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KonTpoasnas padora
Mo JUCLUIUTAHE « T epMOaIMHAMUKa U TETUIONEPEaaYa
TUIsL CTyIeHTOB HarpasieHus «Hedrerazosoe meno»

KoHTtpompHas paboTa COCTOMT W3 IECTH 3amad. Ycioeus 3a0ay 6uibupaiomcsi 6
coomeemcmeuy ¢ 08yMsl NOCICOHUMU YUDpaAMu 3a4emHOll  KHUICKU (Y4eOHO20
wugpa). Tlpu pemreHun 3a1a4q A1 BCEX HUCXOAHBIX M UTOTOBBIX PA3MEPHBIX BETHYUH
JOJDKHBI OBITh YKa3aHBl €IWHHULBI M3MEPEHUs. PEeKOMEHAyeMyI0 TUTEPaTypy MOKHO
nocMotpeth Ha cailre Kadempsr TTImB TOI'Y http://tgv.khsturu B pazgene
«OnekrponHas  OubOmmoreka kKapempsr TIB» — «YueOnas mmrepaTypay.
Termmoguszuueckne CBOMCTBA BOJBI M BOIMHOTO TIApa, a TAKKE LBETHYIO M YEPHO-
oemyro Kormu H-S muarpaMmsel BOJSHOTO Mapa MOKHO TIOCMOTPETh Ha calTe Kadeapbl
B pazzaene «JnekrpoHHas oudmmoreka kapeapsr TI'By» — «CripaBouHas mureparypany.

3agaua 1. Cmech, cocTosmas U3 M| kuiomMoneu azota u M, KUJIOMONEH KUCTIOPOa C
HavanbHeIMU TapameTrpamu p;=1 Mlla u 77=1000 K, pacumpsercs a0 AaBiaeHUs ;.
Pacmmpenye MOKET OCYIIETCBIISITECA TIO HW30TEpPME, aauadare | TIOJIUTPOIE C
nokasarenieM . O mp € 1 € 1 U T b Ta30Byl0 MOCTOSHHYIO CMECH, €€ Maccy
HAYaJIbHBIM O0OBEM, KOHEYHBIC TIAPaMETPhl CMecCH, padoTy PaCHIMPEHHs, TEIUIOTY,
YYaCTBYIOIIYO B TIPOIIECCE, M3MEHEHWE BHY TPEHHEH YHEPTHH, SHTAJBITHA U SHTPOTTHM.
JlaTe CBOJIHYIO TAOHWIly Pe3yJIbTaTOB M aHaIu3 ee. [lokazarh Tporeccel B pv- u 1's-
nuarpamMmax. J[aHHeie, HEOOXOAUMBIE TS PEIISHUS 3a1a4u, BEIOpATh U3 Tadnuiie 26.

Tabauma 26
Tocneawnss M | M, IMpeanocaenusist
udpa P2, Mlla n
mdpa KMOJITb mudpa mudpa
0 0,1 0,9 0 0,43 1,2
1 0,2 0,8 1 0,40 1,3
2 0,3 0,7 2 0,35 1,5
3 0,4 0,6 3 0,33 1,6
4 0,5 0,5 4 0,31 1,7
5 0,6 0,4 5 0,47 1,1
6 0,7 0,3 6 0,54 0,5
7 0,8 0,2 7 0,57 0,8
8 0,9 0,1 8 0,62 0,7
9 0,5 0,5 9 0,66 0,6

V ka3 aHue. [lokazare anuabaThl, a CIENOBATENBHO, U TEIUIOEMKOCTH Cp, U Cy
CIIEAYyeT MPUHATH MOCTOSHHBIMU, HE 3aBUCIIIAMHU OT TEMIIEPATYPHI.

OTBEeTHUTHh HAa BOIMP O C: KAK 3aBUCUT padOTa PACIIMPEHHS OT TTOKA3ATEIIS
MOJIMTPOIIBI N M HOYEMY?

3agaua 2. | kr BOAAHOTO Tapa ¢ HAYAJIbHBIM JABJIEHUEM p| U CTEINEHBIO CYXOCTH X
M30TEPMUYECKH PACIITUPAETCS; TIPU 3TOM K HEMY TIOJIBOAUTCS TETUIOTA ¢ .

Onpenmenurts, MONB3YACH AS-TUATPAMMOM, TMAPAMETPHI KOHEYHOTO COCTOSHUS
rmapa, padoTy pacHIMpeHUs], U3MCHEHUE BHYTPEHHEH SHEPTHUM, YHTAIBITHH, SHTPOTTHH.



Pemmrth Takke 3amady, €ClM PacCHIMPEHHE TPOUCXOIUT w300apHO. HM300pazuth
npotieccsl B pv-, 1s5- m hs-muarpammax. VcxomHeie MaHHBIE, HEOOXOIMMBIE IS
pENIeHHs 3a1a4H, BEIOpATh U3 TAOMHIIEI 27.

OTBeTHUTH Ha BOMNPOC B B KAKOM Tporecce (f=const uinm p=const) mpu
3QIAHHBIX X|, p; U ¢ padora Oyaer OOJbIIe U 3a cUeT 4ero? YTPOCTATCSA JTU PacUeTh
MPOLIECCOB /=const M p=const, €CIIA KOHEYHAs TOYKA TOMAJaeT B 001acTh BIAXKHOTO
mapa?
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0 3 [097] o [s500] 5 55 [092] 5 [410

1 35 109 | 1 |480| 6 6 | 091 6 |430

2 4 1095 | 2 |460| 7 65 095 | 7 |470

3 45 1093 | 3 |420| 8 7 1092| 8 |480

4 5 1093 4 |420] 9 8 1091 ] 9 |500

* Meronuueckue yKazaHus K KOHTPOJIBHBIM paboTaM cM. Ha C. 24.

3amaua 3. Pacxon rasa B MOpIIHEBOM OTHOCTYIIEHYATOM KOMIIPECCOPE COCTABIAET /)
npu pasiaeHuu p;=0,1 Mlla u temneparype #. llpu cxkatuu Ttemmeparypa rasa
nosermaetcs Ha 200°C. Crxarre TPOMCXOMT TI0 TIOMTPOTIE C TIOKA3aTEIIEM 1.
OnmpenxenuTh KOHEYHOC NaBlieHWe, padoOTy CikKaThia W padOTy TIPUBOAA
KOMIIpECCOpa, KOJHMYECTBO OTBEIEHHOW TEIUIOTHI ( B KWJIOBATTax), a TaKKe
TEOPETUYECKYI0O MOIIHOCTh TPHUBOJA KOMIIPECCOpa. HcxomHeie  maHHBIE,
HEOOXOUMBIE JUTS PEIICHU 3a1a49H1, BEIOpATh U3 Tadmuiie 28.

Taoxuma 28
ITocnenuss
mdbpa 3;/1, t°C INpeanocnenuss Ias n
mdpa M’/ MUH mdpa mudpa
0 20 0 0 Bozayx 1,35
1 25 7 1 He 1,45
2 30 10 2 0, 1,32
3 35 12 3 Na 1,33
4 40 15 4 CcO 1,35
5 45 17 5 Na 1,34
6 50 20 6 0, 1,29
7 55 22 7 He 1,5
8 60 25 8 CO; 1,28
9 65 30 9 Bozmayx 1,32

V ka3 aHue. [Ipu pacuete npunaTts: k = c,/c, = const Z# (7).
OTBEeTHUTHh Ha BOTPOC B KK BIUACT MOKA3ATEIb TTOJIUTPOITHI HA KOHEYHOE
JABJICHUE TPU BHIODAHHOM [ABICHWM p; W (PUKCUPOBaHHBIX f; W [, (OTBET



WLTIOCTpUpYHTE B 1s-auarpamme)? UeM orpaHUUMBAETCA p; B PEATBHOM KOMIIPECCOPE
(KpoMe OorpaHHYEHUs TI0O MAKCUMATBHO JOITyCTUMON KOHEYHOM TemMIieparype)?

3amaua 4. Omnpemenute  MOTPEOHYIO  TIOBEPXHOCTh  PEKYINIEPATUBHOTO
TEIUIOOOMEHHMKA, B KOTOPOM BOJA HAarpeBaeTcsi TOpPAYMMH rasaMmd. Pacder
MPOM3BECTH I TIPAMOTOYHOM W TIPOTHBOTOYHOM cxembl. [IpuBectu rpaduku
W3MEHEHHS TEMIIEPATyp I 00EMX CXEM JBWKECHUA. 3HAYCHUA TEMIIEparyp rasza | u
1", Bompl 1, W ", pacxoma Boasl M u kospduimenta rermoornaun K BeIOpaTh U3
Tadmmre! 29.

Tabnuma 29

TTocnennsis , ; , ; K,
t t' th t' Hpez[nocnez[Hsm M, 2

wacppa "C C °C C udpa mudpa Kr/c BTk

mugpa HHop P

0 300 | 150 10 80 0 1,4 30
1 325 | 175 15 90 1 1,3 32
2 350 | 200 20 100 2 1,2 34
3 375 | 225 25 110 3 1,1 36
4 400 | 250 30 120 4 1,0 38
5 425 | 275 25 130 5 0,9 40
6 450 | 300 20 140 6 0,8 42
7 475 | 325 15 130 7 0,7 44
8 500 | 350 10 120 8 0,6 46
9 525 | 375 20 110 9 0,5 48

OTBEeTHTH H a B OII p O C BIl Kakasi U3 CXEM TeHHOO6MeHHI/IKOB (HpSIMOTOIIHa}I nim
MPOTHUBOTOYHAS ) UMEET MEHBIITYIO TIOBEPXHOCTh U TToueMy? C KakOW CTOPOHBI CTEHKH
HEOOXOUMO CTaBUTH peOpa, YTOOBI 3aMETHO YBEIIMUUTH TEITIONepeaaqy?

3agaga S. onpenenuTe WHAMKATOPHYIO MOIIHOCTH N; JABYXTAaKTHOTO [BUTaTeINs
BHYTPEHHETO CrOpaHhs TI0 €ro KOHCTPYKTMBHBIM TIapaMeTpaM U CpeaHEeMY
VHAWKATOPHOMY JAaBJICHMIO. 3HAYCHWA [OuaMeTpa LWIMHApa Asurarens [, Xon
MOPIIHA S, YTJIOBYI0 CKOPOCTh KOJIEHYATOTO Bajla (v, YMCIO LIWIMHAPOB Z U CPEJHEe
WHIMKATOPHOE JABJICHHE p; BBIOpaTh M3 Ta0muis! 30.

Tabnuma 30
ITocnenusas I
mudpa D,vmM | S, MM a),_l DEATOCTEHIA z, IIT. 7. xIla
mmacbpa MHH mudpa mudpa
0 80 97 1200 0 4 850
1 83 89 900 1 6 650
2 86 100 1500 2 6 780
3 80 80 1100 3 4 660
4 85 85 1000 4 4 750
5 90 100 800 5 6 780
6 93 105 2300 6 4 750
7 96 100 1700 7 8 860
8 100 118 1400 8 6 700
9 110 120 1900 9 8 800

OTBeTHTHh HA BOIN P O C. YCM OTIUYAOTCA MPOUCCChI MPUTOTOBJICHUA FOpIO‘ICfI
CMCCH U €C BOCIUIaMCHCHUS B Kap6IOpaTOpHBIX H THU3CIIbHBIX I[BI/IFaTeJ'ISIX?



MPUJIOKEHUA
Cupasounbie TAGTHIBI

1.MoabHBIE TeNI0EeMKOCTH Ta30B N0 JAHHBIM MOJIEKYJIAPHO-KHHETHYECKO0# TeopuH,

k/:x/(Mmoss *K)
I"aser Hev UCp
OnmHOaTOMHBIE 12,5 20,8
JByxaToMHBIE 20,8 29.1
Tpex- 1 MHOTOaTOMHEIE 29.1 37,4

2. Cpennue n300apHbIE MOJILHBIE TEIIOEMKOCTH HEKOTOPBIX ra3o, k/[xk/(kmonns*K)

.| OKuch N
Kucmopoal Aszor | Bogopon |BoasHOH Y TIeKHCITBIN

02 N2 H2 nap H20 yrﬂg%oﬂa ras C02

0 | 29,073 | 29.274 | 29.115 | 28,617 | 33,499 | 29,123 | 35.860
100 | 29,153 | 29,538 | 29,144 | 28,935 | 33,741 | 29,178 | 38,112
200 | 29,299 | 29931 | 29228 | 29,073 | 34,188 | 29,303 | 40,059
300 | 29,521 | 30,400 | 29,383 | 29,123 | 34,575 | 29,517 | 41,755
400 | 29,789 | 30,878 | 29,601 | 29,186 | 35,090 | 29,789 | 43250
500 | 30,095 | 31,334 | 29,864 | 29249 | 35,630 | 30,099 | 44573
600 | 30,405 | 31,761 | 30,149 | 29316 | 36,195 | 30,426 | 45,753
700 | 30,723 | 32,150 | 30,451 | 29,408 | 36,789 | 30,752 | 46,813
800 | 31,028 | 32,502 | 30,748 | 29,517 | 37,392 | 31,070 | 47,763
900 | 31,321 | 32,825 | 31,037 | 29,647 | 38,008 | 31,376 | 48617
1000 | 31,598 | 33,118 | 31,313 | 29,789 |38.619| 31,665 | 49392
1200 | 32,109 | 33,633 | 31,828 | 30,107 |39,825| 32,192 | 50,740
1400 | 32,565 | 34,076 | 32,293 | 30,467 | 40,976 | 32,653 | 51,858
1600 | 32,967 | 34,474 | 32,699 | 30,832 | 42,056 | 33,051 | 52,800
1800 | 33,319 | 34,934 | 33,055| 31,192 | 43,070 | 33,402 | 53,604
2000 | 33,641 | 35,169 | 33,373 | 31,548 | 43,955 | 33,708 | 54,290
2200 | 33,296 | 35,483 [33.658 | 31,891 | 44,853 | 33,980 | 54,881
2400 | 34,185 | 35,785 [33,909 | 32,222 | 45645 | 34223 | 55391

t, "C | Boszaoyx

3. Haceimennsrii nap ¢ppeona-12 (CCLF,)

f, P, v, v, i’ | 1" r s' |
°C | MIla | gm’/kr | M/xr Kk JlK/Kr kJIx/(xkr*K)
-20 10,1510| 0,6868 | 0,11070| 400,5 | 564,0 | 163,5| 4,1183 | 4,7645
-1510,1826| 0,6940 | 0,09268| 4050 | 566.4 | 161,4| 4,1356 | 4,7613
-10 10,2191 0,7018 | 0,07813| 409.5 | 568.9 | 159,4| 4,1528 | 4,7586
-5 10,2609| 0,7092 | 0,06635(414,0 | 571,2 | 157.2| 4,1698 | 4,7561
0 10,3086| 0,7173 | 0,05667|418,7 | 573,6 | 154,9| 4,1868 | 4,7539
5 10,3624| 0,7257 | 0,04863| 423.4 | 575,9 | 152.5| 4,2036 | 4,7519
10 ]0,4230] 0,7342 | 0,04204| 428,1 | 578,1 | 150,0| 4,2204 | 4,7501
15 10,4911| 0,7435 | 0,03648| 433,0 | 580,3 | 147.3| 4,2371 | 4,7484
20 10,5667| 0,7524 | 0,03175|437,9 | 582,5 | 144.6| 4,2537 | 4,7469
25 10,6508| 0,7628 | 0,02773| 442.8 | 584,5 | 141,7| 4,2702 | 4,7455
30 (0,7434] 0,7734 | 0,02433|447,9 | 586,5 | 138.6| 4,2868 | 4,7441
35 10,8460] 0,7849 | 0,02136| 452,9 | 988.3 | 135.4| 4,3031 | 4,7425
40 10,9582| 0,7668 | 0,01882| 451,1|590,1 | 132.0| 4,3194 | 4,7410




4. Ou3HYeCcKHe NAPAMETPHI CYX0ro Bo3ayxa npu aasnaennu 101,3 xlla

23

t,°C Bi/O(Mi‘i() 10%v, M /c Pr

0 2,44 13,28 0,707
100 3,21 23,13 0,688
200 3,94 34,85 0,680
300 4,60 48,33 0,674
400 5,21 63,09 0,678
500 5,75 79,38 0,687
600 6,23 96,89 0,699
700 6,71 115,4 0,706
800 7,19 134,8 0,713
900 7,64 155,1 0,717
1000 8,08 177,1 0,719




