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BBenenue

Temnogusuka ecTp 00IIETEXHUYECKAs AUCIUILIMHA, U3ydarolias METObI
HOJTy4eHUs, peoOpa3oBaHusl, Nepeaud U HCIOJb30BaHUS TEIUIOTHI, a TaKXkKe
IPUHLIUIBI AEUCTBUSI U KOHCTPYKTUBHBIE OCOOCHHOCTH TEIUIOBBIX MAILIMH, all-
MapaToB U yCTPOMCTB.

NHKeHepbl HEOHEPreTUYECKUX CIELUAIbHOCTEW B CBOEH IPAKTHYECKON
JEATEIBHOCTH CTAJKHUBAIOTCS C TEIUIOBBIMM ITPOLIECCAMHU M C UX KOHCTPYKTHB-
HBIM O(POPMJICHHEM B BHJIE€ TEILIOIHEPTETUUECKOT0 000pyA0BaHNUs, BCTPOCHHO-
ro B TEXHOJIOTMYECKHUE MPOLIECCHI.

3amaun nucuuiuiMHbl «Ternodusukay — NOATOTOBKA CIELHAIMCTOB HE
TEIUIOTEXHUYECKOTO0 MpOQuIIs, BIaJCIOMINX HaBbIKAMH I'PAMOTHOM 3KCILTyaTa-
UM COBPEMEHHOI'O TEIIOBOTO OOOPYIOBAHMSI OTPACIH, C LEJIbI0 MAaKCHUMaJlb-
HOM PKOHOMMH TOIUIMBA M MAaTEPHAIOB, MHTEHCU(DHUKAIIMM U ONTUMHU3ALMH CO-
BPEMEHHBIX SHEPIOTEXHOJOTHUECKUX IIPOLIECCOB.

1. PykoBOACTBO MO M3y4Ye€HUIO AUCIHUILINHBI

JlucuuniauHa 3HaKOMUT CTYJIEHTOB C HaBBIKAMU pacdeTa U BbIOOpa OCHOBHO-
IO ¥ BCIOMOTaTeIbHOI0 000PYAOBAHUS CUCTEM MPOU3BOICTBA U PaCIIpeieTICHHUS
TEXHOJIOTMUECKUX SHEPTOHOCUTENEH NPpeANpUsATHil; ClIOCOOCTBYET PacIIuPEHUIO
Kpyros3opa, IPOSIBICHUIO CAMOCTOSITEJIbHOCTH IIPU BBIIIOJHEHUH DPACYETOB H
TEXHUKO-9KOHOMUYECKOTO 0OOCHOBAHUS MPUHATHIX TEXHUUECKUX PELLICHUI.

Ieab n3ydeHnss TUCUMIUIMHBI — OBJIAJIETh 3HAHUAMHU U HaBBIKAMU pacyeTa U
BbIOOpPA OCHOBHOT'O M BCIIOMOTATEIbHOTO 00OpYAOBaHUSI CUCTEM MPOU3BOJICTBA
Y PaCIpeAEIICHUS TEXHOJIOTMYECKUX SJHEPTOHOCUTENEN NPEATPUATHH.

3apaveil U3y4yeHUs AMCLMIUIMHBI SBISETCA MPUOOpPETEHUE CTYICHTaMH 3Ha-
HUM 00 OCHOBHBIX AJIEMEHTAaX CHCTEM IPOM3BOJCTBA M PacHpe/le]ICHUs] TEXHO-
JIOTUYECKUX HSHEPrOHOCHUTENEH (CTaHUMU U YCTAHOBKH MO MPOU3BOJCTBY CXKa-
TOTO BO3/lyXa, X0JIOJA, POAYKTOB PA3AEICHUS BO3/1yXa; CUCTEMBI BOJIO- U TOII-
JMBOCHAOKEHMS).



2. OcHoBHasi uH(pOPMAIUA O TUCHHUILIIHHE

Ta6numa 1 — OcHoBHas HH(pOpPMAITUS O AUCITUTIIINHE

Bun yueOHol paboTh Ounas dhopma 3aoyHas hopma
1 GOPMBI KOHTPOJIS BCETO Kypc, BCETO Kypc,

cemMecTp ceMecTp

OO6mmas Tpy10eMKOCTh JTUC-

IIUTUTAHBI:

- B 3aYETHBIX €IMHUIIAX 3 3k.,5c. 3 3k.,6cC.

- B yacax 108 108

AynuTOpHBIC 3aHATHS, Ya- 54 3K,5c. 12 3 k.,6 c.

COB:

- JICKITUH 18 3k.,5¢c. 4 3 k.,6cC.

- npaktuueckue (113) 18 3k.,5¢ 4 3k.,6 C.

- cemunapckue (C3)

- maGopatopasie (JIP) 18 | 3x5c | 4 | 3xbe

CamocTosTenpHas pabora, 54 3k.,5¢c. 96 3 k.,6c.

4acoB:

- KypCcOBOi1 mpoekKT (paboTa)

- IPOYHUE BU/IBI 54 3k.,5cC. 96 3k.,6 C.

3auer + 3k.,5c. + 3 k.,6c.

DK3aMeH

3. ITliian npakTH4YecKUX U JJa00PaTOPHBIX 3aHATHIA

3.1 IllpakTHyecKkue 3aHATHS.

Tabmuma 2
Ne paznena Tema npakTHuecKoro (CEMUHAPCKOTO) KonmuecTBo yacos
JVCIIATUTHHEI 3aHATHUS Ounas ¢popma 3aoyHas
o0yuyeHHs ¢dopma 00y-
YCHUS

1 1. neanbHEblil ra3 6 2

2 2.Tennonepenaya yepe3 CTEHKU 4
3. KoHBEKTHBHBIH TEMI000MEH 4 2

4. TerooOMeHHbIE anmapaThbl 4
Uroro, u: 18 4




3.2 JlabopaTOpHbI NPAKTHKYM.

Tabnuna 3
KonmnuaectBo yacos
Ne paznena HanmenoBanue n Ounas popma 3aoyHas
JUCIHUATLTAHBI No mabopaTopnoit paboThI o0yJeHus dopma
oOyJeHus
1 1.MccnenoBanuie n300apHO TEMIIOEMKOCTH 4 4
rasa npu atMmochepHoM aasieHuun Nel
2. OmnpeneneHue TEIUIOTHI MapooOpazoBa- 6
Hust No2
2 3.MccrnenoBanne TENIONPOBOJHOCTH  ChI- 4
nmyuyero matepuana Ne3.
4. HUccnenoBaHue TEIUIOOTAAYH OT TOPH- 4
30HTAJILHONW TPYOBI MpPU CBOOOJHOW KOH-
Beku Ne4,
Hroro, u: 18 4




4, UHCcTpyKUMS 10 padoTe ¢ y4eOHO-MeTOAUYECKUM YKA3aHUEM

KonTponbHasg paboTa cocTouT U3 ueThlpex 3aaad. Homep Bapuanra co-
OTBETCTBYET JABYM IOCIEIHUM Luppam mudppa 3a4€THON KHWKKU. [aHHBIE 115
pelieHus 3aa4 MpuBeIeHb B Tabauuax 1 - 4.

VYka3aHus colepKaT BOIPOCHI JJIs IMOATOTOBKHU K Claye 3adeTra Mo AMC-
LUIUTHHE.

5. OdopmiieHne KOHTPOJIBLHOI PadoThI

KoHTposnbHas paboTa BBIMOIHAETCS B TETPaJAW WM HA JHCTax ¢opmara
A4. Tekct MOXET OBbITh BBIIOJHEH PYKOIMCHO MM C MOMOIIBbIO CPEJICTB KOM-
NBIOTEPHON TEXHUKH.

YcnoBue 3a1a4n NEPENUCHIBACTCSA NOJHOCTBIO. B pemenun 3anay nocie-
JI0BAaTEJIbHO OOBSICHIETCA, KaKasi BEJIMUMHA ONpEAeIAeTCs U 0 Kakoil popMmyie.
Hanucas dhopmyny, He0OOX0IUMO J1aTh KCIUTMKALUIO BXOISIINX B HEE BETUYHH
C pa3MEPHOCTHIO U OOBSICHEHUEM, OTKYJ1a OHU BBIOMPAIOTCS.

[Tpu pemennu 3a1a4 HEOOXOIUMO UCIOJIB30BATh TOJIBKO CUCTEMY €IHHMI
CU. Tennoduznyeckre XapaKTEPUCTUKU BEIIECTB U MATEPUANIOB OIPEICATh
IO CIIPABOYHBIM JTaHHBIM, IPEACTABIEHHBIM B PEKOMEHIYEMOW JINTEPATYPE WIH
B IIPWJIOKEHUU K JAHHOMY MTOCOOUIO.

B koHI11e paboThl TPUBOIAUTCS CIIMUCOK MCIOJIB30BAHHOM JIUTEPATYPHI, 1aTa
BBITIOJIHEHUS Pa0O0THI M JINYHAS TIOJMUCH CTYICHTA.

6. 3agaHne HA KOHTPOJILHYIO padoTy

3amaual. B maeanbHbIi OpUTHEBON KOMIpeccop noctymnaet M Kr/c Bo3-
ayxa ¢ HadalbHBIMK TapameTpamu Py = 0,1 MIla u t; = 27°C. Bo3ayx cxuMaert-
cs JIo AaBJjeHUs Py

OIpeneuTh HAYAIbHBI V; 1 KOHSUHBIH V, YASTbHBIE 00BEMBI, M /KT; KO-
HEuHyI0 Temreparypy ty, °C; usmenenue suTpormu AS, kJ[x/(xr-K); yaensHyo
padory cxarus |, kJ[x/kr; MorHOCTh KOMITpeccuu N, KBT; a Takke KOJIU4eCTBO
TEIUIOThI, OTBOJUMOM B mpouecce cxatus Q, kBT u npu nzod6apHOM oXJaxe-
HUU BO3/1yXa B MPOMEKYTOUHBIX oxXJaauTtessx Qq, kBT.

Pacuer npousBecTH MoCiI€qOBATENBHO I OJHOCTYIIEHYATOr0 KOMIIpEC-
copa ¢ U30TePMHUYECKUM, OOPATUMBIM aIna0aTHBIM U MOJUTPOIHBIM CKaTHEM, a
TaKXXe JJIsl IBYXCTYIIEHYATOTO KOMIIPECCOpPa C MOJUTPOIHBIM CKATUEM U MPO-

MCXKYTOYHBIM OXJIAXKJICHUCM BO3AYyXa. ITokazarens IMOJINTPOIIbI 1JI1 OTACIIb-
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HBIX CTYTCHEH MPUHSITH OJJUHAKOBBIM U PaBHBIM N.
N306pa3utek B Pv- u TS- koopiHaTax MpoIecchl CKaTHUS.
JlaHHBIE 7151 pelIeHUs 3a1a9d BEIOpaTh U3 TaOIHIIbI 1.

Tao0mnunal — Mcxonuele JaHHbIE I 3a0a4u ]

IlepBas Bropas

nudpa n nudpa Py, Mlla M, xr/c

BapHaHTa BapHUaHTa
0 1,25 0 0,9 0,08
1 1,22 1 1,0 0,11
2 1,24 2 0,85 0,14
3 1,21 3 0,8 0,17
4 1,20 4 0,95 0,20
5 1,30 5 0,9 0,23
6 1,27 6 0,85 0,26
7 1,26 7 0,9 0,29
8 1,33 8 0,8 0,31
9 1,23 9 0,85 0,34

Vkazanusa. Pacder npoBectu 6€3 yueTa 3aBUCUMOCTH TEINIOEMKOCTH BO3-
JyXa oT Temneparypbl. C4UTaTh, UTO OXJIAKIECHUE CKATOTO BO3AYyXa B IPOMeE-
JKYTOUYHOM OXJIAJUTEIIE IIPOU3BOAUTCS 10 HAYaJIbHOU TeMIIepaTyphl t;.
ITopsnok pacyera.
1. OpgHocTyneHYaThlii KOMIIPECCOP C U30TEPMHUUECKUM CKATHEM
RT,

HauanbHplii 00beM BO3/TYXA, MY/KT Vg =—,
1

rae R = 287 x/Ix/(kr-K) — ra3oBas mocTOssHHAsI BO3AyXa.

. P
KoHEuHbIH 06beM: Vyp = —1

2
Koneunas temneparypa, K: 7oy =1, +273

W3menenue BHyTpeHHeH sHeprun Bozayxa: Aur=0.

\'
N3menenne sHTporu: ASy =S,t —S$; =RIn (lj

Vi
R
Pa0ora n3menenus oovema, kJLx/kr: It =Py, In ok
2

Mouinocts Komnpeccuu, KBt: Ny =M -y .
KonuuecTBo TemnoTsl, 0TBOIUMOI1 B nponecce cxatust, KBt: Qr = Ny .
2. OIHOCTYTEHYATHIN KOMITPECCOP C ainadaTHBIM CKaTHEM



1

. P, \k
KoHeuHslit 00beM Onpe/ienseM U3 ypaBHEHHS aquabaTsl: Vo, = V;| —

1 P, ,
riae k = 1,4 — nokaszaTens aauabaThl IS BO3yXa.
P,v
Koneunas temneparypa, K: T,, = % :

R
M3MmeHeHre BHYTpeHHEHR dHeprun: AU, = Uy, —Up = PEE] Ty —Ty).

M3menenne sutponuu: AS, =S,, —S; =0.

Pabora m3menenus oovrema: |, =—Auy, .

MoutsocTs kKomnpeccuu, KBt: Ny, =M -1, .

KonndecTBo TemnoTsl, 0TBOAUMOM B mporiecce cxatust, kB: Q, =0.

3. OIIHOCTYHGHH&TLIﬁ KOMIIPECCOP C IIOJIUTPOITHBIM CKATHUCM
1

. P, n
Koneunslit 00beM: V,, =Vq| — | .
P,

P,v
Koneunas Temmeparypa, K: T, = —2-21,

R
H3MmeHeHne BHyTpeHHEN dHeprun: Au, = Uy, —U; = E(Tzn -T,).

_ R n—kIn Ty,
k—=1n-1 | T,

N3menenue saTponuu: AS, =S,, —$;

Pabora cxarus: |, = ll (T, —Typ)-
n —

MouisocTs kKomnpeccuu, KBt: N, =M -1, .

KonunyecTBo TennoTsl, OTBOAMMOM B MPOLIECCE CHKATHUSA:
R n-k

Qn = (TZn _Tl)-

k-1n-1
[IpoBepka no nepBOMy 3aKOHY TEPMOANHAMUKHI Qn =M (Aun + In)
4. JIByXCTyIEeHUYAThI KOMIIPECCOP C MOTUTPOIHBIM CKATUEM U MTPOME-
KYTOYHBIM OXJIQXKIECHUEM BO3IyXa
Crenenb MOBBILICHUS JABJICHUS BO3/1yXa B CTYNEHIX KOMIIpeccopa:

P
r. = /32.
1

JaBiieHue B KOHIIE cxaTus B crynenu, MIla: P,  =mn_. - P;.

1

OObeM Bo3yxa B KOHIE CKaTHA B 1-if CTyneHu: Vyq = Vil

9
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TeMnepaTypa BO3ayXa B KOHIIC CXKaTHUA B K&)I(I[Of/i CTYIICHH:
n-1

Tyy=Typ=T,=Tn] .
V21T1
Ty

OObeM rasza Ha BBIXO€C U3 IIPOMEXKYTOYHOI'O OXJIAIUTECIIA. VlZ =

1

Koneunslit 00beM BO3ayXa: V, =V, =V, T/

N3meHeHue BHYTPEHHEH SHEPTUH BO3/1yXa B CTYNEHIX KOMIIpeccopa:

R

M3meHenne BHYTpEHHENW SHEPTUH BO3/1yXa B OXJIAJAUTEIE:
R

Aug =——(T,-T,)
1= 12):

° T k-1

N3MeHeHne BHYTpEHHEN SHEPTUU BO3/1yXa B KOMIIPECCOPE:

Au, =2Au; +Au,.
N3MeHenune s3HTpONMH BO3yXa B CTYIIEHAX KOaneccopa:

“k-1n T1

H3MeHeHue OHTPOIIMHU BO3yXad B OXJIAAUTCIIC!

As, = k-Rn-— kIn
k-1n-1 T2

HN3MeHeHne S3HTpONMHU BO3/lyXa B KOMIIPECCOPE:
As, =2As; + As,.

R
Pabora cxxatus B ctynensx kommnpeccopa: I =1, = —1(T1 -T,).
n —

Pa6ora cxarus B oxnamurene: |, =Py (Vi — V).
- 2|1 + IO .
KonnuecTBo TEIIOTHI, OTBOAUMOM B CTYIIEHHW KOMIIPECCOpA:

MR n—Kk
= (T, T).

KonuuecTBO TENa0THI, OTBOJUMOM B OXJIaJUTEIIC:
MkR

KonuuecTBo Temnotsl, oTBoIuMOI B Kommpeccope: Q, =2Q; +Q,.

Iposepka: Q. = M(Au_+1 ).

Pabora cxxatus B kommpeccope: |

3anaua 2. OnpenenuTh yaenbHyoo padoty |, u repmudeckmii KIT/ ¢ muk-
Jla IpocTeiiel mapoTypOMHHON YCTaHOBKH (IIMKIa PeHknHA), B KOTOPOIl BOAS-

HOU map ¢ HadanbHbIM naBienneMm P; = 3 MIla u crenensto cyxoctu x; = 0,95
10



MOCTYNaeT B MapoIeperpeBarelib, Ijie ero TeMneparypa nosbiaerca Ha At, 3a-
TEM Map U303HTPOITHO pacHIUpsIeTCs B TYpOUHE /10 1aBieHUs Ps.

OnpenenuTh CTENEHb CyXOCTH Iapa B KOHIE pacmupeHus. OnpenenuThb
Takxe |, M ¥ xp U yCIoBHs, KOTa map Mmocje maporneperpeBareis IpoCcceliu-
pyercst 1o naBienusi P| (Ipu HEM3MEHHOM JaBJIeHHHU Py).

JlanHble, HEOOXOMMBIE JIsl PEIICHUS 3a/Ja4uH, BEIOpATh U3 TaOIHIIBI 2.
N300pa3uth cxemy mpocTeiiiield mapoTypOMHHONW yCTaHOBKM U JaTh €€
KpaTkoe onrcanue. M300pa3uts mukn Penkunaa B Pv-, TS-nmuarpammax.

Taonuuna?2— Ucxogusle aHHbBIE A1 324U 2

ITepBas Bropas
uudpa At, °C udpa P, xIa P, MIla
BapHaHTa BapHaHTa

0 250 0 3,0 0,50
1 245 1 3,5 0,48
2 240 2 4,0 0,46
3 235 3 4,5 0,44
4 230 4 4,0 0,42
5 225 5 3,5 0,40
6 220 6 3,0 0,38
7 215 7 3,5 0,36
8 210 8 4,0 0,34
9 205 9 4,5 0,32

Vrazanus. 3agady pemmTth ¢ ucnojb3oBanueM hs-guarpammel. [Ipu om-
penenenun tepmuueckoro KIIJ[ mukia MoOBBIIMIEHUEM SHTAIBIKMU BOJBI (KOH-
JIeHcaTa) B HAcoce MpeHeOpeub. ANTOPUTM TOHMCKa MapaMeTPOB CXEMaTHYHO
MPEJICTABJICH HA PUCYHKE.

[TockonbpKy mpoLecchl NOABOJA TEI-
JIOTHI B IApONEPErpeBaTese U KOTJIE SBJIS-
10TCSl U300apHBIMH, TO KOJIMYECTBO TEIIO-
ThI ONPEAENSIETCS MO Pa3HOCTH SHTAJBIUN
B KOHIIE€ U HayaJie mpoiiecca.

Paboty B uukie Penkuna (B 1aHHOM
ciydae 3To paboTa, MmojxydeHHass B TypOHu-
HE) paccyuTaTh TaKXKe IO Pa3HOCTU DH-
TAJIBIIMKA B Ha4aje U KOHIIE Ipolecca, TaK
Kak Mpolecchl 2-3 u 2'-3' SIBIAIOTCS aaua-
OaTHBIMU.

Tepmuueckunt KII/ nukna Penkuna

OTIPEJICNTUTH 10 (hopMyJie

11



I
_'y
n - H
t 01
rae |, — pabota B muxie, KJHK/KT;
J; — TEIJI0Ta MOJIBeICHHAs B IIUKJIE, KJ[K/KT.

3agaua 3. Ilo TOpPUBOHTAIBHO PACHOJOKEHHON CTallbHOW TpyoOe
(Arp = 40-50 B1/M-K) co ckopocThio ®, M/C TEYET BOJA, HMEIOLIAs TEMIIEPATYPY
t,, °C. CHapysxu TpyOa OXJIaXIaeTCs BO3LYXOM TEMIIEPATYPa KOTOPOTO tyys, “C
[P YCIOBUU CBOOOTHOM KOHBEKIIUH.

Onpenenuts KO3(PPUIUEHTH TEIUIOOTAAYU O U O COOTBETCTBEHHO OT
BOJIbl K CTEHKE TPYOBI U OT CTEHKU TPYOBI K BO3yXY, KOO(P(HUIMEHT TEerIomne-
penaum K, ¥ TETIOBOM MOTOK () OTHECCHHBIC K 1M JUIMHBI TPYOBI, €CJIM BHYTPCH-
HUI quameTp TpyObl paBeH d;, BHeNHUN — .

JlanHbIe, HEOOXOAUMBIE JIJIsl pEILIEHUS 3a/1a4u, BEIOpATh U3 TaOIHIIbI 3.

Tao0axuna3 — Mcxogusle qaHHBIE U 3202494 3

IlepBas Bropas
mudpa ts, °C ®, M/c mudpa taosn, 'C dq, MM dy, MM
BAPHAHTA BapMaHTa

0 120 2,5 0 18 190 210
1 130 3,6 1 16 180 200
2 140 2,7 2 14 170 190
3 150 3,8 3 12 160 180
4 160 19 4 10 150 170
5 170 2,1 5 8 140 160
6 180 2,3 6 6 130 150
7 200 4,2 7 4 120 140
8 210 4,3 8 2 110 130
9 220 4.4 9 0 100 120

Ykazanus. OnpenenuTs peKUMbl TEUEHUS BOABI U BO3yXA.

1. KoappumuenT TemnooTnauun o; ONpeAesuThb Il CiIyqasi BBIHY K ACHHOM
KOHBEKLIMU TPU TYpPOYJIEHTHOM pPEXKHUME TEUEHHUs, HUCIOJIb3Yys KpUTEpPHATbHOE
ypaBHEHUE

Nu = —O;idl —0,021Re%8 Pr0*,

B

od .
rne Re=—21 — yucyo PeiiHonbca;

VB
As, Vg, Ply — COOTBETCTBEHHO TEIJIOMPOBOHOCTh, KHHEMATHYECKasl BA3KOCTh
v yrcito [pauaris Boasl npu Temmepatype t,, C, BeIOparh u3 tabmuisr A.L.
2. KoaddunueHt TemnooTnaun o, OMPEASTUTh I ClIydas CBOOOTHOM

KOHBCKIHUH, UCITIOJIB3Ys KPUTCPHUAIbHOC YPABHCHUC
12



Nu=—2+%= 0,5(Gr -Pr

)0,25
BO3J )

3

gd;
2

VBO3ﬂ

Asosy Veos Pleosy — COOTBETCTBEHHO TEILIOMPOBOIHOCTh, KHHEMATHUCCKAs
BSA3KOCTh M 4ucIo IIpaHaris Bo3myxa NpH TeMIeparype tyy,.,, C, BHIOpaTh u3
TabIHIel A.2;

g 1

toosn +273
g — YCKOPEHHE CHIIBI TSDKECTH, M/c.
3. JluneliHpii KOA(DPUIMEHT TeIUIoNepeaaYr paccuuTarh 1o ¢Gopmyie,
Bt1/(m-K):

rae Gr =

BAT — ugucno I'pacroda;

— ko3¢ punreHT oobemHoro pacimperus (1/K);

-1
1 1 ,.d 1

+ In—=%+—
(Xl ‘dl 2}\4_[1) dl (XZ 'd2
4. JluaelHas MIOTHOCTH TEIUIOBOTO IMOTOKa, BT/M:

q = kI 'n(tB _tBOS,Zl)'

k|:

3anaua 4. OnpenenuTh MOBEPXHOCTh HArpeBa PeKyNnepaTUBHOTO ra30BO3-
JYIIHOTO TEIUIOOOMEHHUKA MPU MPSIMOTOYHOM M IIPOTUBOTOUYHON CXEMax JIBU-
XKeHus TeruioHocutened. OObeMHBIN pacxo]l HarpeBaeMoro BO3/yXa MpU HOP-
MaJbHBIX ycloBUAX V, cpeaHuil Ko3hGUIMEHT Terionepeaayn OT MPOAYKTOB
CropaHusi K BO31yXy K, HaualbHbIC U KOHEYHBIC TEMIIEPATyPhl IPOJAYKTOB CrO-
paHus U BO3yXa COOTBETCTBEHHO paBHHI 'y, 1"y, t', 1.

N306pa3uth st 000MX ciay4yaeB rpaukd 3aBUCHUMOCTH TEMIIEpaTyphl
TEIJIOHOCUTEJICH OT BETMYMHBI IOBEPXHOCTH TEIMJI000MEHA.

JlaHHble, HEOOXOIUMBIE JJIsl PEIICHUS 3a/1aul, BIOpATh U3 TaOIuUIIbI 4.

Taoaxuuna4d— Mcxogusle qanaele 111 3ana4yu 4

IlepBas -3 Bropas

VXlO y k, 1 0 ] 0 1 0 " 0
uudpa W | B K) uudpa th, C t", °C th, °C 2, °C
BapHaHTa BapHaHTa
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0 1 18 0 600 400 20 300
1 2 19 1 625 425 15 325
2 3 20 2 650 450 25 350
3 4 21 3 675 475 30 375
4 5 22 4 700 500 10 400
5 6 23 5 725 525 12 425
6 7 24 6 750 550 18 450
7 8 25 7 775 575 28 475
8 9 26 8 800 600 32 500
9 10 27 9 575 375 8 275

Ykazanus.

MaccoBblif pacxo/1 Bo3yXa IMpu HOPMAJIbHBIX YCIOBUSIX, KI/C:

— PHV
RBOSZ[TH

rae P, = 101325 — HopmanbHOE naBneHue, [la;
T, = 273 — HOpMaTTbHAS TeMIiepatypa, K;
Reosn = 287,1 — ra3oBast moctostHHAs Bo3ayxa, Jx/(kr-K).
TemnoBo# MOTOK, MepeiaBaeMblii BO3yXYy B TEIUIOOOMEHHUKE, BT:

Q=GC,(t; —t5),
rae C, — n3o0apHas TEIIOEMKOCTb BO3yXa P CpefHEH TeMieparype
o = 0,5(t5 +13 ), onpenenuts o Tabmuie A.2, Jix/(kr-K).

Cpennuii TemnepaTypHbIid HAMop:
— NPSAMOTOYHAs CX€Ma JBUKEHUSI TEIJIOHOCUTEIIEN

AtégmM _ (t]'. — té )’_ (t]';, — tg) :
n[ L7k
vt

— IIPOTUBOTOYHAA CXCMaA IBHKCHHUA TEILIOHOCUTENICH

e (-8)- (1)
C] " ’ '
i In (tl —b ]
{1

[ToBepxHOCTh HarpeBa TEIMJIOOOMEHHUKA OIPEACIUTh pPa3eNnbHO IS
. . 2.
MPSAMOTOYHOU U TPOTUBOTOUYHOU CXEMBI, M

_ Q.
kAt
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7. Bompocsl I MOATOTOBKH K 3a4eTy

OcCHOBHBIE TTOHATHS TEPMOAUHAMUKHN: BHYTPEHHSISI SHEPTUS, SHTAIbIINA, JH-
TpOIHsl, TeIJI0Ta, paboTa, TEIIOEMKOCTb.

NneanbHblii Ta3. YpaBHEHHUE COCTOSIHUSA UAcanbHOTO ras3a. [Ipoueccsl ¢ uue-
aJbHBIM Ta30M (M30XOpHBIN, W300apHBINA, HW30TECPMHUYCCKUM, aauabOaTHBIM,
TIOJIUTPOITHBIN ).

[TepBrrit 1 BTOpO# 3aKOHBI TepMOAMHAMUKHA. OCHOBHBIE ()OPMYITHUPOBKH.
KpyroBbie npoueccel (psimpie 1 oOpaTHbIE, OOpaTUMbIE U HEOOPATUMBIE).
Xapakrepuctuku 3¢ (HEeKTUBHOCTH.

Pv-u Ts-nquarpaMmsl Ju1st KUIKOCTU U niapa. TepMOIMHAMUYECKHUE TPOLIECCHI
¢ mapoMm (M30XOPHBIN, H300aPHBIH, H30TEPMHUUCCKHIA, aTHa0aTHBIN).
[Ipoueccsl ucreyeHus:: comia, Apoccear. OCHOBHbIE TOHATHS.

[Tponecchl cxxatvst B OQHOCTYNEHYATOM W MHOTOCTYIIEHYAaTOM IMOPIIHEBOM
koMmripeccope. M3o6paxkenue mpoieccoB B Pv-, Ts-nuarpammax.

[ukn Penkuna. M3o0Opaxenue nukina Ha Pv-u Ts-muarpammax. Tepmuue-
ckuit KT/ nukia.

[{uk1 mapoKoMIpeccOpHOM XOJOAMIBHON YCTaHOBKH. XOJIOAWIBHBIN KO-
buIreHT.

TennonpoBoIHOCTH (OCHOBHBIE MTOHATHS ). 3aKOH Dyphe.

KonBekTuBHbI TEmIOOOMEH (OCHOBHBbIE TOHATHA). 3akoH HbroTOHA-
Puxmana.

OcHOBHBIE yKcaa NO00MSI KOHBEKTUBHOTO TEIUIOOOMEHA. YpaBHEHHS IO-
I00HSI.

TerooOMeH wu3nydeHueM (OCHOBHbIE TMOHATUA). 3akoHbl Credana-
Bonbumana, Kupxrodga, Jlam6epTa.

Temnonepenayda (ocHoBHBIC TTOHATHUS ). KoadduiineHT Ternonepeaadmn.
OcCHOBHBIE TOJIOXKEHHUSI TEIUIOBOTO pacueTa PEeKyNepaTUBHBIX TEINIO0OMEH-
HBIX anmnaparoB

TomnuBo. DneMeHTapHbIl cocTaB. Temnora cropanus.

OCHOBHBIE TUIIBI TOITOYHBIX YCTPOUCTB.

OO1ue cBeieHNs 0 KOTEIbHOW YCTaHOBKE.
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[MPUJIOXKXEHUE A
(cipaBOYHOE)

Teniopusnyeckue CBOMCTBA BOJAbI H BO3yXa

TaonumaA.l - Temodpuznueckne CBOMCTBA BOIBI

o o, Cp, A, vx10°,

tLC Kr/M> kJx/(kr-K) Bt1/(M-K) M/c Pr

120 942,9 4,245 0,6830 0,246 1,44
130 934,6 4,263 0,6834 0,228 1,33
140 925,8 4,285 0,6829 0,212 1,23
150 916,8 4,310 0,6817 0,198 1,15
160 907,3 4,339 0,6797 0,187 1,08
170 897,3 4,371 0,6768 0,177 1,03
180 886,9 4,408 0,6732 0,168 0,978
190 876,0 4,449 0,6697 0,161 0,938
200 864,7 4,497 0,6633 0,155 0,906
210 852,8 4,551 0,6571 0,149 0,880
220 840,3 4,614 0,6498 0,144 0,856

Tabnuma A.2 — Temodusnyeckne CBOWCTBA CYyXOTr0 BO3ayXa

¢ °C p. . Cp, Ax107, vxg_Oﬁ, or
KI/M kJLx/(xr-K) | Bt/(M-K) M/c

0 1,293 1,005 2,44 13,28 0,707
10 1,247 1,005 2,51 14,16 0,705
20 1,205 1,005 2,59 15,06 0,703
30 1,165 1,005 2,67 16,00 0,701
40 1,128 1,005 2,76 16,96 0,699
50 1,093 1,005 2,83 17,95 0,698
60 1,060 1,005 2,90 18,97 0,696
70 1,029 1,009 2,96 20,02 0,694
80 1,000 1,009 3,05 21,09 0,692
90 0,972 1,009 3,13 22,10 0,690
100 0,946 1,009 3,21 23,13 0,688
200 0,746 1,026 3,93 34,85 0,680
250 0,674 1,038 4,27 40,61 0,677
300 0,615 1,047 4,60 48,33 0,674
350 0,566 1,059 4,91 55,46 0,676
400 0,524 1,068 521 63,09 0,678
500 0,456 1,093 574 79,38 0,687
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