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Continuous distillation column of acetone-water production
equipment design

Abstract

Rectification is using liquid mixture of components volatile differences through
multiple parts, part for liquid vaporization condensation of the mixtures of separation
and the mix quite high purity of the products chemical unit operation, is in two phases
of the material transfer process. The design of the main content of this year processing
31096 tons of acetone-water product continuous distillation, to sieve column tower for
the distillation separation equipment acetone and water, the top of the device is whole,
feeding way is bubble point feeding, liquid points rate to 99%, and through
calculation and the material energy is, calculates the tower of each place material
proportion. Some equipment calculation in the calculated data test, the test of whether
the calculated data requirements, do not accord with timely fixed. According to the
calculation of their data, choose to meet the requirements of ancillary equipment. The

final design of qualified tower equipment to finish the production needs.

Keywords: Acetone-water ~ Distillation  Sieve column tower

Process design
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S 95% o kR R 1 B SR WA 2 LA L R . A RS T R
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1.2.1 Ju 2
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F2F BRLZHE

F21H HIHESFSRER

2.1.1 TEFHBEMAR

1. AE/F=6E7T: 31096 Wi/ CEHBD

«AETAMEH: 300 K

v JERMERR: 75%A R, 25%K URESZR, FED
v PR T 99% AR, S 2% A R

v BRI . BETIUE RN R

«HPRHEEE: YRl HERPIRDL: AR

NI G e

~N N R W

22 MMESELERHE

2.2.1 BRER, BEGRYMESHEINE 2.1-2.5
F 2.1 KRR EE IR E

Iz C 50 60 70 80 90 100
AR mpa |05y 0469 0.40 0.33 0318 0.248
PIEAREEE mpa | 0.26 0.231 0.209 0.199 0.179 0.160

& 2.2 KA EREK S
imLEC 50 60 70 80 90 100

KK 5K 7) mN/m 67.7 66.0 64.3 62.7 60.1 58.4

PR T 5K 77 mN/m 19.5 18.8 17.7 16.3 15.2 14.3
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& 2.3 KMHEEEE

W C 50 60 70 80 90 100
FHXTZEE | 0.760 0.750 0.735 0.721 0.710 0.699
/K kg/m3 998.1 983.2 977.8 971.8 965.3 958.4

75 B
s 758.56 737.4 718.68 700.67 685.36 669.92
kg/m
F 2.4 KFR BE KPR R
/> 1B kg/kmol s C IHFHURE K G ESE kpa
7K 18.02 100 647.45 22050
AT ] 58.08 56.2 508.1 4701.50
£ 25 WE—KRG t-x -y $13E
W YC I B JBE 7R 4
X y

100 0 0

92 0.01 0.279
84.2 0.025 0.47
75.6 0.05 0.63
66.9 0.1 0.754
62.4 0.2 0.813
61.1 0.3 0.832
60.3 0.4 0.842
59.8 0.5 0.851
59.2 0.6 0.863
58.8 0.7 0.875
58.2 0.8 0.897
57.4 0.9 0.935
56.9 0.95 0.962
56.7 0.975 0.979

56.5
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20 t-x - y BT B A 2 i B AR LI 2.1

1.0

ty f
|

X —

B 2.1 T

(1) BERHBRUZ ST, BEJRC it (4 BE 2R 734

MR EE /R M ,=58.08 Kg/kmol

KMBERRE M ,=18.02 Kg/kmol

. - 0.02 /58.08 0016

0.02 /58.08 +0.95 /18.02

. 0.75/58.08 0482
0.75/58.08 +0.25/18.02

. = 0.97/58.08 —0.909
0.97/58.08 +0.03/18.02

- 35 JBE R Jo

M =0.482x58.08+0.518 x 18.02=37.28 kg/kmol
M ,=0.909x58.08+ 0.091 x 18.02=54.36 kg/kmol

M, =0.05x58.08+0.95 x 18.02=20.00 kg/kmol
7
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Fo 31096000 /(300 x 24) =111.02kmol/h

37.28
HF=D+W;

Fx. =Dx, + Wx, AAANEHER

111.02=D+W
111.02x0.75=Dx0.909 + Wx 0.016

15 D=2948kmol/h; W=941kmol/h
RS AT 4390 st RE q=1 W x, = x,» XPRIE] 2.1 AT 45 x, =0.482, p, =0.847. 1THE

R Xp =Y, 0.909-0.847 — 0.1608

"y, —x,  0.847-0.482

i e AR R b
R/Rmin=2
4> R =2Rmin = 0.34

2.2.2 RETBEKS . WA
L=RD=0.34%x57.93=19.69mol/h

V=(R+1)D =(0.34+1)x57.93 =77.63kmol / h

L'=L+F=19.69+111.02=130.71kmol/ h
V'=V =77.63kmol/ h

2.2.3 BELR TR

(RSB R A LT RN
D 19.69 . 57.93

=—X+—x, = X+
Ty T 63 7763

Q)IRHBARE LT RN

x0.909 = 0.254x + 0.678

y=Lp Wy JBOT 53096 016 =1.684x-0.011
T T 76 763
Pl g SR B 10 B A

K H B R BACIENREL, REGE RN
SRR N=7
HERR AL B Nr=6
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2.2.4 WEHEBE E=50%
SEBRESAR L &, GEANR P BACR AR D
WWB: N, =6/05=128, BN, =123
R N, =1/05=238, BN, =23

;é\i%ﬁi&]vp =N[71 +Np2 =14ﬁ%o

5 2.3 BB T2 &ML E RYEEERTHE

231 BIEERTE
PETHRAE e 7 P, =101.3
BEJR B % AP =0.7kPa
BERHR 7 P.=1013+0.9x12=112.1kPa

R BT R P, =(10613+112.1)/2 =106.7kPa
SEBCT R P, =(112-1+118.9)/2 =115.5kPa

EIREEIE S P, =106.3+0.7x18 =118.9kPa

2.3.2 BAERERITE

RAEARAETE 77, B O IR, LU ORI, S TR ki
WORZEVE TR TR, TSR R
()BT IR FE £ = 66°C  TIABAA 4 (A 2 R A

1277.03

B
lgp® = A— -2 _ 635647 — 21105
B (+C 66 +273.15

X AT
po =139.65kPa  Pg =26.146kPa

RN RTINS, 19
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_ p—-py 101.33-26.146
po—ps 139.65-26.146
y zﬁx _ 139.65x0.662

P 101.3

0.662

X

=0.909 = x,

HUBRCBER, SETTRE N, =66°C

Q) B TR EHRIRFE £ = 73.5°C , AL A M RIZE SR A
lgp=Ad-———

AT T (1 C
pj =173.81kPa x =048

PN T TR B 5, 43

x=L"P5 _ 0482
Py~ D3

RBLIERA, SRR N . = 73.5°C
GBI IE AR 1 =98.5°C, M4l /3 B ZE S RN

1236.034
lg p° = 6.06832 — —2.5801
AT TR —48.99 +130.19

p5 =380.3181kPa

RN STTRE, 15

x=L"P5 _0016
Pi—Ps

B 1B, WOEZIREE N, =98.5°C

TR B P 340U t, =(66+73.5)/2=69.75°C

TR BT IR R t,, =(98.5+73.5)/2=86°C
2.3.3 P BERFEERITTE

BT Hy, =x, =0909, &PHHZE4 x, =0.829

M, =0.909x58+(1—0.909)x18 = 54.36kg / kmol
M,, =0.829x58+(1—0.829)x18 =51.16kg/kmol

BERIR: B EEISARTS x, =0.201, B FHFHIZAS y, =0.835

10
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M, =0.835x58+(1-0.835)x18 = 51.4kg/kmol
M, =0201x58+(1—0.201)x18 =26.04kg/kmol

B BRI E x, =y, =0.016, A PHEIZAE x =0.0215

M
M

=0.016x58+(1-0.016) x18 =18.48kg / kmol
=0.00074 x 58 + (1-0.00074) x 18 =18.02kg / kmol

VWm

LWm
o TR B 25 JEE R Joi

M,  =(51.4+5436)/2 =52.88kg/kmol
M, . =(26.04+51.16)/2 = 38.6kg/kmol

SV BOT BB R i

M, , =(54.1+18.48)/2 = 34.94kg / kmol
M, , =(26.04+18.02)/2 = 22.03kg / kmol

234 PHEERTHE
(1) SAFHH R
AR RS T R,

M : .
KRB p,,, =L 106.752.88 =1.979kg /m’
RT,,  8.314x(69.75+273.15)

Lm?2

M : .
RIBBL p,,, = Lo - 115.5x34.94 =1.35kg/m’
RT,,  8314x(86+273.15)

(2) AR 5

1 w,
z Pi

me

i%]ﬁtD :660CHTJ‘7

p,=73727kg/m’

oy =980.59kg/m’
1
0.9698/737.27 +(1-0.9698)/1034.88

PERHR ¢, = 73.5°CHY,

= 742.84kg/m’

Priom =

11
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p, =728.17kg/m’
P, =979.2kg /m’
1

= 848.60kg /m*
0.4477 /728 +(1-0.4477)/979.2

Prem =

K1, =98.5°CIHf,

p, = 698.69kg /m’

Py =963.63kg/m’
1
0.05/698.69 + (1 - 0.05)/963.63

i V8 BB T35 2 PN
P, = (848.60 +742.8)/2 = 795.72kg /m’
BT P 5

P, = (848.60 +945.6)/2 = 897.14kg/m’

2.3.5 BAREKIIHTHE

PYEER AR SR T AR (A
WA P 5K A (75

Om = ino-i

BTt =66°CH, Affo,=1835mN/m o, =65.044mN/m

Prwm = =945.6kg/m’

G,p, =0909x18.35+(1-0.909)x 65.044 = 20.839mN /m

BERR ¢, =73.5°CHY, Bff o, =17357TmN/m o, =63.7755mN/m
G,y = 0.201x17.357 +(1-0.201)x 63.7755 = 54.46mN /m

Bkt =98.5°CHy, &ffo, =14236mN/m o, =59.004mN/m
G = 0.016x14.236+(1-0.016)x 59.004 = 58.29mN /m

K v BURAR ¥ R 5K 7R

o, =(22.59+54.46)/2 = 38.535mN/m

PETRBUBAR T ¥ R T 5K 71 M

o, =(54.64+58.29)/2 =56.37mN/m
12
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2.3.6 WA TFIIRETE
WOAH TR AR N H 5, B
lgum=) xilgui
B TOUAE ST 2R B (B
H to=66°C, ZF/HE
1A=0.2214mPa-s 1p=0.4293mPa-s
Igiom=0.9091g (0.2214) +(1-0.909)lg (0.4293)
fif i uLom=0.235mPa-s
R IRAR T S50 B (T A
i t=73.5C, &EFME
1A=0.2102mPa-s 1up=0.38745mPa-s
lguirm=0.201x1g (0.2102) +(1 —0.2102)x1g (0.468)
fift H urm=0.346mPa-s

EESTRIEE FERIER:  ua=0.1774mP s s =0.28835mPa - s
1g ame = 0.016x1g0.1774+(1-0.016) x1g0.28835

pimo = 0.2861mP - s
i V8 BB~ 2R P N

wm= (0.235+0.346) /2=0.2905mPa-s
TRV BOBUAE T 3 RG R

wm= (0.2861+0.346) /2=0.3160mPa-s

247 BEEHHE

£ 2.6 KHIPESRE

Cr kJ/ kg y kJ/kg

Cp =4.185 1,=276.55
tp=66°C
Comm=135.18 Vim=209.05

13
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Cp ,=4.210 y=412.23
tw=98.5C
C,p =4.189 1,=307.59
t=73.5C
Cpmm=136.28 Vim=201.45
2.4.1 AL Ry :

IR t=73.5"C, Ji=%% xp=0.969

Y=Y X (1 — X, )=509.05%0.969+(1 —0.969)x276.5=501.84 kJ/kg

PEEIRE 98.5°C, JiiE 7 # x, =0.145

Ye=Ymmx X, Tyx(1—x,)=421.14kJ / kg

b C, . BRI 1, =66 'C, MBI LE Ky

Cp 5= xp, XCp (1 — x,) Cp ,=131.12kJ / kg
PR 1, =98.5°C, NI PN
Cp s=xwCp (1 — x,, ) Cp x=24.15kJ / kg
BERHEE ¢, =73.5°C, x=0.749 N FURNR [1)°F 15 L 3oy
Cp =X Cp ysrt(1— x, )Cp ,=103.12 kl/kg
2424 h

t,=66C, hy=C,t=131.12x66 =865.3.9k/ / kg

ty =985°C, hy=C,t=24.15x98.5=2378.77kJ | kg

tr =73.5°C, hy=C,t=103.12x73.5="7579.32kJ / kg

2.4.3 R E A A fr
QF = Fhij&,f.gr =4.3389x1000x 7579.32 =32734325.15k]J /h

14
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(2) AT AFAE Qu:

Q, =Lh =19.6x26.048653.9 = 4437093.4k]J /h

(3) BETOZE IR FAKS AL PR B4l P B 28R R0 K H:
H, =y5+C, 5t =501.84+131.12=10139k J /kg

(4) BETHZSIRAT H I FAE Qu:

Qy = Vxhy; =7664.8x178.58 =1368958.57 keal/h
(5) BEIE;” by I FE Qw:

Q,, = Why =53.09x18.02x2378.77 = 225725.965k J /h
REEMTHARNQ,+Q,+Q, =Qu+Qy» FTLA
Q; =Qu+Qy-Q,—Q, =629292.8kJ/h

(6) 101.3Kpa

KRR RN y = 2258 kl/kg

. . = 629292 .8
PR KO my, =28 =
y 2258

=278.69kg/h

2.4.4 BT edd B R A
(1) BETOLR R RS 55T BRI 4% ho: h,, = 8653.92k T /h
(2) BETO™ dliy H 25 A #v & Qo
Q, =Dh, =57.93x54.36x8653.92 = 27251841.4k J /h
(3) ks R Qe:
Q. =Q,-Q, - Q, =3836050.65k ] /h
IKEILE A N ¢ ) = 4.187k/(kg-°O
(4)IETTAH K I 2

__ Q¢ 3836050.65
“Cu(t,—t,)  4.187x(40-20)

=45809.1kg/h

15
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BIE BERFEIZIRTHE
%317 BRNTE

3.1.1 RBREBRNS. BHERRERTTE

yo_ VM, 77.63x52.88
5 3600p,, 3600x1.979
;o LM, _ 19.69x38.6
*3600p,, 3600x795.72

Hﬂ —C pL pV
max 1 pV

0.2
ﬁ¢wnﬂxﬁczc4§3jfma Fobt €, AT TR A L, BN

=0.5672m" /s

=0.00027m" /s

! 1

. L
L, [ py }? _0.00027x3600 (975.72}220.0094
AV 05762x3600 \ 1.979

WO I H, = 0.35m, H2 LR L by, =0.05m, 1]
H,—h, =0.35-0.05=0.3m

HH s ok R IS C, = 0.058

0.2 0.2
c=c,[ 2t —0058x[22222) _0.066
20 20

u,,. =0.066x 7957221979 1.32m/s
1.979

WL R/ECN 0.7, MEHBSHEN

u=07u, =0.925m/s

\/4V \/4><0 5762
=0.89m
3.14x0.925

FEAMFEEE 42 [ 2 5 B D=1.0m.
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字号
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PORITE: 4 =D =312 07 =0.785m?
47 T 4
sebrast it u= 22792 0 80m/s
0.785
3.1.2 BBEHR . BAHABRRRERKTE
VM . )
yoo VM _TT63X3494 oo
3600p,  3600x1.35
LM . .
[g= M 1969x22.03 _ 4 5133

3600p,, 3600x897.14

Hﬂ —C pL pV
max 1 pV

0.2
ﬁ¢wnﬂxﬁczc4§§jiﬁ%,ﬁ¢m%mmf%%%ﬁ@§m,@mﬁ%ﬁﬁ

1 1

. 1
Ly ( py |* _ 0.00013x3600 ><(897.14}2 0,006
v, \ p, 0.558 x 3600 1.35

ORIV H, = 0.35m , B2 3R B B, =0.05m, 1]
—h, =0.35-0.05=0.3m

H S ok R BT C,, = 0.05

u,. =0.06x 897187135 ) sumys
1.35

W2 RH0N 0.7, WFEHEN

u=07u, =0.7x1.54=108m/s

=\/4VS =\/ 430558 _ ) ¢11m
3.14x1.08

FEAMFEEE 42 [ 2 5 B D=1.0m.

WA 4, =%D2 =¥ x1.0> =0.785m’

SRRE R = 0200 —0.711m/s
0.785
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字号


ABEE TR AR5 B Sk st it (30

327 BEEARRERNTE

B MAE N EE:  Z=(N-1)H, =(12-1)x0.35=3.85m
RMBWAEXEE:  Z=(N-1DH, =(2-1)x0.35=0.35m

FEBERIR BT AL, SERBCR T AN AN AL, Hm Dy 0.8m, MRS TRES

BEREEN: Z=Z +Z +0.8x2=5.8m

%33 EELhFRENTE

Bl 8] BE A 0.8m, A FLALRIAR A5 0.8m, ¥R =% [8] & N 2.0m,
BT A S N 0.7m Bk E BE N 0.6m 48 JoE =1 N 2.0m, ) 438 & A

H=mn-n,-nH,-O)H +n,H, +n H,+H,+H,+H +H,

=(14-1-2-1)x035+0.8+2x0.8+0.7+2+0.6+2
=11.2m

B340 BRFEIZRTHE

3.4.1 AR E K TTE

PRI D=1.0m, AT S0 S TS, A MG 2. % I S
T
OHEK 1,

i1, =0.66D=0.66x1.0=0.66m
QU IE = b,

18
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ik, =, —hyy » FEFIPESE, 110200 6 T A R e

2
_ 284 (L, ) _ 2.84(0.00027 x 3600
% 1000 1000 0.66

HoAdr E e E 1
B FiERESE h, =0.05m, NI

2
j3 = 0.0037m

Ly

hy =h, —hgy, =0.05—-0.0037 = 0.0463m

® 5 FE R Vi W, RN T AR

m%caﬁﬁ,ﬁﬁﬁ

% =0.124 W, =0.0722m

Af 2
—=0.0722 Af =0.0567m

B AE PR LA B I )

36004, H; _3600%0.0567x0.35

=73.5s > 5s

L, 3600 x0.00027
s BRBE A
@ [T RS FE

Lh i
hy=—"— (Bl u,=0.08m/s )

36001,,u,
L .
N _3600x0.0016 _ 0.0051m

h = =
" 36007,u) 3600x0.66x0.08
h, —h, = 0.0463 —0.005 = 0.0413m > 0.0088m

W WAV B B R T
396 PR T SV, VRS B, = SOmm
3.4.2 BiRAAERMIHE
PR AT B I 5
(1) R4

19
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之前答辩的时候    老师说只写大于五分钟不行，应该有个范围    让我自己去改    我想把它改成3-5分钟，再加句液体在降液管里有足够的时间，液体中夹带的气泡得以分离，降液管设计合理



ABEE TR AR5 B Sk st it (30

D>800mm, PrLASEHBCRA 2B BRAT, RN 3 B
(2) H%IX 56 FE P e

W, =W, =0.07m,W. =0.05m
(3) HALX A5

FHALX A 4,

4,= 2‘:X\/R2 ~x’ +&R2 sin”' ﬁ}

R

) 2{0'31 0.45> —0.31> + ——x0.45" sin " —0'31}
180 0.45

=0.531m’
X x=D/2-(W,+W,)=0.5-(0.124+0.07)=0.31m

R=D/2-W =0.5-0.05=0.45m

(4) ffLit 5 R A
WfifLfLAe d, = 5om , IE=SEHS, TEBCR AN, HLEE 6=3m

WAL OFE t=3x5=15mm .

)gi%f)iﬁﬁ%ﬂi&n:l'lf A0:1'155x0.531:2726 (™)
t 0.015
. 0.907  0.907
ﬁ%%m%%ﬂ$¢=wdy= 3 —101%

SARELIFFLIAEN:  u, =V, /A4, =0576/(0.101x0.531) =10.7m/s

343 RIBBERFERTHHE

[R5 72 D=1.0m, T ¥ BB 5 TR MRIRT A TR WAL . BT S
T
Mgk 1,

i1, =0.66D=0.66x1.0=0.66m
QU IE = b,

iy =, —hyy » EFITEAE, HE L3027 96 0 A 5ok 1

20
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2

]3 ~0.0023m

71000 (7, )] 1000 0.66
Fod E IR 1

B FiERERE h, =0.05m, NI

2
2.84 E(LMJS _2.84 (0.00013><3600

hy =h, —hgy, =0.05—-0.0023 = 0.0477m

® 5 FE R Vi 5 W, RN THI AR

% =0.66 I, BFERE

=y

S

£ =0.124, W,=0.124x1.0=0.124m

b;b;@‘

1200722, 4, =0.0722x0.785 = 0.0567m”

RARAE U BLAS B 1) I )

36004, H; _3600x0.0567x0.35

=150.76s > Ss

L, 3600 x 0.00013
s ERE RO AR
@ [V TR R R L

Lh i
hy=—->"— (Bl u)=0.08m/s )

36001, u,
L :
b 3600x0.00013 _ o

h = =
 36000,u) 3600x0.66x0.08
h, —h, = 0.0477 —0.00246 = 0.0452m > 0.0088m

W U TR B R BT A B

MWL, IRE h, =50mm
3.4.4 ERAERTHE
SEVR BB AT B TR
(1) BER B
D>800mm, PrLASEHBCRA 2. BRAT, RN 3 B
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跟上面一样


ABEE TR AR5 B Sk st it (30

(2) AKX 58 FE 1) E
B, =W, =0.07m,W, =0.05m
(3) FFALX A5
JFALIX AR 4,

4= {Wz T i ﬂ

20313045 —0317 + " x0.45sin" 221
180 0.45

=0.531m’
X x=D/2-(W,+W,)=0.5-(0.124+0.07)= 0.31m
R=D/2-W,=0.5-0.05=0.45m
(4) FRifLit 5L A
WIFFLIALAE d, = 5mm , IE=FAIEHEA), EBCRABRIN, LR 6=3m
AL R t=3x5=15mm .

1.155 ~ 1.155

BRI AL E L = A x0.531=2726 (/)

0.015
. 0.907  0.907
SRR AT FLE ¢ = T

|

SARIEE IR AEN:  u, =V, /A, =0.558/(0.101x 0.531) =10.5m/s

22
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FA4E  TEREITAE R E AR 514 e
5417 KRR

4.1.1 R ERE
(1) THRFEIT A, HITHE

Hig,/0=5/3=1.67T#&K 5-10 13 ¢,=0.772

2 2
h, =0.051 Lo | Pr_ 0.051[ 10.7 j LI _ 6 0551m
P, 0.772) 795.72

o

QYAEIRR MBS p, 15
h=8h,

V., 05762
“ A~ A, 0785-0.0567

Fozua\/;v:0.79m:l‘lkg“2 /(S'ml/z)
#E, WA=064.

u =0.79m/s m/s

ho=Bh, =B, +h,)=0.640.0463+0.0037) = 0.053m
(3) WARIETK M) p 5
WK E TR TR ) R R

h - 40, _ 4x38.525x107° — 0.0030m
° p.ed, 79572x9.81x0.005
L

MBI R AR = A
h,=h,+h +h, =0.0248 +0.053 +0.0039 = 0.0817m
AU IR R AR B

23
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Ap, =p,gh, =795.72x9.81x0.0817 = 637.7Pa < 0.7kPa  (J#i &£ L. Z%K)

4.1.2 WHEZE

XEFmACEs, W VE Z RN, SRR R E AR, ol LR
WS R TV 22 PR M o

4.1.2 KT
FETREL:

32
. = 57x10°|  u,
g o, H.—h,

A h, =2.5h, =2.5x0.05=0.125

32
L, _5Tx10°| u, _57x10° { 0.79 r
' c  |H,-h 38.52x107° [ 0.35-0.125

=0.00823kg /kg < 0.1kg /kg

PR A B ef ok e B E RV
4.1.3 JRR 565

SFT AR RS PR g VLA

uu min

=4.4C,,/(0.0056 +0.13h, —h, )p, / p,

= 4.4x0.772/(0.0056 + 0.13 % 0.05 — 0.0039)795.72/1.979
=6.16m/s

SEPRFLIE u, =10.7m/ s > U min

R AR K = e 2107 _aa s
Upmin  0.16

WA T B SRR
4.1.4 Wz

B R ERAS RAEEE RS oF ORI, < a(H, + b, )

il KRBT BWFR, Bo=0.5 . :

®(H, +h,)=10.50.35+0.0463) = 0.198m

MH,=h,+h +h,
24
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R _EA B R,

L
h, =0.153(—) = 0.153
I h,

w

( 0.00027
0.66x 0.0051

3
j =8.4x107" m ¥R A
H,=0.0817+0.05+8.4x10~° =0.132m ¥ fE
H,< dH, +h, )L

A B PR SRR IR
427 REER

4.2.1 B ER
(D) THRFEST A, B3

Hig,/0=5/3=1.67T#&K 5-10 13 ¢,=0.772

2 2
h. =0.051 Lo p—Vzo.os{ 105 j 135 _ 6 0141m
o, 0.772) 897.14

QIR MBS p, T
h=8h,

_V, 0558
Ue™ g~ A, 0.785-0.0567

=(0.766m/s m/s

F.= u\/; = 0.766+/1.35 = 0.89kg"" /(s -m"'?)

mR, WP=0.67. %

h=Bh, =B +h,)=067(0.0477+0.0023) = 0.0335m
(3) WIS AN TT jy H 5

WARR R KA P BRSO

25
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h - 4o, 4x56.37x107

= =0.00512m
Jo, gd, 897.14x9.81x0.005
L

PRI IR R B AR I R A
h,=h,+h +h, =0.014+0.0335 +0.00512 = 0.0527m
PRI BRI AR s
Ap, = p,gh, =897.14x9.81x0.0527 = 463.98Pa < 0.7kPa  (Jif /& T.Z %K)
4.2.2 WIE%EZE
XEF AR ST, WA ZAR/N, B HAS 2 B R AR RIS AR, T L2
i Y T 8 22 P R o
4.2.3 BIRIH
KR EL:

32
. = 57x10°|  u,
g o, H.—h,

A h, =2.5h, =2.5x0.05=0.125

32
, _57x107° u, _5.7x10°° { 0.766 T‘z
' c  |H,-h 56.37x107° [ 0.35-0.125

=0.00509kg /kg <0.lkg /kg
WA AR R B AE SRVFIE .
4.2.4 YRR 565
XA, IR R TR

u,, =4.4C,/(0.0056 +0.131, —h_ )p, / p,

= 4.4x0.7724/(0.0056 + 0.13x 0.05 — 0.00512)897.14/1.35
=7.31m/s

Ll u, =10.5m/s > u,;,

4, 105 497005
31

GRS RS E 1 AR B K =

uO,min

WA T W R T

26
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4.2.5 Bz
AR R AR, BAERERE RS RE S H < dH , +h,)
WE—KRJET— R R, Be=0.5 , N
®(H, +h,)=0.50.35+0.0477) = 0.198m
Wi H,=h, +h +h,

R AN R,

L
h, =0.153(—>-)* =0.153

( 0.00013
1,h,

0.66x0.000821

w

2
j =0.00211m it

H, =0.0527 +0.05+0.00211 = 0.104m i
H,< dH, +h, )L

MAEA B R SR R
4.3 7 BERAERA

4.3.1 FETEBEEIR fa ey P AE B
(1) ek CRMAGT FRRZD
h,=h,+h,
h, =0.00284E(L,/1 )"

TR

U, i = 44C,1/(0.0056 +0.13h, —h_)p, / p,

2
L)
V.wn=44C, A,.|10.0056+0.13 hw+0.00284E(1—’ ~hst P, P,

w

27
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3600 3
=4.4x0.772x0.101x0.531 [10.0056 + 0.13] 0.0463 + 0.0028 x I x [Tf”) —0.0039:795.72/1.979

FLIRLG .

V. =3.65,/0.007719 +0.114L,*"
FERRIEVEIE, ERULA L6, DA BBy, HEEIRAT R 4.1,
4.1 RBEAE

L,m®/s 0.00042 0.0015 0.003 0.0045 0.006 0.0068

Vom®/s 0308 0.322 0.335 0.345 0.354 0.359

R B A R 1
(2) ARSI U ERRZD
Lhe =0.1kgl/ kg NI, K/ [ RAWTF

32
. - 57x10° | o,
' o H.—h,

V V.

;—thj: u = s — s
¢ A, -4, 0.785-0.0567

=1.373V,

h, =2.5h, =2.5(h, +h,,)

2/3
=2.5/0.0463 + 0.00284E(36(1)0LS j ]

w

2/3
=2.5/0.0462 +0.00284 x 1 3600L,
0.66

=0.1157 +2.2L3"

¥ A BAR AR
5.7x10°° 1.373V o 0.1
38.535x107 [ 0.35-0.1157 —=2.2L*" '

V. =1.307-12.28L1"

ARG, ARBULA L AE, U ESaHRm v s, HEERYT T &R:
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4.2 WK FEHEE
L,m?’/s  0.00042 0.0015 0.003 0.0045 0.006 0.0068
V,m®/s 1.02 0.95 0.87 0.80 0.74 0.72

A % b R AR H YRR e 2% 2

(3)  BARfLAE T PR 2k

TV R, BOPHEE LR A, =0.006m.
B E=1, N

~_(0.006x1000,,, 066
s min 2.84 3600

LT A 5 UM B TS S A T BB St IR 3.
(4) AR B g b PR

LAO=4s, 19 FIE Hh 45 B I ) (14 FRE

AH._

s

=0.00056m" / s

Ho= 4

o 1 - Hrdr _035x0.0567
° s,max P - 4

P M AT 1 S SR R B TG % ) T BB fger B RRZE 4.
(5 Wizt

4 H,=®(H,+h)

=0.00496m’/s

H;=h,+h+h, h,=h +h,+h
hl =ﬂhL hL =hw+how
FRACE

OH, +(@-p-Dh,=(B+Dh,, +h,+h, +h,
@Eﬂgho.’ >Igl‘howl—:jLS7 hd SLsi hcl—ﬁ‘l/;ﬁ(]?%/%ﬁ/fﬁ)\iﬂ:
aVv'=b-cL’-dL’"

e

29
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. 0.051 p,
(Aoco)2 Pr
b'=®H, + (D - -1)h,
, 0.153
c =
(lwh0)2
d' =2.84x107 x Ex(1+ /3)(3?ﬂ)2/3
RNA KREHEAT
, 0.051 2.904 0.101

(0.101x0.531x0.772)> 857.12
b'=0.5x0.45+ (0.5 — 0.5 — 1) x 0.0462 = 0.1788
0.153

c'= =7493
(0.66 x 0.02165)*

d'=284x107° x1x(1+ 0.5)(%)2/3 =1.32

e 0.051 1979
(0.101x0.531x 0.772)> 795.72
b'=0.5%0.35+(0.5-0.64 —1)x 0.0463 = 0.1222

, 0.153

c'= —=13504.02
(0.66x0.0051)
d'=2.84x107 x1x(1+ 0.64)(%)2/3 =1.443

. 0.074V.7 =0.1222—13540.2L ° —1.4431*"

B V. =1.65-182486.7L, —19.5L 7"

N

FEFAREE N, B LE, U ERTHER YV E, HRARIRNT .

4.3 BEHE
L,m?/s  0.00042  0.0015 0.003 0.0045 0.006 0.0068
V., m'/s 1.09 1.04 0.97 0.87 0.76 0.68
RS R AR HRIZ 2R 5

PR A PERE R AN T I 4.1

30
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qv, v
(m/s)3. 0F
2.5F @
20—:Eihhhhhx“hﬁhxaﬁﬁh
1.5 A ®©
1o [P ® @
- €

0 3 IIO is 2|0 25 36 3740 5 5'0 aqv, L (m/h)
A 4.1 KBEBIER AR E

OWAR S T IREE; @R T ERRE; Ol
@R EWIR KA L: OUIRIZ 2 ©OBFIFL: A NRIES

fEfmVERER b, MR ERIE S A, 4% OA, BIYEHI#R/EL. HmEIWE W,
IR R B8Oz 2], IR OvimiidEsl. i EEERS
Vsmax=1.06m%/s
Vsmin=0.36m>/s

LS o ) A} Vs,max _ ﬂ _
PR SR A - —V&mm =036 2.94

4.3.2 RVEBEIR S ey P Ae B
(D IR (KA FRED
hL = hw + how
h, =0.00284£(L,/1 )"
R A

=4.4C,,/(0.0056 +0.13h, —h_)p, / p,

Z’lo,min

1 3
Vs,min=4.4C0A0 0.0056 +0.13 hw+0.00284E[1—” —hg pL/pV

w
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3600 3
=4.4x0.772x0.101x0.56 [10.0056 +0.13] 0.032 +0.00284 x 1 x [Tg”J —-0.00512 »897.14/1.35

HFG .V, =4.69,/0.00668 +0.114L,""

FEARAEVEE N, AR LAE, A ERGHSEE Y A, RS RS T &

4.4 FBEAE
L,m®/s 00003 00015  0.003  0.0045  0.006  0.0068
Vom®/s  0.29 0.31 0.32 0.33 0.34 0.35
A R i 1 R 1

(2) WIS ERRZD
Lhe =0.1kgil/ kg NI, K/ [ RAEWTF

32
o = 5.7x107° u,
' o H, —h,

W TR V. 1,373V

A, A, 0.785-0.0567

h,=25h, =2.5(h, +h,,)

2/3
=2.5[0.0477 + 0.00284E(36(I)OLS ] ]

w

2/3
=2.5/0.0477 + 0.00284 x 1 3600L,
0.66

=0.1192 +2.2L3"

B C AR RN

sax10° [ 13731, [T,
19.643x107° | 0.27 -2.21%" '

V,=121-9.95L2"

ARG, ARBULA L AE, U ERTHRW v s, HEERYT T &R:

32



ABEE TR AR5 B Sk st it (30

4.5 K I B
L.,m?/s 000042  0.0015 0.003 0.0045 0.006 0.0068
Vom®/s 1.15 1.08 1.00 0.94 0.88 0.85.31

AR 2 T B A AR R AT 22 2

(3D VARG FIRZ

TV R, BOPHEHE LR A, =0.006m.
HCE=1, N

_ (00061000 ,, 066
#min 2.84 3600

P B AT /R H 5 AR L B TE O ) 2 BLVRAH B fer T PRZE 3.
(4) AT ERRE
PLO=4s,{F 9 2% 0 & H 5= B I 1] 1) T PR

s

=0.00056m" / s

Ho-= 4

o 1 - Hrdr _035x0.0567
° s, max P

P AT 1 S AR IR B TG % ) I BB B gar B RRZE 4.
(5 Wiz

é\ Hd=®(HT+hw)

=0.00496m’/s

H;=h,+h+h, h,=h.+h,+h
hl =ﬁhL hL =hw+how
WRALAS

OH, + (O~ f—Dh, =(B+Dh,, +h, +h +h,
@Eﬂgho.’ >Igl‘howl—:jLS7 hd SLsi hc'—ﬁl/;ﬁg%/%ﬁ’fﬁ)\iﬁt
aVl=b—-cL>—dL’"

e
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ABEE TR AR5 B Sk st it (30

. 0.051 p,
(Aoco)2 Pr
b'=®H, + (D - -1)h,
,  0.153
CcC =
(lwh0)2
d'=2.84x10" x Ex(1+ /3)(3?ﬂ)2/3
RNA REEAS
, 0.051 1.35

a = =0.
(0.101x0.531x0.772)* 897.14
b'=0.5%0.35+(0.5-0.67-1)x0.0477 = 0.1191

0.153

¢ = ~ = 58040.79
(0.66 % 0.0024)
d'=2.84x107 x1x(1+ 0.67)(%)2/3 =1.469

#: 0.044V,° =0.1191—58040L,° —1.469L*"
PG, V. =2707-1319108.8L,° —33.386L, "
TERRAEVS RN, AFRBULALE, eSSy A, HESERSIRNT:
4.6 Wz B

L,,m’/s 0.00042 0.0015 0.003 0.0045 0.006 0.0068

V., m'/s 1.2 1.15 1.08 1.00 0.91 0.85
WeHE 2 P B E BRIz 26 5
YEH e e B 4 & 4.2:
qv, Vv
(m/s) 3.5
-0 m
2.5 T fost
.00 @ B ® il
TS0
1. 0f @ @
0.5 ©) i

0 5 10 15 20 25 30 3o 40 45 50 55 60 63 70qv’L(m3/h)
A 4.2 RIBBER AR A
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OWAR AT TR QWU Tt ERRZL:; QIR
@i EWAR I Oz 2 ©FfFL; B AERE A

TR B, P ERE A B, #8 OB, RIMEH#RIFEL. hEWEH,
IR R E BNz ], FRROVIREER . B AR
Vima=1.16m%/s
Vimin=0.31m%/s

gy, Vomn 116 oo
Vs’min 0.31
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B S5 E REREITEKIER

517 FEENRTHE

5.1.1 R
M,
HERMATL R Y, =t = 929X308 g s h=15x107m /s
p, 78123

HUE B R T B u=2.0m/s, (1.5-2.5m/s) ik

av,, ;
4y = ayn _ Ax15x10°
7 o 2x3.14

LN 932x2.5mm

)2 =0.031m

— A N » 4V . -3
SEFRE NI - u,= S§= 4x1.5x10 ~=22m/s
7d 3.14x0.0295

5.1.2 ERBHRER

SRR RS Vv, = 5552;;8'1 —1.045m° | h=2.9x10"m’ /s
Pw :

HGE B 5% E Z uw=0.50m/s

-4
d, = (h)wz _ (M

)2 =0.0272m
i, 3.14x0.50
LR HN: 932x2.5mm

AV, 4x29x10™
Y md? 3.14%0.0295°

5.1.3 MRBER

SERRE NIRIE: u =0.425m/ s

LM, 24.12x51.6
P 742.8

A I VBAAR B B 3BT B, OGS B B ui=0.5m/s, A4

R A R R E: V, =1.675m> | h=4.65x10"m’ / s
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4%4.65%x10™

)2 =0.034m
0.5x3.14

4V,
a, = Ly o
T,

LR HN: 938%2.5mm

4
o 4VS2L _ 4x4.65x10 o 04Tmls
md®  3.14x0.0355

5.1.4 BT FARKER

BETE T+ 2R AR

SKhRE NI u

LM, 24.12x54.36

Vg = =673.77m> /h=0.187m’ / s
Oum 1.946

BUE B v, =20m/s, B4

4V, 4%0.187
do, = ()2 = ()2 =0.109m
7 (ﬂuy) G420’

LA ll4xdmm

4 .
sy | A8 1g 6y
md>  3.14x0.11

SR R

FES52H BPSEUHE

5.2.1 FERITRASHITTE

JEORHINA: SRS 0.4MPa (/K2 I, AL, =t, =100C, K
FHIS N,
0, =F =115.55Kmol/h =115.55x36.8 = 4252 24kg / h ,
C, =103.19KJ /(Kg -K)
BOIMFAJERHEE H £, = 20°C $ ¢, = 72.5C ]

0=0,,C .- AT =425224kg/hx103.19k] /(kg - K )x(72.5-20)C =2.3x10"kJ / h

2

HUE A BB K =350 /(m? - K)
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WAk A i R A AR 4= —2

K AT,
A JAL-AL  (G-6)-(T-4) _ 72.5-20 49.16C
" (A% WlT-6)AT )] n(100-20)/(100-72.5)]
AT,
:
Wity a=—0 = 2319 _ 5369,

~ K-AT, 350x49.16

Wz 2409 0.8, M-
A 1336.7

g =——= =1670.9m*
0.8 0.8
5.2.2 TR e HHE

PETA RSSO, GAERERRAT HAED:
O =6.8x10°kJ / h, HEET MIREAR, T, =T, =66C, HAIEHLANBE,
KFHAHIK, TR, =20C T %, =35C, 15

AT = AT, - AT, _ (66-35)—(66-20) _ 380
AL In[(66-35)/(66-20)]

2

BUK =350 /(m? K ), :

6
o O _68x10°_ .
K-AT, 350x38

B2 4 2809 0.8, T SERRTHAR

A S g 75m?
08 0.8

523 BEHHRS

MRS W NINE O, : 0, =389x10°kJ/h, HEEHIEEARL,
Ti=T»=98.8°C, KA AAE; ZRREMAZE, H150C, HABEEN
&N

AT, =150-98.8=51.2C

A

52

AT, =150-98.8=51.2C
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AT, = AT, = AT, =51.2°C
HUK = 5000 /(m*-K ), I:

P _3.89x10°
K-AT, 500x51.2

sz 4 2505 0.8, 1

A _11Y 189.9m*

%708 08
5.2.4 IBT= MR A4

151.9m*

FEAM T, =66°CHHI BT, =35C, BWHIKMIREE, =20C F+3z, =30C
C,y =131.213kJ /(kg - k)
9=0,.C, 5 AT =603x51.6x131.213x(66—35)C=1.26x10"kJ / h

ap JAT-AT  (G-6,)-(T-4) _ (66-30)-(35-20) _, .-

" ln[ AT, j In[(7;-1,)/(1,-1)] In[(66-30)/(35-20)]

AT,

HUK =500 /(m*-K), :

@ 126x10
K-AT, 500x24

Wz 4 2409 0.8, T

= 4 —@=1312.5m2

08 08
5.2.5 BEF= A AR

PS8R N T = 98.8C I HIBI T =35C , W HIK MIRJE 1, = 20C T+

=1050m’

A

52

t,=30C
C,. =11.09k/ /(kg - k)
9=0,.C,. AT =5525x18.1x11.09%(98.8=35)C =7.07x10°kJ / h

sp JAT=AT_ ([-0)-(5-1) _ (088-30~(35-20)

" [T ~n[(7,-1,)/(T, —1,)]  1n[(98.8-30)/(35-20)]
{5

=35.3C
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HUK =350 /(m* K ), :

e 7.07x10°
K-AT, 350x35.3

sz 4 2505 0.8, 1

A —M=71.58m2

%708 0.8

57.27m*
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&

PR RA L, AT 2 M EEA RS 2 KikKE, T
BT B A, DR S TR E . AT E T RALE, AMIMARFE
(R EERS BB BEAT 0 28 o AR B TCIRARE ) NREIRIE . WSS . RIS . ASHUE
SRS EE AT o FH DL S B Z8 AR AN IR SO b 23 B B4R 1R 85 V4% 20 I R R 28 PR B A
W o IR RIE VAR MR AT AL THAL . P DA e bl 2, 633
T P AL 6 1 AR BB IV HUE AT, IR AR B 2 IS IR TR Ky
, HAIH . WA R bRl 00 7 SR8 2 A 000 2600 B, &
FHIRI 73 28 2 4 3 1 N AR5 K 23 AR S FISEDRHE P R, AT S 42l A i s 4t
ZERFISEDRLEE Iy FH W EORE, 450 N2 F s Al

P NI S A T R SR (PRI L), WA SE =5 70 E F B TR I A
ISR, IHAESHAMR T BT SR )2 AR NISE R ZEHES, B3R Ak
DB S BRI IR B T . A VP AR CE RS N G sk, RAH R 2E v
B R AR A

HRHE N A &M B R Y, BVIEORE. WM B S THmE bk ke B 0 A T
HRZE b, SEE R RLER IR T A0 NE R R 22 HES) T 7 i SRR (R B,
P4 1) — U 7] 5 — ity o ASVRE SRR VR R T AT B, L2 R v T 48
Hi AR, o

TR AL TR _EIT A V2 3950 o0 A AL, R e I 0% L 43 B /)
Rrmt e, 7EAR EIR)Z TR BT Y, SRS Il TRALESEAR B4R I =M HE
A, HEAEAN3~8mm, fLOESFAEZ A 2.5~4.0 Jul W . HEiR FiEE
TAECAEAR B4R R RZ . IR EREEE N, @ LB R
JSLRE R ESRARZ G FL ) T MR o V3P T T B SR T

RIS R AL SR S T B, S B AR/, EMMKER: AUEERE/N, R -
TR % 2 WA, HAR P e 0 RO IR B B vy o R R R AR AR S BB
A, ANMLIGRCE Sy 3 2E o IR ORI R FL(ELAR 10mm BAE) AR (1t 78 A0 NI AT Fe
BEfE . RAETRAREE R A W2, vl DA s R DL A= Re 77, T BN
VET T

I 45 T R AR P R A SR AU TR - 7K ) 3R B TRASORS TR, W20 348 T RS 1
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Btk B — O AR, TRAL TR TR LB B BR AR o L A BRI B B 0 A S S R R
A 7B A SOHRE IS Bt E AR A7 LERHE . BRI
RHITSE. RERATEE. BERCEUTE B8 IOBE AR EE e LI AR 45 M P o SRR I e 46
I AETHROE AR TP AT AR IS TR AN 5, A BT RE L e, A
—E B AR o SRS 0 B BRI v B AL T B L N T (58 B Rt 7 2K
R T 5 -

RIS AL LTSN, B RAETH SR I SR A I N2V E R, /£
BB A FEANES v i, MNOAZ ARS8 {E, BRI, iR THEN, FERAE
i BE B, SR AF R EERCEE AR T PRER, S 2 i BE AR () B A ik B e o T
PRI ANRE IR W AR IR DL, — ARELSG IR AR R B, e it te, b B R
JOA R X T HEBZ AR LW BRAERITE O, AR AL REBA R, — BB
2 RS BH i K 5 e 2 e SRR 73 K5 Y, SR 5 20 9 R AN R i i
it A B PR SR R BT AL o 5 3 BT R R S 2 R, S A200 KR
[l X TR AN RE I W RAE AL, — B R RERNT LR

WL R TR AE R AIRBCIRS T, (AR EARCR I 2
MR, HBTE R AR LR AR SRR n A B R
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TTHEER—ER
. . THE R
i s A R ERE
S BRI t, C 69.75 86
b A Vs m3/s 0.5672 0.558
Tk WA Ls m/s 0.00027 0.00013
SEPRIE AL N e 12 2
M 18] R Hr m 0.35 0.35
5 0 R z m 3.85 0.35
A% D m 1.0 1.0
TIEH u m/s 0.925 0.711
R T =X FAL A LY
% i 2 =K 5 5
7 i@tﬁ lw m 0.66 0.66
5 = hw m 0.0463 0.0477
= Yi Y HE T S Wa m 0.0722 0.124
5 S A R ho m 0.0051 0.00246
Me 35 E = he m 0.05 0.05
iz do mm 5.0 5.0
LA LR t mm 15.0 15.0
HHLZE % 10.1 10.1
LA n f 2726 2726
LA 4, m? 0.531 0.531
i L s Uo m/s 10.7 10.7
FeE R 1.73 1.97
FEARE % hp kPa 0.6377 0.4639
TRARTE B A B () T s 31 5.25
B S I TR = = Hd m 0.132 0.104
S5 R I ev kg Wi/kg < 0.00823 0.00509
03 EIR ket | TR
WA N4 | ARG R
i T . sl
Vi oNib) VS max m/s 1.06 0.1.16
vt Vs min m3/s 0.36 0.31
FRAE 2.94 3.74
B mm 4500
e T AR m? 638.75
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Yy T T -
=075 m L |
[ e
e _-J—S—L. {-FLE = F -
e .51% : B I e tereg T [l (O
0,10 ===l .45 e e S
SR 1§ [ [
0.08F=T5 43 — 1t
0.06 L Risent = =
T 35 e | ~L
0,05 =2 = i N
0. L = o] =] L
l,? e | i H‘\- .“--,._H _“"*-\ ‘-“'\-: -
¢.10 Eom —l ] SN
00315 1 Fee LT N e L T
19 1] 1 ":—-:-,._‘ M = B “"*»-.‘- ™
8 =
-l -\-“—"‘---..__Hh“--\\‘r‘-x "‘h-...,__\\h--.‘__‘hw
: ] TR
L L e "“--\\"“\.,,\
' -"‘"‘-....__‘-"""'\-..
0.01 Pl s | i l ‘ e NN
0.02 0.030.04 C.060.080.10 D20 0,30 0.40  C.60 0,80 1.00

‘-_!( .{’L) &
LFR Y

P 1 SRR

il i e

(a} (h) (c) (e}
B 2 R HIREY
(a) FIERAE (b)) WHEERE (o DIRERE (D B RERE

ta) (5l (2]

P 3 iR R R A
(a) UM (b) B (o) Xk (d) sk
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45

: et e s arcanry
THA. | - B TS|
| 4
=l e
fal P!
N — o
A 4 ZHEREE
57,75 S Y, 557,375 S5
(a) P (b) [MIEZWE
Mz
R 1 KKRE
WOE|w R | % %R BE'W F (R OE| W OE | B B[N F |8 K| H X
h & mPars r mPa-s L & mPa‘s L & mPa*s 3, 5 mPars T mPa-s
10 | 2632 | 9 1.3462 | 28 | 0.8360 | 47 | o.5782 || o6 | 0.4293 [ 84 | 0.3395
-9 | 2.520 1 10 1.3077 || 29 ! 0.8180 | 48 | 0.5683 | 67 | 0.4233 | 85 | 0.3355
-8 2.418 11 1.2713 30 0.8007 49 0.5588 68 0.4174 86 0.3315
=7 2.322 12 1.2363 31 0.7840 50 (0.5494 69 0.4117 87 .3276
-6 2.232 13 1 1.2028 32 0.7679 51 0.5404 70 0.4061 88 90,3239
-5 | 2.148 14 Paazee | 33 | 07523 ) 52 | o.sMS | 7t | 0.4006 | 89 | 0.3202
-4 | 2.069 15 §1.1404 | 34 |o.73m | 53 0 oo0.s229 | 72 | 0.3952 | 90 | 0.3165
-3 | 1.994 16 [ 1ane | 35 | 07225 || 54 | 05146 | 73 | 0.3900 | 91 | 0.3130
-2 1.922 17 1.0828 | 36 | 0.7085 | 55 0.5064 74 | 0.3849 92 | 0.3005
-1 ‘ 1.858 18 1.0559 37 $.6947 56 0.4985 75 0.3799 93 0.3060
0 {7 19 1.029¢ 38 0.6814 57 0.4907 76 Q.3750 94 0.3027
1 17313 | 20 | 1.005¢ || 39 | 0.6685 | 58 | 0.4832 77 | 0.3702 | 95 | 0.2994
2 16728 | 21 | 09810 || 40 | 0.6560 | 59 | 0,475 | 78 | 0.3655 | 96 | 0.2962
3 1.6191 22 | 609575 | 41 | 06439 | 60 | 0.4688 § 79 | 0.3610 | 97 | 0.2930
4 15674 | 23 | 0.935s | 42 , 0.6321 | 61 | 0.4618 | BO | 0.3565 | 98 | 0.2899
5 1.5188 24 0.9142 43 | 0.6207 62 0.4550 81 0.3521 99 0.2868
6 Laras | 25 | o0.8e37 | 44 | o0.6097 | 63 | 04483 | s2 | 0.3478 | 100 | 0.2838
7 1.4284 | 26 | 0.8737 || 45 | 0.5988 | 64 | 0.4418 | 83 | 0.3436
8 1.3860 | 27 | 0.8545 | 46 ‘ 0.5883 | 65 | 0.4355
MR 2 KKZEEMEAE
] T
B ox mfi’wa)aﬁ& # oF M K| ® K %
T glem® | em’/g T glem’ /g T g/em® em'/g
10 0.99815 1.00186 22 0.99780 1.00220 90 0.96534 1.03590
-9 0.99843 1.00157 23 (1.99757 1.00244 95 0.956192 1.403959
-8 0.99849 1.00131 24 0.99733 1.00268 100 D.95838 1.04343
-7 0,99892 { 1.00108 25 0.99708 1.00293 110 0.9510 1.0515
-6 0.99%912 ( 1,00088 26 0.99682 1.00320 120 0.9434 1.0601
-5 ( 0.99930 | 100070 27 0.99655 1.00347 130 0.9352 1.0693
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B 3 KHJ LA
i ™ MPa
® B | 1 10 20 3n 0
4.215 4.2t0 4 16H 4,25 1836 5 404
4,141 CR T 4,138 1.351 3.833 5.39%
4,183 4,179 i 4154 4,231 3,833 5,396
4,178 4176 4.1%4 4.251 3837 $oald
4. 17% 4. 176 4. 154 4,253 3.844 | 5 416
4. 178 4,177 4,158 4258 T 346
4. 153 4.131 4 163 4264 3 E5T 5.431
4,187 4. 184 e 4,278 3. Hn2 5435
d. 195 4.194 4.173 4.277 1 RGT 5 44F
4. 20d 4. 202 4. 183 4,285 38T 5454
4,212 4. 21 4191 4294 3 _BRS 5466
3. 37 4.234 4 108 4.7 1 RGL 5.484
4,245 4,343 4.0 4.324 1908 5. 500
4.258 &, 258 4,242 4.342 3,024 ! 5,52
4. 274 4,275 4,262 4,363 3,935 5,542

MR 4 WEHRBAERSE, mPa-s

B, C

-80 -60 -40 -20 0 20 40 60 80 100

1.51 0.990 0.700 0.522 0.407 0.328 0.272 0.231 0.199 0.175

&5 REBEFKREHK I, mN/m

e, C

-80 -60 -40 -20 0 20 40 60 80 100

38.73 35.80 3291 30.06 27.25 2449 21.78 19.13 16.53 14.05

R 6 HERBAARIELIE, J/(mol-K)

g, C

20 40 60 80 100 120 140 160 180 200

2109 218.6 226.5 2345 2425 147.5 154.0 162.7 1758 1859
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B;OW

B0 L AR ST SOME RS )R A A S AR I S5 R, AR R DU AR MR 5 9 SO ]
32 T F 2 AR, ERA S LS. BARAMER =, M AWE 75 H,
TP EEACZ, EFMREAHER, KA BRI AR X B IR
B ST B HX VY E RN AL RIS AT, FOL bt — ). ARATE3E 11 Il
HRZIMAER I SCR L A DL ke &5 7 AR Sy 1 Bk L de . 852
) E SR WA R SO $85 UL R B R R, AN EHR B WIIRFE AR
& M2 RITE H OB SCAS R MBI TT 17 . B E . 1 IR 2 8 B G
R, S2aBEER, TERAAES RIS TR, WAL T 0.
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