MHUHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJIEPAIINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/’KETHOE
OBPA3OBATEJIbHOE
YUYPEXJEHUE BBICHIEI'O OBPA3OBAHUS
«POCCUUCKNHN YHUBEPCUTET TPAHCIIOPTA (MUHUT)»
(PYT (MUHUT)

Ono6peno kadeapon
«TETUIOOHEPTETUKA U BOAOCHABXEHUE HA XJI TPAHCITIOPTE»
IIpotokon Ne 2.09 ot 08 centsabps 201 8 1.

Astop: Jlocapuo H.I'., K.T.H., TOUEHT

3AJAHHUE HA KOHTPOJIBHYIO PABOTY C METOANYECKHMHA
YKA3ZAHUSAMHU

MO JUCIUTIJIMHE

TPAHCIIOPTHASA DQHEPI'ETHKA

¥Yposens BO: baxanaspuam
®opma o0yvyeHus: 3aouHas
Kype: 3

Crnenuansnocrs/Hanpasaenue: 23.03.01 Texnonocus mpaucnopmmbix npoyeccos

(TI16)

Crnenunanuzauus/Ipodpuns/Marucrepckas nporpamma: (7E) Opeanusayus
nepeso30kK U ynpaesienue 8 eOUHOU MPAHCNOPMHOU cucmeme

Mocksa



3AJJAHUE HA KOHTPOJIbHVYIO PABOTY

CTyneHThl BBITIONHAIOT 1 KOHTpONbHYIO paboTy. TeMol KOHTpPOIBHOM paboThl SBISETCS:
«TepMoMHaMMKa U TeTIoNepeaayia.

KonTponsHast paboTa BKIIOHaeT TpW Bompoca M JBe 3afaud. CTyIeHT BBIOMpaeT
KOHTPOJBHBIE BOTIPOCH M 331a4H 10 TabIuIle BapHaHTOB — Tabmuua 1 cooTBETCTBEHHO TMOCHEIHEH
uugpe cBoero yuedHoro mudpa.

Tabnuma 1.
Bapuantsl 3ananuii
3ananug [Tocneanss mudpa yuedHoro mudpa
Ha KOHTPOJIBHYIO

paboty 1 2 3 4 5 6 7 8 9

Howmepa 10 9 8 7 6 5 4 3 2 1
KoHTponbHBIX 11 12 13 14 15 16 17 18 19 20

Bomnpocos 30 29 28 27 26 25 24 23 22 21

Howmepa 4 3 2 1 6 5 4 3 2 1

KoHTponbHBIX 1 2 4 3 2 1 5 4 5 6
Samau

OBIIME METOJNYECKHUE YKA3AHMA
K BBIHIOJIHEHWIO KOHTPOJIBHBIX PAGOT

BEINoNHEHNIO KOHTPONBHBIX pabOT AOIKHO TpeNIlecTBOBAaTh TIIATENBHOE H3yUEHHE
COOTBETCTBYIOLIETO pazfiena Kypca « TpaHcmopTHast HepreTHka». lIpu MX BBITIOJTHEHHWH CTYAEHT
JOJDKEH CHadajla TIHCBMEHHO OTBETHUTh Ha KOHTPOJBHBIE BONPOCH, a 3aTeM PpEIINUTh
COOTBETCTBYIOLIHE 33/1a4H (KOHTPOJIBHBIE BOIPOCH! U YCIOBHUS 3a/a4 JOJKHBI OBITh NIEpENHCaHbl B
MOSCHUTENBHYIO 3aITHCKY ).

IIpn moAroToBKe K 3K3aME€HaM CTYIEHTY PEKOMEHIyeTcs MpopadoTaTh BCe KOHTPOJBHBIE
BOTIPOCHI M 3a1a4H, MPETOKEHHBIC B 3a1aHUSAX.

OTBeTbl Ha KOHTpPOJIBHBIE BONPOCHI JOIDKHBI OBITH UYeTKUMH. HX Heobxomumo
COINPOBOXKAATh, opMynaMHt, rpapukamMu, cxemaMu. [Ipn peleHun 3agad CTYACHT yKas3bIBaeT, MO
Kakoil ¢opMyle M B KaKMX €IMHHULAX H3MEPEHUS OINpPEeNSIOTCS BEIWYMHBI, OTKYIa B3STHI
NpeJcTaBIeHHbIE B (POpMYITY 3HAUEHHUS (€CJIM OHM HE coJlepKaTcs B YCIOBUAX 3a/1auH).

IIpu Mcnonp30BaHMM TAOMMI , IPOTPAMM, SMIUPHUECKUX (HOPMYT M APYTHX CIPABOUHBIX
MaTepHaIOB HA/IO CIENIaTh CCHUIKY Ha JINTEPaTypPHBIH HCTOYHUK.

B npunoxeHHAX K 3aJaHMSAM TpPHUBEICHBI CIPAaBOYHbIE TAOMHMIBI CPEAHUX H300apHBIX
TEIUIOEMKOCTEH HEKOTOPBIX Ta3oB, TEPMOAMHAMHYECKHX CBOWCTB BOJIBl M BOJASHOTO Tapa B
COCTOSIHUH HACBILIEHUS, PH3NUECKUX CBOICTB BO3/yXa M BOJABI HAa IMHUU HACHILLIEHHS.

Beluncnennst Bcex BEMTMYMH TMPOBOIATCS B pa3BepHYTOM BHJe. Eciu moacTaBisiemMas B
(dhopMyITy BEIHUMHA OTpeeNsaeTcs o Kako 100 pacueTHOH 3aBHCHMOCTH, 3TO NMPOMEXKYTOUHOE
BBIUHCIIEHHE TIOApOoOHO 3amickiBaeTcs. O003HAUeHNS BEIMYMH M TEPMHHONIOTHS B TIOACHUTENBHOM
3aIMCKe TOJKHBI COOTBETCTBOBATH MPUHATHIM B YUEOHHKAX.

Pemienuss 3agad  HYXHO WJUTIOCTPUPOBaTh cXeMaMM M TrpadukaMu, TIIATETBHO
BBITIOJIHEHHBIMHU M TIOJKJIEEHHBIMH K TIOSICHUTENBHOI 3allHCKe B COOTBETCTBYIOIIMX MeCTax.

[loscHuTEeNbHAs 3aMKcKa JOKHA UMETh MOJSL U 3aMETOK PEIICH3EHTA.

IIpu moaroToBKe K 3K3aME€HaM CTYISHTY PEKOMEHJyeTcs MpopadoTaTh BCe KOHTPOJBHBIE
BOTIPOCHI U 3a7a4ul, MPUBEICHHBIE B 3aJaHUAX.




KOHTpOJILHLIe BOIIPOCHI

. CriocoOsl nepenayun Tema.
. OCHOBHBIE pacUeTHBIE YPaBHEHHUS TEIUIONPOBOJHOCTH, TEITOOTAAYH, H3TYIECHUS.
. TemmooOMeH npy (pa30BBIX MPEBPALICHUAX.
. Tennonepenaya, cnocoObl MOBHIIIEHUS M MOHIWKEHUS TETUTONEpeayu.
. IloHsTHE TETITIOOOMEHA U TETIOMACCOOOMEHa.
. Knaccugukarys TeriooOMeHHBIX annapaToB.

7. PexynepaTuBHBIE TemIOOOMEHHBIE ammapaTbl. KOHCTPYKTHBHBIE OCOOEHHOCTH,
pUMEHEHHE.

8. PereHepatuBHBIE TemIOOOMeHHBlE ammapaTbl. KOHCTPYKTHBHBIE OCOOEHHOCTH,
pUMEHEHHE.

9. IlonsTHE Hacaaku, TpeOOBaHMS K HUM.

10. CwmecuTenbHble TeMIO0OOMEHHBIE —ammapaThl. KOHCTPYKTHBHBIE OCOOCHHOCTH,
pUMEHEHHE.

11. Knaccuduxaiis TOIUIHB.

12. DneMeHTapHBIN cOCTaB TOTUTHB.

13. XapakTeprcTHKa TBEPIBIX TOILUIHB.

14. XapakTepucTHKa >KUIKHX TOILIHB.

15. XapakTepHcTika ra3000pa3HbIX TOILIHB.

16. Teopwust ropeHUs TOILTHBA.

17. Pacxon Bo3ayXa Ha TOpEeHHE TOIUINBA.

18. CocTaB M 00BEMBI TPOJYKTOB FOPEHHSL.

19. DHTaNBNHA MPOIYKTOB CTOPAHHUS.

20. bezonacHOCTh IPH XpaHEHNUH M HCIIOJIb30BAHUHN TOILIIUB.

21. TapoBsie KOTIBI. OCOOEHHOCTH KOHCTPYKITUH.

22. Bonsusie KoTibl. OcOOEHHOCTH KOHCTPYKIIHH.

23. TemmoBast cxeMa KOTEIBHOM.

24. BaroHHBIH KOTE.

26. KIIJI XOTJIOB M CITOCOOBI €ro MOBBITIIEHHUS.

27. O61mas cxeMa ycTpoicTBa neun. Knaccupukanus MpoMBILUIEHHBIX TEYeH.

28. XapakTepHcTHKa Tieuell npeanpuaTuil . 1. TpaHcropTta. TemnoBoi 6aaHc MevH.

29. YcTaHOBKM JJIS CYIIKH Mecka. OcoOeHHOCTH KOHCTPYKUMHU. bapabaHHas cymMiKka s
necka. [[HeBMaTHUeckas TpyOa-cynika A necka. Cyliika Ui ecka ¢ KUTISIIHUM CITOEM.

30. VcraHOBKM AN TOJOTpeBa HE(PTENPOAYKTOB B IKEIE3HOJOPOKHBIX IMCTEPHAX:

N B W N

HETOCPECTBEHHBIH pa3orpeB MapoM, 3MEEBUKOBBIH IOAOrpeBaTeNb, HUPKYISILMOHHBIH pa3orpes

MasyTa.

3agaun

1. OnpenenuTs MmIoLalb MOBEPXHOCTH HarpeBa BOAO-BOASHOIO TEINTIOOOMEHHOTO amnmnapaTa
JUTSL IPSIMO- U IPOTHBOTOYHOM cxeM ABIKeHus, ecniu Gy = 12 kr/c;

G, = 7 xr/e; t = 100°C, t; = 20°C; k = 2300 Br/(M* K), mOTepsIMH TeILTOTH B
OKPYKaIOIIYIO cpeqy MpeHeopeub. *

2. B napoBoM TemIo0OMEeHHUKE MPOUCXOANT KOHIEHCALHS CyXOTr0 HACHIILIEHHOT'O BOJISHOTO
napa npu p = 0,2 MIIa. TemnepaTtypa Bozabl t, = 30°C, a G, = 1,2 kr/c. ITnomans MTOBEPXHOCTH
temmoobmena F = 1,94 m?, a k = 2100 Br/(m” K).

Hatiti tz// u Gy *

3. B mnpoTHBOTOYHOM TEIUIOOOMEHHOM ammapaTe AbiMoBble rasel (G; = 1,19 xr/c)
OXJIaKIAKTC OT tl/ =220°C no tl// = 170°C. OTnaBaeMas IEIMOBEIMH I'a3aMH TEIUIOTA PACXOIyeTCs
Ha HarpeBaHue Boabl (G2 = 0,159 kr/c u p = 0,5 MlIla,



ty = 40°C). PaccunTaTh TeMIepaTypy BOXbl Ha BBIXOJE TEIIOOGMEHHOTO ammaparta H
TTOIA /b TTOBEPXHOCTH Harpea pu k = 95 Br/(m” K). *

4. Nzonsmms (oOMypoBka) MapoBOTo KOTJIa.

CTeHBI TOTIKM MapOBOT0 KOTJIA BBHITIOJTHEHBI U3 CIIOS OTHEYIIOPHOTO KUpIHYa TOJIILUHON 0
= 250 MM c xo3dduimenToM TermonpoBoaHoct A; = 0,28 + 0,233 10'3‘[, Br/m* K, u cios
JIMATOMUTOBOTO KHPITHYA ¢ K03 PHIMEHTOM TEIIOMPOBOAHOCTH Ay = 0,113 + 0,233-107t, Br/m” K.
TemmnepaTypa ra3os B TONKe

tye1 = 1300°C, a; = 30 Br/m® K. Temmeparypa Bo3IyXa B KOTENBHOM t,o = 30°C,

a =10 Br/m® K.

Kakoil nomkHa OBITH TOJIIMHA JHATOMHTOBOTO CJIOS, YTOOBI TIOTEPH B OKPYKAMOIIYIO
cpeny He mpeBbimani 750 BT/M, M deMy paBHa TeMIepaTypa B IUTOCKOCTH COTPHKOCHOBEHHS
coeB?”

5. CymnnpHas ycTaHOBKA.

OnpenenuTh MHTEHCHBHOCTh MCMAPEHUS BOJBI C TOBEPXHOCTH MaTepHana B pabouei
KaMepe CYIIMIBHON YCTaHOBKH, €CITH TTapaMeTphl BO3yXa B HEl

p = 750 mm pr.cr., t = 85 °C u oTHocuTenbHas BiakHocTh @ = 10%. Kosdpduiment
TEITOOT AN Ha TOBEPXHOCTH MaTeprana 12 Br/(m” K). *#*

6. IIpoMbILITIEHHAS TTEYD.

OmnpenemiTh BpeMs CHMMETPHYHOTO HarpeBa 3aroTOBKH W3 YIJIEPOJUCTOH CTalu ¢
pasmepamu 150 x 150 x 1000 MM ot Temmeparypsl 500°C no 1000 °C, ecnu TeMreparypa B Teqn
1250°C.

TIpHHATH IPUBEICHHYFO H3TYHaTelbHYIO CIOCOBHOCTS 6 = 3,5 Br/(M” K*)

*  3amavnHuk 1o TerioMaccoodMeny, @.@.1{seTkoB, P.B.Kepumos, B.1.Benutiko.

**  TlpuMepsl 1 3a1auu no TermioMaccooomeny, B.C.Jlorunos, A.B.KpaitHoB u ap.

##%  COOpHMK 3alad 1O OCHOBaM THApaBIWKM U TeruoTexHuku, B.I'.Epoxun,
M.I".MaxaHBKo.

MeTtoaunyeckue yKa3aHUs K BBINOJHEHUIO KOHTPOJILHOH padoTsl
OcHognute popmynst k 3a0avam 1,2,3

1. YpaBHeHue TeruioBoro danaHca:

Ql = Q2 + QHOT)

r7ie Quor - TETUIOBOM TIOTOK B OKPY’KAIOIIYIO cpedy (MOTepH TeIia), a

Q = Gl(hI: - h1:),
Q2 =Gy(hy -hy),
MHJEKCHl | M 2 OTHOCATCS K TOpSAYel M XOJNOTHOM KUIKOCTH, BEPXHUI HHAECKC ' - K YCIIOBHSIM Ha
BXOjle, " - Ha BEIXOJE.
[Ipn Cp1 = cONst M ¢, = const o
Q1 =Giep(ti -th),
Q2 = G2 Cp2 (t2 -t ), 501058

Qi =Giep(t -t),
Q =Grecp(th -t),
TJIE Cp] M Cpy - CPENHENHTETPATBHBIE 3HAYEHNS B 33 IaHHBIX HHTEPBANAX TEMIIEPATYP.

2. YpaBHeHMe TelIonepenain

Q =kFAt, xJIxx/c,
2
rae k - koadpduiment teronepenaun, Br/m” K,
At - cpelHHH TeMIlepaTypHBII HaIop MC)K,Z[}; TeIIoHoCHTeNIMH, °C,
F - muomaap MOBEpXHOCTH TETIIOOOMEHa, M.



Aty —Ar,

At
ln—<

At
rae Atg - TeMIepaTypHbIil Hamop (pa3HOCTh TeMIepaTyp 060X Termtonocuteneit), °C, Ha TOM
KOHIIE TOBEPXHOCTH TEIUIOOOMEHA, TJIe OH OOJbIIIE,
At,, - TeMIiepaTypHBIit Hariop, °C, Ha IPYTOM KOHIIE IIOBEPXHOCTH TEILIOOOMEHA.

At

K 3aoaue Ne4
k=

+
a, A4 4, a
K - ko2 (pUIHEHT TerTonepeaun CTEeHKH,
01 ¥ 0 - KO3 HUIHMEHTH TEIIO0TAauH ¢ BHyTPEeHHEH U Hapy»KHOMH CTOPOHBI CTEHKH,

01 ¥ Oy - TONIIHHA CIIOEB,
A1 ¥ A - KOdGPULIHEHT TETIIONMPOBOIHOCTH CIIOEB.

K 3a0aue Ne5
BraskHOCTE MaTepHana onpenenseTcs B IOIAX WIH MPOIEHTaX K oOIIel Macce ®, HITH K
abCOIMIOTHO CYXOH Macce M :

0] :LIOO%
w

cyx
o, =——100%
My
rac W - COZACPIKAHUC BJIalrd B MaTCpHAJIC, KT,
mcyx - Macca abCoMIOTHO CYXOro MaTtcpualia, Kr,

HCpCC‘ICT BJIa)KHOCTHU

(4}
w.=—  100%
0 100+w
C
[4)]
w =—2  100%
¢ 100+ w '
0
I/IHTCHCI/IBHOCTB I/ICHapeHI/I}I BOJEI CO CBO6O,Z[HOI71 HOBCpXHOCTH
w o
Jr[ - T - 7 (tC.T - tM.T.),

rae F - moBepXxHOCTE, M,
T - BpeMd, c,
o - kodpduumenT Temwtooraaun, Br/(m” K),
I - TeIUI0Ta MapooopazoBanus, JK/KT,
ter, by - TEMIEPATYPA CYXOTO H MOKPOTO TEPMOMETPOB.

K 3a0aue Ne6
JlyuaucTelit TemmoooMeH onpenenseTcs GpopMynon
4 4

T T

11 M

100 100) |°

4, =0



rae T, u Ty - TeMnepaTypa B pabodeil kaMepe €Ul U HarpeBaeMoro MaTepuaa,
2 104
G - IpUBE/ICHHAs M3JTyyaTellbHas CIOCOOHOCTh MaTepHana, 6 = 3 - 4,6 Br/(m” K7),
Koa¢p¢punmeHT TemmooTaaun n3ryaeHneM

g,

CYMMapHBIH KO3 PHIUEHT TETUIOOTAAUN
GE = aﬂ + aK)
CYMMapHBIH yIE€ITbHBIN TEMUIOBON MOTOK

qs = (0 o) (ty +ty) = ag(ty + ty).
BpeMs HarpeBa TOHKHX JINCTOB WJIM IPYTKOB MeTasllla
1
M c r —t
r=—2ry)3lg M,
az F tl‘l - tM
rae My, - Macca HarpeBaeMoro MaTepuana, Kr,
2
F - moBepxHOCTh MaTepHala, M~
Cy - CPEITHSAA TEIUIOEMKOCTh MaTepHala B mpollecce Harpea, kJ[x/(kr K),
1 11
ty Mty - HavaJbHAasg M KOHEYHAs TEMIIEpaTyphl HarpeBaeMoro Marepuaia, C.



ITPMJIOXEHNA

Tabnuma 1.
CpenHne oGbeMHBIe TETUTOEMKOCTH Ta30B MpH P=const B mHTepBane Temmepatyp 0+t,°C,
JLx/(mK).

t,'C CO, N, 0, H,O Boznyx

0 1,600 1,299 1,306 1,494 1,297

100 1,700 1,300 1,318 1,505 1,300
200 1,737 1,304 1,335 1,522 1,307
300 1,863 1,311 1,356 1,542 1,317
400 1,930 1,321 1,387 1,565 1,329
500 1,989 1,332 1,398 1,590 1,343
600 2,041 1,345 1,417 1,615 1,456
700 2,088 1,359 1,434 1,641 1,371
800 2,131 1,372 1,450 1,668 1,384
900 2,169 1,385 1,465 1,696 1,398
1000 2,204 1,397 1,478 1,723 1,410
1100 2,235 1,409 1,489 1,750 1,421
1200 2,264 1,420 1,501 1,777 1,433
1300 2,290 1,431 1,511 1,803 1,443
1400 2,314 1,441 1,520 1,828 1,453
1500 2,335 1,450 1,529 1,853 1,462
1600 2,356 1,459 1,538 1,876 1,471
1700 2,374 1,467 1,546 1,900 1,479
1800 2,392 1,475 1,554 1,921 1,487
1900 2,407 1,482 1,562 1,942 1,494
2000 2,422 1,489 1,569 1,963 1,501




Tabmuia 2. TepmoauHaMuieckyie cBONCTBA BOJBI U BOASHOTO Mapa

B COCTOSIHUHM HACHIEHNA (apryMeHT-aBIeHHE)

p,MII t,°C v M/kr | vk 1, xJx/xr | 1", xJx/xr | r,xJx/x S',KIbK/(Kr S”,KI[X(/(KF‘

a r r K) K)

1 2 3 4 5 6 7 8 9
0,003 | 24,1 0,00100 | 45,67 101,0 2545 2444 0,354 8,578
0,004 | 28,98 | 0,00100 | 34,80 121,4 2554 2433 0,422 8,475
0,005 | 32,90 | 0,00101 28,19 137,8 2561 2423 0,476 8,395

0,10 | 99,63 | 0,00104 1,694 417,5 2676 2258 1,303 7,361
0,12 | 104,8 | 0,00105 1,429 4394 2684 2244 1,361 7,299
0,14 | 109,3 | 0,00105 1,237 458.,4 2691 2232 1,411 7,248
0,16 | 113,3 | 0,00105 1,092 475,4 2697 2221 1,455 7,203
0,18 | 116,9 | 0,00106 | 0,978 490,7 2702 2211 1,494 7,164
0,20 | 120,3 | 0,00106 | 0,886 504,7 2707 2202 1,530 7,128
0,40 | 143,6 | 0,00108 | 0,462 604,7 2738 2143 1,776 6,897
0,60 | 158,8 | 0,00110 | 0,315 670,4 2756 2086 2,931 6,760
0,80 | 170,4 | 0,00112 | 0,240 720,9 2768 2047 2,046 6,662
1,0 179,9 | 0,00113 0,194 762,6 2777 2014 2,138 6,585
1,2 187,9 | 0,00114 | 0,163 798.,4 2783 1985 2,216 6,521
1,4 195,0 | 0,00115 | 0,141 830,1 2788 1958 2,284 6,466
1,6 201,4 | 0,00116 | 0,1237 858,6 2792 1934 2,344 6,419
1,8 207,1 | 0,00117 | 0,1103 884,6 2795 1910 2,398 6,376
2,0 212,4 | 0,00118 | 0,0995 908,6 2797 1889 2,446 6,337
2,2 217,2 | 0,00119 | 0,0906 930,9 2799 1868 2,492 6,302
2,4 221,8 | 0,00119 | 0,0832 951,9 2800 1848 2,533 6,269
2,6 226,0 | 0,00120 | 0,0769 971,7 2801 1829 2,574 6,239
2,8 230,0 | 0,00121 | 0,0714 990,5 2802 1811 2,611 6,210
3,0 233,8 | 0,00122 | 0,0666 1008,4 2802 1793 2,646 6,183
3,5 2425 | 0,00123 | 0,0570 1049,8 2801 1751 2,725 6,122
4,0 250,3 | 0,00125 | 0,0494 1087,5 2799 1712 2,797 6,067
4,5 257,4 | 0,00127 | 0,0440 1122,2 2796 1674 2,861 6,017
5,0 263,9 | 0,00129 | 0,0394 1154,6 2793 1638 2,924 5,971




Tabmuira 3. ®u3nyeckue cBOMCTBa CyXOro Bo3ayxa Nnpu AaBieHUH 760 MM pT.cT.

2, KT/M Cepal/(xk) | A 102,BT/(MK al0® m/c 7 10° Ie/m” y 10°,m%/c Pr
t,'C )
-20 1,395 1,009 2,28 16,2 16,2 11,61 0,716
-10 1,342 1,009 2,36 17,4 16,7 12,43 0,712
0 1,293 1,005 2,44 18,8 17,2 13,28 0,707
10 1,247 1,005 2,51 20,0 17,6 14,16 0,705
20 1,205 1,005 2,59 21,4 18,1 15,06 0,703
30 1,165 1,005 2,67 22.9 18,6 16,00 0,701
40 1,128 1,005 2,76 24,3 19,1 16,96 0,699
50 1,093 1,005 2,83 25,7 19,6 17,95 0,698
60 1,060 1,005 2,90 27,2 20,1 18,97 0,696
70 1,029 1,009 2,96 28,6 20,6 20,02 0,694
80 1,000 1,009 3,05 30,2 21,1 21,09 0,692
90 0,972 1,009 3,13 31,9 21,5 22,10 0,690
100 0,946 1,009 3,21 33,6 21,9 23,13 0,688
120 0,898 1,009 3,34 36,8 22,8 25,45 0,686
140 0,854 1,013 3,49 40,3 23,7 27,80 0,684
160 0,815 1,017 3,64 43,9 24,5 30,09 0,682
180 0,779 1,022 3,78 47,5 25,3 32,49 0,681
200 0,746 1,026 3,93 51,4 26,0 34,85 0,680




Taomuua 4. Pusnueckie CBOWCTBA BOABI HA JIMHUUA HACHIILICHUS

t,’C 0107° ITa 0 KT/M LxJlx/kr co.kJDK/(xTK) | A ,B1/(MK) al0° M7/c ul10%He/m > v10° m/c Pr
0 1,013 999.,9 0 4,212 0,560 13,2 1788 1,789 13,5
10 1,013 999,7 42,04 4,191 0,580 13,8 1306 1,306 9,45
20 1,013 998,2 83,91 4,183 0,597 14,3 1004 1,006 7,03
30 1,013 995,7 125,7 4,174 0,612 14,7 801,5 0,805 5,45
40 1,013 992,2 167,5 4,174 0,627 15,1 653,3 0,659 4,36
50 1,013 988,1 209,3 4,174 0,640 15,5 549.,4 0,556 3,59
60 1,013 983,1 251,1 4,179 0,650 15,8 469.,9 0,478 3,03
70 1,013 977.,8 293,0 4,187 0,662 16,1 406,1 0,415 2,58
80 1,013 971,8 335,0 4,195 0,669 16,3 355,1 0,365 2,23
90 1,013 965,3 377,0 4,203 0,676 16,5 314,9 0,326 1,97

100 1,013 958,4 419,1 4,220 0,684 16,8 282,5 0,295 1,75

120 1,98 943,1 503,7 4,250 0,686 17,1 2374 0,252 1,47

140 3,61 926,1 589,1 4,287 0,685 17,2 201,4 0,217 1,26

160 6,18 907.,4 657.,4 4,346 0,681 17,8 173,6 0,191 1,10

180 10,03 886,9 763,3 4,417 0,672 17,2 153,0 0,173 1,03

200 15,55 863,0 852,5 4,505 0,658 17,0 136,4 0,158 0,932

220 23,20 840,3 943,7 4,614 0,640 16,5 124,6 0,148 0,898

240 33,48 813,6 1037,5 4,760 0,617 16,0 114,8 0,141 0,883

260 46,94 784,0 1135,7 4,980 0,593 15,2 105,9 0,135 0,892

280 64,19 750,7 1236,7 5,300 0,565 14,3 98,1 0,131 0,917

300 85,92 712,5 13449 5,760 0,532 13,0 91,2 0,128 0,986
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