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COXepHKNT cipTa, HcXORHaR CyeCh BBOTATCS B KOTOWHY NpH Temme-
paType 70 °C. Vipendsioman Nacth Ko7OMNN pacotaer ¢ uciom
@aersisi 4. Temsonbny noTepanit npeneSpeus. Oorpen Lryxin na-
pox.

7.23. [IpONSBOMITEARHOCT, peKTIKALINONION KOAONG
pasteieHiin cyeci! NeTHOBHH CuAPT — Boxa coctaganet 1500 krja
auctuiizsta, Kofowia pacoraer nox amyocgepnomnt nasaeses, Mo-
BepXHOCT, Tenicofvena nediieratopa 60 M, Kosbduuuent Tendo.
mepesatin o e 810 Brj(v* K). Onpejeants wicao dutersii 1 pacxox
Oxawkaloliei BoAN B Aedrermatope, ecan owa marpesaercs or 15
0 35°C

7.24. Onpeseiit 1peGYeNyio NULEPXHOCTs 1 PACXOA BOAbL B ze-
erNaTOpe PeKTHAIKAIUONNON KOMOHHE ANR PA3ACTEiI Gei30 b
HO-T0:1y0THOI! CHECH NIPH CACAYIOWIY YCODIAX; KOAHYECTRO BepX-
Hero nponykra 600 Kr/u; wneao e 3,75; Hauaibnan n Komeunan
TeMtepaTypLs ox A TAIuEH Bonb: 20 1 45 °C: KopduILHCHT Teno-
nepenaun 700 Br/(v*-K). Cantats sepxuii npoaykT sa swetoi Gei-
aon, [lasfeniie 5 KoqohHe atwocdepoe.

7.25. ONpEIeAtiTS HEOGXOMINOE SN0 TADEAOK B pekTHHKALION-
HOIl KO0kHE NEPHOANYECKOTO ACCTOIR JUTs PATOHKH CMCCH X0pO-
Gopsi — Gensoa 101 amwocdeprib aanaenien. Hoxoman cech co-
¢t 38 % (02.) Xopodiopya, CTIALAT MOmKeN collepmaTh 97%
(o), KyGorwii 0cTatoK nocte neperowkin — 10% (von.). Kosggu-
LieHT 1g6hTKa Gt 2. Tk 0 pASNOBECHH COCTABAX. CM.
5 7a6r. XLVIL Ha oy cryncws novenekus ronueHtpaun npi-
xomrtes 1,4 rapenx

7.26. B pexrnfuKamiontoli Konokke DenpepunHOro ieiicrous
pasreunercs 5000 i/ execn verwaoenfi cnpi—voda, Maccoras
EOHUCII DAL NETARGEOTO CHIPTE 2 NHTaHMN 207, B BEpXHEM NpO-
yKTe §0% 17 paGuiKa duiersii |8, Pacxoa noast
ueryancy . B0 B Hem Harperaetes or 20 1o 40 °C. Onpeaes
AT EONCCTEG NETICROT CIPTA, YXOAREIO ¢ KyCOBLN CoTate

i

[l GCOrpera KyGa PKTHIKANIONRI KOLONEH, B K10
AT Ka paencine 6 T4 GenaoasHo-onyonssoil exec,
NCCTER B pacHOpIDRCNIN 1ap ¢ abcomorinn sanachmen 0,1 MTla,
Kouenrpatwi nexonnofi eveen 32% Gentsona, TpeGyewan Komer
TpaLia et 97% Ceizosie, KYGOROTO ocTaTKa —
ayona. Fponeitss accone.

OnpesesiT: #) MicCOEME PACXOAb MOTYNACKOrO AHCTHAANT i
001010 OcTaTIa; 0) taBTeC B KOMOHHE: B) TPOYEOE KOMHNECTSO
Tesok npit wicre (ersis 3,1 1t npn cpeRuEs k. M. 4. Tapeok 1)
0,715 1) pacxox rpeiiero napa Il pacox Bogl b aepierMatope
LpI HATpCte BOh b Hem sz 15 K. B1askiocTs rpeloutero napa 5%.

iecis XapaKTepiayetcy sasonox Payas. Teraouse notepi npi-

BT b pazicpe 3% OT oneano 3aTpAUMDARNON TernoTs, TliTanne to-

EACTCS B KOAONNY NpI TeikiepaType kmetis. TpiiiaTs pasiiocTs Tex-
patyp B wyGe KOMOMIL 10 K.

7.28. OnpezesinTs ANAMETp it BHCOTY TapeasuaToll KOONHH AT
pasTeACILIA CeCH METI0BHHA CTINPT—BOAA oA ATNOCHEPHHN Tanic-
e, Pacxon Hoxoawoft cuec 3 1/4 (0,84 kr/c). Conepmanne wety-
20B0T0 cnnpra B mrtawun 40% (vom), b AHCTHAAATE 95% (voi.),
b kyGomow octamie 5% (Moa.). CkopocTs napa B Koot 0.8 wfc,
paccTositie vexay Tapekavi H = 300 M. 3asiciyocts Kos(ii-
leiTa ofoTAUIEHIA 1) T COCTABA KHIKOCTH:

x 10 2 3 4 8 60 70 G0
W 045 055 063 069 075 078 080 080

NPUMEP PACHETA TAPEABUATOR PEKTH®HKAUHOHHOR KOJOHHBI

[ —
e e oo 50 (e T, Tpey e st
Gersona o aucraanare 5 6 (uace), 1peSyeuos conepaine Toryors u;y&mw
e By TerneT Hosamios Sk wpen Senoac s roTgm. Tosorhommich
e onmeprype ek, (pOORAA e e AT P — 3 Kl (15 M1
B pucuer BXOINT Onpeiedem#e PACXOAOB AMCTWAINTA, KYCOBOTO OCTATKa, duier-
B e s Sy, S P
Frosdb ey A oo b e et
e eomecebl AP 3 sty oo 1 TR K. T
el e A I s

T ot

JKowoNOR yeramoni xana ma pre. T.17
T Matepnadsusi Sananc
Gloanasne waeconuh pacxon
et epes Gp kel k)
Gotoro ocraa epes G il
M3 ypasucmil wiepaso-
1o Garaca (.4) 1 (7.5)

Gp-+Guw
Gp-0,96-4 Gp-0.02
woxous Gp = 5110 xrls, Gy

20 el i ey
Tan arwscim pacseron s
supiim KW A,
Aty Soade o omvmers gz —
B ¢ 1o, 6.3, Koo
Tirtauie
e
=g 100 —%r
ety
5078 .
S el
wtw

Puc. T.17. Crewt pesrugmcsimonnon
Verinonn.

33 maveenx an





[image: image2.png]] E:\baza panHbix AnA cnywateneil\Kuuru\CreuuansHbie aucuunausbi\llpouecce u annapatel XMM\Magnos Mpumep 2&3

Oain Mpasxa Bua sbpaoe Cepac  Crpeska L
O Qs [{ A @] Pro= o @ - LB LKL B
Anpec: | @) E:\basa aarmuix Ans crywaTeneiKnrin\CheuansHbIe AUcLHMAHLVTDOLECCS 1 amnapaTs! XITV1a8n0s Mpumeps 1 5aaa<.DV [v] B3 repexon @

LIZARDTECH

EEYA Fre Mo lleafm - ¢l B o0

QEP

©) 5 el sacrw Konown
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= o Coosme semepaypi 1apn onpeseases no uarpase (— 5, ¢ (o, 7.5
tons oo o o =0 L= 88,
S, 0 i oy =081 fip = 103°C,
ECR I A B Cenre wommse e 1 maozsoc

o) Mep = 0,820:78+ 0,171.92 = 80,3 rr/oms; .

Ortuccieasual MoToHA pAcxOn mTaNA: Mo
5

2,70 xept;
X—my
Kpasas pasonecis (pic. 7.7) * Toser neperuGa e meer. © Mep = 0,361:78 + 0.639-92 = 87 wr/rwos;
Onpeneasen waaATHOS WicAO hrervs 1o ypamueno (7.10): L M7y
i oo o, = 2,82 ki,
- 1,135,

R = =0T =058

- . Cpeauss nzomioeTs napa n xonowKe:

e v = :éi:;;:“.’:i":;rﬂl my 701 1 16, PIONEION ¢ XKoot o (G 4 2 = (714 2,802 m 271 .
Patoues wicao qaers o ypanwennio (7.12):

Tlaoraocr s Gesaona w o1yo1s 6ansx. TEATEDATYpa B BepXy KoROrSE
Ro= L3R+ 0,3 = 1,3:1,135 40,3 = 1,78, 1pi = 0,985 prdinetca 82°C, 8 B KyGeNCHIPITEAS RpH 5y = 0023 ona pavas
Vpamiennn paSouax aua 109°C(pre, 7.6) .
) Bepxien (ykpentouer) wacru xonowrs Tiagmuocrs auaxoro Geusota npu 82°C pg = 813 kr/s, a waaxoro Toryars
% Vs oes npn 105°C o7 785 woi [4 151
R o LT8 L 0065, AR CPEAHOID TOTHOLTS HHAKOCTH B KOAOHDE
YeRETAtRET S Im T am " "

= (813 783)/2 2 800 k.

Onpesennen cxopocr raps » o 10 gpsmeo (.17, o i o

T80T rpaROAKA CKGONIAE ATNADITS BpiNAGH PACETOUIAE WENAY TIPSR

Ko =300 i Jrn VAT TEDEAOK 10 OSEMRY (P 7.5 Ko C oo 0.8,
Capocrs. napa » Kamoune 10 ypamuenno (117

= 0,64+ 0,17,
) wacth korowns

) nsel (ncsepnuao
R+F _F—1 178 4 182

18—

RiF . o0z; i e e S
RFT +T 273 = w=CV puipn = 0,032V EOO/2,77 = 0,54 wje.
= 1,35 — 0,006, Obsesma pacxon .
s PICKOR TPOXOATIIEED Sepes KGTOMAY Tapa DR cpexeh TeMTEpaTYPo
1L Onpercncune cxopocta napa n AWANETPE KOAOM 5 xonomne fap = (8- 10913 2 06 ¢
"™ Cpeume nomenpanum wuawocra: _ Op(RAD ATy _510(1,78 -4 1)22.4.369-1,093 .
e e V=T Ty TR e
=y + 2= 05020 =075 S ——
) 5 el uacTi koromnt , M 0,905.78 4 0,036.92 = 78,5 Kr/xwos.
Koy (rp o+ )2 = 0542+ 0,023)/2 = 0,280, Iwaverp Konomnst:
O I e Sp— M— vy TTE
S epsien wacin ‘Noaor } o=V e = V e = 189

Bep = 0,657, + 0,347 = 0,64.0,751 + 0,347 = 0,820;
’ Mo waranory-capanouaxy «Koronssie annaparsi» Gepew D = 1800 o, Toraa
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7,18, Crewa exruaron rapeacs.

UL Tugpasawveckud pacuer
A~ Taperor.

S Tlpimiaen_creayomme pasuepy_cwraatol
L N rapenu awaverp oraepcTali dy = 4w, mcora

= canswoi_neperoponku hg — 40 . ChoSoauoe

cesiesiie TapEKH (cywNapan n0uaTb OrsepcTi)
8% o1 obued naomaw Tapeaxs. Iliomam,
SUAMAENAN ABYMA ceTMeHTHRIMR nepemmHRML
eTaxanam, cocraater 20 % ot obmed niomann
Tapeaxi.

Paccurtaen ruzpastideckoe conporwmtenie
Tapenkw B sepXieh m B mmwweh wacTH KOTOMDH
o ypansenwo (1.60):

80= Apeye+ 8o + Bpum.
5) Bepxuin wacrs Koo
wipanuteckce conpoTasienne cyxoh Ta.
penki
Beyy = wlpn/2 = 1,82.7,5-2,71/2 = 138 Tla,

20 E= 80— pombmunen coporaeans v
R o T
Son 710 %1 1y o 06008 =78 we =
T ports dape b oxaepcrans Tapuii:
Conporsataue, oSytaonatiuce. curisn no-
cepsrorinons metmReny
30y — 401dy = :20,5-10°0,004 = 205 T,

F3e 0 = 20,5 10-% 1 — nonepxuoeroe marmxe-
e RAAKOSTH Tp i cpeznei zewnepaType 5 bep et
socn sanowns 85°C [416] (v Gewsara « Tonyora npaxrieckn ommmaKosce
HomepxHoctioe. narmxene); dy = 0,004 M — JUSMETD OTBEpCTAR Tapedx.
mpoTIACHAE NAPOKAIKOCTIOND CI0A a TapErKE:
Apom == 1 3hu P
Bucora napomnaKocTnoro caon (prc. 7.18):
haxe = ha + Ah.
Besuumy Ah— nicory 07 ay cruHol neperopotkoR paceHHTHBASN Ho

gopuyie:

?

£ Vi — oStennah pocxon wimkoets, w¥c: Il — nepierp cammmoft neperoponki,
4 = ooy — OTHOGHHE TIGTEOETH RapOAUHIRCCT 0T 108 (nekt) X RAGTHGCTH
XKoL B, HAENO6 TpAGTIKEHO PARLIN 0,5,

ek paco mUAKEETH B hepLeh o Kononu:

GpRM.p _ 5110-1.78.81.4

Mopy — 300-78,5-800

e Moy = 075178 + 0,2465-9
o

Tepiuerp cnmnof eperopogk 1 (pne. 7.18) o, pesa cicreny ypar-
nenh:

Vi

0,00028 woje,

81,4 — cpenuas noTbNAS Macca KuAKOCTH,

(3) ==
0,1R? = 31,

z e R=10,9 u— papnyc Tapeaw; ¥/3Tlb — npuGimmentoe sHavenne nAOmANM
e
Femenre zaer 1= 1,92 3 5= 0280 . Haxoamw Ak
0.00328
A 813205
| Bucora napowasocTiara caon w3 1apen
s = i+ 85 = 0,04+ 0,0193
Congommanenne napomaKoeroro cron:
N Apgc = 1,3hg kg = 1,3-0,0593.0,5-800-9,8] = 302 IMa.
Obee ragpantIcCKoe corpoTAIEHNE TapEIKI B BEpXIER SACTH. Kooun
897 = 890ys-F B0+ Ay = 1384205 302 = 461 T
@) Huugs sacr, xosonns

PRI SLEL S

Y =00

0,093 u.

(18,8103 H/st — novepiiocrioe. HaTaenne KAIKOCTH BpH fgp = 103 °C);
0oR , Gr) Mo (500178 0000)
= (S5 + ) 5= (™ + i) mww
(Mg = 0,542.78 -+ 0.458.92 = 844 xr/ivoms; Mep = 0,268.78 +
077,92 = 88 xrpons);
00717
ar= (s Taros
0,04+ 0,0325 = 0,072 x
Bpa= 1,3:0,0725.0,5.800-9,81 = 369 M.
Ofee ruapanTIECKoe conpoTItEe Tapenk B T TaETH KoAOWH
Ap" = 144 + 18,8 -+ 369 = 532 [Ta.
psepin, coimosaercs i npi paccTomm wexcay Tapeaxast k= 0,3  heod-
Somibe R HOpuGTAGh aGor TAPETOK CAORHE
&
Pk
U1 TOpETOR 1 SACTR KOOI, Y KOTOPX PHIPABTHIECKOS COMDOTIRAS-
e 7 Gatbmes 1ow 3 TaperoN BEpRNER acTi:
188
Bt

Caczonatensio, nusey kasawice yerooue cobmonaeTca:

TpOuepIIM ABHOMPUGETL DISOTH TPEAOI: — DICCHNTAEN. MHKHMATBHYIO CKO-
POCTt 14pa 1 OTBEEILLS o, supgy AOCTATOUAYIO 414 TOTO, OBt CHTYATAR TapeaKE
paorana beexn omseperna

" @ TR0
o, «vs7V o 0,67 ]/W =705 wjo.

Ve =0,00717 w¥o,

0925 w;

Biax.

h>18

PaccuTaiian cKopocTs o, gy = 7,5 We; caeq0naTens o, 1apenKn 6YayT paco-

120 365
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Tlo rpapmy (prc, 7.5) naxosss anasenue nonpasn wa xmwmy mym A
Cpeaui K. 1. &, Tapenok mo ypamiewnio (7.20):
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К.п.д. тарелок η определяется по графику:
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Зависимость эффективности тарелок (кпд) различных конструкций от F-фактора:
1 — клапанная тарелка с дисковыми кла​панами; 2 — колпачковая тарелка; 
3 — ситчатая тарелка; 4 — провальная решет​чатая тарелка
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100°C i 1
Resewa 1o pic, 76.

'Pacxoz TRION: © HAoBON MOZOTpEBTeNe HCXOHOR CHeCH:

10000
05Grcp (1 = tyao) = 105 355

woniof cieen £ = (05043 & 0,5-0.4:
neparype 91,6+ 16)/2 = 55°C,

weTunnsra:

Q=Gpep (15 — fron) = g~

nel Tenepaype (82 -+ 25)/% & 54°C.

Ky6caoro ocraria:

i el Tesmeparype (100 4 26)/2 = 67 °C.
o) Aybenenapiree

G gm0 1615000

Teut = TG0 08 W

3¢ 7= 2141-°0° Jlw/kr — yjenuan Tenaora Kowgencaus
6 & mororpesareie sexouoh enecn

o5 = 0,19 K.

Beero: 0,84 0,19.= 0,0¢ xr/ec nan 3,8 1/,
360

02 TenT0TH, OTATRAGNON_OXTZKRAOIEN SORe B AEIrNATOE-KOWEHCE-

Gum -+ Birpm U214 .91 = 15000 3.

02100 Tl

0T <OHAENCALN Gesona i Toryona npi 82 °C.
TOTYU2EO B KyGe-icIapHTEA. OF FPERWLErD Tapa, HAKOXTH

Qu =0y + Gpeptp + Gwewty — Greetr + Quor =

109155900 -39 0,510 5.+ 00,4 50.100—
oo
19000 455.4190:91,5) = 1615000 B

Baech Temtonsie MOTEpH Qox UPHHATH 5 pasmepe 3% o nonesno aaTpammAEKOR
ile TEN0eMROCTH DORTH CooTmercTeHNO PR (p = 62°C, hw =
91,5°C; resneparypa rneann HcxonnoR exec fp = 91,5 °C onpe-

0,425.4190 (91,5 — 18) = 382000 Br.

o
Sjecs Tennove morepH mpARTS B pasmepe 5 %, YICTLHN TERA0EMKIETS -
2 100 T 157 ) 39mta i cpeanen Ten-

Patnos remmors, OTAMAIO OXASKTGLEH TORE B TOTAHON XCAOTHEIKS
0,45.4190 (82— 25) = 145500 B,
3¢ YaeAIAR TeTTORMKOSTS CTIATATA ¢ = 0424190 (- K) n31ta npn cpe-

Pacxca 1enaoms, oTaanaeMol OXAAHAROLEH B0de B BORRHON XGIOWARLHAKE

0= G — ) =00,125.4150 100 25) = 53000,
1 SO TR, R TR 3= 042610 TR 0

Pacxoz [DEIOUIEro Mapa, HMEOLERD ATBACHIE Page = 4 Krc/es® 1 pazkHoCTs 5l :

rpeouero napa;

Pacxon oxaxzaonel so3s T arpese ce na 20 °C:
a) 5 mequerarope
o 1550000

Vo G Caon— el B~ #190-20-1000

= 0,0185 uife;
6) 1 BozaioM XOTomAIbHNKE ECTAINTA

145500
1000

=0,00174 wje;

5) B BoRRHOM XOTOTBINKE KyG0BORD ocTaTKA

203000
= 410-20-1000

Beero 0,0227 w/e, man £2 w'/a,

v, = 0,00242 wo.

Taasa 8

9KCTPATHPOBAHHE

OCHOBHBIE SABHCHMOCTH M PACYETHBIE ®OPMYJIbI

OKCTparHpOBaNHeM HASHBACTCA MPOIECE HIBTENCHNS OIHOTD HAN
HeCKOJILKHX KOMIOHEHTOB M3 CMecH, HaXoAsllefics B TBepoM HARW
JKHAKOM COCTORHMH, MyTesm 00paGOTKH paCTBOPHTE/eM (SKCTpareh-
Tow), MIGHPATEALHEM U0 OTHOWCHHIO K OTIENBHHM KOMUOHERTaM.
JL18 TOC/ICRYIOILETO BHZEACHIS UETEBOTD KOMTIOHEHTA 13 CMECH ¢ SKC-
TpaTeNTOM mpHMERSIOT BHTApHBAHNE I DeKTHDHKALMIO.

T1eneco00paSHOCTS IPMMEHEHHS HKHAKOCTHOM SKCTPAKLIH onpe-
Heasetcs: 1) HeBOSMOKHOCTBIO DASICACHHA CMeCH peKTH(HKauned
BCTEICTBHE OGPAIOBAIIS A3ROTPOMHLX CHecell, HEETYNECTI Hau He-
I0CTATORHOI TepMHUECKOFi CTORKOCTH KOMHDHEHTOR; 2) SKoHOMHeli Ten-
I0TH, €CAM 3aTPATH Ha PeKTHOHKALHIO HCXOLHOW CMECH BCAEICTBIE
GAH0CTH TeMTIEPATYp KIMICHIS COCTABISIOWHX. KOMTOHEHTOB, MAHX
KOHUENTpaLMit T IPYFHX NPHYHH GOJbIue, HeM PACXONL Ha SKCTPAK~
W0 1 OTTONKY PACTROPHTEA 3 NPOAYKTOB PaSLeneHis.

3ajaun mo CTTHKE SKCTPATHDOBAHS DEWIOTCH mpeMMYmECT-
BeNHO TpadHueCKHM MyTeM — C MOMOLIBIO TPEYTOABHOM Wit mpANO-
IOTHREX uarpawy.

1. OcoBenHoCTH TPeyTOMHO AHATpAMMH:

2) BepuMHL TpeyTOAbHHKa (PHC. 8.1) CoOTBETCTRYIOT THCTHM KoM~
nonerrau A, B 1 C, ctoponsi Tpeyrosiuka AB, BC n AC — syx-
Komnoneirii cuecm A n B, B w C, A4 n C, TouKkn biyTpi Tpeyromb-
HiIKa — TPEXKOMIOIIEHTiIbM CiiceMaM (RanpiMeD, ToSKa g ABIAETCH
urypaTuBIOf, T. ¢, XapakTepusyiowel CEXyIOHil COCTaB CMeCH:
70% (wacc.) &, 20% (wacc.) B n 10% (vace) Cl;

61
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rpeouero napa;

Pacxon oxaxzaonel so3s T arpese ce na 20 °C:
a) 5 mequerarope
o 1550000

Vo G Caon— el B~ #190-20-1000

= 0,0185 uife;
6) 1 BozaioM XOTomAIbHNKE ECTAINTA

145500
1000

=0,00174 wje;

5) B BoRRHOM XOTOTBINKE KyG0BORD ocTaTKA

203000
= 410-20-1000

Beero 0,0227 w/e, man £2 w'/a,

v, = 0,00242 wo.

Taasa 8

9KCTPATHPOBAHHE

OCHOBHBIE SABHCHMOCTH M PACYETHBIE ®OPMYJIbI

OKCTparHpOBaNHeM HASHBACTCA MPOIECE HIBTENCHNS OIHOTD HAN
HeCKOJILKHX KOMIOHEHTOB M3 CMecH, HaXoAsllefics B TBepoM HARW
JKHAKOM COCTORHMH, MyTesm 00paGOTKH paCTBOPHTE/eM (SKCTpareh-
Tow), MIGHPATEALHEM U0 OTHOWCHHIO K OTIENBHHM KOMUOHERTaM.
JL18 TOC/ICRYIOILETO BHZEACHIS UETEBOTD KOMTIOHEHTA 13 CMECH ¢ SKC-
TpaTeNTOM mpHMERSIOT BHTApHBAHNE I DeKTHDHKALMIO.

T1eneco00paSHOCTS IPMMEHEHHS HKHAKOCTHOM SKCTPAKLIH onpe-
Heasetcs: 1) HeBOSMOKHOCTBIO DASICACHHA CMeCH peKTH(HKauned
BCTEICTBHE OGPAIOBAIIS A3ROTPOMHLX CHecell, HEETYNECTI Hau He-
I0CTATORHOI TepMHUECKOFi CTORKOCTH KOMHDHEHTOR; 2) SKoHOMHeli Ten-
I0TH, €CAM 3aTPATH Ha PeKTHOHKALHIO HCXOLHOW CMECH BCAEICTBIE
GAH0CTH TeMTIEPATYp KIMICHIS COCTABISIOWHX. KOMTOHEHTOB, MAHX
KOHUENTpaLMit T IPYFHX NPHYHH GOJbIue, HeM PACXONL Ha SKCTPAK~
W0 1 OTTONKY PACTROPHTEA 3 NPOAYKTOB PaSLeneHis.

3ajaun mo CTTHKE SKCTPATHDOBAHS DEWIOTCH mpeMMYmECT-
BeNHO TpadHueCKHM MyTeM — C MOMOLIBIO TPEYTOABHOM Wit mpANO-
IOTHREX uarpawy.

1. OcoBenHoCTH TPeyTOMHO AHATpAMMH:

2) BepuMHL TpeyTOAbHHKa (PHC. 8.1) CoOTBETCTRYIOT THCTHM KoM~
nonerrau A, B 1 C, ctoponsi Tpeyrosiuka AB, BC n AC — syx-
Komnoneirii cuecm A n B, B w C, A4 n C, TouKkn biyTpi Tpeyromb-
HiIKa — TPEXKOMIOIIEHTiIbM CiiceMaM (RanpiMeD, ToSKa g ABIAETCH
urypaTuBIOf, T. ¢, XapakTepusyiowel CEXyIOHil COCTaB CMeCH:
70% (wacc.) &, 20% (wacc.) B n 10% (vace) Cl;
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noBucitTocs o7 0 10 52 Kre/eu® (1anneniie HAGLTOUHOE), a Temnepa-
Typa sosayxa b Gartowe momuatac, ot 17 o 37 °C. Onpegemuts
upou)aunnme.uunm KOMOpeccopa B M%/4 (IpH HOPMATGHEX yCAo-
Bisx).

2.30. OnpeieanTs NOTPEGIAEMYIO MOWNOCT: U PACKOR BOLL HA
XOMOAALHILKI IOPIIHEBOTO KOMTIPECCOpa, KOTOPLIT cXmaer 625 b/
(IPIH_ HODMATHHLX YCT0BHAX) STIACHE OT LaBAeHAR (36COMOTHOTO)
9,81-10* 0 176,6- 10¢ Ta. K. 0. a. Komnpeccopa 0,75. Oxaasuanoman
BOJA HATPEBAETCA B X0A0ZHALHIKAX Ha 13 °C. Hatamowas Tesnepa-
Typa rasa 20 °C.

TPHMEP PACYETA LEHTPOBEXHOTO HACOCA

UeimpoSesaiafi Racoc weodXommo YeTaHowTh Ha macore 5 w Hax ypowmew
OTKPHTOTO Bonoewa aas nepexauk 4544 Bom B peatop, paGoraioueh Moy
usOuTouM tamiewew 0,1 MIla. Teoerpieckas nucota notmena 5o 20 we
Tesmeparypa noxu, 20 °C. Ha awwin narnerauns (Ly = 35 u) pacnosowenss 2 or-
501a m0x yrtow 90° n 5 0780108 mog yraow 10%,  Taroke 2 HOpwARbRMX RENTATE
w1 npavoToui. Ha aumin scackeanus (Lyg = 15 ) yeranonteno 2 npmoton.
X DemTiaR n 3 OTaota nox yraow O0° (5 Glomx caysams oTaomene. panyca
e X BAVTDeRIeuy MSMETY 1Y00npososa paseo 4). Cresyer pare nacos
(10 manopy ' wounocT).

Pewenue. | BuGop auawerpa 1pyGonposozs npotesew, mpunsn copocii
DORU B0 BCaCKBAOWEN W HATKETATETLHON MUNAY. OVARAKOROR 1 HaOHON 1 Wc:

=V V](0,7850) =} =0,103 u.

BuiGipacs crasmoit TpyGomponon  meanswTenLHoN xopposHel,
2. Pacier qoreph na Tpenie u MecTime conpomimaern
Onpeaenine pesine Teveins Boxs:

Re = widplju = 1,5-0,103:998/(1,005- 10°%)

Pexcn typOynerui

Cpeiee 3naucrne  alcomonoR wepoxomarocT crenok_1pyS e = 0.2 yu
(1362 XII). Orwocirensias wepoxovarocts dyle = 103/0,2 = 515, (To rpauky 1.5
HaXOm shasene  osfpuitienta Teni A = 0,0235.

Cyva KooPOUILENTOR. mecTinix conpoTumICI At BeacHBaONER Ann:

3 o = Uy 2t s = 054205 43.0,11 = 189,
e L= 05— pxa1 s Tpy6y (e ocrpum kpam

Benmud (a1n d = 100 w5 Re > 3. 109; Ly = AB
nox yraow 90° (ra6a. X111). Torza

= (12 Y0 0) 2

15 .
o 183) 9981542

153 420,

£ = 0,5 — npuorounuit
T0-0,1T=0,11'— orsox

= (oo

894TTa,

Tlorepn wanopa ua seacumaouei anmi:
s = 87/ (08) = 5594/(998.9,81) = 0,60 w.
Cywia KO9puLNEITOR MecTHX COmOTHMIENIH 418 narneraTexuHOR AumMI:
Xtk R+ Bl 2t Lo = Lk 20,11 450,12 4+ 24,1 405 m 10,52,
o

EC X5

I — Buax0a 12 Ty 3 = AyBy = 1,0:0,11 = 0,11 — arwos soa yraow 7

Ry g [ it
Bt s o 10 e o o Snoniad S OheTR
RN
% » s
sru= (00555 1 1032) o

Torepn nanopa na narserareasion anvin:
Hy = Apu/0g) = 20 TT7/(998-981) = 2,12 .
Oue norepw manopa: .

L Ha

e+ Ha = 060+ 2,12 =272 w.

5. Busop macos.
o Gopyae (1) paccmeraen. moamsh nanop, prssysaesa nacocou:

01100

2 = o808 T 93 M.
= PP Hy g Hy = g+ 204217
Tloreanan worwnoers nacocs:
N = Vogh = 45.995.9,1.32,99/3600 = 4030 Br = 4,03 xBr.

JLaa eHpOBeRHOTO Hacoes cpenieli MPORIBONTEABHOCTH TpHNEN

= Mgty = 0.6. Toma NowmmocTs, MOTpeGasehan AburaTeaew Hacoca:
Na =4,03/0,6 =67 kBr.
Tlo 1363, 2.5 yerananausaen, Mro M0 3AAMLEN APONIROUITENLIOLTH W HATOPY

cseayer vwSpar, uemspodenuh nacoe wapkit X45/54, A% KOTOpOTO mpi OnTHNATL:
HAX YeTOumRX paCoTH MpORIBOMATEALHOETS Q = 1,25 10°2 we, nanop H — 42 n,
e e D5 Hatoe erae. e ACSSRE SommoALAOR
wownocrsio 17 KBY (1 = 0,85, tactora wpaiienns pasa n = 483 o0/c).

4. Tpenewnan wifcora neacmams,

Jins wertpobexmix Hacocos samac manopa, meobombuil A1 NeKnOSCIIA
KavaTatw,  parcuITBAOT Mo popuyae:

Hyan = 0,3(Qr?)"® = 0,3(0,0125.48, 87 = 2,84 w.

Hye < 10,25 — 024 — 0,60 — 2,84 = 6,57 .
3aecs A = 10,95 (ra6a. XIX), hy = 0,24 u mpu 20°C (raGa. 2.2).
Takau o6pasow, pactoiowenié nacoca Ha Bicore 5 u Hal Ypowicw BOTCeNa
Bonne tonyerxo.

[ E rowotioed e

33 maveenx an

1110




[image: image12.png]] E:\baza panHbix AnA cnywateneil\Kuuru\CreuuansHbie aucuunausbi\llpouecce u annapatel XMM\Magnos Mpumep

©  Oroa

Oaiin Mpasxa Bun Msbparoe Cepanc Crpasa

HE G Prom fowome @ RSB LE B

Aapec

€ E:'basa aarruix ans crywaTenel K \CrewabHbie AMAHNIHSIIDOLECCH! 1 annapaTs! XY lasnos Mpwsepsi 1 3aaau.DIV. [

EErYA

ok el

‘

® [50% -

4| BPE

LIZARDTECH

noBucitTocs o7 0 10 52 Kre/eu® (1anneniie HAGLTOUHOE), a Temnepa-
Typa sosayxa b Gartowe momuatac, ot 17 o 37 °C. Onpegemuts
upou)aunnme.uunm KOMOpeccopa B M%/4 (IpH HOPMATGHEX yCAo-
Bisx).
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OTKPHTOTO Bonoewa aas nepexauk 4544 Bom B peatop, paGoraioueh Moy
usOuTouM tamiewew 0,1 MIla. Teoerpieckas nucota notmena 5o 20 we
Tesmeparypa noxu, 20 °C. Ha awwin narnerauns (Ly = 35 u) pacnosowenss 2 or-
501a m0x yrtow 90° n 5 0780108 mog yraow 10%,  Taroke 2 HOpwARbRMX RENTATE
w1 npavoToui. Ha aumin scackeanus (Lyg = 15 ) yeranonteno 2 npmoton.
X DemTiaR n 3 OTaota nox yraow O0° (5 Glomx caysams oTaomene. panyca
e X BAVTDeRIeuy MSMETY 1Y00npososa paseo 4). Cresyer pare nacos
(10 manopy ' wounocT).
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DORU B0 BCaCKBAOWEN W HATKETATETLHON MUNAY. OVARAKOROR 1 HaOHON 1 Wc:

=V V](0,7850) =} =0,103 u.

BuiGipacs crasmoit TpyGomponon  meanswTenLHoN xopposHel,
2. Pacier qoreph na Tpenie u MecTime conpomimaern
Onpeaenine pesine Teveins Boxs:

Re = widplju = 1,5-0,103:998/(1,005- 10°%)

Pexcn typOynerui

Cpeiee 3naucrne  alcomonoR wepoxomarocT crenok_1pyS e = 0.2 yu
(1362 XII). Orwocirensias wepoxovarocts dyle = 103/0,2 = 515, (To rpauky 1.5
HaXOm shasene  osfpuitienta Teni A = 0,0235.

Cyva KooPOUILENTOR. mecTinix conpoTumICI At BeacHBaONER Ann:

3 o = Uy 2t s = 054205 43.0,11 = 189,
e L= 05— pxa1 s Tpy6y (e ocrpum kpam

Benmud (a1n d = 100 w5 Re > 3. 109; Ly = AB
nox yraow 90° (ra6a. X111). Torza

= (12 Y0 0) 2

15 .
o 183) 9981542

153 420,

£ = 0,5 — npuorounuit
T0-0,1T=0,11'— orsox

= (oo

894TTa,

Tlorepn wanopa ua seacumaouei anmi:
s = 87/ (08) = 5594/(998.9,81) = 0,60 w.
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e+ Ha = 060+ 2,12 =272 w.

5. Busop macos.
o Gopyae (1) paccmeraen. moamsh nanop, prssysaesa nacocou:
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2 = o808 T 93 M.
= PP Hy g Hy = g+ 204217
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N = Vogh = 45.995.9,1.32,99/3600 = 4030 Br = 4,03 xBr.

JLaa eHpOBeRHOTO Hacoes cpenieli MPORIBONTEABHOCTH TpHNEN

= Mgty = 0.6. Toma NowmmocTs, MOTpeGasehan AburaTeaew Hacoca:
Na =4,03/0,6 =67 kBr.
Tlo 1363, 2.5 yerananausaen, Mro M0 3AAMLEN APONIROUITENLIOLTH W HATOPY

cseayer vwSpar, uemspodenuh nacoe wapkit X45/54, A% KOTOpOTO mpi OnTHNATL:
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e e D5 Hatoe erae. e ACSSRE SommoALAOR
wownocrsio 17 KBY (1 = 0,85, tactora wpaiienns pasa n = 483 o0/c).

4. Tpenewnan wifcora neacmams,

Jins wertpobexmix Hacocos samac manopa, meobombuil A1 NeKnOSCIIA
KavaTatw,  parcuITBAOT Mo popuyae:

Hyan = 0,3(Qr?)"® = 0,3(0,0125.48, 87 = 2,84 w.

Hye < 10,25 — 024 — 0,60 — 2,84 = 6,57 .
3aecs A = 10,95 (ra6a. XIX), hy = 0,24 u mpu 20°C (raGa. 2.2).
Takau o6pasow, pactoiowenié nacoca Ha Bicore 5 u Hal Ypowicw BOTCeNa
Bonne tonyerxo.
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THAPOMEXAHHYECKHE METOAbI PASAEJIEHHS,
THPOIHHAMHKA B3BEUWIEHHOO CJIOSl,
NEPEMEWMBAHUE B )KHAKOA CPEJE

OCHOBHBIE 3ABHCHMOCTH H PACHETHBE ©OPMYJIB

Ocaxnenne

Ocascdenie nod dedlcmeuen cus msscecmu (noLicseie Kaxep,
omemofinuxu).

1. Jlan oflucalins B KpHTEpHALHON (HOPME MpOIleCCa OCAMACHHS
1Wapoo6pasHoli HaCTHIL B HENOABWIKHOF Nleorpainsentoli cpeze
MOTYT GHTH MpHMeHeNw KpHTepHH N0R0GHAi ApxiMela Ar, Jlsmenko
Ly W Peftnonaca Re.

HauGonee y1o6HOfl opMOft KpHTepHAnLHOf 3aBHCHMOCTH B~
aeren Ly = f (Ar).

2. TIpH Tak HaskiBaeMOM Ja\HHADHOM PERHME OCAKIEHHT, KOTLA
KpuTepun uweior smatenns Ar < 3,6; Ly < 2107 Re'< 0.2,

CTOKCOM TeopeTitieckH noAy4eHa CieAyioas OPMYa A CKOPOCTH
OCaeHHA W, (B M) WAPOOGpasHON wacTHUN *1

o —polg .

oo T @

Jlan ocaxiennn acTuus B rasoboit cpeze dopuyaa (3.1) ynpo-
maeres:
ap
on = b, LE)

TaK KaK B 5ToM CAyuae BeWUHHO pg MOKHO mpeHeGpets.

B Gopuynax (3.1) n (3.2): d — awawerp wapooSpaswol waeruus w5 p — naor-
HOCTS HaCTH, KW e — TOTHOCTS CPEAN, KPAE e — ANNBMHIECKIA KOS
unent oASKocTH cpess, [Ta-c, T. €. Hrclot, min k(o).

3. Onpefeaciine CKOPOCTH OCAKNeHus mapooGpasiofi omuHos-
HOfI 9ACTHULI B HeROABIKHO/I Heor paHHYEN IO cpee 0 0GOBIeHHOMY
METORy, IPHIOMHOMY NpH MOGOM PeXiME OCANICHNS, OCYUICCTRIAIOD
crexyiowHH 06pason.

Onpezeasior kputepult Apxustena:

4 _ ke
Gode _ Re

e = F be "
e Ga= Re'/Fr — xpurepmi Tanaen.

Jlnn ocazenusi B rasopof cpele:

Ar = dopg/ud.

A= o)oet | 9

* Mpaxtiieckn sosuoxno npumeneine dopiyns Croxca 1 nph Gofee micoxna
SmaseniaX Kpirepuen Apuineza i JIALCRKD.

33 maveenx an
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Зависимость коэффициента трения ( (для стальных труб) от критерия Rе и степени шероховатости 
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К расчету теплообменного оборудования
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Ta6auua 48

Openmuposowe swavewns Kospiunnewton enzonepenasn [a Br/(w-K)]

st remsaatens [ r—

OF rasa  rasy (upn uesscoknx zanaerix) 10—10 112
Fa3a K UIROCTH (Fa20BHE ROAOMLTLNIKE) 1060 620

1 rouzencupyiouerocn napa & rasy (sosayxono 1060 6-12

sorpenrer

Or migwociie x Aot (s030) 800—1700 150310

Or awakocrn & niocnu (yrassozoponw, wacas) 120270 3060

OF Konackeupyiomero.s napa K soge (xowgencaro-  800—3500  300—1200

P modorpesaren

O o DCTocs 1 KoprawecKI i 120340 60170

o m-.;mznp{mmmx Tapa opramcns ve 0800 230—160

ueers @ noxe (xouzencatop)

OF xommewcupyiomerocn 3pa K KutaweR Khdxor - 3002500

e (ucnapuren)

NPHMEPbI

Tpimep 4.1. Annapat xuaverpox 2 i i pucoroli 5 M nokpsT
c0es TenonsonAwIN iy acGecra Tomwunofi 75wy, TewnepaTypa
crenki annapara 146 °C, Tewmeparypa mapyxiofl mopepxhocti
uaomuitit 40 °C._ OnpesemuTs motepi TennoTt (remmonofi Moor)
wepea coh somAIN

Pewenie Cpeanss niomam, uepes Kotopyio npoXomur
Tensota:

Fop=t (Dept o+ 250) =01 (2,075.5 40,529 — 38,8 e,

Koaupitucit renzonposomwocrs acbecta & = 0,151 Br/u-K)
Haxoaum no Taba. XXVIII.

Tenoboli MOTOK ¥epes W3oAZHIO:

b _ 051
Q= ~grille— 1) Fep = oo (146 —10) 38,8 = 8250 Br.

Mpumep 4.2. Paccuntats  KosbiuneHT —TenmonpopoxHocTi
KWAKOTO HiTpoGensona npu 120 °C o opmye (4.7).

Peucnie Yiemnas tontoemkocrs matpoGensona  (rag.
XXVI) ¢ = 1380 Tig/(kr K).

Tnotsocrs wipoGensona npi 30°C p & 1200 krjw® (racn, IV).

Kosippuicnr rennonpovoxkoct wntpoSensona npi 30 °C o
dopyyie (4.7):

Pag = Aco ¥/ BTN = 4,22-10°%-1380.1200 )/ TR00/ 123 = 0,149 Br/(or K),

e A= 4,2210°¢ 21 ueaccomnupomam wuaKoctel; M
WOAMMER Micea HiTpoBeiI0ns.

123 rfoom, —
Kospuitent tenaonposoasoctn wutpoSensona mpn 120 °C mo
gopuyae (4.8):
ha=hap [1 = (£ 30)] = 0,149 [1 — 1,0-10°3 (120 — 30)] =
To SKCHepUMeHTaGHM AanmbM (pic. X) Ay
2

136 Br/(u-K).
0,137 B/t K).

TNpumep 4.3, Paccunrats Kosuument TennonposogsoctH 25 %
BORNOTO pacTBopa XA0pHCToro Hatpis mpn 80 °C. [othocts 25%
pacteopa xaopicroro Hatpis p = 1189 Krjwf.

Pewenue [lonoworpanwe (pic. X1) yensuas rentoexkoets
25% pacroopa  xaopictoro matpwa mpu 80°C pama o
= 3390 JIK/(kr -K).

MonbHas macca pacToopa:

M = 090718 4 0,003.68,5

(@/58.5) - (75/18)

1,7 srsom

T2e 0,008 =
msope.

— NOLHAR ZOTR XAOPUCIOTO HATPIS B pace

Kosduunent Tenonpososkoctn 25% pacTBopa  XAopHcToro
natpia mpu 30°C no Gopwyse (4.7):
Dy == 3,58-10°%.3390- 180  TIRT2T,7 =

Kosqupuuuent renaonposomioetss pactsopa mph 80 °C o dopyae
@.9):

548 Br/(u-K).

g = 0,648 (0,674/0,615) = 0,60 B/(w-K),

Tae 0674 u 0,615 Br/(u-K) — kosphumuentss Tennoupoozuoctn noxs npm 80
w30°C (puc. X).

Tpumep 4.4, Buuncants Kospdutnent Teniomposomtocrs aas
Muxkoro vetawa npit (= —160,6 °C W conOCTabiTh MOTyueHHoe
3Matclitle ¢ SKCTEPHMCKTATBIEM,

- Pewenne KUl MeTaH OTHOCHTCA K HeACCOWINPODAIHHM
HUAKOCTAM

Acp VT = 4,22:10°4.3,47. 108423 /TG

184 Br/(u-K),

rae A = 4,22-10°8 415 HeacconmupPOBAHIBX KuAKOCTEM; 3,4710° I/ (xr - K) —
VEenbuan Tenzoeusocrs AWKOTO Neras pa T = 12,0 Ki p= 423 K —
TAOTOCTs RIAKOT et M — 16 KE/xou0Ak — MoAVIAA Naca erata
Mo copapounky [4.15] Kos(uimenT TenTonpoBoAHOCTH KH-
Koro wetana nph { = —i60,6 °C paser 0,194 Br/(x-K). Torpewiiocts
npn sbisicack 0 dopuyac (4.7) coctasaser:
0,199 —0,184

100 = 5,4%.

018

Tipimep 4.5. Paccuirars Ko(iLieHT TeNAONPOBOLHOCTH CYXOT0
Boaayxa nph 300 °C.
Pewenne. Mo dopuyre (.10)
= Bogh = 1,0-0,748-109.2,97.10° = 0,0422 Br/(ur-K).

Sacco B 19 an Asyxavoumsx rason; Co— JAeTba TenaoeNKocTh TpN
Docrofion oGbeke,” OIPCIETACIER 4 GTIGWERIR Cyleg = I

o= ey 1,4 = 1,0+ 1091,4 = 0,748-108 JL(xr-K);

€y = 1,05:10% Jlu/(krK) — yaenbian Tentoeuocrs cyXaro sosayxa npi 300 °C;
2,87°10°% Tla-c — Sunauicih soxpbuuaent siskocr bosayxa npis 300 °C.
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