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3AJJAHUE HA KOHTPOJIbHYIO PABOTY

CTyneHThl BBHIMOJTHSAIOT 1 KOHTPOIbHYIO paboTy. Temol KOHTpOIBHOW pabOThI SIBIISETCS:
«TepMoauHamMKKa U TEIJIONEpeaayay.

KonTtposnbHast pabora BkiIouaeT Tpu Bompoca U JABe 3agaud. CTyAeHT BbIOMpaer
KOHTPOJIbHBIE BOTIPOCHI M 331a4M 1O Tabiuie BapuaHToB — Tabuuia | coOTBETCTBEHHO MOCIEIHEN
nudpe cBoero yuebHoro mudpa.

Tabmuua 1.
BapuanTel 3amanuit
3amanus [Tocnenusis mudpa yuebHoOro mmdpa
Ha KOHTPOJILHYIO
paboTty 1 2 3 4 5 6 7 8 9 0
Howmepa 10 9 8 7 6 5 4 3 2 1
KoHTposnbHBIX 11 12 13 14 15 16 17 18 19 20
Bompocon 30 29 28 27 26 25 24 23 22 21
Homepa 4 3 2 1 6 5 4 3 2 1
KonTponbsHbIX 1 2 4 3 2 1 5 4 5 6
3anau

OBIIME METOJUYECKHNE YKA3AHUA
K BbIIIOJIHEHWIO KOHTPOJIBHBIX PABOT

BBITIONTHEHUIO KOHTPOJBHBIX PabOT JODKHO MPEAIISCTBOBATh TINATEIHPHOE H3YYCHHE
COOTBETCTBYIOIIETO pasjenia Kypca « TpaHcropTHasi SHepreTuka». [Ipu uX BBIOJHEHUU CTYACHT
JOJDKCH CHayaJla IHCBMEHHO OTBETUTh HA KOHTPOJIBHBIE BOMPOCHl, a 3aTeéM pPEIIUTh
COOTBETCTBYIOIIHE 3a/1a4K (KOHTPOJIbHBIC BOIPOCHI U YCJIOBUS 3a/1a4 JIOJKHBI OBITh TICPEIHCaHbI B
MOSICHUTENLHYIO 3aIKCKY).

[Tpu moAroTOBKE K 3K3aMEHAM CTYIEHTY PEKOMEHIYETCs NMpopadoTaTh BCE KOHTPOJbHBIC
BOIIPOCHI U 33]1a4, IPEIOKCHHBIC B 33 JaHHSIX.

OTBeThl HAa KOHTPOIBHBIE BOMPOCHI JOJKHBI OBITH UYeTKMMHU. KX Heobxoaumo
COINPOBOXaTh, (hopmyrnamu, rpadukamu, cxemamu. [Ipu pereHnn 3a1ad CTYICHT YKa3bIBaeT, 10O
Kakoil Qopmyne M B KaKUX EAMHHUIIAX H3MEPEHUS OMPEIENSIOTCS BEIMYUHBI, OTKYJda B3SITHI
MIPEJICTaBJICHHBIC B (POPMYITY 3HAUCHUS (€CITM OHH HE COJICPIKATCS B YCIOBHSIX 33]Ia4H).

[Ipu ucnonp30BaHUU TAOIUI] , TPOTPAMM, SMIUPHUECKUX (DOPMYIT U APYTUX CHPABOYHBIX
MaTepHUaJIOB HAJO CJENIaTh CChUIKY HA JTUTePATyPHBIA UCTOYHUK.

B mpunoxeHusx K 3aJaHUSM TPUBEIEHBI CIPABOYHBIE TAONIHUIBI CPEAHMX H300apHBIX
TEIJIOEMKOCTEH HEKOTOPBIX Ta30B, TEPMOJMHAMHUYCCKUX CBOWCTB BOJBI M BOJSHOTO Iapa B
COCTOSTHUM HACHIIIEHUS, GU3NUYECKUX CBOWCTB BO3yXa M BOJbI HA JINHUW HACHIIIICHHUS.

BreruncneHuss BCeX BEIUYHMH IMPOBOJATCS B Pa3BEPHYTOM BHjE. Ecimu mojcramisiemast B
(dbopMyIny BelIMYUHA OIMpenesseTcs Mo Kakou Ju00 pacyeTHON 3aBHUCHMOCTH, 3TO MPOMEKYTOUHOE
BBIYHCIICHHE TTOIPOOHO 3anmuchiBaeTcs. O003HAYCHUS BETUYMH U TEPMHUHOJIOTHS B IMTOSICHUTEILHOM
3amMcKe TOMKHBI COOTBETCTBOBATH MPUHATHIM B yUCOHHUKAX.

Pemenuss 3amad  HYKHO WUIIOCTPHPOBATh CXeMaMH H  TpaduKaMH, THIATEIHHO
BBITIOTHEHHBIMU U TIOJIKJICCHHBIMU K TIOSICHUTEHHOMN 3alTMCKe B COOTBETCTBYIOIIUX MECTaX.

[TosicHuTenpHAs 3aMKCKa JOJDKHA UMETh TTOJIST JIJIsl 3aMETOK PEICH3CHTa.

[Ipu moAroToBKe K SK3aMEHAM CTYJEHTY PEKOMEHIyeTcs MmpopaboTaTh Bce KOHTPOJIbHBIE
BOIIPOCHI U 33]1a4d, IPUBE/ICHHBIC B 33JTAHUSX.

KoHnTposabHbIe BONpochI




. CniocoOsI mepeaun Teria.
. OCHOBHBIE pacUETHbIE YpaBHEHUS TEILIONPOBOIHOCTH, TEIUIOOTIAYH, U3TyUEHHUS.
. TermooOMeH npu (a30BbIX MPEBPALICHUSIX.
. Temmonepenaya, cnocoObl MOBBIICHUS M TOHWKEHUS TEIUIONEPEIayuu.
. [lonsiTue TerooOMeHa U TeIjIoMaccooOMeHa.
. Kmaccugukarus TernnooOMeHHBIX anmaparos.

7. PexynepaTuBHbIE TemsiooOMeHHbIe amnmapaThl. KOHCTpYKTHBHBIE OCOOEHHOCTH,
IIPUMEHEHHUE.

8. PerenepartuBHble TemIOOOMEHHbIe anmapaThl. KOHCTpYKTHBHBIE OCOOCHHOCTH,
IIPUMEHEHHUE.

9. llonsaTue Hacaaku, TPEOOBAHUS K HUM.

10. CwmecutenpHbple TemI0OOMEHHBbIE —ammaparbl. KOHCTPYKTHUBHBIE OCOOCHHOCTH,
MIPUMEHEHHUE.

11. Knaccuduxanuus Torms.

12. DnemMeHTapHbIA COCTaB TOILIMB.

13. XapakTepucTuka TBEp/IbIX TOIUIHB.

14. XapakTepucTuKa *KUJIKUX TOILIHB.

15. Xapakrepuctuka ra3000pa3HbIX TOTUIMB.

16. Teopust ropeHUs TOILIMBA.

17. Pacxox Bo3/1yXa Ha rOpeHueE TOILIMBA.

18. CoctaB 1 00BEMBI TPOJYKTOB TOPEHUSI.

19. DHTaNBNUA IPOJYKTOB CrOPAHMUSL.

20. bezonacHOCTh IPU XPaHEHUU U UCIIOJIb30BAHUU TOILITUB.

21. ITapoBsie koTibl. OCOOEHHOCTH KOHCTPYKITHH.

22. Boasnbie KoTibl. OCOOEHHOCTH KOHCTPYKIUH.

23. TemnoBas cxema KOTEIbHOM.

24. BaroHHbIi KOTEI.

26. KII/] KOTII0B M cIOCOOBI €0 IMOBBIIICHHS.

27. O6mas cxema ycrporicTsa rneuyn. Kimaccuukarysi mpOMBIIUICHHBIX Y.

28. XapakTepHucTUKa Meueil npeInpusaTuil x.1.TpaHcrnopra. TernoBoii 6anaHc neyu.

29. YcraHoBkH Uit cymiku necka. OcoOeHHOCTH KOHCTpyKUuuu. bapaGanHas cymmnika 1is
necka. [ITneBmMaTnyeckas Tpy6a-cymmiika as necka. Cymuika Juis necka ¢ KUISIIUM CIIOEM.

30. VYcraHoBkm AJIL TIoaoTrpeBa He(bTero,I[YKTOB B JKCJIIC3HOAOPOXKHBIX MMUCTCPHAX:

AN DN B~ W N —

HEMOCPEJICTBEHHBIN Pa30rpeB MapoM, 3MEEBUKOBBIN MOJOIPEeBaTENb, UUPKYISLHUOHHBIN pa3orpes

MasyTa.

3agaun

1. OnpenenuTsh oAk NOBEPXHOCTH HarpeBa BOAO-BOISTHOTO TEMNIOOOMEHHOTO armapaTa
U1 IPSIMO- ¥ TIPOTUBOTOUHOM cXeM JABMKeHMs, eci G = 12 kr/c;

Gy = 7 xr/c; ti = 100°C, t; = 20°C; k = 2300 Br/(M® K), moTepsMH TeIUIOTH B
OKPYKAaIOIIYIO Cpeay nmpeHeopeub. *

2. B mapoBOM TETII000MEHHUKE TIPOUCXOAUT KOHIEHCAIINS CyXOT0 HACHIIIEHHOTO BOJISTHOTO
napa nipu p = 0,2 MITa. Temneparypa Boas t; = 30°C, a Gy = 1,2 kr/c. ITnomams MOBEPXHOCTH
temoobmena F = 1,94 M2, a k = 2100 Br/(m? K).

Haiitu t2" nGqg *

3. B mpoTHBOTOYHOM TEIJIOOOMEHHOM ammapate apiMoBble Ta3el (G; = 1,19 kr/c)
oxmaxaiorest ot t = 220°C o t; = 170°C. OtnaBaeMast IBIMOBBIMHU Ta3aMH TEIUIOTA PACXOAYETCS
Ha HarpeBaHue BoJwI (G, = 0,159 kr/c u p = 0,5 MIla,

t; = 40°C). PaccumTaTh TeMIepaTypy BOJABI Ha BBIXOJE TEIMIOOOMEHHOTO ammapara W
IUTOMIA b TIOBEPXHOCTH Harpesa mpu K = 95 BT/(M2 K). *



4. U3omsiust (0OMypoBKa) mapoBOTO KOTJIa.

CTeHBI TOMKH MapoOBOTO KOTJIA BBITIOJHEHBI U3 CIIOSI OTHEYIIOPHOT'O KUPIHYA TONIIUHON O1
= 250 MM ¢ xoadduimenTom TeruionpoBoaHocTH A = 0,28 + 0,233 10‘3t, Br/M? K, u cnos
JIMATOMHUTOBOTO KUPITHYa ¢ K03 QHUIMEHTOM TeIIonpoBoaHocTr Az = 0,113 + 0,233-107%, Br/m® K.
TemmnepaTypa razoB B TOnke

t, = 1300°C, 0 = 30 Br/m? K. Temmeparypa Bo3ayxa B KOTEIbHOI tyo = 30°C,

a2 = 10 Br/m* K.

Kakoii nomkHa OBITH TOJIIMHA JUATOMHUTOBOTO CJIOSl, YTOOBI MOTEPH B OKPY)KAIOLIYIO
cpeny He mpesbimam 750 Br/M%, 1 deMmy paBHa TeMIeparypa B ILIOCKOCTH CONPHKOCHOBCHHS
CJ10€eB?

5. CymuipHas yCTaHOBKA.

Onpenenutb MHTEHCHUBHOCTb HCIAPEHMs] BOJbI C IOBEPXHOCTH MaTepuana B paboueit
Kamepe CYyLIWIBHOW YCTaHOBKH, €CIIM IIapaMeTPhl BO3yXa B HEU

p = 750 mm pr.ct., t = 85 °C u orHOcHTeNbHAss BiakHOCTE @ = 10%. Kospduument
TEIIOOTAa4M Ha TTOBEPXHOCTH MaTeprana 12 Br/(m? K).***

6. [IpoMblineHHas eYb.

Omnpenenuth BpeMs CHMMETPUYHOTO HarpeBa 3aroTOBKM U3 YIJIEPOJUCTOM CTalmu C
pasmepamu 150 x 150 x 1000 mM ot Temneparypsl 500°C no 1000 °C, ecnu Temneparypa B Ie4u
1250°C.

[IpuHATH NPUBEICHHYIO U3Ty4aTEIbHYIO CIOCOOHOCTH G = 3,5 Br/(m% K%

*  3agaunuk no termwiomaccooomeny, @.d.I[setkos, P.B.Kepumos, B.1.Benuuxko.

**  TIpumepsl u 3agauu no tersioMaccooomeny, B.C.Jlorunos, A.B.KpaiiHoB u ap.

*¥*%  COOpHHMK 3aad 10 OCHOBaM THAPAaBIMKA U TerorexHukw, B.I.Epoxum,
M.I".MaxaHbKo.

MeToan4yeckue yKa3aHUsl K BbINOJHEHUIO KOHTPOJIbHOH PadoThl
Ocnosnvle ghopmynst k 3a0auam 1,2,3

1. YpaBHeHwue TemioBoro Oananca:

Ql = QZ + Qnon

rie Qpor - TETUIOBO# MOTOK B OKPYKAIOIIYIO cpeay (TIOTepH Teruia), a

Q: = Gl(hl: - hl::),
Q2 =Ga(h2 -hy),
WHJIEKCHI | ¥ 2 OTHOCATCS K TOPSYEH M XOJIOJHOM KUJKOCTU, BEPXHUH UHACKC ' - K YCIOBHIM Ha
BXOJ€, " - Ha BEIXOJIE.
Ipu c,1 = CONSt 1 ¢y = const o
Q1 =Gacpi(t -t),
Q2 = Gz Cp2 (tz - tz ), nin

Q1 =Gicpi(ts -t),
Q2 =Gacp(tz -1o),
TJIE Cp| U Cp2 - CPETHEUHTETPAIIbHbIC 3HAYEHHS B 3aJAHHBIX HHTEPBAIAX TEMIIEPATYD.

2. YpaBHeHMeE Telionepe1adn

Q = kFAt, xJ/Ix/c,
rae K - koadduiueHT Teronepeaayu, Br/m? K,
At - cpelHHN TeMInepaTypHbII HaIop MC)K)I}; Terutonocutessimu, °C,
F - miomaie MOBEPXHOCTH TEIIOOOMEHA, M”.



At — At
At — 2 M

rae Atg - TeMIepaTypHbIil Harop (pa3sHOCTh TeMIlepaTyp 06oux Terionocurenei), °C, Ha ToM
KOHIIE TOBEPXHOCTH TEII0O0OOMEHA, T1Ie OH OOJIbIIIE,
Aty - TeMriepaTypHbIii Harop, °C, Ha APYroM KOHIIE TIOBEPXHOCTH TEIIOOOMEHA.

K 3a0aue N4
1

1 5, o5, 1

I S T

a A A, a
K - koa¢punment Tennonepeaadn CTeHKH,
01 ¥ 0O - KO3(PPHUIIUCHTHI TEILIOOTAAYM C BHYTPEHHEH U HAPY>KHON CTOPOHBI CTEHKH,
01 ¥ O - TONIIMHA CIIOEB,
A1 ¥ Ay - KO3 PHUITMEHT TEITONPOBOIHOCTH CIIOEB.

Kk =

K 3a0aue Ne5
BnaxxnocTs MaTepuaia onpenenseTcs B I0JISIX WK MPOLIEHTaX K 001Iel Macce M, Win K
abCOIOTHO CyXOii Macce o -

o, =——100%

W
o. =—100% ,
m
rae W - coaepikaHue BiIard B MaTepuane, Kr,
Meyx - Macca abCOMIOTHO CYXOro MaTepuaia, Kr,
[Tepecuet BIaXHOCTH

w
., =—"—100%
0 100+w
c
w
o =—32100%
¢ 100 + w '
0
NHTEeHCUBHOCTH UCTIAPEHUSI BOJIBI CO CBOOOTHON MTOBEPXHOCTHU
w a
Jl'[: :_(tCT _tMT)
Fr r o

rae F - moBepXHOCTb, M,
T - Bpems, C,
o - KOO GUIUEHT TETII00TAaYH, Br/(M? K),
I - TeruioTa mapooopazoBanus, JHk/Kr,
ter, s - TEMIEpPATYpaA CYXOTO U MOKPOT'O TEPMOMETPOB.

K 3a0aue No6
Jlyauctelit TemnooOMeH onpenensercs GopMynoi

T\ (1.}
=0 —_
i LlOO 100 J




rae Ty u Ty, - TeMriepaTypa B paboueil kamepe MeYd U HarpeBaeMoro Marepuana,
© - IPUBEJICHHAs U3JTydaTellbHas CIOCOOHOCTh MaTepuana, 6 =3 - 4,6 Br/(m* K%,
Koaddumuent TermnooTaaun u3mydeHuEM

CyMMapHBIH KO3(PUIIUEHT TeTIIO0TAaYU
Oy = Oy + Ol
CYMMAapHBIN YAEIbHbBIN TEIJIOBOW IMOTOK

Oz = (oy + o) (t; + ty) = og(t; + ty).
BpeMst HarpeBa TOHKUX JINCTOB MJIM IIPYTKOB METAaJlIa

M ¢ t —t?
T="—2x23lg 1,
s F t -t

rae M,, - Macca HarpeBaeMoro MaTepuania, Kr,
F - noBepxHOCTh MaTepuana, M,
Cy - CPEIIHSA TEIJI0EMKOCTh MaTepHaia B mporecce Harpesa, kJDx/(kr K),
ty" 1 t,'" - HAYATbHAS K KOHEUHAS TeMIIEpaTypbl HarpeBaeMoro matepuana,’C.



ITPUJIOXXEHUA

Tabmuia 1.
Cpennne o0beMHbIE TEMIIOEMKOCTH ra30B 1pu P=const B unTepsaie temneparyp 0+t,°C,
Jix/(M°K).

t, °c CO», N, 0O, H,O BOS,Z[YX
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




Ta6muma 2. TepMoaguHaMUUYeCKre CBOMCTBA BOJIBI M BOASHOTO Tapa

B COCTOSIHUM HaChIIEHUs (ApTyMEHT-IaBJICHUE)

p,MII t°C vim/kr | v MK 1, kJbx/xr | 1",kJx/kr | r,xJx/x SI,K,H}K/(KF S",KI[}K/(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 1214 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 4175 2676 2258 1,303 7,361
0,12 | 104,8 | 0,00105 1,429 439,4 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
14 195,0 | 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
3,5 242,5 | 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 | 11546 2793 1638 2,924 5,971




Ta6mmia 3. ®usznyeckne CBOWCTBA CyXOro BO3ayxa IpH JaBieHu 760 MM pT.CT.

p KM | Coprmmiaty | A 10%Br/(MK | al0°m%/c | 10°Ie/m® | y10°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 | 0972 1,009 3,13 31,9 215 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 3,64 439 24,5 30,09 0,682
180 | 0,779 1,022 3,78 475 25,3 32,49 0,681
200 | 0,746 1,026 3,93 51,4 26,0 34,85 0,680




Tabmauma 4. dusnueckue cBOMCTBA BOALI HA JIMHUU HACKHIILIEHUS

t,°C Yo, 107 Ila Yo, JKI/M° Ik JIx/kr Cp.KLx/(krK) | 4 ,B1/(MK) al0°,m%/c n10%He/m ° v 10°,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 3149 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 17,1 237,4 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 1344.,9 5,760 0,532 13,0 91,2 0,128 0,986
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