TOUKH»

Puc. 7
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[TPHJIO)KEHHE E
Cnpagouroe

PACYET U HOMOrPAMMbB! TEIUJIONEPEJAYH

1. CHcrema ycnoBHHIX 0003HAYeHMM
P — KOJMYeCTBO Telja, MepeHOCHMOro B €LHHUNY BpeMerH, BT;
Ay — njowmasb nOBepXHOCTH o6pasua, M2
A, — npomanb NOBEPXHOCTH CTEHOK KaMepH, M2
T, — TemmepaTypa CTEHOK KaMephl, K;
T, — TemhnepaTypa noBepxHocTH ofpasuna, K;
g; — K0>b(PHUUHEHT AYYellOTJIOUICHHSI CTEHOK KaMepwl;
g9 — KoadpduumuenT H3ayueHns obpasua;
¢ — nocroaunHas Credana-bBosbuMana

¢=5,67-10"° Br-n—2.K™*;

a — cpedHuil paamep ofpasua, M;
U — KO3 PUUKEHT TennooTAaYH KOHBekuun (Br-M—2.K-1),
Bennunna o zasucut or (T,—T,) H a.
2. TenaooGMeH n3ayuennem
KOHH‘IGCTBO TeH./'la, NEePpeHOCHMOro TOJIbKO HOCpe.ZlCTBOM H3JIYUECHHS OT H3ZeIMS
B KaMepe K OKPY¥aiollkM CTEHKaM, BLIVHCJISIOT IO Hopmyne

[+

P= ‘Az( TSA_TaA)' (4)
1 + A, ( 1 _1)
1

EPY 441 E

Iiaa xaMephnl ¢ HeorpaHHuesEHHIM 0GBEMOM, T. e, NpH cBoGonHOM ofMeHe BO3-
ayxa, A;> A, orciona

P=egoAy(Tit—T,t). 5) 5
Tor ke caMmulii pesyabrar monydaerca AJsA TEPMHYECKH HEPHHIX CTEHOK (g;=1)

HE33BHCHMO OT Pa3MepOB KaMephl.
HenonbayeM 1pu YOPOIUEHHH BHpaMeHHe

F= ! . (6)

) +J_2_( 1 __])

€ Ay €1

Toraa o6wwii cayqait npumer BHEX
P=aFAy(Te—T M T+ Ty ) (T2 To2)=cFA(T—T)HNT,, Ts) 1))
HAH

P

m=cf(7a. Ty). (8)

DTO COOTHOWERME NPEACTaBJ]AEHO HA pHC. 8 npHAOXKenus E.
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3. TennooGMeH H3JdyueHHEM H KOHBEKIHeH

3.1. llepenoc remnaa

JlonmycTHM, 4TO CTEHKH KaMeDH MMEIOT TeMNeparypy, PasHylo TeMIiepaTtype BO3-
JAyxa B Kamepe. Torza nonyymm

P s
Aq = 1 + Ay { 1 —1)( To—=Tot )+ Te—1T74). 9
gy A1 \ €1

Iast yenosuit cBoGogHOro OOMeHa BO3AYXa M IJsi TEPMHUECKH UYEPHEIX CTEHOK
8 YTUpPOUIEHHOM BHJe HMeeM

T = (T =T U T~ T, - (10)
2
qTO MOXKHO TepelnHcaTh ClefylomuM obpasoM:
P
= (e ) (). an
a A, o o

BsegeM HOBHIE fNepeMeHHBIE:

E,0
2
Xg= ?s‘l" . .]$4’

€90
xg=Tot+ : -Tgt
H TONYYHM
Ay =a(x5—Xg). (12)

370 COOTHOUIEHHe MOXeT GBITh JIENKO MNPeICTaBjeHO B BHIe HOMOrpaMMul. B Ka-
gecTse NpUMepa OPHBEASHH J[Be HOMOTpAaMMH (A yaof6cTsa Temneparypa B HO-
MorpaMmax ykasana B rpagycax Lleascus),

32. HoMorpamMmumu

Hs n. 1 suano, uto o 3aBucur of T,—7T, M OT cpesHero pasmepa oOpasua
a, [lpAMephl HOMOrpaMMul, rae ep=0,7, cocTasjennsle AJIf ABYX pa3jHIHBIX 3Ha-
YeHu#l o, MpHBeAeHH Ha puc. 9 # 10

Hpﬂ pacyeTe HOMOTPaMM HCIOJB3OBAJHCH CASAYIOMNE BEJHYMHEL:

Puc. 9 Puc, 10
Cpenunit pasmep obpasua a=0,2 M a=0,05 m
Cpelusas pasHOCTb TeMIepaTyp T—T,=35°C T—T,=100°C
Koaddpuumenr TemIoofMeHa a=5Br-M2K~!; a=8 Br-u 2K~
KOHBeKUHA /[Jisi YKA34AHHHX BH- e
e pasvepa ofpasma H pasHO- 2 _0,8-10-8.K~3;
CTH TeMIEpaTyp a

E;“ =0,5-10~8.K=3.

#
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[IpuMep HCNOJAB30BAaHHA HOMOTPAMM

Ycaosne: OGpasen, pacceuBalOlMil ONpeAeACHHYI0 MOINHOCTh B YCMOBHAX CBO-
6oaHoro obmena BO3ZyXa, Temnepartypa koToporo 20°C, umeer Temmeparypy NOBEpX-
noctu 70°C,

KakoBa Oyzer TeMnepaTypa ero NOBePXHOCTH NPH pacCessHUM TOfl e MOUIHO-
CTH B ycJoBHAX cBobogHOoro obMeya BO3AyXa mpH Temneparype 55°C?

Pemenne: Tax xak T,—7T,=50°C, To BeadunHa €, HCNOJNb3yeMas B HOMOTpaM-
Me Ha puc. 9, 61u3Ka K NelHCTBUTEILHON BeJaHUHHE.

IlpoBezeM npsMyl JHHHK Ha puc. 9 or TOuRH ~+20°C na wmxane T, K TodKe
+70°C Ha wkane T,, otmMeTuM TOYKYy ee nepecedenus ¢ OCEBOH JIMHUEN. Te-
aepb npoBeleM NpAMYio JHHHIO OT Toukn +55°C Ha mkane T, 4Yepes TOUKY mepece-
venns Ha OCEBOW JIMHUHW k wkane 7, # NOAyYHM HOBYIO TOYKY [EpECceyeHHs
co wkanolt T,: +98°C, D10 1 eCTh HcKOMas TeMIEpaTWpa MOBEPXHOCTH.

ITpameuanne. Ha puc. 11 noxasaHa 3aBUCHMOCTb pA3HOCTH TEMIEpaTyp
OT K03(pdHuKEeHTa M3NyUeHHs HCHOHTYeMoro ofpasua € B Ciayuae, Korna a=0,1 M,
&;=1,0, a Temneparypa po3iyxa B saboparopun T, =20°C.

4, CoOTHOIIEHHEe HOMOrpaMM, MCNOJAB3YEMbIX B McnbiTaHusx A 4 B

CpaBuupas puc, 9 u 10, MOXHO 3aMeTHTh, YTO Pa3HOCTH TEMOepaTyp B He3Ha-
9YHTeNbHON CTeleHH 3aBHCAT OT BeaMuHub . [I09TOMY B HCHBITaHHAX u B npu-
BelleHa TOJbKO OJlHa HOMOrpaMma (ocHoBauHas Ha =5 Br-M~2.K-!),
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CooTHOLICHHE MEXKAY TeMNEePaTypoil HOBEPXHOCTH
o6pasua T, u paccesnneM tenda P B eAHHHIY BPeMEHH
npu TeMneparype OKpymalouieil cpeant T,
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HomorpaMma pjia onpeneseHns TeMneparyp Homorpamma aas oupenencHrs
noBepxHOocTH ofpasna T, npH Pa3nHIHBIX TeMNeparyp foBepxHocTn obpaidna
TeMnepaTypax okpyxasomed cpemnt T,. T, npu pasamYHLIX TeMIepaTypax
Cpeaunis pasmep obpasua a=0,2 m, oxpyxajouieit cpeant T,.
koopdyunent uinyueHus obpasua g,=0,7 Cpenumit pasmep o6pasua a=0,06 m,
Kostpduunenr H3ayueHHs obpasua
go=10,7
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Coornomenue mexpy npeBbllicHeM TeMIiepaTypul 06pasia Haf TeMneparypod
OXpyXalowed Cpennl H KoadduuueHTOM usnyuenus o6pasua e,
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1',,”— Temueparypa BO3AyXa B JaGoparto-

pun (+20°C),

T |~ TeMIepaTypa  NOBEPXHOCTH o6pa3ua

BO BDEMs BbiIepXKKU MPH TeMIllepa-
Type Bo3ayxa B JabOpaTopHu B
YCAOBHAX CcBOGOLHOrO OOMEHa BO3-
ayxa Cpeanu#t pasmep oSpasua
a=0,1 M
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NMPHJAOXEHHE F
Cnpagounoe

TEMJONMPOBOIHOCTD HAUBOJIEE LUHPOKO NPUMEHSEMbIX
MATEPHAJIOB

Tabanma 2

TenaonpoBOAHOCTh,

Martepnan 7, °C Br m=! K-}
Cepedpo 20 451
Me1b KpacHas (o4eHb yucTasn) 20 993
Meb 1povbIIIEHHAS 20 372
30/10T0 4HCTOR 20 _3u
AmoMuuuid 20 279
Jwpanomuaui (Al—Cu) 20 165
Marunit uncrsri 20 ¥43
Srextpon {(NI—S) 2 L6
Jaryus 20 81—116
JORTEEAR 20 113
Onoso ~ 20 66
Craap Ty 1IMHIOBas | & 59
Craas 200 52
Yyryr ¢ comepXanuew vricpoia 3% ’ 20 58
XpoviHpoBaHHas cTanb ‘ 20 10
Xpumosykeaeras cramp 20 s
Hirneas { 18 59,5
Hefiauaslep (Ni—Cu—7n) l Q 29,3
CBHHCI YHCTHIH i ¢ 35,1
Upa®uT crpeccuBaHu I 20 12_—171
OrHeynoprasg rauHa ] 100 _ 0512
Berou i 20 0,8—1,4
Kupnny cyxoi 20 0,38—0,62
JIncToBoe cTexio . 20 0,76
B |
bane ¥r 3
Pesura L 20 0,13—0,23
IMaexcuraac 20 0,184
Liennynon i 20 0,?] 5
Iocpecuna GyKa, BAOIb BOJOKOH . 0,36
IlpeBeciina nyGa, MOMEPeK BOJIOKOH 20 0,17—0,21
Jpesecina Ay6a, BLOJAb BOJOKOH — 0,37
CocroBasi ApeBecuHa, NONEPCK BOJOKOH 20 0,14
CocioBast ipepecHlla, B10Mb BOJOKOH — 0,26
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ITPHACKEHHE G
Cnpasounoe

WU3MEPEHUE TEMNEPATYPbI

1 Odmme nonoxenusn

Onncanue OGBLMHLIX NPHGOPOB, HCNOJL3YEMBIX [JIsi HM3MEPEHHs Tevneparypul
80371VXa A KHAKOCTell, Haupuvep, PTYTHBHIX HJH CIOHPTOBBIX TEPMOVETPOB, HC AB-
JSCTCH  LUeAblo A3HHONO TNPUNOXKCHHA. DTH NPHOGOPEL M MeDPbl INPEeLOCTOPOIKHOCTH,
KOTOpLIC caelyeT NPHHHMAaTh NMpu HX HCIOAh30BAHHH, XOPOIIO W3BECTHH M OMHCAHEHL
B COOTBETCTBYIOUleH TeXHHUYECKOW JuTepaType. TO Xe camMoe OTHOCHTCH M K MeTO-
AaM HsMepCHHA € OOVOLLb) TEPVMOMETPOB CONPOTHRAEHHS (0COGEHHO NIATHHOBBIX
TePVIOVMeTPOB CONPOTHBJEHHA), a TAaKXKe TEPMHCTOPOR M TepPMONap, KOTOpHE o6HM-
HO HUCMOJb3YIOTCS AJAsS H3MEpeHHS TeMIepalypel TBePAbIX TeJ TemIoeMKOCT: u3Me-
pPUTCILHOTO YCTPOHCTBA JAOMXKHA OLITh Mana Tya CPAaBHEHHIO C TeIIOEMKOCTBIO HC-
OHTHBaeMoro o6pasma. KpoMe TOro, TelJOBOe  COIIPOTHBJAEHHE MeXKI1y H3MepH-
TeJbUBIV  YCTPOHCTBOM M 08paspyov AOAXKHO OBITb Majio, a KOJIHYeCTBO Telna,
TepclasaeMoe COeJMHHTEJbHHIM NPOBOAEM, MHHAMAAbHO. MollHOCTb, NHTawllas
naTeHK, AOJKHa OHITh HeBeJHKa, 4TOOH He OBIJIO HeXeJIaTeNbHOrO caMoHarpesa
JaTiHKa HJIH HarpeBa HCOHTYyeMOro ofpasua 3a cueT RaTudka

B rTov caydae, KOTAad MeXAY TEMAOPACCCHBAOUMY HCUBITYCUMBIM 06pasumoM o
CTCHKAMH HCIHITATENbHOA KAMepsl HMEET MeCTO Telolepelaya, OUeHb Bax<ilio 3HaTh
TeMrnepatypy IOBepXHOCTell MarepHaJoB, yyacTBywuiMx B Tennoofmedc. CymecTayior
ABa MeTola H3MepeHHsT TevIepaTyph NOBEPXHOCTH. B OZHOM H3 HHX H3MepHTENb-
HOC YCTPOHCTBO HAXOJAUTCH B HENOCPEACTBEHHOM KOHTAhTE C TOBEPXHOCTbW, Tewulie-
D.TYDY KOTOPOH CJjeldyeT H3MepUTb, B APYrOM — HCIOLDEACTBCHHLIE KOHTAkT OTCYT-
CIBYCT.

B caywae, ecnH HaMepsemass NMOBEPXHOCTb 3arpsi3HCHA CJAOEM MartepHana, Ko-
TOPHA TPYAHO YAaNuTh, METOM, NIPH KOTOPOM H3MePHTelbHOE YCTPOHCTBO HAXOXUTCA
B HeNOCPeCTBCHHOM KOHTAXTe C IOBEPXHOCTBIO, He jomyckaercs. Hanpumep, npu
HCITHITAHIN KOCMHYECKMX annaparos.

2. MeTonbl, OCHOBAHHble Ha MCNOJL30BAHHM SABJeHHH#A M3MEHEeHUs] UBETa WM
ABJEHHN NNaBJEHHS

Martepuanbl, LBET KOTOPHX H3MEHSETCH B 3aBHCHMOCIH OT TEMOepaTyphl, MpH-
MEHAIOTCH yaKe MHOro ser. Herorophle u3 HHX, KaK, Hanpumep, XUiKHe KDHUCTaJ-
JIBl, HENpepHIBHO MEHAKT CBOH LBET B MNpeleaax ONpejeeHHOro TeMmnepaTypHOro
JAHana3oHa.

TevnmepaTypa omnpelensiercs NOyTeM CPaBHEHHS 1LBETAa MaTepHaja C LBeTOM,
fIpHBeACHHHM B LOJOPHMETPHYECKOH TabaHIle

Hexoropble MaTepualH pPe3KO H3MEHSIOT CBOH LBeT NIPH NOBHILIEGHHH TeMIlepa-
TYpH [0 ONpeleJeHHOX BeNHUUHL], NPHUEM [BeT MaTepHaaa NOpH NOICIlyouleM
CHHMIKEHHH TeMHepaTyphl He BOCCTAHABJMBAETCH.

BuinyckaloTcsl UBeTHBE KapaHAalUH W coeuHasbHele JAKH AJs HAHECEHHA CJoes
TAKHX MATePHaJoOB Ha HOBEPXHOCTH, TeMIIepaTypa KOTOPHX H3MepseTcs.

IapecTHH TakXe KJeHKue JIGHTH, KOTOPbHIE H3MeHSIOT CBOHl [BeT NPH [OBBIUIe-
HUH TeMIepaTyphl Bhlllle ONpejeNeHHOrO 3HAUEHHS M cayxKalllie B KaueCTBE HHAHKa-
TOPOB TeMIepaTypH.

B OpyrHxX cayuasix OJisT H3MEDeHHsl HCNOJb3YIOTCS MaTepHasabl ¢ onpejejieH-
HOH TeMmmepaTypoil NJaaBJeHus

Bo Bcex NpHUBEeAeHHHIX HpUMepax, KOMJa PE3KO MEHsSIeTcsi CBOMCTRO Matepliasa
MOXKeT ObITb Onpene/’eHo TOJBKO TO 3HaYeHHe TeMnepaTypel, OPH KOTOPOM IpoO-
HCXOJIHT M3MEHEHHEe [IBeTa HJ/IM COCTOSHHA.

Inst onpeleneHuss HeCKOJbKHX BeJHUUMH TeMOepaTypel MOKeT OHITE WUCTOJb-
3opad naGop wMajoraGapHTHEIX HHAMKATOPOB, OXBATHIBAWOIIHX pa3uHbLIe TeMMIe-
D1 VDHLIE JHANA30HLL
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TouHOCTL H3aMepeHUi, NOCTHraeMas ¢ TOMOWLI0 YNOMSHYTHX HMHIWKATOPQB,
3aBHCHT OT LeJoro psina (pakropoB, KOTOPble PacCMAaTPHBAIOTCHA HHIKE,

2.1, B 1ex caydasax, xorda AJ# ONpeieAcHHs TeMIePaTypbhl HCHOAb3YIOT H3Me-
HeHHe COCTOSIHHSI MaTepHaJja, OORYHO Heo0XOAHM HAaGOP HHAHKATOPOB, YYBCTBH-
TeAbHHX K pasiuuYHnM TeMmeparypam. EciAd cOCTOsiHME OAHOTO HHAMKATOpa Ha3-
MeHSeTCsl, a4 COCTOsiHHE CJeldylollero 3a HHM B pAAYy HHAHKATOpa HeT, TO TeMie-
patypa TNOBepPXHOCTH HaXOANTCA B INpejenax MeXay TeMnepatypaMi, K KOTODHIM
YYBCTBHTEJbHBI 3TH HHAMKaTOpbl, MaKcuMajbpHas owHOKa H3MepeHHA B 9TOM CJavyae
OyjeT paBHA Pa3HOCTH 3THX ABYX TeMNepaTyp NpH YCJIOBHH, YTO NpelfOIpele.leH-
HBle 3HAYEHHA TeMIePaTyp, K KOTOPHIM YYBCTBHTEJbHH HHAMKATOPH!, HE H3MEHS.1HCh
o[ BO3NEHCTBHEM APYTHX (PakTOpOB.

2.2, OwWHOGKH H3MEpEHHH TeMIepaTyphl C HOMOLIb}0 HHIHKaTOPOB, H3VIEHSIOWHX
CBOM UBeT, MOryT OHTb BHEI3BaHbH cTapeHueM. ECiH TakHe MaTepHajbl B TeuexHe
AOJIOro BpEeMeHM HCHOJb30BaJHCh NPH TeMNEpPaTypaxX JHUlL HEVHOI0 HHKE H(MH-
HaJbHOA TeMNlepaTyphl Ncpexofa OT OZHOTO LBETA K APYroMy, TO He HCKJAKYeHa
BO3MOXHOCTb, YTO NPH H3MEPEHHH H3MEeHEHHe [BeTa NPOH30HAET NDH TeMIlepaT\pe
HHJKe HOMHHAJbHOH.

2.3. Ha wmatepnasb, uyBCTBHUTE/NBHBEIE K TeMneparype, MoxeT TakiKe BAHSTb
MPHCYTCTBHE JKHAKOCTEH, MapoOB H'1M rasos,

2.4. Ecanm mnoBepXHOoCTb o6pasna MNOABEPraeTcst BO3AEHCTBHIO TelIOBOro H3.y-
q9eHHs, AOJXKHH ObITh NPHHATH ONpejeJieHHble Mephl NPelOCTOPONKHOCTH.

2.4.1. Ecau MHAHKATOD INOKpHIBACT HeBOJbIUYI0 YacTh MOBEPXHOCTH, NOLBED-
KeHHOH BO3AEHCTBHIO M3JYUYEHUs, TO CHAe[yeT MPHHATb Mephl K TOMY, 4TOGH ,IH-
JHKAaTOP He HarpeBaJcsi BCJAEACTBHe H3jydenss. [as 3TOro A0CTATOYHO 3aULITHTB
ero MaTepuasoM, OTPAKAWIHUM JYyUH.

24.2. Ecau HHAMKAaTOD NOKPbIBAe€T 3HAYHTEJbHYI0 44CTh MNOBEPXHOCTH, MOIBCP-
JKEHHOM BO3AEHCTBHIO H3JyYeHus, TO JydemorjolaTesbHas CHOCOOHOCTb HHAMKATO-
pa He /JOJMXKHA 3aMETHO OTJMYaThCs OT JYYENOrjoulaTeNbHOH CMOCOGHOCTH MOBEDX-
HOCTH, HHaye HA TeMIeDaTypy NOBePXHOCTH OyAer OKa3aHO BJHAHHE CO CTOT JHb
HHAUKATODA.

2.5. Tlosbsysach yka3saHHNMM MeTOXaMH B YCJAOBHAX H3MEHEHMS TEMNepar) D,
CHgAYeT NOMHHTh, 4TO WHAMKATOP MOXKeT OTpaXKaTh H3MeHeHHe TeMOepaTypu C 3a-
masjHBaHHEM BO BpeMEHH, YTO OPHBOAHT K HETOYHOMY H3MepeHHI0 (akTuuecho#
TEeMIepaTyphsl NpU ee U3MEHEHHH.

3. Meroapl, OcHOBaHHbLIE HA HCNOJL30BAHMH JAATYHKOB MHEPAKPACHOrO HIAY-
YeHNn s

OcCHOBHBHIE 110JI0XKEHHsI, OTHOCALLHECSI K HCNOJb30BaHHIO HH(pPAKPACHOro H31y-
4eHHs, H3JI0XKEHH B NPHAOXKEHWM 1.

Hns onpeienenns TeMnepaTypel HeOOXOAMMO 3HaTh KO3(DQHUHEHT u3ayvyeHHs
JIyYeHCIyCcKaloulel noBepXHOCTH. KapTHHA HHQPAKpaCHOrO H3JydeHHdA, TOJYuyeHHAs
OpH CKaHHpPOBaHHM, OyaeT (axkTuyecKH KapTHHOA pacnpeleneHus IHEPrHU H3Jyde-
HHS, a He TemnepaTypsl. Hauayyiiue pe3yJbTaThl NOJNYYAlOTCA NPH HCNOJb30BAHHH
MeTOZa CPaBHEHHs ABYX HeGOJbIIHX YYaCTKOB IIOBEPXHOCTH, HMEIOUIHX OJHHAK( LVIO
TeMIepaTypy, ONHH H3 KOTODHX HMeeT NOBEPXHOCTHOe MOKPHITHE H3 Marepua.a ¢
H3BECTHHM KO3PODUIHEHTOM HIJLYYEHUS.

Tlnowanb, 3ausaTas JLaTIHKOM, JAOMKHA ObITbh MeHblIe MJAOMIAAH MOBEPXHOCTH,
TeMIOepaTypa KoTopofi H3MepsercA. IlosTtomy B caydae, korfa o0pasubl CJAHUIAOM
Majbl AN OOBIYHEIX AETeKTOPOB H3TyYeHHs, MOXET BO3HHKHYTb Heo0X0iHMOCTh B
HCIOJIb30BAaHHH HH(MPaAKPACHOrO 3JEKTPOHHOIO MHUKpockona. Jlag TOro 4rofbl 10-
JYyYHTb GOJBUIYI0 TOUHOCTb H3MEPEeHHs TeMIepaTyphl, Jyullle [0Jb30BATbCsl YCTPOH-
CTBOM, YJaBJAHBAIOWHM H3JAyYeHHe € HeBOJIbIIOA NOBEPXHOCTH  HCHHITYevoro ub-
pasna.

Heo6x0AHMO NOAYEPKHYTb, YTO BhHIGPAHHMLIH Y4acTOK MOBEDPXHOCTH LOAKEH o ATb
NOCTATOYHO IWIOCKMM JJs1 TOro, YToOHM H30eXaTb 3HAYHTEJbHOrO H3JYUYeHHS He B
HanpabsJeHyd jaTunka. Kpome Toro, CjeAyeT NpUHATh MepH. YTOOH K RATUMK/ He
HOCTynajso H3JydeHHe OT HOCTOPOHHHX HCTOYHHMKOR KaxK HENOCPEACTBEHHLIM [ eV,
Tak H B Pe3yabTaTe OTPaXKeHHS Ha [OBEPXHOCTb M3MEPEHHS,
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ITPHJIO)KEHHE H
Cnpasounoe

U3MEPEHHE CKOPOCTH BO3IYXA

I{38ecTHO HeckOJBKO NMPHGOPOB AJA H3IMEPeHHS CKODOCTH BO3AyXa

1 OauuM H3 CaMBX CTaphX NPpHGOPOB ABJSETCS YalIeYHHH aHEVOMeTp, HcC-
nonbaveMblt TJaBHHM 06pasoM B MereopoJiorudH. CKOPOCTb BpAalleHHST KPecToof-
Pa3HO PAacCHOJIOKEHHHIX YallledeK NOJA BO3NCACTBHEM INOTOKAa BO3LYyXa COOTBETCTBYET
CKODOCTH BeTpa, WKany KamuSpywor B M/c. IlHamasom M3MepeHuli OYeHb UIDOK,
H B CEPHIAHOM INPOH3BOACTBE YalledHhHEe AHEMOMETPH! BHUTYCKAIOTCA pa3/IHYHBIX pas-
Mepos [Ipy momomm MamoraGapuTHoro aueMomerlfi MOXeT GOHTH H3MepeHa TKO-
pocTb BO34yXa B MaJoOM oObeMe, HanpHMep, BHYTPH HCIEITATENbHOH KaMephl

2 Tepmomerp Kara — ocoOblit BHJ CTEKASHHOTO TEpMOMeTPa, B KOTOPOM HC-
0 1b3y€TCA OXJaxAalollee AefCTBHe KOHBeKUMH [IpHHUME neHCTBHSL TepMoMeTpa
3aK104aeTcd B H3MepPeHHH BpPeMEHH, HeoGXOAMMOro s OXJaXKIeHHS NpelBapH-
TeabHO HATPETOro TepmoMerpa, Hampumep, ¢ 38 mo 35°C. Tepmomerp npumMeHsercs
1A u3MepeHHii B IpefleaX JAManasoHa cKopocTefi npHOauamTesvHo oTt 0,05 10
10 *t/c » npu TeMnepaTypax mpubausureasio ot —I10 po +30°C. O1naxo, 5TOT
cnocoll Heyno6GeH, TakK KaK IOocje KaXNMOr0 H3MEPEHHS TepMOMeTpP JOJXKeH BHOBb
Hd4rp *BaTbesa

y  Oxnaxnawollee JeHCTBHE KOHBEKIHH HCIOJb3YeTcd TaKxkKe B TepMOaHEMo-
MOT e HHUTbIO HakKajJa H B TepMOaHeMOMeTpe, YYBCTBHTE/JbHBLIM 9SJIEMEHTOM KOTO-
puro spJagerca pesuctop ¢ orpuuarteabiniM TKC. B o6oux caysasx Ha 4yBCTBH-
TeNbHEH 3JIeMEHT TONAEeTCS TOK ONpelesIeHHON BEJHYHHBI H IPOH3BOJHTCH €ro Ha-
1pes A0 9TaMOHHOH TeMIlepaTypH. IIpH NPOXOXKIEHHH TOTOKAa BO3RyXa 4Yepes 3Je-
‘[eHT TeMmIeparypa NocjeldHero fIOHHXKaeTcss DBesHYHHA OX/aXIeHHS NlaeT BO3MOX-
HOCTb ONPENeNdTh CKOPOCTh BO3AyXa UyBCTBUTENbHHIN 3/JE€MEHT B IMepBOM Ciyyae
npencrasaser co6oft cBOGOLHO HATAHYTYIO NJAaTHHOBYIO HHTh, a BO BTOPOM cCJaydae
sBasiercs pesncTopoM C oTpruaresbibiM TKC Tak kxak Takne 37eMeHTsl MOTVT
ABITh MajhX Pa3MepPoB H HMeTb HH3KYIO TelJoeMKOCTb, TO OHH MOTYT HMeTb HH3-
LAYV TEIJIOBYI0 MOCTOSIHHYIO, YTO JaeT BO3VOXKHOCTh H3MEPHTh BO3NYIIHHWHA NOTOK
ourh ManoH IJOWIAKH NONepedHOro cedeHuss DTH NPUOOPH HMeloT ocoboe 3xa-
Y01 ¢ A8 M3VIEDEHHA MaduX cxopocteii Bo3Ayxa Cepuiinoe NPOH3BOIACTBO Tpeny-
cMaTpHBAaeT HX HCIOJb30BaHHE B TeVNEPaTypHOM [AHaNa30He NPHONIH3HTENBHO OT
—30 ano +100°C Uro Kacaercs TepMoaHevoveTpa C HHUTBI HaKaaa, TO OXJAax-
nawuiee OeficTBHE 3aBHCHT OT VITa MeXTY OCbI0 HHTH HAaxKajJa W HaNpaBJCHHEM
BO3AYUIHOTO TNOTOKa HO(‘KOJIb}\y UX O axjaninuee ﬂe!"xcmne MUHHMAJLHO KOrJda BO3-
AVIOHKP HOTOK NapaJjijiefleH HATH, TO, IOBOPauuBasi TEDMOABEMOMETP C HHThIO HaxaJa,
MOXKHO C BBICOKOR TOYHOCTbIO ONpENeNHTh HampaBJeHHe BO3AYIIHONO NOTOKa

Cnocofrl, OCHOBaHHLIE Ha HCNOAb30BAHHU YaleYHBIX AHEMOMETPOB H Tepvo-
merpa Kara, npHemjaeMb TOABKO AJst 0OAblIAX KaMep (Hanpumep, TakuxX, B Xo-
TOpble MOXKeT BOHTH dYeJOBEK), TOIZa KaK CrnocoOhl, OCHOBAHHbi¢ HA HCHO/b30BaHHH
TePMOaHEMOMETPOB, NMPHEMJIEMH A/ MajBIX Kamep.

Jpyrue crnoco6H, NpHUrofHble AJS H3MepeHHS CKODOCTH BO3AYXa B KJHMaTH-
gecKux kamepax, OIHCAaHM B MONyJaApHOR JuTepaType.



C. 32 TOCT 28236—89

IIPHJIO)KEHHE I
Cnpasoynoe

ONPEJEJEHUE KO30PHIUEHTOB U3JYYEHUA U JYUENOTJIOIMEHHA

1. Beepenune

Kak yXe ynoMHHAa/0Cch B NpHJIOKeHHH C, TelIo0OMeH AYYeHCNYCKAHUEM MeX-
Ly ABYMs TeJlaMH, HMEIOIUWMH pasHbHe TeMIepaTypbl HOBEPXHOCTH, HAalpumep, MexK-
Ay HCHHITYeMBIM OOpasuoM H CTEHKaMH HCIBITATeNbHOH KaMephl, 3dBHCHT OT H3Jy-
YyaTeJbHOH Cnoco6HOCTH ofpa3sua M JyUemorJouaTIbHONH CIOCOOHOCTH CTEHOK Ka-
Mephl. IlosToMy aas Toro, uroGbl HMETb BO3MOXKHOCTb CHeJNaTb BBIBOT OTHOCHTE.Ib-
HO TOBeIeHHs1 00pasioB B YCJAOBHAX 9KCHJAyaTauWH Ha OCHOBAHHM Ppe3yJbTaToRB
UCHEITAHKS, HeOOXOLHMMO 3HATb M3/1yyaTeAbHYIO H JiydelOrJIOWIATeNbHYIO CIIOCOGHOCTE
NOBEPXHOCTE!, YYacTBYIOILUX B TemjoobMeHe JydencnyckanneM. OcobeHHO 3TO BaX-
HO A/ TemJopacceHBAIOIMX 06Pa3LoB.

B wuacrosimiem NPHIOXKEHHH DAacCMaTPHBAIOTCSA, TVIABHBIM 06pa3oM, MeTOAH Of-
pelesieHHs] H3JyYaTeNbHOH H JYYeNOIJIOULAaTeNbHOH CcnocoOHOCTH, ofecnednBaomiye
LOCTATOUHYI0 TOYHOCTbH M HMEIKINHe INPAKTHYeCKOe 3HA4YeHHe [JIA KIMMAaTHUCCKMX
UCNBITaHUH, a TakxXe TpebyloulMe CpaBHHTENbHO HeGOJBLIOTO KOJHYecTBa 0O6Opy-
NOBaHUS ¥ MaJgniXx 3aTpaT BpeMenH. TOuHme H3MepeHHs, TaKue, KaK ONperejcHHe
H3MyYaTeabHOH M JIydenorJollaTeslbHOH CHOCOGHOCTH B KaMepax, HMHTHPVIOIIHX
YCJIOBHSI B KOCMHYECKOM IIPOCTpPaHCTBe, TpeOyioT InpHMeHeHHs GoJee AOPOrocTosi-
KX MCTOAOB. ECJH HMeeT MecTO COMHeaHas PagHALHA, TO HeOOXOAHUMO IPHHHMATh
BO BHHMaHHe pa3JjiH4ue CHeKTPOB MNaJalOLIUX ¥ YXOAALMX BOJNH H, CJCLOBATEJbHO,
CTENCHbL NOTJIOWIEHH COJMHEYHON paldHanud, OTHOCHTENLHO [1aHHBIX METONO0B [J0JXK-
HBl OuITh CAeJaHBl CCHVIKH Ha COOTBETCTBYWOULYIO JHTEPATypPy.

2. Teopus m3ayueHus

TIpuBeaenHass HHXeE TEOPHS H3JYYeHHST OTHOCHTCSI K METOAAaM ompelejieHus
Ko3(dHHeHTa H3IYyYEHUS H JYYelOT/IOUICHHS, H3NOXKEHHbIM B II, 4.

MoutocTs u3nyuennss M, u3jyuacMas 1 noaycdepy ¢ enHHHIB IIOBEPXHOCIH
PEaJbHOTO Tela NPH OMNpelesieHHOR TeMIeparype, CBiI3aHa C COOTBETCTBYIOLLEH MOUI-
HOCTbJO H3AYyYeHHA HCPHOro Tesa M, npu To#H XXe TeMmIepaType CJAELYIOUIHM LHpa-
JKeHHeM

M- M;.
M, — onpepensercs no sakonwy Credana-Boabumana
M =aT?, (14)
rae T — rteuneparypa, K;
o — nocrosnnasg Credana-Boabumana
¢= 5,67- 108 Br.-u—2.K—%;

¢ — HHTerpaibHblil KoahdHIHEHT NoaycepHyecKoro M3JIydeHHs.

Pacnpesie/ieHHe 3HepruM H3JAyYeHUs B cleKTpe abCOMIOTHO YepHOro Tenaa Ipu
Texneparype T onpeleasiercst no dopmydae [lnanka, a IJIHHA BOJHBl Ayane MaKCH-
MaJbHOH HHTCHCHBHOCTH H3Jy4YeHist — MO 3aKOHY cMenlenus (Buna)

l\mlcT '—2189'10—3 MK, (15)
Ha npaxtuke paBenctBo (14) o6rluHO IpHMEHSIETCA B TAKOM BHIe
T \4
M=C ——) R
* 5( 100

rie Ce= 5,67 Br-m 2. K~4=20,4 xx -vu—2.-h—1. K4,
rie h — Bpeums, 4.
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51 peanbhoro Tela HMeeM CJlelyloulee BHpameHHe

o) - ol )

Jas TemnooGMeHa H3TyueHHeM MeXNY AByMs TelaMH NpH Temueparypas T,
n T, NOTOK Tel/ja Ha eIMHHLY NOBEPXHOCTH (3 olpelensercs no gopuyne

o= encd(—ig5) = (s )} an

BenuuynHa €13 KO3pPUUHEHTA JYYHCTOrO Telmtoo6MeHa 3aBHCHT OT KOHGQHIYpa-
UMK YY9acTBYIOL{UX B TelllooOMeHe NOBEPXHOCTEH, OT Koo(duuueHTa H3AVIeHHS 06-
pasna e; # Ko3dhdHUHEHTA JAYyYeNOrJIOIeHHs €; CTEHOK Kameph!

Paccvorpum dopmyay koadbHuueHTa JysKeToro TemnooOMeHa JABYX KOHUEHT-
pHUECKUX cdep, DaCNOJOMEHHHX OfiHAa B ADYTod, HJAH ABYX OECKOHEUHO /JAHHHBIX
UHJHHAPOB, pAacRONOMEHHBIX aHAJOTHYHBIM 06pas3oM, XapaKkTepH3YIOUHX cJaydai,
4acTo BCTPEUAIOUIHHCS NPH HONBITAHHAX HA BO3ACHCTBHE BHCIIKMX (PAKTODPOB KOIAa
HCNBITAHUWK B 3aKPHITOA HCIHITaTeJbHOH KaMmepe MOABEpraercs TpexMepHuiii o6pa-
sen Jlonyckas aubdysHoe oTpakenHe H NPHMEHUMOCTb 3aKkoHa JlamGepTd, momyunm

€o
E19= = y (]8)

Ag gy
I+ A ( £ 62)

1 1

rre A;, A;—njollas® paccMaTpUBacMex mnoBepxuocTefl Ha npakTiKe oTO O3Ha-
Y4eT, YTO YeM MeHbIIe MIoWAalh mosepxHocTH (06pasuna) As MO CPaBHeHHIO ¢ IL1O-
UaAbl0 MOBEPXHOCTH (cTeHOK kKauepnl) 4,, Tev Mesbme OyAeT BJHsHHE KO D@u-
HHEHTa JVYENOrJOULIeHHsl € CTCHOK LaMCPBl HAa BCJAWYHHY KosdduIMeHTa Jyducroro
TENI00OMEHA €3

3 IpakTuueckoe nmpHMeHEHHE TEOPHH M3JAY4YEHHs

31. Bennununa omubkKu

Jlorapudvuueckoe nubdepennnpoBatne panencrsa (16) naer

aM d
M

ToynocTh onpelesieRust e BhHpaxaercs ouruGxoit usMepenuii T u M, Tak kak
B OOBIYHBIX YCJAOBHSIX HCOBITAHWA (HCKJIOuYAas HAVUHTALUHIO YCJAOBHH KOCMHYECKOro
npoctpancrBa) T Haxoiurcs B npeleiax oT 200 o 400 K, oumnbxa B H3MepeHuM
TeMIepaTyph, Hanpumep, MNpu H3Mepennd Ttemuepatyph 200 K, pasnas 025 K,
upuBefler Kk obmeit omubke B 0,5% TIIpu Temnoo6meHe H3AyYeHHeM OWHMGKH H3Me-
PeHHH JBYX TeMIepaTyp HMeloT GoJjibllloe 3HaUeHHWe, T € HeOOXOAHMO TOUHOE H3-
MepeHne pasHocTH ofeux tevneparyp (T,—73) m OIHOA H3 JABYX Tevneparyp T,
win T,

B Bennuyunbl M u Q BXOAWT 3JeKTPHUECKass MOLIHOCTb, KOTOpas pacceuBaercs
B ofipasme U OTBOJAHUTCA Uepe3 ero MOBEPXHOCTb ITa MOUIHOCTb CTAHOBHMTCS DPaBHOM
MOIIHOCTH H3JIyueHHS TOJBKO B TOM CJyuyae, KOTAa Teljonepelada KOHBeKmue# cra-
HOBHTCA DPaBHOH HyMmo (T € TOJNbKO npu GapoMeTPHYECKHX ZABACHHAX HHXKe Be-
auYnHb, Jexameln oxkoso 0,01 H.wm—2 B cayuae oTcyTcTBHA OTBONa TeNJa dYepes
MOHTaXKHble NPUCNOCOBNCHuUS).

32, Imana3on BOJH H 3HePreTHYeCKHA CHEeKTp TemJo-
BOTO H3JYyueHHUd

Ha puc 12 npuBemeHB AMHHB! BOJH Amaxe A/ PASAHYHBIX TeMIepaTyp, Bepa-
XeHHHX B KeJbBHHAX, OIPH KOTOPHIX COMIACHO 3akoHY cMemenus (Buna) (ypas-
HenHe (15) HHTCHCHBHOCTD TEIJIOBOTO M3JydeHHs JOCTHraer MakchMyMa B 1pe-
Jejiax TeMNepaTypHOro JAHanasoHa, NpeAcTaBAdmollero OCOObIH HHTepec IJA KJH-

e dr
N +4—7~. (19)
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Mard9ecKHX MCHHITaHHA, Awaxe B OOJBIIHHCTBE ClyyaeB HaXOAHTCA B MajbHEA HE-
tpakpacHofi ofsiacTd CekTpa.

Ecau ¢opmyay [lnanka B NPHBEJEHHOM BHAe INPOHRTErPHPOBATH B Npejenax
or 0 A0 A H B3AThb OTHOIleHHe BeNHMUHHM My...A K CyMMapHOH MOLIHOCTH H3JY-
uyennst M, npu Toit Ke Temmeparype T, TO NOJyYHM NPHBEAEHHYIO Ha pHc. 13 3ap#-
CHMOCTb 3TOro OTHOLUEHHSI OT BeNHUHH AT H A/Amaxe COOTBETCTBEHHO.

Orciofa chemyer, 9TO JOJS MOWIHOCTH H3AYyYeHHs B AHanasone OT O 10 Aumaxe
cocTasjseT TOMBKO 259 cymMMapHOH MOIIHOCTH H3Jy4YeHHs, NOCKOABKY 729, wmoul-
HOCTH H3Jyuaercss B Auanasone oT O A0 2 Ayaxe, a 88Y, cymMapHO# MOUIHOCTH u3-
JydeHHs — B AHana3oHe OT 0 A0 3 Augke. Taxmm o6pasoM, ans u3MepeHMs H3JY-
YeHHsi B Tpededax BHUHEYNOMSHYTOTO AHANasOHAa TeMNepaTyp TPeGYIOTCS NEeTEeRTO-
Pl M3JMYYEHHs, KOTODhle COXPaHAIOT WYYBCTBHTEJBHOCTb B RaJbHeH HHpakpacHoX
oGaaciu cnektpa, Jas ONTHYECKOR CHCTEMBI TaKHX YCTPOMCTB MOMKHO HCMOJB30-
BaTtb, Hanpumep, martepHan KPS 5 (449% TIBr u 56% TIJ) c npenenbnofi AauHOI
BOJIHHL OKOJIO 45 MKM

33.CyMmMapHOEe H3JYyUeHHEe

3uaueHdsi yAeJAbHOH CyMMapHOH MOLIHOCTH H3JydeHHs, NoJydenHble A pana
temiueparyp T mo 3axoHy Crebpana-Bosbumana (ypasnenne (14), nIpnBejeRd B
Taba, 3. YPOBHH MHHHMAJbHON MOILHOCTH H3JYYEHH#, KOTOPHe MOryT OHTb H3Ve-
PeHBl HMEIOUHMHCS B HacTosillee BPeMs JETEKTOpaMHM, JexaT B Ipefenax or
10-19 o 10-8 Br. Ilpu cpaBHeHHM H3MepSIeMHIX ypOBHell MOUIHOCTH H3JYYEGHHA C
I aHHEIMH, TIPHBefeHHEMH B Taba. 3, cieayer oOpaTHTb BHHVaHHe Ha TO, 4TO MO-
BEPXHOCTh, C KOTOPO# YJaBAHBAaeTCA H3NYYeHHE, H METeKTOp OGPasylT TelecHbiil
yros, NOpeJCTaBIAIOMHMA CPABHHTENBHO Maiyw dacth noaycdepsl. ITosTomy B 3TOM
cnyyae uaMepdercs Kod(OHUHEHT H3NyueHHs, NEPNEHAMKYJAPHOTO K NOBEPXHOCTH
En.

Ta6annma 3

Moaycdepuueckoe cymMapHoe M3JAydeHHE JAS Pa3JAUHLIX TEMAEPaTyp

T, K M,, Br m—? T, K M., Br m—?
4 1,45 10-% 300 459
10 5,67 10—¢ 400 1450
50 3,54-107! 500 3540

100 5,67 1000 56700

200 90,7 2000 907000

4. Metonpl omnpeaeteHnss Ko3aGHMIHEHTOB H3JIyyeHHs W JyYenorjJoweHns

41, O6mwne HOJNOXEHHUSN

B ykasagHbIX HHKe NOYHKTaX pacoMaTPHBAWTCA HauGojee oOOLIMe MeTOoAb
olipegesieHust KO3MGUUEHEHTOB H3NyUeHHs H JYy4elor/IOUIeHHS CTeHOK Kamephi, HpH-
MeHHMble K HenmbTandaM A u B.

Creayer 3aMeTHTb, YTO KOO((QHUHEHT JyuelOrJIOUIeHHS HELOTOPLIX MaTepHa.ioB
B 006pa0OTaHHbIX MOBEPXHOCTEH OLLYTHMO MEHSEeTCsl B 3aBHCHMOCTH OT Temiepa-
Typol. [losroMy onpenenchue hoadGbHUHEHTa JAY4Yenor]olleHHss HEOOXOJAHMO [POH3-~
BOAHTb B JHaNa30He TeMIeparyp, COOTBETCTBYIOU[HX JaHHOMY HCIHTAaHHIO.

42 OnpesesenHe BeJHUYHHH KO3OQPHULHMEHTOB H3INYUYEHHSH
H JYy4YeNOrJOULeHHS CTEHOK KaMepH

421 Hsmepenue Temneparyps. nOBepxHOCTU 00pasya ¢ u3secTHOU gearuyurol
TenAOpACCEsHUs npu Tenaoobmene MexOdy O0OPABYOM U OKPYNAIOWUMUL CTEHKAMY
Kamepv. 6 saxyyme

Fcau ofpasen mMeeT pasvepn, Oau3kue K pasMepaM HchmTyevioro obpasua,
H KoahdHUHENT H3AYUIeHHA €ro H3BecTeH, TO MeToX o6ecleunBaer MVakcHMajbHoOe
COOTBETCTBHE YCJAOBHH, HMHTHPOBAHHBIX B HCMBITATENbHOH Kamepe, AeHCTBHTENbHHM
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YCJHOBHSM BHellHeH cpeasl. J¢pdexTHBHag Jyyemorsolnare/bHas cnocobHocrb cTe-
HOK KaMepH B TaKOM CJydae MOXeT OHTb ONpeleliecHa NyTeM BHYHCJAEHHA Ha
OCHOBE MAARHBIX, [OOJYIeHHWX NPH H3MepeHHAX. ITOT MeTOX IPHMEHAETCH TOJbKO
TOrAA, KOT/la PAa3HOCTb TEMIepaTyp CTEHOK KaMepbl HeBeJdHKa (T. e. HaxXoIMTCA B
npelenax, DpeAlHCAHHBIX AJA HCMHITAaHHA Ha CyXoe Tellio).

4.22. Onpedencttie KOI(PPUUUEHTOS UBRYHEKUA NOBEPXHOCTU METOOOM CpPAGHE-
Hus ee U3AYHEHUS C USAYHEHUEM NOBEPXHOCTU, KOIPOUUUEHT u3ayuesus KOTopo:d
ussecren, g cayuae, ecau 0be nNOBEPXHOCTU umelnT OOUHAKOBYIO Temneparypy

Iass 3Toro MeroZa MOXKHO C yCHeXOM NPHMEHATb HeTeKTOPH H3JyueHHst C /J0-
NOJHHTENbHHMH JAeJeHHSMH, TOJMYYeHHHIMH B pe3yJbTare KaiHOPOBKH MO K03¢pu-
LHEeHTY H3JyueHds €, uTO AaeT BO3MOXKHOCTb LPOBOJHTH CPABHHTEJbHEIE H3MepEHUs.

Jnfa KanuGpPOBKM 4YacThb IIOBEPXHOCTH B HEMOCPICTBEHHOH OGJIH3OCTH OT Yyua-
CTKA TMOBEPXHOCTH, KO3(GHIHEHT H3AYYeHHs KOTOPOH cleAyer ONpeNeJUTb, NOKDHI-
BaeTCd IIEHKOH ¢ H3BECTHBIM KO3pHUMeHTOM H3AydeHHA. TemaoBoe CONpPOTHBJE-
HHUE 3THX ABYX BHOPAaHHBHIX YYACTKOB IOBEPXHOCTF JOXKHO GHITb, MO BO3MOMKHOCTH,
MaJo, TaK, 4To6n ofe NOBEPXHOCTH HMeJH OJHHAKOBYIO Temreparypy.

Crauana H3MepSIOT TeMIepaTypy H3JYUeHHS YYaCTKa NOTCPXHOCTH C M3BCCTHBIM
K03 DHUHEHTOM H3JAYUeHHA, NMPH 3TOM HA [KaJe KOdIQEPHUHEHTA H3JYYeHHS YCTa-
HABJHBAETCS M3IBECTHOE 3HAYeHWe. 3aTeM JeTeKTOp HAmPaBASKT B CTOPOHY HCMbI-
TyeMO# MOBEDXHOCTH, a WiKaay Ko3¢¢pHuHeHTa H3JYYSHHA PeryJHPYoT A0 TeX fiop,
noKa He JOUAYT A0 NpexKHero MOKa3aHUs TeMIepaTyphl H3TydeHHs. 3HaueHHe e,
CUHTHBAeMOe CO INKaJh KOIpPHUHeHTa H3/IAyUeHHSA, NPeACTaBJseT CPEIHIOI BeJH-
yuHYy, KOTOpas Bhillle (akTuueckolf. IIpuSop yJasiuBaer Kaxk OTpaxeHHHe, TaK H
HCIYCKaeMBle Jy4H; BeJHYHHA OTPaXEHHOro H3/JyYeHHS MEHAeTCA B 3aBHCHMOCTIH
OT DPAacCCTOSHHS MeXJY [OBEPXHOCTbI H AeTeKTOpoM. [IOCKOJBKY CpelHee 3HauenHe
£ BKJIIO4YaeT 00a BUra H3MEHEHHS, a UCTHHHAA BEJHYHHA € OTHOCHTCH TOJIbKO K HC-
fIOCPEJCTBEHHOMY H3JYYERHIO, TO H3 3TOrO CJeAyeT, UTO CpelHee 3HayeHHe g Go.blie
HCTHHHOH BeJHMYMHB, Tem He MeHee, Ha NpPaKTHKe TOUYHOCTb H3MEDEHHH 3THM MeTo-
J0M JROCTaTOYHA.

Ecnin Tpebytorcs Ooslee TOYHHE H3MEpEeHHS, TO MOXKHO INPOH3BECTH CpaBHeHue
3TAaJZIOHOB C H3BeCTHHIM KOI(GGHIHEHTOM H3JYYeHHS H HCHBITYyeMblX YacTeif CTEHOK,
KOTODHE AJs 5TOrO H3BJEKAlOTCs H3 KaMepH, NPH 5TOM BO3HUKAaeT HeoBXOIAHMOCTb
8 COOTBETCTBYIOIIUX CIenHatdHcTaX H 06OpYAOBAHHH,

43. ITpoBepKka MNOBepPXHOCTH CTEHOK KaMephH HAa MHHH-
MaJbHYK BEeJHYHHY KO3 (PHIUHEHTA JAYyYEeNOrJOIEeHHA

B TpeGoBaHHAX K JIy4emorJOUIATENIbHON CNOCOGHOCTH CTEHOK Kauephl, KOTOphie
TPeACTABAAIOTCH NpH HCOHITAaHWAX A u B, ykasawnl MuHHMAajbHble 3HAYEHHA K03d-
¢GUHHEHTOB JAy1eNorJaouleHHS. [loaToMy BO MHOTHX CJAYYaAX AOCTATOYHO yOeRUThCA,
4T0 KO3 ULHEHT NY4enorVOlIeHHS CTEeHOK KaMepHh IpeBHIlaeT ONpelesieHHYIO Be-
JHYHHY. JTOr0 MOXKHO JOCTHYb, YKpDeNHB Ha CTeHKe KaMephl MJacTHHy, Koapdu-
HHeHT JyUeNOrJOUEeHHss KOTOpoll paBeH 3aJaHHOA MHHHMAJbHOX BennydHe. CKaHM-
Pyd CTEHKH M UJACTHHY € INOMOLIbio AETEKTOpa H3JYyuYeHHS, AOCTATOYHO OTMETHTD
60JbWIYI0 MMM MEHbUIYIO CTelleHb YePHOTH MJMACTHHH IO CPaBHEHHIO CO CTelleHbIo
YEePHOTH CTEHOK KaMepHl.

5. Beanununl K03 PHUHEHTOB H3NYUCHHS

BesuuyuHol KO3pPHUHEHTOB JYyuenorJouleHHsi pPa3JHYHBIX MAaTepHadoB NpPHBO-
AATCA B COOTBETCTBYIOUleH JuTepaType B B Tabu. 4.

6. Cnoco6bl NOBHILEHHA JAY4enorJouUaTeabHOA CNOcOGHOCTH CTEHOK KaMephi

6.1. [TokpuHTHs W APyrue cnocobu 06pabOTKH MOBEPXHOCTH

Oast toro uTOGE MOJYIUTH KO3GOHUMEHTH JydenorjolleHHs GoJbule MHHH-
MalbHbIX BeJIHYHH, MNPSIMHCAHHEIX JJs HenHTauuit A H B, NOBepXHOCTb MOXKHO
NOKPHTb COOTBETCTBYIOLIHM JiakoM mum o6paborath Apyrum cHocoboM (Hampumep,
MOABEpPrHyTh MeCKOCTPYHHO! 06paboTke, XHMHUEOKOMY YEPHEHHIO).

Crneayer 3aMeTHTb, YTO TePMHUECKH uepHBIE nBer He 00613aTeJbHO NpeaNoJa-
raer ONTHYeCKHit YepHBIH IBeT CTEHKH KaMephl; TakK, HanpHMep, NpPH3HAHH BIOJHE
npHeMJEeMBLIMH CTeHKH KaMephl, INOKPHITHE COOTBETCTBYIOUIHM OGeJitIM JaKOM.

62. MexaHHYeCKHE CTPYKTYPH

JlydenorJolatenbiylo CIOCOOHOCT MOXKHO 3HAUHTE/IBHO MOBHICHTD, HCIGJB3YH
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AJs CTEHOK KaMmepn s4YeHCTHle CTPYKTYypH DTOT C€NOCO6 NPHMEHHM, T 1aBHBIM 06-
pasoM, LJS KaMmep, HMHTHPYIOUIHX YCJIOBHA B KocMmoce. Jlns HCHHTaTenbHBIX KaMep,
KOTOpHE, KpOoMe HCNBTAHHA Ha XOJOA H CyXoe TelIo, TPHMEHATCH MPH HCILITa-
HEAX 0o0pa3loB B YCJIOBHAX BJAXKHOCTH, OH MeHee IIPHrOJeH H3-3a TPYAHOCTH 9B-
CTKH TaKHX ITOBEPXHOCTel.

BEJUUYHHDB KO3OOPHUIUMNEHTOB H3JYUEHHUGA

B Ta6an. 4 npuBeleHH BEJNMYHHB HHTErpajbHHX Kodbduuuentos noaycdepnue-
CKOro H3JydeHHs] € H Ko3(D(PHUMEeHTOB H3IJIYYEeHHS, NePNeHIAHKYJSPHOrO K IIOBepX-
HOCTH €n AJI1 Pa3/MIHHX MaTepHaJoB.

MoxHo OTMETHTb, 49TO IAJA Tea C TrJIaAKHMH YHCTO MeTaJJINYeCKHMH IOBEpX-
HOCTSAIMH CPeAHfil BeJHYHHA OTHOWIEHHA e/e, paBHa 1,2, n/A HeMETa/IHYecKHAX Tend
¢ TJaAKHMH TOBEPXHOCTAMH CpelHAs BenuuMHa paBHa 0,95, a 414 HeMeTaainye-
CKHX TeJ C LIEPOXOBATHIMH NMOBEPXHOCTSMH BeJHYHHA &/e, paBuna 0,98.

Koadduunent H3JAYyYeHHS MeTA/JIOB C NOBHINEHHeM TeMUOEParyphl VBeJHUH-
paercsl, a KOY((QHUHEHT H3JdyYeHHA HeMeTa/I0B H OKHCell MeTalJ0B ¢ NOBHIIEHHEM:
TeMnepaTypul yMeHbuIaeTcs.

Ta6anna 4
Koadduunentsl nanydenus npu temneparype ¢, °C

TloBepxHOCTD t, °C €y €
3040T0 NOMPOBAHHOE 130 0,018 —_—
400 0,022 —
Cepebpo 20 0,020 —
Meab noaunposannas 20 0,030 —
Menp nomupoBaHHAs, Clerka TycKJas 20 0,037 —
Menp mwepoxoBaras 20 0,070 —
Menpb uepHasi, OKHCNeHHas 20 0,78 —
Menp OKHCJAEHHAA 130 0,76 0,725
AMmOMHRKHH TNOJHPOBAHHBIA, JHCTOEOM 176 0,039 0,049
500 0,050 —
Aniomunnfi, TOKpHTHIH GpoH30BOH
Kpackoit 100 0,20—0,40 —
JIuTbe CHAYMHHOBOE, NOJHPOBAHHOE 150 0,186 —_
Huxkenp THCTHI, HeNONMPOBAHHEI 100 0,041 0,046
Huxkenr moaupoBaHHHA 100 0,045 0,053
Mapranen nosupoBaHHHHA JHCTOBOH 118 0,048 0,057
XpoMm MOJHPOBaHHH 150 0,058 0,071
Cranb OUHLICHHAA TpaBJ/eHas 150 0,128 0,158
Cranp ouHUlieHHas IMJHPOBaHHAA HAXK-
LaKoM 20 0,24 —_
Cranb, NOKPHTash PKABUHHOM 20 0,61 —
CranbHOA WpoKaTr 20 0,77 —_
130 0,60 —
Yyryx 100 0,80 —
CTaAb CHIABHO PXaBas 20 0,85 —
Cranb OKHCACHHAS 80 0,613 —
Cramp nHepxasetouian (X5CrNil89):
RMOJAHPOBAHNAN 50 0,11 0,11
115 0,12 0,13
180 0,13 9,14
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Hpodoasmenue raba 4

[ToBepxHOCTD t, °C ¢, 3
noxBepruyTas neckocrpyitnoit o6pa- —70 0,44 0,43
GOTKe, IepOXOBATOCTb [OBEPXHOCTH +40 0,46 0,45
{cpenue apHdMeTUIECKOE OTKJIOHEHHe
Ra=2,1 MKM)

(UCO P468) + 150 0,48 0,47
Lluux, okucIeHHBIE A0 ccporo uBera 20 0,23—0,28 —

CBHHell, OKUCJIEHHBI 10 ceporo IBera 20 10,28 —

BuemyT gucThiil 80 0,340 0,366
Haxnax KpynHo3epHUCTLL 80 0,855 0,84
I'anna o6oXKeHHAs 70 0,91 0,86
Jlak pns pasuaropos 100 0,925 —

Kpacka (cBHHUOBH#I CYpHUK) 100 0,93 —

dmanb JakoBas 20 0,85—0,95 —

Jlak 4epHBIi MAaTOBHiI 80 0,970 —

Jlak 6axesMTOBHI 80 0,935 —

Kupmuu, crponteabnblli pacrsop, WTY-

KaTypka 20 10,93 —

Crekaa 90 0,940 0,876
[ToBepxHOCTh JbAA, BOJA 0 0,966 0,918
Jlex (rpy6uiit) 0 0,985 —

BonoMeproe CTekn0, NMOKpbITOe Caxkei

(Yyro/asHOA Kpackoir) 20 0,96 —

bymara 95 0,92 0,89
Hpesecuna (6yx) 70 0,935 0,91
Kposensuntit kaprou 20 0,93 —
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HH®OPMALLHOHHDBIE HAHHBIE

1. MocraHosaenuem Tocynapcrsennoro komutrera CCCP no cran-
aapram or 15.08.89 Ne 2566 BBeleH B JAelCTBMe rocyaapcTBEeHHBIH
crangapr CCCP JOCT 28236—89, B KauecTBe KOTOPOro Hemno-
CpeACTBEHHO MPHMEHEH CTaHAapT MeXAyHaponrHOH IJeKTPOTeXHH-
yeckoit Komuceun CT M3K 68—3—1—-74, ¢ 01.03.90

2. 3ameuanna K BHeapeHuio I'OCT 28236—89
Texnuyeckoe copepxkanue Craupapra MIK 68—3—1—74 «Ucnmul-
TAHHA Ha Bo3JelcTBHe BHeWHUX daktopos. Yacts 3. JlonoaHurean-
Has uHdopmauus. Pasnen 1. HcnbiTaHua Ha X0JOK M CyXoe Tem-
JO?» NPHHUMAIOT JJISl HCHOJb30BAHHUS M DPACHPOCTPAHSAIOT Ha H3-
JeNHus 9JEKTPOHHOH TeXHWKH HapPOAHOXO3SAHCTBEHHOr0 HasHaYeHHd.

Penakrop H. E. llecraxosa
Texuuueckuit penakrop B. H. [Ipycakosa
Koppektop P. H. Kopuazuna

<xawo B waGop 300889 Iloan » mew 29 U189 2,75 yea mew x.2,75 yen. kp -oTT. 2,67 yu -usn. n.
Tap 10 000 dlena 15 k.

Opneda «3uak [Touera» HaparenncTBO cramnapros, 123557, Mockea, I'C
Tun, «MOCKOBCKMR nedatunk». Mocksa, JISauK nep., (? ,Bﬂ;?OF&%cnencxuﬂ nep-, 3
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