YcioBue

Sananune 2. «Bognas dpeepusi»

2.1 B cocyje 1o, KpBIIIKON HAXOJUTCA Ileperperasd BoJia, HAXOJIIAACSI IPU TeMIleparype ty =
120°C. Kakast fosrst (MaccoBast) BOJbI BBIKHUITUT, €M OTKPBITH KPBIIIKY 7

2.2 B remion3o/impoBaHHOM COCY/Ie HAXOJUTCA IEePeoXJarkJIeHHas BOja IIpU TeMieparype ty =
—5°C. Kakas mosst (MaccoBasi) BOJBI 3aMEp3HET, €CJH B COCYJ GPOCHTH HECKOJBKO MAaJEHBKUX
KYCOYKOB JIbJ1a”

2.3 B remnouzonumpoBannoM cocyze Haxogurced mgy = 300r Jiba, HAXOJSIIETOCd IPU TEMIIEPATY-
pe to = —10°C. B cocym BmyckaroT BOJSHON Tap, Haxojsdmmiicss mpu temmeparype t; = 100°C.
[TocTpoiiTe mpuMepHBIil rpadUK 3aBUCUMOCTH TEMIIEPATYPbI, YCTAHOBUBIIENCSA B COCYIe TOCJIE JI0-
CTHKEHUs TEIJIOBOIO PABHOBECHUS, OT MACCHI BILYIIEHHOTO Tapa (JiJis MacChl, M3MEHSIOMEHcs OT
HYJISI JIO Mypax = 120r)

Bo Bcex IIYHKTax ILaHHOfI 3a/la4 TEIJIOEMKOCTDbBIO COCyda HpeHe6peqb. y,ILeJIbHaH TEIIJIOEMKOCTDb

BOJIBL C; = 4,2KZL—’K yAe/IbHasd TeIJIOeEMKOCTL JIbjla ¢y = 2,1?—0}’8, yAe/bHasd TeIIoTa IJIaBJIeHUsT

kr-°C?

abJa A = 3305, yieibHad TelsioTa IlapoobpaszoBanus Bojbl L = 2,2%. JlaByienue ra3oB B
COCy/le CUATATH PABHBIM HOPMAaJbHOMY aTMOC(hEPHOMY JaBIEHUIO.

Pemenune

Sananue 2. «Boanasa deepusi»

2.1 IIpu orkpbIBaHUM KPBIIIKU JaBJIEHUE YIIAJIET 10 HOPMAJIbHOIO aTMOC(hEPHOro, P 3TOM BOJIA
OKayKeTCd TeperpeToil — HaYHeTCsd BCKUIIaHUE, KOTOpoe OyJIeT MPOJIOJIZKATBC JI0 TEX TOp, €€ TeM-
nepaTrypa He HOHU3UTCS JIO0 TeMIIEPATyPhl KATICHUS ITPU HOPMAaJIbHOM aTMOC(EPHOM JIABJICHUH, TO
ecthb 710 t; = 100°C. I1pu 310 TemmoTa, BbIJIEIUBIIAACA IIPU OCTBIBAHUN BOJIBI MTOI/I€T Ha UCIIapeHne
ee yactu Am. YpaBHEeHHe TeIlJIOBOro DajiaHca B 3TOM CJIydae IMPUMeT BT

LAmMm = Clm(to — t1>, (].)

N3 KOTOPOI'o JIET'KO OIIpeaeJIUTh JOJITO BBIKUIIEBIIEN BO/IbI

Am Cl(to — tl) 4,2 : 103 . (120 — 100) _9
= = R -1077. 2
m L 2,2 - 106 3810 )

VHbIMEU c/10BaMU, BBIKAIIAT OKOJIO 4% BOJIBI.

2.2 [Ipu kpucTa/IM3aIun BbIJIEIIETCs TeII0Ta, KOTOPas PacXo/IyeTcs Ha HarpeBaHUEe OCTaBIIIeHCs
BojibI. [Iporiecc kpuctaiumsanuu OyAeT TPOJIOJIKATBCS 0 TeX TO0p, MOKa TeMIepaTypa BOJbI He
crareT pasuoit t; = 0°C. YpaBHeHHe TEILJIOBOrO Hajiafca B JAHHOM CJIydae TPUHUMAET BHU/T

MM = clm(tl — to) (1)
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OTKy/1a HAXOIUM

Am . Cl(tl - to) - 4,2 . 103 : (O - (-5))
m A N 330 - 103

~6,3-107% (2)

Ipumevarue: Marocmo doau 6odv, npemepnesaroueti hasoswill neperod, no3eossem npeHedbpeub
UBMEHEHUEM MENNOEMKOCTNY CMECU NPU PA306HLT NPEBPAULEHUAL.

2.3 B 3aBucuMOCTH OT KOJHNYIECTBA BIIYOICHHOI'O ITapa MOI'YT pe€aJIu30BbIBATHCA Pa3/IMYHbIE KO-
HEYHbIE COCTOAHHA BOALI B COCYJ€: TOJIBKO Jied, Jed U KUIAKOCTb, KUIAKOCTb, KMJAKOCTH U IIap.
HOC.He,ZLOBaTe.HbHO PacCMOTPUM BO3MO2KHbBIC IIPOIIECCHI 1 KOHEYHBLIC PaBHOBECHBIEC COCTOAHMA IIPpU
yBeJIM9eHU KOJIMYECTBa BIIYIIEHHOI'O IIapa.

1. Ilap cxondencuposancs, 0bpazosasuwanacs 600a 0CmviAG 00 MEMNEPAMYPDL 3AMEP3GHUA U Ya-
CMUNHO 3AMEP3AL — NPU IMOM MEMNEPAMYPA Ab0a He JOCMUAA MEMNEPAMYPvE NAGBAEHUS. B
9TOM CJlydae YpaBHEHHE TEIJIOBOTO OajiaHca MMEET BU]L

Lm + cym(ty — tyn) + Am + com(tun, — tz) = como(tz — to), (1)

3JIeCh U JaJlee: M - Macca BILYIIEHHOTO I1apa, t, - TeMIepaTypa, YCTAHOBUBIIASCS B COCY/le TOCTIe
YCTaHOBJICHUSI TEILIOBOTO paBHOBecus, t,, = 0,0°C - Temmeparypa IIaBIeHUS JIbIA.

U3 ypapuenus (1) HaxomauMm TpeGyeMyrO 3aBUCUMOCTb:

 Lm+eom(ty — tyy) + Am 4 comit gy, 4 comoto

(2)

T
com + comy

[MoscraBiisisi auc/eHHBIE 3HAYEHHUsT XapAKTEPUCTUK BOJbI (yA00HO TermnoTy m3mepsaTth B KJLK, a
MAacchl B TPAMMAX ), TIOJIyduM (DYHKITHIO

~ Lm A+ cem(ty — tyn) + Am A+ comitn,, + comoto (2200 44,2 - 100 4 330)m + 2,1 - 300 - (—10)  2950m

Tz = =

com + Comyg 2,1 . (300 + m) ( )
3

6300

Temnepatypa Jibsa JIOCTUIHET HyJIs, IPU Macce BIYIEHHOTO Iapa PaBHOM my = 5o-0

~21r.

Tak Kak 9Ta Macca MaJja, TO 3aBUCHMOCTD ( 3) sIBJIsIeTCsl MPUMEPHO JIMHEHHON. DTOT y4acToK Ha
rpacduke oboznaden «0-1».

2. *KosmmgecTBo napa MpeBbICKIIO HallJIeHHOl 3HadeHre my ~ 2,1 r. [Tpu sroM Jie Havaa naasumo-
CA, HO NAPa <He T8AMaems», 4mobvl pacniasums éecv aed.® B aroM ciyuae B cocyjie B COCTOSHUN
PABHOBECHsT OKAXKeTCsI CMeCh Jiba W BOJIbI, HAXO/dAmascs npu temmeparype t., = 0,0°C. Haii-
JIeM Maccy Iapa Mg, IPU KOTOPOIl KOJMYECTBO TEIJIOTHI, BBIJEIUBIIENCS IPU KOHJIEHCAIIUN I1apa.
U OCTBIBAHWM OOpa30BaBIIeiicss BOJbI, Oy/leT J0CTATOYHO, YTOOBI HATPETH JIEJ JIO0 TEeMIIEPATYPBI
IJIABJICHUS U TIOJIHOCTBIO €r0 PACILIABUTDL. VI3 ypaBHeHus TerioBoro daJianca

ng —+ c1mo (tl — tm-[.) = C(]?Tl()(frm. — to) + )\m() (4)
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HaXO M

= ~ T.
L+ ci(ty — ) 2200 + 4,2 - 100

mo —

Takum obpaszom, pu Macce mapa or my =~ 2,11 10 my &~ 40T TeMieparypa yCTAHOBHUBINASICS B
cocyae Oyzer paBHa ty,; = 0,0°C (yuactok «1-2» Ha rpaduke).

3. Becv sed pacnaasuaca, 06pa3osaswascs npu smom 6oda cmaaa nazpesamsves.™ B atom ciayuae
TEIJIOBOI OajlaHC MMeeT BU/I: TEILIOTa, BBIASIUBINASICA IIPU KOHJEHCAIIUK 1apa U OCTbIBAHUU 00-
pa3oBaBIIeiics BOJIbI, PACXO/IyeTcd Ha HarpeBaHUe JibJa, ero IJIaB/JIeHne U HarpeBaHue TaJIONW BOJIbI
JI0 PaBHOBECHOI TeMITepaTyphl t,, NJIN Ha A3bIKE YPaBHEHU:

Lm + clm(tl — tx) = Como(tnn. — to) + )\mo + Clmo(tx — tnn.). (6)
N3 sroro ypaBHeHus omnpejiessieM

B Lm + eymty — comy (t,. — to) — Amyg

X
c1m + cpmy

2200m + 4,2 - 100m — 2,1 -300 - 10 — 330 - 300 _ 2620m — 105300
N 4.2m + 4,2 - 300 © 4.2m 4+ 1260

(7)

910 yuacTok Ha rpaduke obozHadeH «2-3». Koneunas remmeparypa JJOCTUTHET TeMIIEpATyPhl KOH-
gencanun t; = 100°C, ecim Macca BIIyCKAeMOro Iapa IPEBBICUT 3HAYEHUE Mg, KOTOPOE TaK:Ke
MOZKHO OIIPEJIEINTh U3 ypaBHeHus (6), B KOTOPOM CJIeJIyeT MOJOKUTD t, = t1:

ng = CoMmy (tn — to) + )\mo + cimyg (tl — tn) . (8)
N

ng = CoMmy (tn — to) + )\mo -+ C1y (tl — tn,)

g = Co™my (tn — t()) + )\’II?:LO + C1myg (tl — tn) _ (9)

2,1-300-10+4 330 - 300+ 4,2 - 300 - 100
_ ~ 1051
2200

[Ipn manbHelieM yBeJIWYeHNN MacChl Tapa KOHedHasi TeMreparypa He npepbicuT t; = 100°C.

Tpebdbyemblii rpauk 1MokKa3aH Ha PUCYHKE.
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Lm, =c,m, (t —1, )+ Amy +cmy (r] — tm.)

mna.

_ Camn(tm. _f0)+’1m0 + Clmﬂ(tl _tn.-r.) =

m, I 9)
2,1-300-10+330-300+4,2-300-100
= =1052
2200

[Ipy panbHelmieM yBeIMYEHMH MAcChl apa KOHE4Has Temieparypa He mpesbicuT £, =100°C.
Tpebyemsriii rpadguk nokaszaH Ha pUCYHKE.
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Om,-wemmu, YRO HAKJHIOHHBIE YVUACMKU, CHPO20 2060DA, HE Hp&lfﬂ.-iuHBﬂHbI. Oonaxo smu
OMKITOHEHUA HEZHAYURNIE/IbHBIL.

OrmeTnM, 9TO HaKJIOHHBIE YIaCTKH, CTPOrO NOBOpsI, He MpsAMOJnHEeRHbI. OIHAKO 9TH OTKJIOHEHUS
HEe3HAYUTETHHBI.
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