M3BECTHUY
TOMCKOI'O OPAEHA TPYIOBOTO KPACHOTO 3HAMEHH TIOJUTEXHMYECKOI'O
UHCTUTYTA umenn C. M. KUPOBA

Tom 137 : 1965

TEMNJOOTAAUA BEPTHKAJBHOTO PAA TOPH30OHTAJIbHbIX
TPYE B YCJIOBUAX CBOBOJHOHM KOHBEKUHH BO3YXA

HO. A, 3AI'POMOB, 0. A KOPOJIEHKO
(Mpeacrapaena mpo. 1okt. I'. H. ®yrcon)

Ilpouece TEI00TAaun NyuxoB TPy B VCAOBHAX CBOOO1HOI KOHBEK-
1K onichBIeTcs cootHomenuext {1, 2, 5, G

Nu~fﬁh1w53). (1)

ITporeneno 3KCHNEPUMEHTANbHOE HCCIEJLOBAHHC SIBJIEHHA TEILIOOTIAYH
BEPTHKAABIIOIO PiZa TOPU3OHTAILHLIX TPy B BO3AVIIHON cpejie. Ilpn
5TON KpITEpHil Pr ocTaeTest NOCTOSIABIM o 3aBHCHMOCTS (1) npunnvaer Bus

Nu:f(&y%). ()

Omulthl HPOBOAMAMCH HA CHEIHA1bHOI yeTanonke (piuc. ). OCHOBUBIM
ee PJIEMEHTOM SBAAETCS MOJenb MyuKa, coOHpaeMast € 34/l@HHLIN BepTH-
KaJbHBINM arod S u3 oTAeAbHLX cTepkiefl. Kakiplil crepxkedb npei-
crapageT co0Ofl AaTyHuyio TPYOKY € HApVAHBIM awaMerpom [ =6 ama
g aannoil L = 100 mam. BHYTpPL JdaTYHHOH TPYOKH BBOJHTCH CTEKISTHHAN
TpyOKa ¢ BMONTIIPOBAIHBIM B HEE HIX POMOBBIM 3JeKTPOHAT PEBATE. T (puc.2).
ComnpoTusienne wnarpesateas xoaedgerca B npeaeaax 4,00 — 4,04 ona
(cpemiee R ==402 on).

[{pOCTPUHCTBO MEWAY JAaTYHHOR N CTeKAAHHOH TpyOrkamu 3amousi-
JA0Ch CJAOSMH A1I0MHBEIEBOI Qoabru ToaNIHHO{ o == (0,02 s

Kaxauit crepwenb cHA0XKAICH MeAb-KONCTANTaHOBOH TepmMonapoi H3
nposo108 @ == 0,1 sk, DPOJOKEHHON MEMHMAY JaTyHHOH 1 CTeKJIAHHOIT
tpy6ranmit. Tlocae10BaT@ABHOCTD OMEPALMH 110 H3TOTOBACHHIO TPYGOK MOK-
1O ysCHHTH 110 puc. 3. Cuall TepMONapel BEIBOJANJICH B CBEpJaeHHE d--0.3 mu
Ha cepeniiHe AJMHB TPYOKH H lipunaupascs. llpi cOopke ycrainoBkn cnau
BceX repmonap OblH Ha BepXHell oOpasyvioweii TpyGxu [3].

Harpesatean Bcex crepxuell npu cOOpke COEIMHSAHCH [10CIe10Ba-
TeapHO. [lhTanie TOKOM HarpesaTeJeil (1PON3BOANIOCH Yepe3 CTAOUAU3d-
top Hanpskenus CHI-220-0,75 u asrorpancdopmarop JIATP-1 PHO-205-2.
Moumocts N, norpebasemast yCTaHOBKO{l, H3Meps.Jack BatTMerpom /1B
kaacca 0,2.

Jlaa usamepedis 3. . ¢. TepMmoilap Obia TpHHSTA CXeMma ¢ o0l
XOJOMIBIM CHaeM. J. . C. TepMonap H3Mepsaach JabOPATOPHBIM HOTEH-
nuomeTpoy [T 3 kaacca. [ mepexawodeniss TepMonap HCH0JIb30BaICH
nepekmouareas Ha 10 repmornap.
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Puc. 1. Cxema sxcmepuMenTalbHOR ycTaHOBKH: 1—CTa0HAUIHDOBAH-

Hbiil BHIIPAMATENb; 2 —aBTOTPAHCcHOPMATOP;
nyuKa; 5—FopAYUi cnail TepMonapsl; 6 —xonoanbl

3—BaTT™MeTp; 4—MOLeb
@i cnafl TepMonapsbi;

7—repMoctar Xxogoaxoro cnas; 8, 1l-—repMoMeTph; 9—OTCHIHO-

MEeTp;

10 —nyabraibBaHoMerp.

Puc. 2. |—rxaryuaas TpyOKka, 2—narpes
—memIbif ToKonoABOA K H

aantag Tpyoka; 4
Kas 3amaska, 6- Tep

aredh HHXPOMOBDIH; 3—CTek-
arpeBareso; & --xapocToi-

MOmapa; 7—KOoALUEBOE NPOCTPAHCTBO, 3aUOMICHNOE
anomMnnnesoi GoaLroi. .



Puc. 3. Texuomorus w3rortomienud crepuus: l—iHxpo-
MOBast IPOBOJCKE; 2-—3—Ccnupanb HATPEBATEAS H TOKOMO-
BOAW; 4—5--nafixa ¥ noirotopka HarpesaTens; 6—crek-
JsiHHasT TpyOKa; 7—harpesatent B TPYGKe: 8—nHarpesa-
Tean, oOmortanHniét (Qoaprofi; 9—rTpy6ra natyHHas; 10 —
crepkenb B cGope; ll-—crepiuenn, HOKPHTEA KOUOTHIG.



Heo6xoaumMoe uHCAO cTepxHEl OO0BEAUHSAOCH B NMYYOK C IIArom S.
BeprukanbHbli#i pasmep miara peryJaupoBajcs ONOPHBIMH BMHTAMH.

Mogenr ycranasayBasaace Ha BHCOTe 40 c# HAL YpOBHEM CTOJA
BHYTPH CHEIHAJBHOTO KOXYXa, H3OAMPYIOIIETO €e OT ABHMKEHHS BO3AYXa
B MOMEUNICHHH.

MuHEMA/IbHOE PACCTOAHHE MOAEAR 10 CTEHKH KOXKyXa OblI0 He Me-
nee 20 cx. Temmepatypa oxpy:xawuedl cpeisl H3MepsJjach TEPMOMETPOM
THJ1 ¢ uenofi menenns 0,1°C. LHapuk TepMoMmeTpa pacnoaara’cs BHYTPH
KOXyXa.

OneiTel TPOBOANJKCH MPH YCTAHOBHBLIEMCA TEIJIOBOM pexume, B ombi-
TaxX 3aMepsJUCh: MOILHOCTh TOKa, norpebaseMas MOjeabio— N—I0 BaTT-

MeTpy; Temieparypa XOJOAHOTO crag (B Hauajge W KOHIE OmbTa) Il H £f;

TeMIepaTypa BO3AyXa BHYTPH KOXyXa (B Hauale H KOHHE OuwTa) £ u 7
TEMNEPATYPA NOBEPXHOCTH CTEpkKHEeil Moneau f,,.

[Tokasanue Kaxaofl TepMonapsl CHHMaJOCh MABAXKAB C HHTEPBAIAMH
15 MuUH. A/ NPOBEPKU CTALHOHAPHOCTH PeXKHMA.

Bcero 6vio nposeaeno 50 onuiToB. JlAfg KaAKAOTO OHLITA MOJACYHTHL-
BAJIHCh:

1. O0muil pacxoa remja MOJEALIO

Q.. =N Jam].

2. Tloreps Temsa OT TOPUOB CTEPKHEH, OT TOKOBEJAYLUN 1 COEJHHH-
TEJLHBIX [POBOJOB

, " w
Qn :"'Qn -+ Qn o Qn .

a) HOTEePH OT TOPLOB CTepMHEH NOACUHTHRAIHCE N0 opmy.ce

Qn = 2021 DA L,,; 14, Ta6a. 3—1]
0) NMOTEepPH OT TOKOBEAYIIHX TPOBOJAOR
" 27k \ '
Qu=1 At,,2n; [4, Tada. 3—1]
In 4k
N
B) MOTEPHU OT COCAHHUTEABHBIX TPOBOIOB .
m ) Qﬁ}»At
Q, =1/ 2Tt |4, rada. 3—1]
4/
In -~
d

B npusenenuux gopmyaax: Af Lo, — 1y fhg CPEANAS TEMie-
paTypa foBepXHOCTH cTepxHeil; D — nuanerp crepxueii []; n — uucao
crepxHeli; d' — nuaMerp coelMHUTENBHHX NpoBoaon (& = 0,0015 #);
f—obwas JUIMHA BCeX HepeMbluex Memay crepkuamu (7 = 0,008 a);
L’—o6masa n/amMHa COJAMHHTE/NbHBIX npoBonor [#]; - kosdduuueHr te-

BN
IJIONPOBOJAHOCTH MATepua.ia [—0 . [orepu Tenaa B onmrax He npe-
Mepad

Bocxoanan 10%.
3. Tenno, oTaaHHoe JyUeHCHyCKalueM OT KakKa0il u3 Tpyoonr

T .\ T, \i
Qo==CozyHep | [ =L} — (——fig) sm],
T [( 100 ) 100 [am]

e ey-—CTeneHb YepHOTHl CTepKHEeH MOjIeal,

B onbiTax nOBepXHOCTh CTep:xKHell HoKprBaaach caxelt (5,=:0,952. {4]).
Hey—B3auMHasT MOBEPXHOCTD,
' Just Bcex crep:kHeli (KpoMme 2 kpaliHnx) Beauurna ey NOACUHTHBAIACS
no ¢gopmyae '

-
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Hey = 2DL(a - arctgy @ —1— 1 a*—1), (4]
r e
S
4 — ——- .
D

Jlsg kpaiinux crepxuei
Hy = DL(a--arctgy @*~-1—y a*—1)

DL
2

[4]
4. Tenao, OTJaHHOC KOHBEKLUeil,
Ql\' == Qaﬂ Qx - Qn [3’”]-

5. Kosdduumenr tenmooraun crepuefi Moxeau

by Qx T s
C F Afn at*epad

cm cin

rae F ., —00KOBast 110BEPXHOCTh CTEPXKHS; /Z—UNCJAO CTEPKHEH.
ch ==DL-10 " M .&fcm — tw - t_f.

o noayueHHuIM 3HAUeHHsM o, M Af., OBLIH TOJCUYUTAHH KPUTEPUH
Nu 1 Gr u nocrpoen rpagux B xoopinuarax Ig Nu,--ig Gr, (puc. 4).
Kak Buano, B sorapudMuyeckux KOOpAUHATAX 3aBHCHMOCTL HMEET
JIHHEIHBIH XapakTep H, CAeJOBaTeIbHO, MOMET GuTh ONKCAHA yPaBHEHHEM
BHJIa
lgNu; = 1g C-i-mlg Grp. (2)

3HaueHHe BOJHYNH M AJs Kax oM CEPHH OIBITOB OHPEALASAI0Ch KAk
TaHITEHC yIva HakaoHa npaMo#t k ocu abcnuce, Cocrasassg U pelnas pan
ypaBHenHil (2) 10 JaHHBIM OMBITOB II ONpELEJCHHON BeJIHUYHHE M, na-
xoaum C.

Boian caeaanel nonwiTku HafiTH 3aBUCHMMOCTh Ko3(duuuenta C B uc-

S "
CJ1€IVEMOM UHTEpBaJge OT o st 37O Uean 1oayYeHHEe OUBITHBIE 3HA-

neHist Kos@@uunentos C Oblii naneceHsl Ha rpadux B koopannarax C

u 5 (prc. 5). Ms puc. 5 BHANO, uTO B4BHCHMOCTbL HMeEeT JIuHEHHBLI

£
Xapaxkrep u, CJI€10BATeAbIO, MOKET ObiTh ONUCAHA VPaBleHHEeM BHJa
lg {
C=1L4b .
D

3nauenue peauulisl § Tax ke, Kak 0 B UPEIBAYIGEM Cayuae, ompe-
desslen 13 rpaduka Kak Taurenc Hakaona k oci abeunce (b 0,08).
Mosicrapasin peanumuy b B ypaBuenue 1as Kauaofl CepHIl OUHTOB 1I pe-
rast 11X, waxousM k= 0,072,

AnaJornunnte MOnLITKI OBLIH CAEJAAaHN B OHpPEAC/CHIN 3aBHCHMOCTH

-
L

ntoor — - . B onccneayemon purepsaie - == 1,5-—4.0 3uavenue /M woj-
D D
CHUTBEIBACTCSI 11O VPABICHUIO
) S :
mo=0,38—002 = . (3)
1)
Taxny 06pasoM, KpHTEPHAIBLHAS 24BHCHMOCTh TCILIOOOMEHA IIpH CBO-

OO/UIOH KONBEKIMHI B BCPTHRAALHOM PALY B HHTEpBaJe b = 1,5 — 40

AdCTCs vVpanuenten
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Nu, = C Gry", : (4)

raie C= 0,072 - 0,08% (5), a m onpegeasercs us (3).

[lockoapky 3HAUUTENBHOE YBeJUUEeHHe Iara INPUBOAHT K TOMY, 4TO
Kaxpaas TpyOka OyAeT OXJamAAThCs KAK OAMHOYHKIH CTEepPKeHb, TO CJle-
AYET OujaTh, 4TO ypaBHeHue (4) mpuMer BHJI u3BeCTHOH GopMmysasl [5,6]
JJI5T OJJHHOUNBIX  CTEPIKHEH, OXJAaXKJAI0HMXCA TNPH CBOOOJHOM KOHBEKIHH

Nu, = 0,47 Gr %,

Kax Buano us dopmyas (3) u (5), swauenus m u € crpemarcs x 0,25
1 0,47, COOTBETCTBEHHO.

__ TlpomusBeneno cpaBueHne pacueTor op 10 Qopmyiae (4) ¢ OOBITHEIMU
3HAUEHNSIMH Og . Pe3y/bTaTel CpPaBHEHHSA II0KA3aAH, UTO MAKCHMAJBHOE

e

OTKAOHEIIHE DACYCTHBIX 3HAYEHHII OT ONBITHBIX He npeBbmaeT -+ 5%.
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