I Ipumep TECTOBBIX 3aaHUH 10
BCTYHUTEIIbHOMY HUCIIBITAHUIO

MPOILIECCHI "
AITIIAPATBI

APOCNTABCKUH
FOCYAAPCTBEHHbIN
TEXHUYECKUW
YHUBEPCUTET




Cnucok 1em
NO BCTYNMUTEAbHOMY UCMbITAHUIO
«[1pouecchbl U annaparbi»

1. Knaccupukauma n pUsMKo-XMMmUYECKUE OCHOBbI MPOLLECCOB XMMUYECKOM TEXHOAOTUM.

2. XapaKTepUCTUKU OCHOBHbIX MPOLECCOB XUMUYECKONW TEXHOAOTUU: TUAPOMEXaHUUYECKUX,
MEXaHUUYECKUX, TEMAOBbIX, MacCOOOMEHHbIX.

3. MeToaMKa pacuyeta MaTepuanbHOIO U TENAOBOIrO0 HanaHCOB NPOLIECCOB 1 annapaTos.

4. MeToabl pacyetra U MPUHUMNbI BblIbOpa OCHOBHOIMO M BCMOMOFATEABHOrO TEXHOAOTMUYECKOIO
obopyaoBaHUA.

5. TUNUUYHbIE TEXHOAOIMMYECKUE CUCTEMbI XUMMUYECKUX MPOU3BOACTB W UX annaparypHoe
0POPMAEHUE.

6. OCHOBHble TUMHI, yCTpOIZCTBO N MPUHLHAN AEVCTBUA OCHOBHbIX MalUWUH U arinaparoB
XUMHUYECKUX MPONIBOACTB.

7. Bbibop annapatoB ¢ pa3AMUHbIMU KOHCTPYKTUBHbIMWU OCOOEHHOCTAMM.

8. Pacuet xapaKTepuCT1K 1 NapaMeTpOB KOHKPETHOTO B1AA 060PYAOBaHNS).

9. MatepuanbHble U 3HEPreTUYeCKMe PacyeTbl MPOLLECCOB U annapaTos. F e
-

TEXHUYECKUK
YHUBEPCUTET




JaAaHue 1

OnpedeHTE INIOTHOCTE BO3OYVXA NIPH BAKYVMe (paspexeHHH) 500 MM
PT. ¢T. H TeMuepartvpe 20°C. AtmMochepHoe JaBJIeHHE 750 MM PT. CT.

PemieHie:

Haxo1imM MOTIpHYE Maccy BO3IyXa [0 YpaBHEHHIO

r

MB=»Mi-xi=28-0,79+32-0,21 =288

MOIb

OmnpeiendeM IITOTHOCTE BO3IVXA.

_ Ms 273p 28,8 273(750-500)
P =12 (273+t)p, 224 (272+20)-760

= 0,39 kr/m>.

AAPOCNIABCKUH
rOCYOAPCTBEHHbIN

TEXHUHECKMIA
OtseT: 0,39 xr/m°. YHUBEPCUTET




3apaHue 2
B OTKpBITOM pe3epByape HAXOJHTCH KHIKOCTE € OTHOCHTEILHOH
ILI0THOCTEH 1,1. MaHOMETp, NPHCOEIHHEHHBIH B HEKOTOPOH TOYKE K CTEHKE
pe3epByapa, MOKAa3LIBAET JaBJIeHHE p,.~0,4 Krc/cm’. Ha KakoH BBICOTE Hal
JAHHOM TOYKO0H HAXOAHTCH YPOBEHE :KHIKOCTH B pe3epByape?

Pemenne:

BricoTa YpOBHS AIIIKOCTH B pe3epByape Hal TOYKOIl IMpHCOeTITHeHIIA
MaHOMETpa, OMpe/IelIaeTca [0 YPAaBHEHII

h— {P—Pu]‘
Pg
ITo ycaoBmmo 3a1at4 (p — py) = D,i}:ﬂ% =0,4-9,81-10* = 39240 Ma.

ITnoTHOCTE &mKocTi p = 1,1 - 1000 = 1100 kr/m>.

p—p 29240
BricoTa cocTauT h — 220 = 3,64 M.
og 1100-9,81

APOCNTABCKUH
roCYAAPCTBEHHbIN

TEXHUYECKUWH
OtBeT: 3,64 M. YHWUBEPCHUTET




JaAaHue 3

OnpeaedaTs Ppacxol B BOJONPOBOIHOH Tpyde, ecJH cpeXHAS
ckopocts V=L2 M /e, a BHYTPeHHHI THAMETpP TPYOhI d =250 anm,

Pemenre.
YpaBHeHIIe 00BEeMHOTO pacxoa:

Q=v-5

rae () - oOBEMHSII pacxomd, M/c;
V — cpeIHAa CKOpPOCTE, M/C;
S — II0Iaak KHBOTO CEYeHIId, M2,

L]

T-d
4

3.14-0.25°
12.2 k

O=v-S=v. =0,059 ar’ /¢

Otset: 0,059 M? /c.

APOC/NIABCKUH
rOCYOAPCTBEHHbIN

TEXHUYECKUK
YHUBEPCUTET




3apaaHue 4

OnpeneanTs peXuM TedeHHS KHIKOCTH B MEKTPYOHOM NPOCTPAHCTBE

TeILIOOOMeHHHKA THIA «Tpybda B TpyoOe» (pHCYHOK). BHyTpeHHsisi TpyOa
TeI1I000MeHHHKa HMeeT pa3zMepbl 30x2,5 MM; Hapy:kHasa 57x3,5 MM; MacCoBBIi

pacxoa KMAKOCTH 4 T/4; ILIOTHOCTh KHAKOCTH 860 KI/M>; THHAMHYECKHH
K03 punuenT Bazkoctu 1,12 mlla-c.

- K - -
e sAmmAmE TS 1111*&1111“!.

1 — temmnooOMeHHas TpyOa, 2 — KOXKyXoBas TpyoOa, 3 — Kaiau

AAPOCNIABCKUH
rOCYAAPCTBEHHbIA
TEXHUYECKUW
YHUBEPCUTET

Pucynok 1 —TemmooOMeHHUK THIIA «TpyOa B TpyOe»




Pemenue:

OHpE:,I[&]I}IEM CKOPOCTD KHIAKOCTH H3 YPABHCHHA PACXO0/4.

vV M 4-10°3
v=—=—= = 1,03 m/c.
S p-S  3600-860-0,785-(0,052—0,032)

JKBHBaJICHTHBIN AHAMCTP KOJIBIICBOI'O CCUHCHHA OIIPCACIDICM I10 (prMYJ]EZ

d. =28 407 =d) _ 1= 005-0,03=0,02m

3 I 4m(D+d)

OHpE’:,I[EJI}IE’:M PCHKHUM TCUCHHA

v-d,-p _ 1,03-0,02-860

— = 15818.
I 1,12-10-3

Re =

- AAPOCJIABCKUH
Pexum JIBHAKCHHA Typ'ﬁyJIBHTHB]H . rOCYAAPCTBEHHbIN

TEXHUYECKWUIA
YHUBEPCUTET




JaAaHue 5

Onpenenuts AHaMeTp TPYOONPOBO/Ia, 0 KOTOPOMY NPOTeKaeT BoJIa

. 3 " _
B kommuectBe O =420 m” /4 ¢o cpenneii ckopoctpio V =15 mle.,

Pemienne.

OOBEeMHEBII pacxo/

zr-d’
Q —v.-S=v-
4
rae O - 00BEeMHBIIT pacxo, M°/c;
V — CpeJHSS CKOPOCTh, M/C;
S — II0IIAa b JKHBOTO CEYEHHUs, M-,
OTKyzna JuamMeTp TpyOoIpoBoa:
420
4 . Q 4 3600 ?:ggn:EgTK:Er:mbm
d=[—= = - = 0314 m TEXH{':NECKMF!

TV a-1.5 ' YHVBEPCUTET




JaAaHue 6

Huaaaapuyecknil pesepByap auaMeTpoM 1,5 M Hamo/iHeH BoJoil Ha
BBICOTY 3 M. OTBepPCTHE JJd HCTeYeHHHA KHIAKOCTH B JHE pe3epByapa HMeeT
aHaMeTp 2 cM. 3HadeHHe Ko3pPpunHeHTa pacxoga aasa orBepcras 0,62.
OnpeaeanTs BpeMsa, He00X0JHMOe /1A OMOPOKHEeHHS pe3epByapa.

Penrenne: OHPEHEHHEM BpeMiA HCTCUCHHA 110 YPaBHCHHEO

fIPOCNTABCKUH
rocyOAPCTBEHHbINA

25VH 2:0,7851,5°V3 TEXHWUYECKMIA
T = = = 7095 ¢ ~ 118 MuH.
HpSo+/29 0,62-0,785-0,022,/2-9,81 YHUBEPCUTET




JapAaHue 7

Onpeneants Ko3QPHOHEHT THAPABIHYECKOT0 TpPeHHSI MPH
JBHKEHHH BOAbI IO YYITYHHOMY TpyOompoBoay [OHAMeTpPOM

d =108x5 mm co cpexneii ckopoctbio V=18 M/C mpum Temmepatype
22°C.

Pemenne.

PaccunteiBaeMm Kpurepuil PeliHomIb/ICa:

_v-d-p
# ¥

OmnpenensieM Ko3((UIHEHT AMHAMHUYECKOI BS3KOCTH /A H IUIOTHOCTH
BoIbI £ mpu Temmeparype 22°C [10].

1 =0.9579 mlla-c,
P =996,5 ke/ M,

Re

Re

I 0,9579-10

:v-d-p:1,8-0,098-996,5:183508 F

fIPOCNTABCKUH
rocyOAPCTBEHHbIN

TEXHUYECKWUIA
YHUBEPCUTET




Re >10000, cnegoparensro B Tpy6ompoBome TypOyIeHTHBIH pexKIM
JIBUKEHUS.

IIpu TypOyJIEHTHOM peKHME JIBIDKEHHS KO3(D(MUIIMEHT TPEHHS MOKET
OBITH paccuuTaH 1o popmyne A.Jl. AIbTIIyiIs:

A=011- (68 &}
Re d ’

rae Re — kpurepuii PeriHoub/ica,
A — KO3 QUITHEHT TPEHHUS;
A — aOCOJIFOTHOE 3HAaYC€HHE YKBHBAJICHTHOI ImepoxoBarocTu [10,11], M.
d — qmameTp TpyOompoBoIa, M

31\0.25
A= 011(68 ?] —0}11-{ 08 +1"4 10] =0,0383

Re 183508  0.098

APOC/NIABCKUI

FOCYLAPCTBEHHbIA

TEXHUYECKMIA
Otser: 0 ; 0383. YHUBEPCUTET




3apaHue 8

OnpenequTsr MoTeplo JaBJeHHsI B TpyOompoBoae NauHoii 50 M |
amaMeTpoM 43x2.5 MM, 10 KOTOPOMY HNPOXOIHT KHAKOCTH INIOTHOCTHI 960
Kr/M® u  auHamMHdeckoidi BsaskocThio 0,85 mIlac. CxopocTh IBHKeHHSA
JKHKOCTH 1o TpyOompoBoay cocTaBasieT 1 M/c. AdcoII0THASI MIEPOXOBATOCTH
Tpydonmposoaa 0,2 MmMm.

Pemnrenne:

OHPEHEHHEM PeANM IBHAKCHHA I10 3HAYCHHIO KPHUTCPHA Penimonspaca

vdp  1,0:0,038-960

Re =
m 0,85-10~2

= 42918.

Re >10000, cnemoparensro B TpyGompoBose TypOyIeHTHEIT pexkKiM
IBIDKEHUS.

ITpu TypOyIIeHTHOM peXuMe JIBIDKEHHS KO3((QUIIHEHT TPEeHUS MOXKET
OBITH paccunTad 1o popmyne A.J[. AIbTITyIIS:

APOCNIABCKUN

0,25 rOCYAAPCTBEHHbIN

0,25 1n—3 >
A=011- (E + 5) =011 ( 68 4 02110 ) — 0,0316. SRABERCTEY
Re d 42918 0,038




ITotepu naBnenns AP [Ila] paccuuteiBaroTes 1o Gopmysre:
Ap=1---Z-p=0,0316-——-—-960 = 19958 ITa,
d 2 38 2

rae A — KO3()(UIHEHT TPEHHS;
[ — mmHa TpyOOmpOBOIA, M;
d — BHYTPEHHUI JJHAMETpP TODVOOIIPOBOOA. M;
V - CpellHsISI CKOPOCTh ABIGKEHHUS KIIKOCTH, M/C;
£ - IUIOTHOCTH JKHJIKOCTH, KI/M°;

APOCJTIABCKUHA :
rOCYAAPCTBEHHbIN
OTBGTI 19958 Ha. F TEXHﬂ‘-IECKMI?I

YHUBEPCUTET




JapaHue 9

ITo cranabHOMY TpyOompoBoay anaumHoii / =190 M HeoOXxogHMO
noaaBath 0=12 mM’/4 :xuaKocTH. JlonycKkaeMas HoTeps HaNopa HAa TPeHHe
h, =14 M. OnpeaeJaTs TpedyeMbIH IHAMETP TPYOONpoBoaAa, NPHHHMAS
3HaYeHHe Kod(p@PHIHeHTa rHApaBaIHYeckoro tpenus 4 = 0,03. llorepn
HAIlOpPAa Ha MeCTHbIe COIPOTHBJIEHHS BhIPa’KeHbI Yepe3 SKBHBAJIEHTHYIO
IJIHHY H COCTABIAIOT L= 4 M.

Pemenue.

IToTepH Hamopa Ha TpeHHe pacCYHTHIBAIOTCS
/ v

]?” — A N i [
d 2-g°

rme A — Ko3(pUIIHEHT TpeHUs;

[7 — IpuBeieHHAs JUINHA TPpyOOIIpoBo/ia, lp =1+, um [4]:
d — BHYTPEHHHUI JUaMeTp TpvOOoIIpoBOda. M:

VvV - CpeHsisd CKOPOCTb ABHAKCHHS KHIKOCTH, M/C:V =—- =

fIPOCNABCKUH
rOCYOQAPCTBEHHbIA
TEXHUYECKUN
YHUBEPCUTET

£ - INIOTHOCTB KHIKOCTH, KI/M°.




ITocne npeoOpa3oBaHUil IOIy4YaeM:

p? 16-V2 Iy 8-V?2

L7 lir
" d 2-g d m2-d*2g d> m2.g

Bripa;kaeM n1uameTp TpyOOIIpoBO/Ia:

5 12 \?
; s|A-1;-8-V2 0,03-194-8-(—3600) 0055
g T 143142981 Y

IPOCJIABCKMWA

FOCYAAPCTBEHHbIA

TEXHUYECKMIA
OTBeT: 0,052 M. YHUBEPCHUTET




3apaaHue 10

Jis1 onpeneieHHs mOTepPh JaBJIeHHS HA (PHILTPe YCTAHOBJIEHDI
MaHOMeTpbl. lIpHm nDpomyckaHHH 4epe3 (HIBTP KHIKOCTH Pacxol
koTopoii pasen 0,9 Ju/c; paBaenmsi: p;=0,1Mlla, p,=0,12 MiIlla.
OnpexeJuTh NOTEPIO JaBJIeHHA HAa PHILTPe, eCIH H3BecTHO: d;=10 MM,
d;=20 MM, ILIOTHOCTD KHAKOCTH p = 960 Kr/Mm’.

Pemenne.

CocTaBuM ypaBHeHHe bepHyIH U1 ABYX cedeHHil (1-1 u 2-2):

2 2
v
}?] + | G- 7 4+ .}?2 +

p-g 22 ° pg 2g

Z, +

APOC/NIABCKUH
rOCYOAPCTBEHHbIN

TEXHUYECKUK
YHUBEPCUTET




IImockoCcTh CpaBHEHHS IIPOBOJHMM IIO OCH TpyOOIIpoBOJAa, TOIrJA:
z,=2z,=0,
ITomyuaem:

2 2

V. Vv
p1+]—p2+2+hﬂ

pg 22 p-g 2¢g -‘

OrmpenienseM IIOTepro Halopa Ha (QuibsTpe:

2 2

A =p1—p2+v] —V,
o opg 2g

PaccunTEIBaEM CpEIHIOK CKOPOCTh B ceueHHax 1-1 m 2-2.

vV 4V 4091073

v, =— = = =11,5 wm/e,

2 ;
S, mdy 3,14-0,012 AAPOCNABCKMIA
FOCYAAPCTBEHHbIN

TEXHUYECKUK
YHUBEPCUTET




1% av 4-0,9-1073
v, = — = 5 = =2,9 wm/e,
S T-do 3,14-0,022

Tornma:
2 2
h = PL=Py VW TVy _ (0,,1—0}12)-106 N 11,5° - 2,9° P
p-g 2g 960-9,81 2-9,.81 ,

IToTeps maBneHns Ha GUIBTPE COCTABUT:

Ap=p-g-h =960-9,81-4,2=39553 Ila= 0,04 Mlla

fIPOCNABCKUH
F FOCYAAPCTBEHHbI/
TEXHUYECKWUH
OTBCT: 39553 Ha. YHUBEPCUTET




3a Aa HUAUEe 1 1 B annapar, paGoTalomuii 0 JaBJIeHHeM Dgc = 1,8 Kre/em”, Hao
I0JaBaTh HACOCOM BOJY H3 OTKPBHITOIO pe3epByapa I0 TPyOONpoBOXY

BHYTPeHHHM auaMerpoM 68 MM. BepxHsia Touka TpyOompoBoaa Bbille
YPOBHAI Boabl B pesepByape Ha 4 M. Pacuernas nnmHa TpyOompoBoaa
(cobcTBeHHass [JIHHA ILIIOC OJKBHBAJIeHTHAs [JJIHHA  MeCTHBIX

conporuB.jienni) 280 m. kodpPpunment Tpennms 4 = 0,03. Hairnm
3ABHCHMOCTh MeKAy NOTPeOHBIM HaoOpoM H PacxoJoM BOJBI,
NpoTeKalmeH o TpyOompoBoxay, kﬂﬂJ]}"l[[Tb YpaBHeHHe

XapaKTePHUCTHKH CeTH).
Penienue:

YpaBHBHPIEJ XapaKTCpPpHCTHKH CCTH - 3aBHCHMOCTD HOTp66H0]"D Hallopa

OT pacxoja: H nomp f (Q)

H =H +P2"Piip

nompg n

P8 ’

— [ v? — [ 8V?
Hypp = Hp + 22—t g g2 =g 422 Py
p-g d2g p-g d>m? - g
HO,I[CTEI.BJIHGM H3BCCTHBIC BCJIHIHHBI B ITIOJIYICHHOC YPABHCHHC!

(1,8-1)-10° 280 8.v2

AIPOCNTABCKMA
H — 03 — FOCYAAPCTBEHHbII
nomp 1000-9,81 0,0685 3,142.9,81 TEXHUYECKWH
Otser: 13,2+477855,3*V? = 13,2+ 4778553 -




3apaHue 12

Manomerp Ha  HargHeraTeJJbHOM  TpyOompoBoae  Hacoca,
nepekaunBapmero 1,5 M Boasl B 1 MHH. IOKa3bIBaeT JaBJeHHe
4,2 krc/cMm’. BakyyMMeTp Ha BcachiBaloleM TPyGonpoBoje MOKa3biBaeT
Bakyym 40 MM pr1. cT. PaccTosiHHe IO BepPTHKAIH MEKIY MeCTOM
HpHCOeHHEeHHS MAaHOMeTPAa H MeCTOM IPHCOoeJHHeHHs BakyyMMeTtpa 0,5
M. JluaMeTp  BcachiBawmero TpyO0ompoBoaa 150x4,5 MM,
HarHeraTeabHOoro 114x4,5S mm. OnpenendaTs Hamop, pa3’BHBaeMbIH
HacocoM. ATMoc(epHoe 1aBjaeHne 750 MM pT. CT.

Pemienne.

OHPE,‘]EHHEM CKOPOCTE ABHCHHA BOJBI Ha JIMHHH BCACBIBAHHA H HATHCTAHHA.

1% 4V 4-1,5
V. =—= s> = = 1,6 m/c.
See  Tdg, 60-3,14-0,1412

AAPOCNTABCKUH
Vv 4V 4-1,5 rOCYOQAPCTBEHHbIA
v, = S_ p— p— p— 2,4 ,-'I-fft?. TEXHUYECKUH
H

m-d,”  60-3,14-0,1152

YHHUBEPCUTET




JlaBeHHe B HarHeTaTeILHOM H BCacEIBalOIIeM TPyOOIIpoBoJgax COCTABIIALT:
p, = (42+1,0)-9,81-10* = 510120 ITa.
P.. = (0,75 —0,04) - 133,3- 1000 = 94643 Ila.

Hamnop, pa3BHBaeMbIil HACOCOM, HaXOJIUM T10 YpaBHEHHIO (M BOJI.CT.):

Ho— g 4 P Pac vt — " 05 1 510120 — 94643 N 2,4 —1,6* -
T Ty 29 1000 - 9,81 2.-981 7

SIPOCIIABCKMA
F FOCYLAPCTBEHHbIV
TEXHUYECKUI
OTBeT: 21,3 M YHUBEPCHUTET




3apaHue 13

Annapar auamMerpoM 1 M H BBICOTOH 2 M IOKPBIT CJI0€M TellJIOH30/IAIHHA
TommuHo 50 MM ¢ ko 3dpumuenTtom TemaonpoBogHocTH 0,12 B1/(M-K).
Temmepatyp creHkn anmapara 180°C, Temueparypa HaApYKHOH IIOBEPXHOCTH
m3o0aAnuH 40°C. OupeneJHTh pacxo/] TeIVIOTHI Yepe3 CJI0H H30JIAIHHA.

Pemenne.

DHPEHEHHEM CPCIHIOK IINIOITAaAE, UHEPEC3 KOTOPYHO ITPOXOIHT TEILNIOTA.

Fop

2
— - (Dch + 2”?) ~3,14-(1,05-2 4 0,5 12) = 8,164 22
TEHHDBDﬁ IIOTOK qepeB CHDE[ H3O0JIAIMHNHA COCTABHT.

Q=71-(t.—t) ""*”—012(180 40)W—2743BT

AAPOCNTABCKUH

rOCYOAPCTBEHHbIN

TEXHUYECKUN
OTBeT: 2,7 kBT YHUBEPCHUTET




3aAaHue 14

TenoTa KpeKHHI 0CTATKA HMCHO.b3yeTCH A5 MoJ0orpeBa He(pTH, KOTOpasi
NOCTYyHaeT Ha YCTaHOBKY. OnpeneJHTh CPeJHIOW Pa3HOCTh TeMIepaTyp AJIs
NPOTHBOTOYHOH H NMPAMOTOYHOH CXeM B TeILI000MeHHHKe NPH CJIeIYINHX
napaMeTpax: KpPeKHHI OCTATOK HMeeT TeMIeparypbl HauvaabHyio 310°C,
KoHeuHYI0 190°C, HauaabHasa Temuepatypa HedptH 20°C, koneunas 160°C.

Penienue.
PaccmoTpuM npAMOTOUHYIO CXeMY JIBIKEHHS TEILIOHOCHTEIIel.

tI" At, = (310 — 20) = 290 °C.
At., = (190 — 160) = 30 °C.

AAPOCNABCKUH
roCYOQAPCTBEHHbIN

TEXHWUYECKHUW

L (‘S') YHUBEPCUTET




HBH)K}’I]IEUI CHJIa ITpoHecca OIIpeAC/IACTCA.

CpeaHee apudmeTnyeckoe:
At + At Atg

,ecam — < 2

At
- 2 At,,

CpeaHee norapumMmuyeckoe:

Ats — At,, Ats

Aty = e GO = > 2
Atg At
2,3lg At,, "

Ats 290
— = 0.7
At,, 30

290-30 o
cp — ln(To) — 114,6 _ C.

APOCJIABCKUH
rOCYOAPCTBEHHbIH

TEXHUYECKUH
YHUBEPCUTET

OTtBeT 1: 114,6.



PaccMOTPHM NPOTHBOTOYHYIO CXeMY JABH:KeHHS TellJIOHOCHTe.IeH.

At; = (190 — 20) = 170 °C.
At, = (310 —160) = 150 °C.

Cpeaxee apucpmeTunyeckoe:

A[6 + At‘.‘

A At
Ly = , BCAR —
g 2 At,,

CpeaHee norapudmuyeckoe:

170+150

= 160 °C.

APOC/NIABCKUH
rOCYOAPCTBEHHbIN

TEXHUYECKWUH

OTBeT 2: 160. YHUBEPCUTET




3aAaHue 15

OtBeT: 772 Bt/(M*K)

OnpenesiATE  3HAYeHHe  KOAQPHIHEHTA  TeIIomepeladH,  €CJIH
K03 (DHIHEATEI TEIIOOTIAYH I8 NAPA H BOJLI PABHEI COOTEETCTEeHHO 12800
B1/(M*K) 1 3200 Bt/(M*K), TeIL10BaA NPOBOIHMOCTE 0JHOTO CJI0S PXKABYHHEI

= =2320 Br/(M*K), TONMHHA CTEHKH 2 MM, Ko3(pOHIHEHT

T

TEIIONPOBOIHOCTH cTAIH 46,5 BT/(MK).

Permenie.

Ko3¢ddnmeHT TeIonepeqadi paccINThIBaeTCA 110 YpapHeHIo (BT/(MK):

1 1
K- _ — 772.
T 1 6 1 1 1 1 2-10® 1 1
a T T2t T, 12800723207 465 2320 T 3200
rae o, «, — KO3QQUIINEHTH TemmooTHawn [UIS TOpPSYero M XOJOIHOIO

TEIUIOHOCHTENSA COOTBeTCTBeHHO, BT/(M2K);

0 — TOJNNIHA CTeHKII, M.

A — K03(p(pHIIIEHT TEIIOIIPOBOIHOCTH MaTepHana cTeHKIL, BT/(MK). AIPOCJTABCKMIA
rOCYAPCTBEHHbI

TEXHUYECKUK
YHUBEPCUTET




3aAaHue 16

OnpeneIuTh MNOBEPXHOCTH MNPOTHBOTOYHOIO KOXKVXOTDVOYATOrO
XO0JIOJHJIBHHKA, €CJTH 3HAYeHHEe KO3 PHIHEeHTA Tem1onepenaqn 300 Br/( MZ‘K),
HAa4Ya/IbHAaA TeMmeparypa Boael 20°C, KoHe4YHas TeMmMmeparypa Boasl 40°C.
I'opssYH# TEILIOHOCHTEIb B KOJIHYeCTBE 12 T/49 NOCTYHaeT B TEIJIOOOMEHHHK
npH Temmeparype 92°C, BBIXOOHT NOpH TeMmmeparype 48°C. VYiaeabHas
TeILI0eMKOCTh BoABI 4190 x/(KrK), vieabHas TEII0EMKOCTH TOpPAYEro
Tem1oHOCHTE A 2800 IR/(KrK).

Penienne.

At; = (92 — 40) = 52 °C.
At, = (48 — 20) = 28 °C.

CpeaHee apucmeTuyeckoe:

Atg + At,, Atg
= — am — < 2

At , 8CJ
b 2 At,,

CpeaHee norapudmuyeckoe:

APOC/NIABCKUH

Ats — At,, At FOCY/IAPCTBEHHbIN
L S R TEXHUYECKMIA
231g " YHUBEPCUTET

At,,




52428

At,, =22 = 40 °C.

Haxo 1 KOTIMIeCcTBO HEPEﬂﬂBﬂEMUﬁ TCILTOTEI.

12000
Q.=G.-c,-At,=0G,-c,- (92 — 48) = 3600 2800 - (92 — 48) = 410667 Br.

IIEHG.]II:BFH OCHOBHOC VYpaBHCHIIC TICILUIOIICpCHatqdIl, HaXOIOHIM JILIOHIAIdb
INOBEPXHOCTIL KOKVXO0TDVOYIATOr0 X0IOIIIIEHIKA.

410667
F=—2 _ = 34 2.

KAty 30040

APOC/NIABCKUH :
s 2 rOCYAAPCTBEHHbIN
OtBeT: 34 m TEXHUYECKUI

YHUBEPCUTET




3apaHue 17

Hcxogapiin pacteop NaCl, mocrynmamomuil Ha BbIIAPHBAHHE COAEPKHT
80 r/x Boabl, YHapeHHBIH pacTBop 612 /i pacTBopa. Onpeneurh KOJHI€CTBO
BbINIAPEHHOH BOJAbI Ha 1 T HCXO0HOI0 pacTBOpA.

Pemennue.

MaccoBas 104 PAaCTBOPCHHOI'O BEINICCTBA B HAYAJIbHOM paCTBOPE:

X, = —— = 0,074.

"~ 1000+80

B KoHeYHOM pacTBOpeE:

X, = ——— =0,38.

~ 1000+1612

KomngectBo BB]TIEipEHHDﬁ BJIAI'H HAXOJHM I10 YPABHCHIIO!

AAPOCNIABCKUH
rOCYJAPCTBEHHbIN

W =G, (1-2)=1000(1-2T
OtBeT: 805,3 Kr X 0,38

) = 805,3 KT. TEXHUYECKMIA
YHUBEPCUTET




3aAaHue 18

OmnpeneanTh pacxoa adcopOeHTa NPH CIeAYIOIINX YCI0BHAX:

- HAYaJbHAs KOHLEHTPAIlHs H3BJEeKaeMOor0o KOMIIOHEHTAa B ra3oBoi (pasze
0,05 KMo0./1b H3B. KOMII./KMO/JIb I'a3a;

- koHeyHaa 0,0038 kMoIkL W3R, KOMII./KMOJIB I'a3a;

- KOHeYHasl KOHIIeHTPAIlisl U3BJIeKaeMoro KOMIIOHeHTa B skuaxoctu 0,027
KMOJIb H3B. KOMIL./KMOJIb KHAKOCTH;

- HayaabHag 0.

Pacxon razosoii (paszel 4300 KMO/1b/4.

Pemenne.

Hcnonme3ys ypaBHeHHe MaTepHalbHOTO 0OalaHca IIporiecca adcopOImm,
HaxoOuM pacxoji abcopOeHTa (KMOJIb/4):

__ G(Y4y—Y) _ 4320(0,05-0,0038) _

G(% —Y) =LK~ X,). » L= = = 1920,

APOC/NIABCKUH
rOCYOAPCTBEHHbIN

OtBeT: 1920 KMonb/u. TEXHUHECKWIA

YHUBEPCUTET




3aAaHue 19

Onpenenurs KO3((PUIHEHTHI Maccomepeladyd MO Ta3oBOH W KUAKOH
(pazam, ecin KOYIPPUIHEHTHI MACCOTAAYHM 0 ra3oBol ¢ase u kuakon dase
COOTBETCTBEHHO PABHBI:

— 1,8 kmosib/[M% -4 - (Ax = 1)],
— 15 kmosb/[M?% -4 - (Ax = 1)].

YpaBHeHHe IMHUH paBHOBecusa y* = 22,9 - x.

Pemnenue.

H&XO,I[HM KUB(i)(bHHHIEHTBI MacCcoIIepe/J1da4ii I10 YPpABHCHIAM:

1 1
K, = Tom — 178 - 0,48 kmosb/[M% - u - (Ax = 1)].
By Bx 1,8 15
1 1 )
K, =———=———7=11kmoab/[M*-u- (Ax = 1)].
mby By meistis
K 11
IIpoBepka: K—x == 22,9. APOCNABCKUA
OtBeT: 0,48 1 11 Y F rOCYAPCTBEHHSI
YHUBEPCUTET

kMosb/[M? -4 - (Ax = 1)].



3apaHue 20

Paccuurars MUHUMAJIBHOE (PjierMoBOE
YHUCJI0, UCTIOJIB3YH TUArPamMMy y-X.

Pemrenue

[Io  gumarpamme  y-X  OMNpeEAesieMm
KOHIICHTPAIUIO HU3KOKUIISIIIETO
KOMIIOHEHTa B MHUTaHUHU, KyOOBOM
OCTaTKE ¥ JHUCTUJUISAITE U PABHOBECHYIO
KOHLIEHTPALUIO HU3KOKUITALIETO
KOMIIOHEHTA I10 MapoBoil (ase.

X,~=0,025;

X4=0,95;

X=0,42;

y7*=0,63.

MunumMaibHO€ ¢uierMoBO€  YHCIIO
pacCUMTBhIBaEM MO YPaBHEHUIO!

__ xd—-yf*_095-0,63

R . = =
mn  yfs—xf 0,63—0,42

=1,5

OtBerT: 1,5.

0,95
0,9
0,85
0,8
0,75
0,7
0,65
0,6
0,55
0,5
0,45
0,4
0,35
0,3
0,25
0,2
0,15
0,1
0,05

0

0 005 01 0,45 0,2 0,25 0,8 0,35 04 045 05 055 0,6 0,65 O,

APOCNABCKUH

rOCYAAPCTBEHHbIN

TEXHUYECKUH
I YHMBEPCMUTET
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