YK 621.455:536.24

BbIBEOP CXEMbI OXJTAXXAEHNA KAMEPDI
MHOI'OPA3OBbLIX XXPA HA TOIMJIMBE KNCJTOPO/A-
METAH 14 NEPCMNEKTVBHOIO HOCUTENA

H.I". MBaHoB, J1.H. KaHgo6a, M.A. Kaluanos, fOKT. TeXH. HayK
M.A. Knenukos, kaHanaaTbl TexH. Hayk B.K. CTapkos, B.B. ®efopos

MpoBeéH pacuETHLI aHanW3 BapuaHTOB OXNaXAEHWA
KaMmepbl KUC/I0POHO-METAHOBOIO [BuraTesns ¢ 3aBecoii 1 6e3
3aBecbl. Ha ero ocHose BblOpaHa CXema pereHepaTUBHOIO
OX/IXKAeHUs Kamepbl, 06ecrneymBaroLLias HafexHyo paboTy
KPA. [aHo onucaHWe KOHCTPYKTUBHOIO WCMO/HEHUS CU-
CTeMbl OXNaXKAEHWS.

Kntouesble cnoBa: >KMAKOCTHbIE PakeTHble ABWUraTenn, KMCNOpPOAHO-
MEeTaHOBBI ABUraTenb, KaMepa, CUCTeEMa OXNaXXAEHNA.

BBegeHme

BblbOp CXeMbl OXNaXAEHWS Kamepbl KWC/MOPOLAHO-MeTaHOBOro
ABurartens NPoBoAMTCA Ha 6ase 60/bLIOro OMbITa, HAKOMIEHHOrO B
HMO 3OHepromawl npw co3gaHun moLHbIX XXPA, taroin ot 200 fo
800 TOHH Ha KOMMOHeHTax TOM/MBA XUAKNA KACMIOPOA-KEPOCUH, U
Ha pesynbTaTax WCCNefoBaHWn BO3MOXHOCTW co3faHus XKPJ, Ha
KOMMOHeHTax TOM/JMBa XWAKUA KUCNOPOA-MeTaH, KOTopble NpoBO-
annuck B HMO JHepromaw ¢ 1981 r. [deTaibHO paccmaTpuBaeTcs
BONPOC 06 06ecneyeHnn HaAEXHOro OXNaXKAEHNA Kamepbl ABurare-
NS Ha BCEX peXKnumax ero paboTbl.
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1. KOHCTPYKTUBHbIE 0COBEHHOCTU N MapameTpbl CUCTEMBI
OXNaXKAeHUA KaMepbI-NpoToTMNa

B KayecTBe NpOTOTMMNA PELLEHO MCMOoNb30BaTb KaMepy cemeld-
ctea XPA, PA170 (171M), PA180 n PA191, oxnaxaaeMyro ropo-
4yum (KepocrHoM PI-1) 1 06nagatoLLyto BbICOKUMU 3HEpPreTUyecKu-
MW napameTpamu (HOMUHaNBbHOE Py = 262 Kre/em?, Ky = 2,75, yaenb-
HbI MMNY/bC B NycTOTE 338 cek).

3a BCE Bpems CyLLeCTBOBaHMS 3TON KOHCTPYKLUW U3rOTOB/IEHO
6onee 1200 3k3eMnnspoB Kamep 1 npoBeaeHo 6onee 4500 X orHe-
BbIX UCMbITaHWUIA.

C YYETOM BbICOKMX 3HEPreTUYECKNX XapaKTepPUCTUK Kamep Obl-
na paspaboTaHa KOMOMHMPOBAHHAA CXeMa OXNTaXAEHWSI — BHELLUHErO
N BHYTPEHHEr0, C 1CMO/Ib30BaHNEM B KayeCTBe OX/1aguTens Kepocu-
Ha.

BHyTpeHHee oxnaxpgeHve (puc. 1) obecneyvBaeTcs Tpems
KO/bLIEBbIMM LLENSMM Ha BHYTPEHHel cTeHke. [MepBas wenb pacno-
NOXEHa B MecTe COeAMHEHNS CMECUTENbHON FONOBKM W CpefHel Ya-
CTW. BTOpas u TpeTbs KO/bLEBbIE LLEN PACNONIOXKEHbI Ha CpefHel
4acTM KaMepbl B MeCTe COeIMHEHUS C MepPBONi CEKLMEN.

MakcumManbHy0 HapaboTKy UMeeT Kamepa, KOTopas B COCTaBe
nATY cO60pOK foBofouvHOro asuratens PA180 [1] npowna npu rno-
NOXUTENbHbIX pe3y/ibTatax 21 OrHeBoe CTEHA0BOe MCMblTaHWe C
CymMMapHoi HapaboTkoin 4000 cek B Amana3oHe M3MeHeHWs napa-
meTpoB py =10,3..26,7 MIMa n K, = 1,92...3,07 [1, 2]; npn 3aTom OT-
Ka3oB (fedpeKTOB) YCTA/IOCTHOrO XapakTepa, MNPensTCTBYHOLLMX
AaNbHEALWMM UCNbITAHUAM, He 06HaPY>KEHO.

Kamepa-npototun (puc. 1) COCTOMT U3 NATU OCHOBHbIX YacTeiA:
cMecuTeNlbHasA rOI0BKa, CPefHAs 4acTb, MepBasi, BTOpas M TPeTbA
cekummn. Bce yacTn coegmHAKOTCA C UCNOMb30BaHNEM CBapKu. Kax-
[as 13 YacTell COCTOUT M3 BHYTPEHHEN CTEHKM, B KOTOPOIA (hpe3epo-
BaHMEM BbIMOJIHEHbI KaHa/lbl OXNXKAEHWS, U CMasHHOW C Hel
Hapy»XHOM cTeHKu [1, 2].
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Puc. 1. Kamepa-npotoTtun

BHYTpeHHMe CTEHKN CMEeCUTENbHO FOI0BKW, CpefHeli YacTu 1
MepBOi CEKLUMMW BbINOSIHEHbI M3 GPOH30BOr0 Crasa, BTOPOW U Tpe-
Tbel CeKUuUn — 13 CTann. BHYTPEHHAA CTeHKa CpefHei YacTu umeet
HUKeNeBOe NOKPbITYE, & BHYTPEHHSAA CTEHKA NepBOi CEKLMM NMOBEpPX
HVIKE/IEBOTO MOKPbLITUSA — MOKPbITUE XPOMOM.

Moaaya TonMBa B KaMepy OCYLLIECTB/IAETCA Yepes MarucTpaiu,
MMeroLLMe TOKKe y3/bl, YTO MO3BO/SET KayaTb KaMepy Ha BOCEMb
rpagycoB B 1060/ NIOCKOCTW.

[N BHYTPEHHEr0 M HapYy>XHOr0 OXNaXKAEHWS Kamepbl UCMOJ/ib-
3yeTCa KEPOCWH.

Hapy»kHoe oxfiaxeHve OCyLLECTB/IAETCA CeLyHoLM 06pa3om
(cm. puc.1): 13 marucTpanum ABuraTens ofHa YacTb rOpPHOYero nocry-
naeT B KONIEKTOP A /18 OXNXAEHWUS NepBO CeKLUW 0 KONNEKTO-
pa C, gpyras yacTb MofaeTcs B KONNeKTop B, rae paspgenserca Ha
[iBa MOTOKa, OAWMH U3 KOTOPbIX HanpasnseTcs K Konnektopy C, a
BTOPOI — K cpe3y conna u 3ateM K konnektopy C. M3 konnektopa C
roptoyee no TpybonNpoBoAam yepe3 OTCEYHONW KnanaH roproyero no-

CTynaeT B Ko/inekTop D 1 ganee B CMECUTE/IbHYIO FO/I0BKY.
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PacuéTHas CXema OXNTaX[eHWs MpPeAcTaBieHa Ha puc. 2, usme-
HEHVie TeMMepaTyp CTEHKU 1 OXNaauTens NoKasaHo Ha puc. 3.
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Puc. 2. Cxema oxnaxgeHus kamepsbl gsuratens PA-170
T,°C
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Homep ceyeHus

Puc. 3. N3meHeHne Temnepatyp oxnagmTens (Tox,), MOKpbITUSA (T,), CTEHKM
CO CTOPOHbI MOKPbITUSA UnK rasa (T¢; ;) U €O CTOPOHbI oxnaanTens (Ter ) No
ceyeHunAM Kamepsbl gsuratend PA170

(KOMNOHeHTbl — O,+Pl-1; oxnagutens — PI-1; pgaBneHue B Kamepe
p« = 250 krc/cmM%, MaccoBOe COOTHOLLEHME KOMMOHEHTOB TOM/MBa
Kn = 2,63; 3aBeca — 2,3 % 0T pacxofa Tonavea)

73

- - [ E To remove this message, purchase the
S D LI D P D FTOOIS product at www.SoIithI)cuments.com



2. OCHOBHbIe NapamMeTpbl Kamep
KNCNOPOAHO-METaHOBbIX ABUraTenein

Mo pesynbTaTaM TepmorasofuvHaMMYecKuX pacyéToB onpege-
NeHbl XapakTePUCTUKN pasHbIX BapuaHTOB Kamep, OT/MyatoLmxca
[aBfieHNeM B KaMepe, KPUTUYECKUM CeyeHWeM, AvamMeTpoM cpesa
conna.

B Tabn. 1 npegcrtasneHbl AeNCTBUTENbHblE MNapameTpbl He-
CKO/IbKMX BapuaHTOB KaMep KWUCNOPOAHO-METaHOBbIX [ABUraTenei.
PacuéTbl npoBoAMNCL NPW MAaccoBOM COOTHOLLEHWN KOMMOHEHTOB
tonsimea K, = 3,5, HayanbHasa Temnepatypa kucnopoga 90 K,
HauanbHas Temnepatypa MeTaHa 117,7 K. B aToii Tabnuue p, — Aas-
NeHne B Kamepe cropaHus, d, n d« — COOTBETCTBEHHO AMAMETPbI Bbl-
XO[HOI0 1 KPUTMYECKOrO CeYeHUIA conen.

Tabnuua 1
MapameTpbl Kamep KUCNOPOLHO-METaHOBbIX ABUraTesnei

MapameT- BapuaHThbl
pbl

P, Kr/cm® (210 175,0 |185,0 |180,0 |180,0 |150,0 |150,0

dx, MM 262,4 |288,0 |288,0 [288,0 (288,0 |288,0 |318,9

da, MM 1430 |1430 |1430 |1650 |1650 |1650 |1650

r, Mmm 5,4497 4,9652 |4,9652|5,7291|5,7291|5,7291|5,1739

ms,kr/c |607,2 |610,7 |654,2 |627,9 (6279 |524,3 (64238

KoHTypbl Kamepbl ¢ D, = 1430 mm (npotoTun) n D, = 1650 MM
nokasaHbl Ha puc. 4.
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Puc. 4. l'eomeTpryeckmne KOHTYpbI Kamep K1C/IOPOAHO-MeTaHOBOrOo ABuraTens
n asurartens PA191

Mpu BbIOOPE CXEMbI U PACXOA0B OXNaAuUTeNs OPUEHTUPOBAIUCH
Ha Heo6X0AMMOCTb OBecreveHnsi TemMnepatyp B XapaKTePHbIX TOY-
Kax, NPOBePeHHbIX Ha npoTtoTumne [3, 4].

3. Kamepa c LeneBbIMU 3aBecamu

Cxema oOxflaKeHUs Kamepbl MeTaHOM [AJi1  BapuaHTta
P« = 180 Krc/cM? ¢ LIENeBLIMMA 3aBECAMW MPUHATA TaKON Xe, KakK Y
npotoTuna (pwc. 5).

Puc. 5. Cxema 0xNTaXAeHUs KaMepbl C PacronoXXeHNeM Pacy&THbIX CeYeHUiA
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McxogHble faHHble AN pacyéta TemnepaTypbl NpviBefeHbl B
Tabn. 2. B aToii Tabnumue:
P« — AaBneHvie B kamepe; Ky, — COOTHOLLEHNE KOMMOHEHTOB TOMN/INBA;

My — pacxo/ TOM/MBa Yepes Kamepy; M, — Pacxof OKUCINTENS Ye-
pes Kamepy; M. — pacxof roproyero yepes kamepy; (Mg, +M,,,,) —

pacxon roprovero Ha oxXnaxaeHue, m — pacxop ropro4vero Ha

3aB 2-3

aBTOHOMHbIN MOAC 3aBec; M, , — Pacxof roproyero yepes 3asecy 1;

t o ex — TEMIMEPATYPA OXNAANTENS HA BXOAE B TPAKT OX/TXKAEHNS.

Tabnuua 2
VcxopaHble AaHHble
Pexxum paboTbl
MapameTpei HOMWHab- | (hopcupoBaHue | Apoccenu-
Hbll P« = 1,33pgwon | POBaHME
. pK = 016OpK HOM
P, Kre/cm 180,0 239,4 108,0
Kn 3,5 35 3,5
m; , Kr/c 627,95 835,17 376,77
m,, , Kr/c 488,41 649,58 293,04
m. , Kr/c 139,54 185,59 83,73
(moxnl+ moxnz)' KF/C 3810 50;54 22,8
msaB 2-31 KF/C 61279 8,352 3,768
M., , KF/C 6,279 8,352 3,768
tnexs C -133 -133 -133

Pe3ynbTaTbl pacyéToB Tennonepegaym npnsegeHsl Ha puc. 6 — 8
(COOTBETCTBEHHO /11 PEXMMOB: HOMUHA/IbHOTO, ()OPCUMPOBAHUA ©
ApOCCeNn1poBaHmns) 1 B Tabn. 3.
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Howmep ceueHuns

Puc. 6. N3meHeHne TemnepaTyp oxnagutens (Tox,), NOKPbITUA (T,), CTEHKM
CO CTOPOHbI NOKPLITUS UK Ta3a (Ter ) U CO CTOPOHbI oxnaauTens (Terx) NO
CeYeHVAM Kamepbl Npu paboTe Ha HOMUHAIbHOM PeXUMe

T,°C
1000 |,

800 ]
Toxn 600 ]
400 ]
200 ]

0 5 10 15 20 25 30 35 40
Homep ceyveHuns

Puc. 7. N3meHeHne TemnepaTyp oxnagnuTens (Tox,), MOKpbITUSA (T,), CTEHKK
CO CTOPOHbI MNOKPbITMA uan rasa (Te ) M CO CTOPOHbI OXMaguTens
(Terx) MO CeUEHMAM KaMmepsbl Mpu paboTe Ha (hOPCMPOBAHHOM PeXume
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Howmep ceueHus

Puc. 8. N3meHeHne Temnepatyp oxnagutens (Tox,), NOKPbITUS (T,), CTEHKK
CO CTOPOHbI NOKPbLITUA UK rasa (Te; ) U CO CTOPOHBI oxnaguTens (Te ) NO
CeYEHVAM Kamepbl Npu paboTe Ha peXXume 4pOCcceIMpoBaHmS

XapaKTepuUCTUKK Kamepbl C 3aBecaMu

Tabnuua 3

Pexxum paboTb!

MapameTpbl HOMWHab- | (hopcupo- | Apoccenu-
HbIVA BaHve poBaHvie

P, Krelem? 180,0 239,4 108,0
Toxnex, °C -133 -133 -133
Toxn sois C 155 130 198
MapameTpbl B ceyeHun 8
gs, 10° kKan/(mM?m) 23,31 27,97 16,91
Toxns °C 109 88 143
W, m/c 48,8 59,9 32,9
T, °C 540 564 511
Terr °C 471 480 460
Terx °C 398 393 407
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MpopomkeHne Tab. 3

PeXxmm paboTbl

MapameTpbl HOMWHab- | (hopcupo- | Japoccenu-
HbII BaHvie poBaHue
MapameTpbl B ceyeHun 11
0, 10° kkan/(m°[@) 30,57 36,31 21,99
Toxn °C -36 -43 -15
W, m/c 76,5 98,8 49,9
T, °C 480 520 425
Terr °C 388 411 359
Terx °C 230 223 245
MapameTpbl B KOUTUYECKOM
ceyeHum (cey. 15):
qs, 10° Kkan/(m°[@) 30,68 36,01 22,73
Toxns °C -93 -98 -83
W, m/c 32,0 41,9 19,8
T, °C 654 712 567
Terr, °C 409 424 385
Terxs °C 293 287 299
[MapameTpbl B MECTE CThl-
ka bpX0,8 1 12X18H10T:
0, 10° kkan/(m°@)
bpX0,8/12X18H10T 6,79/5,06 | 8,48/5,99 | 4,50/ 3,60
Terr,°C (BpX0,8) 458 462 460
Terx °C (BpX0,8) 388 374 413
Tern °C (12X18H10T) 843 902 748
Terx, °C (12X18H10T) 381 356 416
MakcuMaribHble 3HayYeHus
TemnepaTyp:
oxnagutens (Toxn), °C 372 343 418
nokpbitna (Ty,), °C 654 712 567
cTeHKn 13 bpXx0,8 co cTopo-
Hbl NOKPbITUSA (Ter (), °C 470 480 464
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MpogomkeHue Tab. 3

PeXKum paboTbl
MapameTpbl HOMWHanNb- | opcupo- | Apoccenu-
HbIVi BaHve poBaHve
cTeHku n3 bpXo0,8 co cTopo-
Hbl oxnagutens (Tery), °C 415 401 440
CTeHKun 13 12X18H10T co
CTOPOHbI rasoB (T (), °C 843 902 748
CTeHkun 13 12X18H10T co
cTopoHbl oxnaanTens (Tery), 479 461 506
°C
MoTepu AaBneHns Ha TPeHne
B TpaKTe OXNa>KAeHNs, 76,3 132,0 28,9
Krc/om?

B aToli Tabnuue:

P« —AaBNEHNE ra30B B Kamepe CropaHus;

Toxn ex— TEMMNEPATYPA FOPHOYEr0 Ha BXOZE B TPAKT OXNaXKAEHWS;

Toxn sux— TEMMEPATYPA FOPHOYETO Ha BbIXOE M3 TPaKTa OX/TaKAeHUs;

Qs — NJI0THOCTb CYMMApHOT0 TEM/10BOro NMoTOKa;

Toxn — TEMMEPATYPA OXNAANTENS;

W — ckopocTb oxnagutens;

T, — TemnepaTypa NOKpPbITMA CO CTOPOHbI ra3os;

Terr — TEMNEPATYPA CTEHKM CO CTOPOHBI NMOKPLITUS UN Ta30B;

Terx— TEMMNepaTypa BHYTPEHHEW CTEHKN B KOHTaKTe C OX/1aAUTENeM.
CpaBHeHWe C nmapameTpamy OXnaxKaeHus npototuna (puc. 2)

MoKasblBaeT [OCTaTOYHOE COBMAaAEHWE MapaMeTpoB OX/IXKAEHUSs

METaHOM C XOPOLUO MPOBEPEHHBLIMU N HAaLEXHbIMU MapameTpamu

OXNXKAEHWNS Kamepbl-NMpoTOTUMNA KEPOCUHOM, T.e. PacyéTbl Mokasa-

NN, 4TO MPM BbIBPAHHON CXeMe OX/aXAeHVe KaMepbl MeTaHOM 06ec-

MeyrBaeTCs Ha BCEX PEXKMMAX.

4. Kamepa 6e3 LLeeBbIX 3aBeC
PacCMOTpeH BapuaHT — OX/NaX[eHWs Kamep MeTaHOM C

P« = 150 krc/em?®, D, = 1650 MM 6e3 LueneBbiX 3aBeC Npu HaINuumn
oborawéHHoro roptounm (Ke; = 2,0) NpUCTEHOYHOrO C/0s, CO34aH-
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HOro nepudgepuiiHbIM PSAoOM (OPCYHOK roptoyero. B aTom cryyae
YMpOoLLAeTca KOHCTPYKUMA Kamepbl 1 cxema apuratens (HeT Heo6-
XOAMMOCTM B [OMOMHUTESIbHBIX KfanaHax W Tpybonposofgax), a
TaKkXKe BO3MOXHO YBe/IMYeHWe YAeNnbHOro MMMynbca 3a CYET ynyu-
LeHns paboyero npouecca B Kamepe cropaHus. OHaKo 3To TpebyeT
9KCMEPUMEHTA/IbHOIO MOATBEPXKAEHMA MPU OTHEBBIX WCMbITAHUAX
npoTOTMNA KaMepbl.

Cxema oxnaxaeHus npusegeHa Ha puc. 9. Foproyee noctynaet
Ha OX/NaXAeHWe Kamepbl B pailoHe CMECUTE/IbHOM TOMI0BKM
(m =40 Kr/c) 1 0IHOBPEMEHHO B CBEPX3BYKOBYHO YacTb COMNa B6M-
31 ero KpUTUYECKOTO ceueHmns (m =52 Kr/c), rae pasgensiercs Ha pa
MOTOKa: OfMH OX/NXKAAET YacTb COMa O ero BbIXOAHOIO CeYeHus
(m =17 Kr/c), BTOpOIA HanpaBisSeTCs B CTOPOHY KPUTUYECKOrO ceye-
Hua (m =35Kr/c). OxnaamB 0611acTb KPUTUYECKOTO CEUEHUS U [0-
3BYKOBYIO 4acTb COM/a, 3TOT MOTOK rOptOYero CMeLUnBaeTcs ¢ ro-
PHOYMM, NPOLLEALLINM OT CMECUTE/IbHOIM roN0BKM N0 KaHanam oxa-
XOEHUA LUWIMHAPUYECKON YacTW KaMepbl, U Janee COeAMHSETCS C
MOTOKOM TOPHYEro OX/IaXAAOLLEro CBEPX3BYKOBYH 4acTb COM/a
(17 kr/c), a 3aTeM Hanpas/feTCA Ha BbIXO[. Pe3ynbTarbl pacyéToB
npeacTaBneHsl Ha puc. 10 n B Tabn. 4. MNpyn NPUHATOM crnocobe
OXNaXJeHne Kamepbl MeTaHOM 6e3 LLiefieBbIX 3aBeC 06ecrneymBaeTcs
npy yCNOBMW CO34aHWUSA 3aBeCbl OT CMECUTE/IbHOM  TO/I0OBKU

(Ker = 2,0). )
ShIACL GHJLA TR
TBHXZ 35,60C BxoD 0XIaOHTENT as v _,—l;}
} To= -133°C AL e
: . M=17krlc L —==F= 7
M =40 kri/c I

~—._M=35xr/c_y 7 "

s A I .

1 & 89 15 1§19 2628 a5 3

Puc. 9. CxeMa oxaxaeHus Kamepbl 63 LeneBbIX 3aBecC
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Puc. 10. N3meHeHre TemnepaTyp oxnagntensi (Toy,), NOKpbITUS (T,), CTEH-
KW CO CTOPOHbI NOKPbITUSA UK rasa (T ) Y €O CTOPOHbI oxnaauTens (Tery)
MO CeYeHWsIM Kamepbl Mpu paboTe Ha HOMWMHa/IbHOM pexKume 6e3 3aBec
(p=150krc/em?; K = 2,0)

Tabnuua 4

XapakTepucTUKN Kamepbl 6e3 3aBeC

Pexxum paboTbl
MMapameTpbl .
HOMUHa/bHbIN
[laBnieHvie ra3oB B Kamepe, Krc/cm? 150
TemnepaTypa roptoyero Ha BXOAe B TpaKT oXx/a-
XpaeHwus, °C -133
TemnepaTypa roproyero Ha BbIX0Ae U3 TpakTa
oxnaxgeHus, °C 35,6
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MpopomkeHne Tabn. 4

Pexxum paboTbl

MapameTpbl o
apameTp HOMWHaNbHbIN

MapamMeTpbl Ha BbIXOe 13 NepBOi BETBY OXNa-
>XaeHus (ceu. 8)

MI0THOCTb CYMMapPHOro TErnsoBoro rnoToka,

10° kkan/(m°[@) 33,54
Temneparypa oxnagutens, °C -29,0
CKOPOCTb oXnagutens, m/c 60,6
Temneparypa nokpbitTus, °C 574

TemMnepartypa CTEHKM CO CTOPOHbLI MOKpPbITUS, °C 474

TemnepaTypa BHYTPeHHeW CTEHKM B KOHTaKTe C

oxnagurenem, °C 347

MapameTpbl Ha BbIXOAE 3 BTOPOiA BETBM
oxnaxkaeHus (ceu. 9)

MJI0THOCTb CYMMapPHOIo TernjioBoro rnoToka,

10° kkan/(m°[@) 32,86
Temneparypa oxnagutens, °C -13

CKOPOCTb oXxnagutens, m/c 56,8
Temneparypa nokpbitus, °C 606

Temneparypa CTeHKW CO CTOPOHbI MOKPbITUS, °C 507

TemnepaTypa BHYTPeHHeW CTEHKM B KOHTaKTe C

oxnagmrenem, °C 382

MapameTpbl B KPUTUYECKOM CeyeHum (cey. 15):
NIOTHOCTb CYMMapPHOIro Terna0Boro NoToka,

10° kkan/(m°[@) 41,47
Temneparypa oxnagutens, °C -94

CKOPOCTb oXnagutens, m/c 50,8
Temneparypa nokpbiTus, °C 768

TemnepaTypa CTEHKM CO CTOPOHbI MOKpPbITUS, °C 437

TemnepaTypa BHYTPeHHeW CTEHKM B KOHTaKTe C

oxnagutenem, °C 279
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MpopomkeHue Tabn. 4

Pexxum paboTbl
MapameTpsbl .
HOMWHA/bHbIV
MapameTpbl B MecTe CThika 5pX0,8 1
12X18H10T (ceu. 23/24)
NIOTHOCTb CYMMapHOro Ten10BOro NoTokKa,
10° kxkan/(M?M) BpX0,8 / 12X18H10T 8,07/8,76
TemnepaTypa cTeHkn 13 bpX0,8 co CTOPOHbI No-
KpbITuA,°C 233
Temneparypa cTeHku 13 bpX0,8 co CTOPOHb!
oxnagutens, °C 149
Temneparypa cTeHkn n3 12X18H10T co cTtopo-
Hbl ra3os, °C 165
TemnepaTypa cTeHkn u3 12X18H10T co cTopo-
Hbl oxnagutens, °C 110
MakcuMasbHble 3HaUYeHWs TemnepaTyp:
oxnagutens, °C 421
nokpbITHa, °C 781
CTeHKN n3 bpX0,8 co CTOpoHbI NOKpPbITUA, °C 513
CO CTOPOHbI oxnaautens, °C 385
CTeHKM 13 12X18H10T co cTopoHbI rasos, °C 606
CO CTOPOHbI oxniagutens , °C 514
MoTepy faBneHns Ha TPEHNE B TpaKTe oxna- 391
>K[eHus, Kre/em? :

BbiBoAbI

1. Mpw faBneHnn B kKamepe cropaHua p, = 180 Krc/cm” 1 cxeme
OXNaXAEHUs, KaK y NpoToTMNa (C LLeNeBbIMU 3aBecaMu), HaféXHoe
OXNKAeHNe MeTaHOM 06ecreymBaeTCA Ha BCEX peXxumax paboTbl
KNCMOPOAHO-METaHOBOr0 ABuraresns.

2. [Ins faBneHns B Kamepe CropaHns p, = 150 Krc/cm? npu op-
raHu3auMmM OT CMECWUTENIbHOM TFOMIOBKM MPUCTEHOYHOrO Cfos C
K. = 2,0 o6ecneunBaeTcs oxnaxaeHue 6e3 LeneBbIX 3aBec.
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3. C y4éTOM 6OMbLLOIO HAKOM/IEHHOrO OMbITa WUCMO/Mb30BaHNS
Kamepbl-NpoToTMNA A8 MNepBOro atana pa6oT BbiGpaHa CXema
OX/TKAEHWS CO LLIENEBLIMM 3aBECAMM.
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