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- 3uayenne Ry Beerfa Gosbliie HaHGOMBINErO H3 OTAGMABHHIX TePM
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aeyn Temmepatypa 1150°C, ‘uzi"i{apyikﬂdﬁ : Kakosa ;Loflxma OuTh
TOMIKHA C/OS AHHACOBOTO KHPIHYA,’ \noﬁm “TeMmepaTypa PacHOTo KHPIH-
wma me mpesHaia 820 °C? Hafiru 'reunepa-rypy Ha Buyrpeuueu nonepxuo-

o CTH CJ105 CH/IMKATHOIG KHpOHYa.

S 18 CTeHKa ONKTHO# YCTAHOBKE noxpm'a cHapyxm HBOJIHIIHOHHBIM

- caoem Tomumusoil 260 My, Ona o6orpeBaercs M3HYTPH TAK, YTO HA HAPYXK-
‘HO TOBEPXHOCTH H30/sIuu nmopjepxusaercs temneparypa 35°C. Oas usy-
WeHHs TENJOBLIX NOTeph B HIOAAUMIO Ha raySimy 50 MM OT HapyXHoll -
fI0BEPXHOCTH 3ajeJaHa TepMonapa, Kotopas mnokasana 70°C. Onmpegesurs . -
| TeMmepaTypy Ha IOBEDXHOCTH KOHTAKTA CTEHKH H H3OJALHH,
1.9, Haftn >KBHBaJIeHTHHA KO2()@HIHEAT TENNOMPOBOAHOCTH (B-mONE
PEUHOM HAMpaB/ieHHH) AJA IJOCKOrO KOHAGHCATOPA, KOTODHI COGPAH H:
2z jauctoB ajomuumenofi ¢oabrn rToamuroit 0,02 MM u 2 nncroa“nsonx'
LHOHHOf GyMary, UMeromei TeNJI0NPOBOAHOCTS A5=0,18 Br/(um- I() ‘i T0d-
sudey aucra 0,05 mas.
- 1.10. Jaa  npoBeaenus ncn&rauaﬁ CMOHTHpOBaHa CGOpKa H3 mms:
CTAMBHBIX JIHCTOB TOMUHHOA 0,5 MM Kaxuu:m. Mexpy aucTaMi NPOJIONKEHH -
pomap,xu H3041311HOHHD}1 6ymam 'romunﬂon no 0,05 MM © renjionpoBod- i
SCThIO ZLg ﬂ 116 "Br[ (MJK "Haum ' SKBHBAJICHTHYIO Tenuoupononuom’_f.‘.»{.
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i [ )%  nosepxuocrs Fp X 3 nﬂoro npamoro .
v £y : i per)pa B oxpymalom.ylo cpeny, HMElo-
) 1 Wyio . TeMOepaTypy - tug, TENMOBOR

3 . & notox Qp, BT, onpenenﬂercn o
e = . popmyae
.‘Puc 2.1. Hnocxax peﬁpncraa CTeH- Qp==0omAf th (mh), : (2-1)

rie Bo=Zto—fmo—H3OHTOIHAY : TeM-
fnepatypa y OCHOBaHHS pet')p
m= ]/apII/?\f — napanterp, u~!;  th (mh)=(1-—e—2m8) [ (1|-e—2mh) . —-’l‘aH-
renc  runepBosnyeckuit; A — TEmIONPOBOAHOCTD MaTepﬂa.na peﬁpa :
Br/(m-K). '
 Tenaosoft notok Qr, BT, ¢ rnagxofi nosepxrocTs Fr CTeHKH B npome~
HYTKAX MERRY pedpamn .

. Qr—~ Qr (fo—tmz)) Fr— Gr (to—tmz) (I—Ilﬁ) Bl, v (2 2)

’J.\e n— KOJIH'IECTBO vp,_ﬁep na 1 M mnp:nm CTEHKH; l—,umma cremm
{mmmua’ peﬁpa) Mo - '

ymuapumﬁ -rermoaoﬁ noToK Qo npu rennoomarle € opeﬁpem(oﬁ 1no-
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HEI 40 xpyr.mx peﬁep c IIOCTOSIHHOH ToAmuHON 1 MM nnaaxe'rpom
.Ko-rmue 06ayBaloTcs BO3LYXOM, uMewommyM TeMnepatypy 15 °C. K
HHeHTH TeMJIOOTAAYM C€O CTOPOHEI BO3ZAyXa 22, €0 CTOPOHHL  Maciz

2.12. Bo cxo/bk0 pa3 YMEHLIIHTCH TEMAOBOH NMOTOK, NMEpefaBaeMBIN -OT:,
Macaa K BO3IYXy, €CIH B ycaoBusx 3ajauy 2.11 1py6H oxaaguteas Oyayr -
Gea opeﬁpenum’ Onpene.nmb Tenmeparypy Ha KOHHE peﬁpa ecau npunm

°C . :
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3.4. Tennoo6Gmen B YCNOBMAX SMeKTpUuecKoro narp,_sa

" Ilpn npoXoxfenny 2JeKTPHYECKOTC TOKA IO NIPOBOJIHAKY unmmnpuqe-
- ckoii (opmbl auamerpod do 1 AMMHON 'l TeMiepaTypH PaccUuTHBalOICH MO
'(bopMy.naM (3.12) u (3.15), B KOTOPHX gy BHpaXaeTcs Yepes NEKTPHUe-
e v.'napahjerphll cuay TOKa, A; U—nanpsm(elme B Raa"—aﬂel(-
HUECKOR conpo'manemle npoaomuma‘ O’u .

Q=10 = IRy = URG .qf‘“z | (329)
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Pue. 4.1 Lnmmaapuveckui Piic. 42 I'Iapa.ni[e.nenim
_cTepxKeHb  aauHOi [=26 u pa- cTopoNaMu 2x, 2y, 2z
RHYCOM Fp

the ©s (uam odyskuus @) npan Foz=03 onpepensercs no q)opmynaaa

(4.1)—(4.3) u rpajuxam puc. TL.1 u IL2 npuaokenust A1 GeckoneaHoil

‘ AnacTHHH ToammHOR 26; O (wam cpynxl.ma @) npn Foz=0,3 onpenemer— -

. e no dopmyaam (& 5)—(4.7) = rpaju kay puc. 113 & T14 nprmox&emm
aas 5ECKOHe‘IH01‘O uﬂﬁnummqecxoro CTer{HSl PanmycoM ro.
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&= (0 6—|—1 5k.-) Jsr,

" goTopan cnpasepsmBa mpu kr<0,1. Ecm £:>0,1, T0 ai=1.
Han  sasxocrao-epasurayionnozo  pescusa npu - (GrPr
B OpH30HTANbHEX TpyOax Amuuoll [ cnpapefnuBa dopuyna

— d 004 y ‘
g =0.8 (Pe 22 ) (Gr PO (b ) ™.

‘ "-}::(Pe do /1) e =20--120; Re;,;<ésoo;'f"







20,16 Pry=015; Ny se=iznds
epaTypa Ha BHyTpemleu noaepxuocm cre}mn
Tennoornada Ha HAPYHHOE CTEHKE - (BHyTpeHHﬂﬁ TeII0HS
onpeaesercs qupMynou :

Nun &= Nu,







pacnonomeimu T

Nlim*ﬂ 154 ‘

.»ech neperopomkil éemeu‘ruoro 'ﬂma, e - ‘
5 fm—n 7851).,;;(1—4,1/3), o
C-ﬂli neperopomm KOHIIEHTPH'IECKOPO THl'la ‘: lb
"  Fame=l STDah(1—da/s)..

necr; h — paccrosHie Mexcny COCeRHIMA neperopo.u.xar.m,
_MpHHHMaeTcs S= ( 1,3+1,5)dy.

6.4, PacyeTHuie hopMmynsl o renr;oomaqé i
NpM Honepeydom obrexaniu 'rpyﬁ W MyuKoB

50) onpeneasionre BeJlHqﬂHH.
CpeARss TEMHEPATypa JKAAKO-
ITHIBAETCH 1O CaMOMY - y3KOMy - -

- B. cnenyxomax tjmpmynax (6 37)— (







Cpenﬂm TENVIO0TAA4Ya BCEro nyqxa ma,:umx ‘I‘pyﬁ

Nﬂnvu—NUmeq,Sz.







nyxa Ha paccroxmm 1u 0‘1‘ ﬂaqana cremm.

: Tpaaccimpuaropx—xoe Macno ¢ TeMnepa'rypoa 190°G ox.namnae‘m
npo'rexaa o cKopocTbio 0,4 Mfc BLOJL METAMMYECKOH DVHTH, TEMIepaT
pa_XotopoRk mnopmepxkEsaercs 20 °C, Haifrm Koacptpmmea'r -Temzoomaq
- €CHH JVIHHA MUHTH MO HANPaBIeHHIO HOTOKA 500 mM. - S

6.3. Baoab maockoff CTeHKH ¢ OGeHX CTOPOH HABHIKYTCS 'rypﬁ’y
NOTOKH ABYX XHAKOCTeH, B mpouecce Tem1ooGMeHa ¢ OAHOR CTOPONE K03
punuest TtennoorAawn 230, ¢ apyroii — 400 Br/(¥*-K). Bo cxkoabko pa
yBe/auuuTcs KOS(OHUHEHT TeNNONepesayl uepes CTeHKy, pasnenmomylo

. KHAKOCTH, ecCJdi CKOPOCTb HEpBOro NoroKa. nospac’rer B 2 paaa, g













‘ 630 Jlaum msa 'ren.nboﬁmeﬂnnxa Fitioy Harpeaa ‘B nyxa B niepsoy
oﬁmeumme ‘BOSAYX npoxo;mr mo. prﬁam (I/d>50) E rperonmﬁ

- 6.3]. Hafitn cpemuufi xos))HUHEHT TEIVIOOTAAUH B oxnap.m*_ ,
i Ayxa NpY TONeDedHOM OOTEKARHH MyuKa H3 BOCHMH PSAOB 'rpyﬁ € Iaxs.
¥ "‘,,ma'mmM pacno.no;xeuneM ‘Hapyxmm p,n Tp TpyG 16 MM, cKOpOCTb Bos- T

HBIM ,u.name’rpom
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pu'u satem NepexoxuT B 'rypt’)ynemﬂmﬁ
CJYIKHT CeYeHHe Ha BHICOTE pr, 3HaveRnH

POpPMYAL!







emmro pacmnpexmx $# cpeas: a) aas rasa, 6) s xane.nbuoﬁ
MNpunsite (GrPr) = 3aKmoueHHOR B niTepBAe 103—100. -

'Tpancd)dp\:a'ropuoe Mac.uo c. Temnepa'rypou 40 °C narpeaaewcﬁ'
’arpeBaT e rpyﬁal\m c 'reMnepaTypoﬁ Ha' nonepxnoc’m 110°C »
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eNI00TAaYH - H3-32 HA

»oﬁpaéom Ha ocHoBe mm, 1—9, Has Bcero nytn(a cpemmﬁ x‘qs(p(pmneu‘f_
TEenJI00TAauH L

BepxHOCTH i-r0 pExa Tpyo.
Tpr oaunaxoBod nonepxnocm 'ren
y













; :m nonuanaqeam ls, An, Bs npuaenenﬂ n ’.raﬁ.n. 15, npnnomenuﬂ.
'Cpenuax xoad:@unueﬂ'r Teu.noo'maqu npn uyampbxomm Knneuuu BOJJ,H
. . . : - 0,18 : '_ - L
: -E _—-—-—-—5 I5p qOoGﬂ
‘THe p;—-p.asneane HACHINEHRS, Ml'Ia' q-nnomoc'tb 'reunoaoro TIOTOK3,
Br/u? dopmysia npuMerEMa IpH ps=0, 120 MITa.
TMepeasi RpHTHYECKAR JOTHOCTb TEMJOBOND NOTOKA IpH nysapbxoaom
KUNHHH HCTHIX HeMErTa/NnieckHx ;xu,axocren Ha ropnsonra.nbnmx :rpyﬁax
B OAMTax L SR







3 noaepxnoc'ru HarpeBa 4 u2 npu nyampbxoaom mmeﬂma
‘eMe, eCJH MaHoMeTp- Ha nenapmene TIoKasHIBAET: AaBJeH

KHMeHne aonm -KOTOpas .nsmxcercs co cxopoc'rbm 2,2 ns/c Te\inep
-crenke Tpy6u 213°C. Hauna Tpy6u 2
-JIOBOR norox, nepe;taaaemﬂﬁ OT CTEHKH







rae tpl,z. mz, -—-Cpeﬂ.ﬂﬂe ymowe Koaq)q:nuneum'nanyuenﬂa nepnoro R
BTOpOl"O tex; Fi, Fe— mnowakn noBepXHOCTH TMepROrO H BTOPOro TelL.
-¥YraoBrte KOIMpHOHEHTH HIAYUEHHST ONPENENRIOTCH B IABHCHMOCTH OT . -
eomerpmecxux napame'rpos W cnocofa. _Pasyewerus .u.ayx Te1 B mpo- ”
CTPaHCTRE: ‘
1) nsa napa:menbnmx IHCKa C lleHTpaMll Ha oﬁmen Hopma.vm A 011'
naxoamun anamerpama d (puc. 10.1): E

01,2= 92,1 =[i - 1/1 + (-% 2]2,

Tae h— paccToAHne MEXRY AUCKaMH,

'Px n—?a, }/ =

: .rne h—pacc‘romme Mew;y nonepxnacm
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10.27. B TEIIOOGMEHHOM annapare KHIIH'I‘ paCTBOp npu
120°C. Crenxa anmaparta crenana u3 -m-ranonoro JIHCTA 'ronm.uno







B cﬂcreme }xmmocrb—mmuom paauocmo Oﬁ'hEMllle Kouueﬂ'rpauun B
mecrsa ¢ enﬂﬂunen HMBMepeHHs Ki/M% 2 B cHCTeMe rasmmum(ocm
' PA3HOCTHIC ‘TAPIHABREX JaBJCRAHR KOMIOHEHTA, : .
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sa .ﬂonosﬂﬁ rrponeccoa Maccooﬁueﬂa , .
: Hycceﬂbra IupdysHonroe Hucao (MHCAO IHepBylla Sh)
.m,m xoacpcpunﬂeﬁ-r MAacCOOTAATH ,
ﬂl jre!
Ny = — =
4 (Cze—cm)PD’

KOMIIOHEHTAa Y TOBEPXHOCTH pas;(ena q)as, Br/(m2-¢); Cio 8- C;m
‘cme.umme MaCCOBEIE . KOHUCHTDAIIH i-ro. KOMiOHeHTa Y nonepx:m'







Hapz;uazzbﬁoe 6aeneﬁue napa B0 anaxmom BOs,uyxe
JBTH ¢ NOMOIIBIO ncnxpouerpa' .
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 toum (tl l+t262)/ow.f,_?
»opM»yJIax (11 26), (11.27) n—GzlGl. o
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o Nup=C Re™ Pr0-83Gu19,

rae Nup=pI/D; Re—wl/v

OHPEHBJIHIOHIKB napamerpm l—.umma HOBE})XHOCTK chapeuus B H
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. Pnc(d)lzl Temnepa’rypme rpadmm OPA HPAMOTOKE (a)
Ke

Cpedneapudmerudieckusi HANOP — TIPH MaJOM H3IMEHEHHN HOCTH
TEMNepaTyp TEMNOHOCHTeNie BAOAb TOBEPXHOCTH TemOOGMena.” {Opy
Alg/Al<2) -
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‘Pauc. TL6. Tennonposonnoca‘b Ay BT/(M K), rason npa a'moc(pepaom
‘MABJICHUH: - - -

© f -~ MeTan; z-xucnopon 38— asor; 4 — soggHoft map; 5 — aMMHaK; |
yraeposa; 7 — DHOKCHA yraepond; 8—30)101)011 {rpasas wxaxna); ¢ ZAONYCTHM]
NpHOAMIKEHHEM HRavHbIMK AHArpaMMbl MOXHO  IIOJNb30BaThCA H IPH JaBJeHHA
B HECKOJLKO Pa3 INPeBHIRAIOMHX aTMocdepHOe . .
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_',f._YfBapnam 1a: QAB—59 KBT t= 106°C QBA_.746 &B
.46. 0,2 BTI(M K) e
C.

.,,..',Ha 10%.
1.49. 14,1 xBr.
. 3,16 kBT; 3,86°C; 92,7 °C.

1. a) 0,920; 6) 9,986; B) 0996 .
2. tx=49,4°C, Qp=189,4 Br, @=28 Br.
3. 9,1 Br/(m2-K). .
4. Qp=5624 Br, Q=1165 Br.
5. z=94°C, At=14°C,

3,4°C; 2, Af=6°C







6.26, 38,8 BTI(M2 K); 80 A,

6.27. 1) VYeenmuaTes: 4 —B 2 ‘pasa, —
o—3 2 pasa, I—sB 56 pasa, 3) yeeamt
B 1,6 pasa.

6.28. IlpumepHo IIO"C 884 B'rl(m2 K).

i w=5 wmfe: 1) 21,6 By/, ), 2) 43 B'r/(M?-Kj
6.30 1 BT][M K), 33 BT](M K)







. 2) B 31,6 baaa 6 s 193 pasa L

. B 657 pasa. = . .
. @=0,566; Q=704 B'r o
10.18. 410 K. R :
10.19. Ilpr 50 mm: 1) @=0,61; 2) Q= 74 BT, npx 200"‘
=0,17; 2) Q=47 Br.
10.20. 21,3 Br.
. 580 °C. ‘
. 4,05 B/ (Mz K‘); 195 KBT/M
23. 214°C.
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10.1. OcHoBHHE NOHATHZ H pacqerab!e tb pmyms
102. 3apaun . .

Tnaba opMHHAALATASR. l'Ipouec"

11.1. O6lupe TIONOKEHRA H - PACYETHEH
11.2.:3
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