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EHIE2-21T/RT. ok, VAR TIIANT 2
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1: /% S W ¥ & B &k +/

2:

3: /= P : 2K [ mmig ]
4: PO : HE [ wailg ]
5: t o B [ °C]
6: x wHENVNSE [ -]
7: Y SHEVNIE [ -]

8: 4 &R RE [ -1 x/
9:

10:

1:

VAR PO(2), x(2), ¥(2), g(2), a(2), b(2), c(2)
12: logl0(P0) = a - b/(c + t) /% Antoine ¥ %/

14: /* acetone methanol %/
15: a ( 7.02447, 7.87868 )

16: b ( 1181.00, 1473.11 )

17: c ( 224.00 , 230.00 )
18:
19: % Vilson parameter %/
203 Al2 = 0.85675 ; A21 = 0.77204
21:
22: loge(g (1)) =-loge (x (1) +A122x(2)) ...
23: +x(2)%(A12/ (x (1) +A212x(2)) -A21/ (A213x (1) +x(2)))
24: loge(g(2))=-loge (A21%x (1) +x(2)) ...
25: =x(1)%(A12/ (x (1) +A21%x(2))-A21/(A21%x (1) +x(2)))
28 P*y=P0 s g % x
27: EQ:SUM( y ) =1
28: SUN( x ) =1
29:
30: RESET t#50 [0,200] BY EQ UNTIL 0.01X
31 INPUT P ,x(1) : OUTPUT t, x, v, €
[ AHEE) i 86 )
P = 780
x(1) =0.2
t % 50
[ HER®E ]
t = 59.816260
x =
1 0.2 2) 0.8
1) 0.310069 2) 0.689932
g =
1) 1.372293 2) 1.048962
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f=16/Re Re<3x103
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B C-OXTlY/F=FLBx#H DL
v Re/4 Re<3x103
= {4log,(Re/F)—0.4

3x 103 Re<3x 108
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1: /+ HBAKY =/
2
3 /% Q i (n3/s]
4: Re  L4/A2"# -1
5: dP 228 BS [Ke/m2]
6: u o & (n/s]
7: D %] [ n]
8: 1 KE R [ n]
9: f TEEBEAK [ - ]
10: %/
11: pi = 3.14159 : gc = 9.8
12: ro = 1000 /% (kg/m3) =/
13: wu = 0.001 /% (kg/m/s) %/
14:
15: Q = pi*D"2%u/4
18: dP = 43f#(ro*u”2/(2%gc))*(1/D)
17: Re = rosu*D/mu
18: l/sqrt(f) =
19: EQ:F = sqrt(Re)/4 vhen Re<=3.0E3
20: = 4.0210g10(Re/F)}-0.4 when Re>3.0E3 & Re(? 0E6
21: reset F # 20 [0,1000] by EQ
22:
23: input Q, D, 1
24: output f, Re, u, dP
[ AH#Gz) &1 7BEM )
Q =0.1
D = 0.1
1 =10
F * 20
[ HE&R ]
f = 0.002797
Re = 1.273241E+006
v 12.732408

P = 9252.377355
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1 /* MEBCOER =/
2
3: /% D :®HE (]
4 S : WE M [w2]
5 u o KR [n/s]
6 c : RBERE [-)
7 dP : E A% [Ks/n2)
8 %
9 var S(10), c{(10)
10 TABLE ¢ = cont( S )
11t S$=(0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0)
12: ¢=(0.61,0.61,0.83,0.65,0.67,0.70,0.73,0.77,0.84,1.0)
13:
14: pi = 3.14159 ; gc = 9.8
15: ro = 1000
16:
17: dP = ((1/cont(S2/81))-1)"2%ro2u2”2/(2%gc)
18: uz = Q/82
19: S1 = pi*D1°2/4 : S2 = pisD2°2/4
20: INPUT D1, D2, Q@  OUTPUT w2, dP
[ AMMG) 21l zmmu) ]
D1 =0.1
D2 = 0.05
Q = 0.02
[ HMER )
u2 = 10.185925
dP = 1888.51416
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S, 0.91 0.09 0.91 0.91
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#£ 26 HE2.40Y 2}

1: /* k¥ 7020 RRE 2/

2: /% RA,EH T{L¥I°oaL ¥, p.155 AW (1969) =/
3:
4: VAR f(17,4) /% HaM-20o RS H R [ke/h] =/
5t
6: £(1) + £(4) + £(16) = f(2)
7: R1:bl = 0.80%x1 + 0.10 - x1#(x1-0.5)%(x1-1)
8: xl = £(2,1)/SUH(f(2))
9: £(3,1) = £(2,1)%(1-b1)

10: f(3,2) = f(2,2) + f(z 1)#b1

11: £(3,3:4) = f(2,3:

12:

13: S1:f(3) = £(4) + f(5)

14: f(5) = £(3)%(0.10,0.90,0.90,0.90)

15:

16: f(5) + £(8) + £(14) = £(86)

17:

18: R2:b2 = 0.80%x2 + 0.10 - x2%(x2-0.5)%(x2-1)

19: x2 = £(6,2)/SUM(f (6))

20: £(7,2) = f(6,2)%(1-b2)

21: £(7,3) = £(6,3) + £(6,2)%b2

22: £(7,1.4) = £(8,1.4)

23:

24: S2:f(7) = £(8) + f(9)

25: f(9) = £f(7)%(0.89,0.11,0.89,0.89)
26

27: £(9) + f(12) = f(10)

28: R3:b3 = 0.80%x3 + 0.10 - x3%(x3-0.5)%(x3-1)
29: 3 = £(10,3)/SUM(f(10))

30: £(11,3) = £(10,3)%(1-b3)

31: £(11,4) = £(10,4) + £(10,3)%b3

32: £(11,1.2) = £(10,1.2)

33:

34: $3:f(11) = £(12) + £(13)

35: £(13) = £(11)%(0.88,0.88,0.12,0.88)
36:

37: S4:f(13) = f£(14) + f(15)

38: f(15) = F(13)%(0.91,0.09,0.91,0.91)
39:

40: $5:f(15) = £(16) + f(17)

41: £(17) = £(15)%(0.08,0.92,0.92,0.92)
42:

43: FEED: f(1) = (1000,0,0,0)

44:

45: reset b1#0.5 [0,1] by R1

46: reset b2#0.5 [0,1] by R2

47: reset b3#0.5 [0,1] by R3

F(ZOBEAPY) —2FF) ZARLTED,
Bz Es 6 fToRERI: (1), (4), (16) o
APV —ADBHLIEbDR (2) DALMY —
A DT EHEWT S, ZOBRIIERTE
CHhE2obiFT, ZOHFBRRNERS DO
TDADDOREHELTERL TSI Lhb
A, XC, BB EEZBRNITrD IR
BRATHOVIEREH THS. BERIERCT LD
0L 1oMOfExR LY, HOYEMIEIKRLYE
BLEVOTIhEZL W ELERCES., L
T, bl, b2, b3DEELFH RLTVRI, R,
R3 & 5D ABRA TR O HEZ T
5. HEHEREIR2-TO/D THHW,
z =, EQUATRAN-M T OEFIEH O

EEEREOHEIMCOWTE EDTEL.

s BIVEROEE

e T VR U W N

&hLH@k?ék&i%%omﬂfééﬂf&ﬁ®
B HLRBEICES L UK.

) APEOHEHZEREO DL b2, b3 1IXM) DERLES
TOARFHERIITELWEEEOTHEZB NS,

£ 21 P2 A0HEBER
/* ¥ 70t 20BRNY ¢/

E Lt &% 3 1
(1 « 2 « 3 ( @
1) 1000 0 0 0
2) 1208.057785 111.18524 3.053841 93.141841
3) 2009.735681 1109.507355 3.053841 83.141841
4) 188.762113 110.9507386 0,305384 9.314184
5) 20.9873568 998.55662 2.748457 83.827657
6) 25.896491 1291.717464 129.96074 210.830055
7) 25.896491 296.092157 1125.586047  210.630055
8) 2.848614 263.52202 123.814485 23.169308
9) 23.047877 32.570137 1001.771582  187.460749
10) 26.190769 37.01152 1278.630805 344.480585
11) 26.1980768 37.01152 314.612753 1308.498637
12) 3.142882 4.441382 276,858223 157.019836
13) 23.047877 32.570137 37.75353 1151.4788
14) 2.074309 29.638825 3.397818 103.633092
15) 20.973568 2.931312 31.355713 1047.845708
16) 19.295683 0.234505 2.748457 83.827657
17) 1.677885 2.696807 31.607258 964.018052
x1 = 0.853438
bl = 0.826386
X2 = 0.778986
b2 = 0.770776
x3 = 0.75824
= 0.753946

VAR 24 () [, BEL (@), b] :
Ffolk -
VAR ¥4 (0 ny) [ BH4 (05,16) -]
(0, nz~@:,ciIE§§§Q) :

VM?KML<O@0(%%%HLL — %k TR &
“HRTERFIPBELTEEIRTH I,
% VAR p(4), a(3), B(, 3

() 2\ HREXIO—K T EINL m BOBEFEN,L
By P AREKRL, (@3 n) L5 KEIXDED
SRR, 1 DREZID N 7 b ANt ns HEE
st DL Ricd. o%bh, EAIDOBIT

(B, 1, BQ, 2), B, 3)

(B2, 1), B, 2), B( 3)
BERHLLT5.

2 BAEB DR

BAEROBERIEFTY 2T TR T. BFlo—MsD
GRHEFD DELLHCIRD L5 IERERH D
B p:3) —(p@), p(2), P(B)

B(1, 1.3) =(B(, 1), B(, 3))
WREXEMT D LehrBIRL

# P —(p(1), P, p@), pPM®)
B —(B(, 1), B(1,2), B(1,3)
B(,2) —(BQ, 2), B 2)»

DX 5 SR TERAICHEFEE 1o E < &8 1
HBELEWRT LY, FLEFOERLTE 5.

omﬂ%ﬁwﬁﬁ&%ﬁmoﬁﬁ
mﬂﬁﬁ&ﬂﬁ&Téﬁ&&%ﬁm mFl o & BF
BB ETHEINE B,

@ exp (@)—(exp(a(l)), exp(a(2)), exp(a(3)))
=+ L, EmE LT SUM (5D & PROD (RHD
TIIREFEROKITLN 1 OTF A 5.

i amaﬂ»iy(Ln,éB@,o

© BFVERDEEL

e N
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Ehd (MBEENERIFFEOHAELEA L ThHs
PEBREIRELLL 2 LCER). Tokdie, BEFIR
FRRAIUAEITHAZ L2 BLMTchDh. ks
AHTG—=E_7 b, RZFALERIDZ AD LH
KRG R 2BE, EVHORIE & EL &
WHDERIZ AR THET 5.

B axB—(a(1) *B(1,1), a(2)*B(1,2),
a(3) *B(1,3))
(a(1) *B(2,1), q(2)*B(2,2),
a(3) *B(2,3))

DX CRANER DA ERTHE, Ax=b &
WH on TN —RITRERIR D X 5w ET D

VAR A (n, n), b (n), x (n)

SUM (A xx)=Db
B GRS
TR B HMINIER OV E () TLL »CHE
HIh, HERKOPBEEZALY (I K2-6 D
1417), BIIEE LS55 TR A CRAIERE O 2%
TED (B & 2-2 DHIS~1T47).  ZRITTHFNC >
WTHREETH D (1 K 2-10 DI 21~2377).

. REOMEME (v/0&
INTA—=%)

E26DY AP TRRIEHOMBACHL L 5 Ve
HERXPBbhEH TH D, FUHSED HEREE
%%@vynkbfﬁﬁbf%c,MEKme
FIRTED LEFRTHS.

MACRO mname
FIBAR

END mname

&E?%L 7{[%’; fﬁ)&?a—,

LMY mname LV H <o m DVﬂﬁw‘wJUﬁBﬁéh
5. () OFREAFTA—5THY, ZhIZkoaT<s
BEREXTHLR TV S a, a2 &5 o v AE L by, by
EVCONFINCEE#Z 5ND. T2 —x THE Xk

Lbhiehster vEARK LT3, =27 =0 CALL
CERHEOERSL D HEACE ) ST Hh .

K 2-6 DS A~ 7 e b L1l h & 2-8 1R
. CALL i %8, IN 12 £(2) & OUT
W E@) w, F#7ox drxlicee EBEBRIhAD
T,Vﬁwﬁﬁﬁént&%%xdﬁmoﬁm

* 2-8 2.4~ 7uit
/I LE2T DL 2OYHRNE */
MACRO react

EQ:b = 0.80%x + 0.10 - x*(x-0.5)%(x-1)
x = IN(r)/sumCIN)

W oo IO U b
e o6 v9 64 o5 as se ev ob

OUT(r) = IN(r)*(1-b)

OUT(p) = IN(p) + IN(r)*b

OUT(d) = IN(d)

END react

10:
11t R1:CALL react(IN=f(2),0UT=£(3), ...
12: X=x1,b=bl,r=1,p=2,d=3.4 )
13: reset bl#0.5 [0,1] by R1.EQ

b1=0.80 % x1+0.10—x1 % (x1—0.5) * (x1—1)
Eihebh, 26D 7FHELLALERES. HIG
2+ R2, R3 v @ CALL T X,
CHBULIEE X DT v e AR HERIEE (KH
%, SERHRE, BZBBRTE) Tlws nil
NKREEETHAH. i, HEUBRIEBET~ 7 e %
BELTRFEMMO 7 m e a~s A TE, 4F
DR B i K BT,

v 7 m LA TERZIAET SR L LT
FA=EZNDHBD.

C<PIE 2.5: GECFEHRE BHHR>

BIRE2.1 D7 2 b v— 2 2 — LR mxm'
212 3D FHD SR AR R & Rz, ~%‘
i, NEAOFRECH3 2% Wilson RixksXkc5 %
bhb.

N N
Iny k= —ln(Z X3 Ak) ) — AL Atk Auk
ji=1 i=1N
2 X3 Aug
i=1
2-8) f
K@ Antoine E¥ut ’
@ =7.96681, b =1668.21, ¢ =228.0 1

Fiz, Wilson 25 2 — 21 3%FETHBY, :
aezs Wilson /<54~ 5 t
|

| Teby  Ass-n Kk
ety 1.0 0.65675 0. 16924
X5 —n 0.77204 1.0 0. 43045
" 0.40640  0.94934 1.0

) £22HBEC LIRS H A — mrN&
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£2-10 2.5 OfF

1: /= % | OF & B Rk (3R S KD
2

3 /% P 2E [ onHeg |

4: Pe :  HIE [ noHg

5: t 2 @E [ °C ]

6: X wHELSE [ -]

7: y Aesp® [ -]

8: g (G T 7 L -1

9: %/

10: LOCAL N=3 ; GLOBAL x=x, A=A, g=g

11: VAR PO(N) . x (M), y(N),g(K),a(l),b(N),c(N),A(N,N)}
12:

13: logl0(PO) = a - b/(c + t) /#* Antoine FH =/
14:

15: /% acetone methanol water %/
16: a = ( 7.02447, 7.87868, 7.96681 )

17: b = ( 1161.00, 1473.11, 1668.21 )

18: ¢ = ( 224.00 , 230.00 , 228.00 )

16:

20: /% Vilson parameter */

21: A = (1.0 , 0.65675, 0.16924 ) ...
22: (0.77204, 1.0 , 0.43045 ) ...
23: (0.40640, 0,94934, 1.0 )

24: MACRO gamma

25: loge(g{k)) = -loge(SUM(xxA(K))} +« 1 ...
26: - SUM(xsA(,k)/SUM(xx4))

27: END ganma

28:

29: CALL gamma (k=1)

30 CALL gamma (k=2)

31: CALL gamma (k=3)

32: P sy =P0 x g % x

33: EQ:SUM( y ) =1

34: SUM( x ) =1

35:

36: RESET t#50 [0,200] BY EQ UNTIL 0.01%

37: INPUT P ,x(1:2) QUTPUT t . x, ¥, €

IE AFEG) Frod AW ]

= 760
x(1:2) (2} =0.2,0.3
t # 50
[ &R ]
t = 63,123876
X =
1) 0.2 2) 0.3 3) 0.5
1) 0.525119 2) 0.321266 3) 0.153626
g =
1) 2.085076 2) 1.141384 3) 1.354379

25 2 — x5t LOCAL & GLOBAL 2% b, %
DHRIRDOBY TH%.

LOCAL
b az==Dbyp, ++eree
{GLOBAL} 10, 2=bz, o]
{1 Mk%B#%@&£P1%6
wWFhd, Yv-ATFFANTELL T 5 Y vHn
aj, az A3 v oA ARRCSIEFES] by, b TEB T HT L
JERL TV 525, LOCALEET it~ 7 v O,

GLOBAL 1w d=7ricddt BB THL. K
2-10 » GLOBAL iz x £\ 5 //#»iiitvﬂ
r LR X EWOIFETEERLD & & BIERL

Wh, hil, —REERe B 2 50, EKCUDX&?
y o x ERA—ER & LTirbh 882 55
(A, gLEHD.

6. & & {k &t B

Ju - ADRH T AR, FHEFRROMEES
SR ATERENRD T LS.
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<f5ISH 2.6 : BZ

G=1000kg/h

C=0.45kcal/kg/C
’l‘l —-q\

BB DR >

e— 1,
g=500kg/h
c=1.0kcal/kg/C

oDk 577 r AN SR T —HHEK
B F BT B AR BRI R Lo, EIRAR

5 Q (keal/h) 11 (2-9) X THz2Hh, #E
130 0179/ keal, — 7 F% N 13 £ ZE BT
A m?) opfftcEbah 5x10¢AH/y &
T%. A4 T —{HEK D E BRI t. 1% 60°C L
CEL Lo, ok, BIEEBGRIU i1 400kcal/
m?/h/deg & L, 4Efl 8,000h # L 3 5.
Q=GC (T\—T>2)
=4gc (tz—h)
(Ty—t)—(T2—th) |
=UA (T =)/ CTa= 1)}

-9

m>¢ﬁ@ﬂ*<ﬂm@ﬁ)m%@Mh;éﬂ@

DEREHRRE YRS DT, KREL5.
F=0.01x8,000xQ—5x10x A°-¢ (2-10)
DED, AR VAVAEEZTE-DA»HRQ%
kd FRKICIe D A% 12260 O KT TEH
T bwwies, C-NREMCHE->TT %<

BEUBHCRIES . VA LR AR
TR,
x 2-11 HIEE 2.6 HF

1 /* RXRBOBRARN */
2:
3: /2 Q0 : BRME [keal/h]

4: T - mEMFKERE [°C)
5: t  ERARGKER [°C)
6: , A BHREW [a2]
7: %
8: G = 1000 g = 500 /% W&k [ke/h] %/
9: C=0.45 5 ¢ = 1.0 /* %ER [kcal/kg/deg] %/
10: U = 400 /* BEGCRBRY [kcal/n2/h/desg] */
11: Tl = 80 ; t1 = 25
12:
13: Q = G¥C*(T1-T2)
14: Q = g3cs(t2-tl)
15: EQ:Q = UxAxdT
18: dT= ((T1-t2)-(T2-t1))/loge((T1- t2)/(T2 t1))
17: RESET T2 # 50 [25,80] BY EQ
18:
19: F = 0.01%8000%08 ~ 5.0E42A"0.6 /* EHEB&K =/
20: cond=1F( £2>=60 ) /x BB RHE =/
21: FIND A 85 [0,20] MAXIMIZE F UNDER cond UNTIL 0.1X
22
23: OUTPUT A,T2,t2,Q,F

[ AH#EGE 4 DgaEe 1

A #5

T2 # 50

[ HueR

A= 13.100118

T2 = 27.380877

t2 = 72.357211

Q= 23678.805525

F = 1,680128E+006

—16 —



EQUATRAN-M o gz st B 2 12554
B LT ESHOEELHEL T2 0 Tl
T—RHITH S,

FIND x [ CF EBO {MiNiMize ) F

[UNDER C] [UNTIL K%]

ST, XA, FOrAMEE Cudlngs
ke, K»E#E o 8 (B TRoMO K —AEHE
21) RFEdT. CuEmEM o M ARBIK IF »#H
W

C=IF (iais)
DXy dl, HEKCOWLTIL2. TEHB L.
B AR 2 oL b b &, B4, wE,
TH, ERA@EmTiu v B &K1-12).

6. ZOfthdaE

DA IR E R L R T RE VR X
hTu3., R2-1223+ 7+ 1 v—5%% (OPTION
2=V F) T, EbOwHATS.

o FHELAS R O HIKI

MEERER) 0P (FV v & =) WifET

g, FHERRIEEER ERRC  H R £ R

5.
cHHBERERED T s A AT

PO ieD (F4 A7) &Fhud, eEFER

W7 7 A NI ENB T e 75 A TR T

x5,
o2V RANPBHT A v Y

2YRLNET =0Tk ¥, BERLHERD

B, —HEL2B e WERA T & oGl Rt

Sh, B RMT D&,
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*£ 212 t7var—¥E
[ ayn4n #7¥ay ]
V=Y ZAbr-1

( S/P/D/N ) ... Screen

N s
V—AYZk=2  (S/P/DN) N P ... Printer
BHixvE—Y (S/P/D/N) K a".ww
eee NO

[ = F7vay ]
—EANT—& (Y/N) Y Y ... Yes
StEEER (S/P/DN) S H..lo
FL—2 (S/P/O/N) N
807 (S/P/DN) N

[ 20 #7va> ]
fERET«T (AB/C/D) A
N—VBER (YN) Y
T-FHE-7F (WN) Y

o HHEBPH ROV T
PERDBETL DB LEROMHE, HEXRDOMES
FIRENBH DT, ROCROFHEHAEICEF]

T EQUATRAN-M X 70BNt
BoHn, Klavea.—z2TEbhTEERMLE
PREFEREDRH SNV avOECHILMAL
T RKE==— 7 TEFRY -V ThHEZ LAk
MW BS. hk, IhHEMrYy
7 BTSRRI RED D
i3, EAfESE EQUATRAN-M OERE
LI 5.
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